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(6450-41-MJ 
DEPARTMENT OF ENERGY 

lMIMOIE SITE, LIVERMORE, CALIF. 

Pulollc Heorln11 on Droh (nvlronmentol lmpoct 
Statement (DOE/EIS�0028-D) 

The Department of Energy Issued 
the draft Environmental tmpact State· 
ment. Livermore Site (DOE/EtS�0028-
D> In September 1978. for public 
review and comment, with a three­
month comment period. The draft En· 
vironmental Impact Slatement 1DEIS> 
was prepared In compliance 11.•lth the 
National Environmental Policy Act 
<NEPA> to assess the environmental 
Impact or continued operallon of the 
L.lwrence Livt!rmore And Sandia Labo­
ratories located In Alameda County 
near Livermore. California. The ElS 
assesses the potenUaJ cumulative envi­
ronmental Impacts associated with the 
current site a.ctivlttes. Including the 
operation or the laboratories, and with 
the alternatives to current operations 
at. that site. 

Notice is hereby given that DOE wllJ 
conduct a public hearing In connection 
with the draft statement commencing 
at 9:00 a.m. on April 12. 1979, at the 
Granada High School Auditorium. 400 
Wall Street. Livermore. California. 

The purpose or the hearing Is t.o 
afford further opportunity for public 
comment regarding the DEIS. In order 
to sharpen and focus the m:i.Jor Issues 
for discussion and examination at the 
hearing, DOE will make available :i. 
staff statement summnrl7.lng and ad· 
dressing the substnntlvo areas of con· 
cem raised in the wrltLen comments 
received on the DEIS. 

The areas or concern Include: < l> 
Mission and location of the laborato­
ries; (2) health effects and dose caku· 
l&tions: (3) seismology and hydrology; 
<•> emergency plans: <5> em·lronmen­
t.nl monitoring ana.lysis and standards: 
t6> accident analysis and central sys­
Tems: (7) transport or radioactive ma­
tenals m the environment: and (8) 
transportation of radioactive mater!· 
als. 

The above tssues and other \ssues raised at the hearing wl11 be addressed 
and appropriate revisions made In the 
EIS, which is expected to be Issued 
later this year in Cina\ form. 

The hearing 11.·m be conducted b y  a 
three-person Presiding Board selected 
by DOE. The Chairman or the Board 
and one other member or the Doard 
will consil!Lute a quorum. The Chair· 
man or the Board will be Mr. John 
Farmakides, an administrative law 
Judge who is Cha!rman o! the Con· 
tract Appeals Board at DOE. The 
other two members of the Board are 
Dr. L. Trowbridge Orose. Professor of 
Geology at the Colorado School of 
Mint.S, and Dr. G. Victor Beard. Physi· 
caJ Chemist and Professor of Nuclear 
Engineering. �t the University of 
Utah. 

Persons, organizations, or govern­
mental agencies wtshlng to appear and 
make a presentation are encouraged to 
become "full participants" In the pro­
ceedings by riling 11.·lth Mr. W. H. Pen­
Dlnglon, Deputy Director, O!tlce of 
Envirorunent.al Compliance and Over· 

NCIJCIS 

\'1ew, U..S. Department or Energy, Mall StaUon E-201, Washington. D.C. 
20545. C301> 353-303t. not later than 5 p.m., &ST, on April s. 1979, a notice of 
Intent to participate. The notice shall 
set forth: Cll The name and address of 
the PUUclpant and his representative, 
U any; (2> the nature' of the partlcl· 
pant•s Int.crest In lhe proceeding; <31 
the text o! any statements to be pre­
&ented at the hcnrlr.i;, or a reasonably 
detailed. summary thereof: (4) the 
names and addresses o( all witnesses to be produced at the hearing by the 
partlc-Jpant and a summary or the sub­
litance of the proposed testl.mony; and 
(5) the amount of Umc desired to com· 
plete the presentation. The Presldln& 
Board will endeavor to schedule thP. 
full amount of lime requested by full 
participants <those who file a notice ol 

.intent to participate> subject to the 
fm_posltlon of such rea.sonaole time 
limits as are c:onslslent with orderly 
procedures and a&- will e.ss1J.re other 
full participants ai meaningfUl oppor· 
tunity to pr�ent lhelr views. 

Persons. organizations, or govern· 
mental agencies wishing to pk.rticipal.e, 
but who do not rue a notice by 5 p.m.. 
EST, on AprU 5, 1979, may notify Mr. 
Pennington before the bearing or the 
Prest� Board during the hearing of 
their desire to make a presentation. 
Such parties shall be admitted as "lim· 
lt.ed participants" and shall he hes.rd 
at such times as the Presiding Board 
shall permit for I\ period oC not more 
t.ban 15 mlnute.1 each, unless the Pre· 
siding Board, In Its dlscretion. allows 
additional time. 

The pubUc hearing will be legislative 
rather than adjudicatory lo nature. 
Discovery, aubpoena of w\tneliSes, 
cross-examination ot parUclpnpts, tes­
timony under oatJ\ and similar formal 
procedures approprtat.e to a tri.al-type 
hearing will not be provided. Partici­
pants will refert•nce and produce. on 
request o! the Presiding Board, the 
documents on which they rely. 

DOE will make available appropriate 
wit.Desses to explain the background, 
purpose and environmental lmpa.ct.s oC 
the laboratories a t  IJvermore and to 
respond to appropriate questions. 
Questions may be posed to partici­
pants Clncludlni DOE staff members) 
during the course of lhe hearing by 
otber pa.rttclpant.s Clncluding DOE 
st.alt members) and the Presiding 
Board. ellher orally or In writing. pro­
vided that: Cal All questioning shall be 
subject to the control and discretion or 
the Presiding Board. <bJ questions 
shall be permitted trom limited par· 
tlcfpants only to I.he extent that they 
are relevant to the issues ldcntlfled In 
the staff statement, unless the Presld· 
Ing Board determines that additional 
questions a.re necessary to develop an 
adequate record, and <c) any particl· 
pant (including DOE staff membersl 
may elect to answer any such ques­
tlons either orally at the hearing or in 
a written submittal to be filed with 
t.h.e Presldlna Board before the close 
of the hearlng record. wnich date shail 
be determined by the Board. 

A transcript or the hearing will be 
made. The Record o! t:u• hearing shall 
consist ol the transcript. and all docu-
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menta received into the record by the 
Prel!tdlng Board. 

Mt.er the close of the hearing 
record, the Presiding Board shall 
render Its Report. The Report shall be 
based upon the Presiding Board's 
reVJew of the DElS and the hearing 
record and shall: (a) Identify those un· 
resolved l1>Sues rai:ied at the hearing 
which the Presiding Board deems to 
be mtlcal to future decisions concern· 
ing the operations and re11..c;onable al­
ternatives, and (b) present the recom­
mendations of the Presiding Board 
concerning the treatment of these 
Issues ln the final environmental 
Impact &t.atement 1n a manner which 
wW assure informed · declslonmaklng. 
In discharging Its responslbUIUes, the 
PresJdlng Board shall not undertake 
t.o resolve Issues or render Judgment 
concerning the operations. 

The Record and the Board Report 
wlll be fully considered and taken·tnto 
account tn the preparation of the llnal 
environmental impM:t statement and 
In tnaklng decisions. The Record and 
the Boa.rd Report will be made availa­
ble for public Inspection e.t the loca­
tions noted below as soon as practical 
after the close of the hearing. Coples 
of the DEIS, the form.al comments re­
ceived, and the staff stat.eJl'ent are 
avaflable for public inspection at the DOE public document rooms located 
at.: 

Public Readln1 Room, F'Ol. Room OA-152. 
Porrestlll Bulldlng. 1000 Independence 
Ave .. SW·., Wtuhlncton. O.C. 

Albuquerque Operations Otllce, N11tlon&I 
Atomic Museum, Klrtlr.nd Air Force Base Ea:it. Albuquerque. N6"" Mexico. 

Chlcap;o Operallons Oiflce. 9800 South Cass 
Avenue. Argonne. llllnols. 

CtUcaao O�ralloos Office. 175 West Ja.ck· 
aoo Boulevard. Chica.an. rlllnols. 

Idaho Operations Ol!lce, 550 Second Street. 
Cd.I.ho Fl.lls. Idah.o. 

Neva.cir. Operations Office. 2753 South Hlah­
land Drive. Las Vegas, Nevr.da. 

Olllt Rld1e OperatJons OCllce, Federl.I 
Bulldlnr. OD.k Ridge. Tennessee. 

Richland Operations Olllce. FPderal Build· 
1111. Richland, Washington. 

Energy Tnformatlcm Center. 215 Fremont 
Street, San Franclscp. Callfomla. 

Savannah River Operations Offlce. Savan. 
nah River Plant. Alken. South Carolina. 
In addition. the above document.a. 

Uon will also be available for public In· 
spectlon at the Vlsltor·s Cenler at Lhe 
LaWTence Livermore Laboratory. 

Coples of the staff statement ca.n be 
obtained Irom Mr. Pennington. the 
Energy Information Center tn San 
Franclsco, or the Visitor's Centet" at 
the Lawr!!nce Livermore Laboratory. 

Dated at Washington, DC �his �7tll 
day of February 1979. 

For the United States Department 
of Ener11. 

RtJTR C. CLtJSC!f, 
Auutant Stcrctarv 

for Environment. 
CPR Doc. '19-6238 Flied 3-1-'19. tl;tS aml 
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NOnas '3379 
Al'Pal>rx.-Lil� fJ Ca.au Beceitled bJI tJi.e C i'.fice of Heartnga and APiH!4"-Contlnued 

rweei. of A111. 18 ttu �usb A111. 25, 11178] 

Name and location of 1111pllcant CUe rio. � ot submlalon 

Do .... ·-···-······-·-·······--··· Beud OU eo .. Olr.1.t.homa ctt:r, Okla. .. _._ DEE-1' 7t, __ Pnoe exception (aec. 212.1.en U rranted: Bevel OD eo. would be permtt,. M!d loCI lncreaae lt.s prices to reflect nonprod\lct coet lncreAse5 In exoesr; 
ot '°.005 per pllon for natural IU llqUld producta produced at the Gil· 
Jette pl&nt. Do ........... . ........ _ .. ... .. ........ _ Paftnte'11 OD 8ervtoe. lno., Coventr7. IU ·- DEE-1' � ...... l!X�pUon to the niporttna requirements. U srant.ect. Pa.rente'a OD Serv--
loe, Inc., would not be recill.lred to file Ponn EI.A-II (No. 2 Beat.In& OU 

• Suppty /Prioe UonlloC>rin8 Report>. 
Aua. 25, 1978 ..... -.......... - ....... Tesoro Peb'oleum Corp .. San Antonio, 1'ex DPl--00 9 ... ; ... l:xceptlon trom bue tee reqUJrementa. It rn;nted: Tesoro Pet:r0leum 

Date 

Corp. wouJd be permitted to Import ftlllldual tuel oil on a leM!JCempt 
bub and would receive a refund of tees alread:r paid. 

CaeeNo, 

Ang. 22. 19'18 ... ................. -...... Amerada Besa Corp., Wuhln8ton. D.C .................. _.. ·-··--··-.... --··-·-·--··---·-------·--- DR0-009e 
Aue. :.ta, 11178 .............. , __ North American Production Co:, Seminole. Okla..... • .... ·-·-·---···-··--·· ........ -... ·----·-·-·------- DRC>-0097 

Aug. 18, 11178 ··---···· ............. Earl E. Wall \joint ventuni), Allanta. Ga •. .• ____ ---·-.. -· --·-·---·--·-.... -.• -.... -...................... __,. PEE-tffb 
Do ............... -...................... Jedco, In<:., MobDe, Ala . .. .... ........ . . .... ............. - . ..... _,. , . ........ -.,_-•• -..... .. ,_ .. , _ ..... _ .................. ,_ ............... ......... -......... _ .. DIX)..0095 Aug. 23, 19'18 ............................ Onion OU Co. of California. Los Angeles, calll ... _ -----...................................................................... ......................... DEE-1024 
Do ............. ......................... ,. Cll.rlbbean ouu Refining Co., :Roust.on. Tes --··--· .. ·-·-.. ----··-··· ...................... -.............. ......... -...... -................. _. DE&-1053 Aug. 24. 19'18 ............. _._ ........ Bultlhan, Inc., Elk.hart, ltan.s ..... -.................. . -·-·-· .. -·---. . ·---··- . .... .............. -........ .......................... ... _ .............. DEQ.-0098 

[3128--41) 
Office of Envl� 
IDOE/EI.S-0028-DJ 

UVUMOlf sm, UVElMOlE, CAW. 
Avallablllty of Droft lnvlronmentGl 1...-t 

Stafo-t 
Notice is hereby given that the U.S. 

Department of Energy <DOE> has 
issued a draft enviro.nmental J.mpact 
statement, DOE/EIS--0028-D, Liver­
more Site, tJvermore, Calli. The dra!t 
environmental impaet statement 
<DEIS> was prepared pursuant to im· 
p1ementation of the National Environ· 
mental Policy Act of 1969 .tO assess the 
environmental impact of continued op. 
eration . of the Lawrence Livermore 
and Sandia Laboratories located in 
Alameda County near Livermore, 
Calif. The laboratories were estab­
Jished In 1952 and 195.6, respectivelY. 
for development of nuclear wee.pans. 
Activities have been expanded to ln· 
elude magnetic and laser fusion, laser 
isotope separation. biomedical, and 
energy research. 

The DEIS assesses the patentlal cu­
mulative environmental impacts asso­
ciated with current and continuing 
activities at the Livermore site. This 
includes the adverse impacts from PoS· 
tulated accidents associated with the 
activities. Various effluents including 
radioactive ones are released to the en· 
vtronment. However, a continuing, 
comprehensiv�. monitoring program ls 

·CPR Doc. '18-28589 Plled 9-22-'18; 8:45 aml 

carried out to assist in the control of partment of Energy, Washington, D.C. 
hazardous emuents. 20545, 301-353-4241. Comment.S-sbould 

Copies of the DEIS have been dis· be sent to the same addr� 
tributed for review and comment to 
appropriate Federal, California State, In accordance with the &'Uidelines ot 

and local agencies, and other organiza- the Council on Environmental Qual· 
tlons and individuals who are known tty, those submitting comments on the 
to have an interest in the activities at DEIS should endeavor to make their 
the site. comments as specific, sub.stantive. and 

Coples of the DEIS are available !or factU&l as Possible without undue at. 
public inspection at tbe DOE public tention to matters of form in the 
reading rooms located at: impact statement. However, it would 
Library, Room 1223, 20 Masaacbusetts Ave. as.5ist in the review of the comments i1 

NW., Washington, D.c. the comments were organized in a 
AlbuquerCiue Operations Oftlce, National ma.nner consistent with the structure Atomic Mu.sewn, Kirtland Air Force Base of the DEIS. Commenting entities East, AlbuquerQue, N. Mex. 
ChJcaeo Operations Office, 9800 South Cass may recommend modifications and/or 

Ave,. Argonne, m. new alternatives that will enhance en-
Chicaco ()pera�lons omce, 175 West Jack- · vironmental quality and avoid or minJ. 

llOD Blvd., Chicago, m . Idaho Operations Olflce, 650 2d st., Idaho mize adverse enVU'onmental impacts. 
Falls, Idaho. Copies of comments received on ·the 

Nevada Operations Office. 2'153 South High- DEIS will be placed in the above refer­land Dr., Las Veeas, Nev. 
Oak Ridge Operations Office, Federal Bldg., enced locations for inspection and will 

Oak Ridge, Tenn. . be considered in the preparation of 
Richland Operations omce, Federal Bldg., the final environmental impact state. Richland, We.ah. . 
San Francisco Operatlom Office, 1333 ment, 1f received on or before Decem-

Broa.dway, Oakland. C&.lll. ber 22, 1978. 
Savannah River Operations Office, Savan· 

nah River Pl.apt. Alken, s.c. Dated at Washington, D.C., this 

comments and views concerning the 19th day of September 19'18. 

DEIS are requested from other inter- For the United States Department 
ested agencies, organizations, and lndi- of Energy. 
viduals. Single copies of the DEIS will 
be furnished for review and comment 
upan request addressed to W. H. Pen­
nington. Mall Station E-201, U.S. De-

·-

WILLiill s. llEFFELJ'mGER, 
Di,rector of .Adminutration. 

JFR Doc. 'IS-.26816 Filed 9-22-78; 8:45 aml 

ftDEUI. liG� YOL 41, NO. 116-MONDA't, IU'1!MIU 25, 1971 
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(6450-01-MJ 
DEPARTMENT OF ENERGY 

UVHMOIE SITf, UVEIMOH, C:AUf. 
Public Heorin9 on Droft fnvlronmenlal Impact 

Statement (DOE/EIS-0028-D) 

The Department or Energy Issued 
the draft Envlronmental Impact State· 
ment. Livermore Site <DOE/EIS-0028-
DI in September 1978, for public 
review and comment. with a three­
month comment period. The draft En· 
vlronmental Impact Statement 1DEISI 
was prepared in compliance with the 
National Environmental Policy Act 
<NEPA> to assess the environmental 
Impact of continued operation or the 
L:i.wrence Livermore and Sandia Labo· 
ratorles located In Alameda County 
near Livermore. California. The EIS 
assesses the potential cumulative envl· 
ronmental lmpads associated with the 
current site activities. Including the 
operation of the laboratories, and with 
the alternatives to current operations 
at that site. 

Notice ls hereby given that DOE will 
conduct a public hearing In conne<"tion 
with lhe draft .statement commencing 
at 9:00 a.m. on April 12, 1979. at the 
Oranada High School Auditorium. 400 
Wall Street. Livermore. California. 

The purpose of the hearing Is to 
afford further opportunity for public 
comment regarding the DEIS. In order 
to sharpen and focus the maJor issues 
for discussion and examination at the 
hearing, DOE will make available a 
staff statement summal'izlng and ad· 
dressing tl:le substantiV<' areas ot con­
cern raised In the wrllten comments 
received on the DEIS. 

The areas or concern Include: ( u 
Mission and location of the laborato· 
rles: <2> health effects and do:.e calcu· 
lations: <3> seismology and hydrology; 
(4) emergency plans: (5) environmen­tal monitoring analysis and standards; f6} accident analysis and central sys­
tems: (7) transport or radioactive ma· 
tenals In the environment: and (8) 
transportation o! radioactive materi­
als. 

The above ls.ques nnd other Issues ra1sed at the hearing will be addressed 
and appropriate revlslons made In the 
EIS, which Is expected to be Issued 
later thts year in fmal form. 

The bearing 11.·ilJ be conducted by a 
three-person Presiding Board selected 
by DOE. The Chalnnan or the Board 
and one other member of the Board will consititute a quorum. The Chair­
man of the Board will be Mr. John 
Farmakldes, an adminJstratlve law 
Judce who IS Chairman ot the Con­
tract Appeals Board at DOE. The 
other two members of the Board a.re 
Dr. L. Trowbridge Orose, Professor ot 
Geology at the Colorado School of 
Min�. and Or. 0. Victor Beard., Physl· 
cal Chemist and Professor of Nuclear 
Engineering, �t the Unlveralty of 
Utah. 

Persons, organizations, or govern· 
mental agencies wishing to appear and 
make a presentation are encouraged to 
be<:ome "fUll participants" In the pro­
ceedings by filing 11.·lth Mr. W. H. Pen· 
olngton, Deputy Olrtctor, Oltlce or 
Environmental Compliance and Over-

view, U.S. Department of Energy, Mail 
Station E-201, Washlllgton, D.C. 
20&l5. <SOU 353-3034, not later than 5 
p.m .. EST, on April S, 1979, a notice ol 
intent to participate. The notice shall 
5et forth: < 1 > The name and address or 
the parUclpant and his representative. U any; <2) the nalure of the particl· 
pant's Interest In the proceeding; CJ> 
the text of any statcroents l.o be pre­
sented at the h"-nrlr.g, or a reasonably 
detailed. summary thereof; <4> the 

names and addresses or aU wJtnesses to be produced at lhe heartng by the 
partlripant and a summary of the sub­
stance o! lhe proposed testimony; and 
<5> the amount or lime desired Lo com· 
plete the presenlallon. The Presiding 
Board will endeavor to schedule the 
full amount of time requested by full 
participants <those who file a notice or 
mt.ent to participate) subject to the 
bnposltlon ol such reasonaole tl.tne 
limits as are con11lstent wllh orderly 
procedures and o.s••· wlll assure other lull partlclpant.s Rt meanmgfuJ oppor­
tunity to pr�ent their views. 

Persons, orgaalz.allons, or govern· 
mental agencies wishing to participate. 
but who do not me a notice by s p.m., 
EST. on Aprll S, 1979, may notify Mr. 
Pennington before the hearing or the 
Presldlng Board during the hearing of 
their desire to make a presentation. 
Such parties shall be admitted as "lim· 
ited participants" and shall he heard 
at such times as the Presiding Board 
shall permit for a period o! cot more 
than 15 minute.> ea.ch, unless the Pre· 
siding Board, in Its discretion. allows 
additional time. 

The publlc hearing 11.•lll be legislative 
rather than adjudicatory In nature. 
Dl.scovery, subpoena of wnnesses, 
cross-examination of participnnts, tes­
timony under oath and similar formal 
procedures appropriate r..o a t.rtal-type 
hearing wtu not be provided. Particl· 
pants will refert'n.ce and produce, on 
request or the Presiding Board, the 
documents on which they reJy. 

DOE will make avallable appropriate 
witnesses to exp\aJn the background. 
purpose and environmental impacts ot 
the l.aborat.orles at I.Jvermore and to 
respond t.o appropriate questions. 
Questions may be posed to partlcl· 
pants <including DOE staff members> 
during the course of the hearing by 
other participants (Including DOE 
stall members> and the Presiding 
Board. either orally or In writing, pro­
vided that: (a) All Questioning shall be 
subject to the control and discretion of 
the Presiding Board. <b> questions 
shall be permitted from limited par­
ticipants only to the extent that they 
are relevant to lhe Issues Identified In 
the staff statement, unless the Presid· 
ing Board determines that additional 
questions are necessary to develop an 
adequate record, and <c> any particl· 
pant <Including DOE sta.fr members> 
may elect Lo answer any such ques­
tlon:s either orally at the hearing c.r in 
a written submittal to be !Ued �·ith 
the Presiding Board before the clote 
o! the hearing ret-ord. v.·hich date shah 
be determined by lhe Board. 

A tl"9.nscrlpt of the hParing wm be 
made. The Record of t.1e hearing shnll 
consist or the tmn.scrlJ>t, and all docu-
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ment.s received into the record by the 
Prefldlng Board. 

After the close of the hearing 
record, the Presiding Board shall 
render Its Report. The Report shall be 
based upon the Presiding Board's 
revtew or the DEIS and the hearing 
record and shall: <a> Identify those un­
resolved issues raised at the hearing 
whJcb the Presiding Board deems to 
be ttltlcal to future decisions concem­
tng the operations and rensonable al­
ternatives, and <b> present the recom· 
meodatlons or tl"le Pres1dlng Board 
concerning the treatment of these 
lssuea In the final envtronmental 
impact statement in a manner which 
will assure Informed declsionmaklng. 
In discharging Its responslbUIUes, the 
PresJdlng Board shall not undertake 
to resolve Issues or render Judiltlent 
concerning the operations. 

The Record and the Board Report 
wlll be fully considered and taken· Into account In the preparation or the !inal 
envfronment11I Impact statement and 
In making decisions. The Record and 
the Board Report v.-111 be made avalla· 
ble for public Inspect.Jon at the loca· 
tloos noted below as soon as practical aft.er the close or the hearing, Coples 
or the DEIS, the formal comments re· 
celved, and the staff statep:ient are 
available for public tnspecttpn at the 
DOE public document rooms located 
at.: 

Public Reading Roorn, FOi, Room OA-1112. 
Forrestal Building, 1000 Independence 
Ave., SW., WMhlngton. O.C. 

Albuquerque Operations Ottlne. National 
Atomic Museum, Kirtland Air Force Base 
East. Albuquerque. New Mexico. 

Chlcu:o OpeBllons O{flce, 9800 South Cass Avenue, Ar&onne. llllnols. 
Chkaeo Operations om�. 175 W�l Jack· 

aon Boulevard, Chicago, flllnois. 
Idaho QperaLlons OHlce, 650 Second Street. 

ldabo FaJIJI. Idaho. 
Nevada 0pentloll5 Office. 2153 South Rl&b­

land Drive, Lu Vega.s, Nevada. 
Ou Ridge Operauons 6rnce. Ft-der&I 

BuUdJng. Oak Ridge. T�nnessee. 
Richland Operations Office, FPderal Build· 

tna. Richland, Wa.sh1nrton. 
Eneray Informalll'n Center. 215 Premont 

St.reel., Ss.n Franclscp, Ca.UCornJa.. 
Savannah River Operatioru OCflcc. Savan· 

nah Rh·er Plant. Alken, Soulh Carolina.. 

In addition. the abo\·e documenta· 
Uon will also be available for public in· 
spectlon at the Vtsitor·s Center at the 
Lawrence Livermore Laboratory. 

Copies of the staff statement can be 
obtained from Mr. PeMingt.On. the 
EnCJVY Information Center In San 
Francisco, or the Visitor's Center at 
the Lawrence Livermore Laboratory. 

Dated at Washington. DC 'his .27th 
day of February 1979. 

For the United States Department 
of Energy. 

Rtrm C. CLUSEN, 
A1tsistant SecretaT'JI 

for en 1>tronment. 

CFR Doc. 79-6238 Filed 3-1-79, 8:45 arnl 
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NOTICiS '3379 
Anmnnx.-Lv�., Cuu Becd1'ed b tM al HeciriPl{ll and AppeaU-Continued 

rwee11 ot Aue. 11 

Name and location of 8'11>Ucant 

Do ....... -.. ·- · ·- ···--· .... --··• Beard OU Co .• Okl&bomA C1�1. Oii.ia. .. _ .. _,,_ DEE-I 8.- Price exception <tee. 21 :&.105l. U IJ'&Dl.ed: Bevd Oil Co. would be pennlt· 
ted to lllcreue Ju prloea to renect oonproduct ooet lncrea.sea In uces 
ol S0.005 per ..non for natunll su llqwd producte pnlducecl at the OU· 
letw plant.. Do ... -............. _,_,.,._,,,_ ... , _ Parent.e's OU Service, Inc., Covent17, R.I .... DD-1 ··-· EllcepUon to I.be reportlnAr -requlrementa. II cranl.ed: Parmc.e•a Oil Serv· 
loe, Inc.. would not be reqlllred to roe .Porm lllA-8 oco. 2 Beat.1n& OU 
Supplf/Prlce llonltortnc Report>. 

Aua. 26, 18'78 ·---·--· .. ---- Tesoro Pet.rOleum Coll>. San Anton.lo, Tea DPI-00 9 .. ..-. .. J:acepUon from bue fee reQuittment& U cn.nted: Tesoro Petroleum 
Corp . would be permitted to lau>Ort residual fuel oU on a f-xempt 
b&S1s and would receJve a retund ot fees r.ln!lwtr paid. 

C..Ho. 

Aug. 22. 19'78 ,,_,,, ............. _ ...... Amerada Beu Oon> .. Wuhtnaton. O,C ... -... --.. -... ·----·---·-·-·-.... ----·-·--·--------· DR()...009e 
Aua. 23, 19'78 --·-· .. --.. --.... - Horth American Production Co:, 8em.lnole, Okla... .. .. ___ ,, _____ ,_., _ .. , _ ................................ _ ........ -··-·- .. --··- DRo-oo9'1 

Aue. 1a, 19'78 ·-- ·--·-··-·-.. Earl E. Wall <.iolnt venture>. At.lante.. O& .... ____ -·---··---· -........... -... - ·-·----··-·-·--.. --·---- PEE-t486 Do.-......... ---.. -- Jedco. Inc., MobOe. Al .. -·------·-··--· ··--�-·-···--..,..-----····--·-·----·-··---·---......... -. DJX>..0096 
Aue. 23, 19'78 ..... -.. -........ Onion OU Co. of Clollforula. Lo8 Ancelet. Calli .... _ -·- - -·--.. -·-- --·- -·-·-- -·-· ---· ---··- -····- DEE-102t 

Do ---·-- ·- -·-- ......... CVlbbean Gull Refln.lns Co .. Bouatoa. Tex·--- --·----------·-··----·--·- DEE-1053 
Aue. 2t. 19'78 -------· Bultftlan. lnc.. Elkhart, Kam ·- -----·-·-.. ·-·----·-···-.. ·-- ---.. -·- DE0-0098 

(3128-01) 

CDOE/EIS--0028-DJ 

UVERMORE sm. UVEllMC>aE, CM.If. 
Av.Uotllllty ef Dnlfl lnvlron......i ._,_. 

Stot_... 
Notice is hereby aiven that the U.S. 

Department of Energy <DOE> has 
issued a draft environmental Impact 
statement, OOE/EIS-0028-D, Liver­
more SiU. Livermore, Call. The dra.tt 
environmental lmpaet statement 
<DEIS> WM prepared pursuant to im­
plementation of the National Environ­
mental Policy Act of 1969 tO assess the 
environmental Impact of continued op­
eration - of the Lawrence Livermore 
and Sandia Laboratories located in 
Alameda County near IJvermore, 
Ca.ill. The laboratories were estab­
lished In 1952 and 1956, respectively, 
for development of nuclear weapons. 
Activities have been expanded to in­
clude magnetic and laser fusion, laser 
isotope separation, biomedical, an d  
energy research. 

The DEIS assesses tbe potential cu­
mulative environmental impacts asso­
ciated with current and continuing 
activities at the Livermore site. This 
includes the adverse Impacts from pos­
tulated accidents associated with the 
activities. Various effluents including 
radioactive ones a.re released to the en­
vironment. However, a continuing, 
comprehensiv�, monitorlna program 1s 

CFR Doc. 78-28589 PUed 9-22-'78; 8:45 aml 

ca.rrted out to assist in the control of 
hazardous ef!luenta. 

Coples of the DEIS have been dis· 
tributed for review a.nd comment to 
appropriate Federal, California State, 
and local agencies, and other organiza­
tions and individuals who are known 
to have an interest in the activities at 
the site. 

Copies of the DEIS are available lor 
public inspection at the DOE public 
reading rooms located at: 
Llbraey, Room 1223, 20 Maaaacbuaetta Ave. NW., Wuhington, D.C. 
Albuquerque Operations Oftice, National 

Atomic Museum, Kirtland A1r Poree Baae Ea.st, Albuquerque, N. Me:r.. 
Chl�o Operations Office, 9800 South Casa 

Ave., Arronne, m. 
Chlcaao Operations Office, 175 Weat .Jack· 

eon Blvd., Chlcaao, m 
Idaho Operations Office, 550 2d st.. Idaho 

Falls, Idaho. 
Nevada OperaUona OUlce, 2753 South Birb­

l&nd Or., Las Veraa. Nev. 
OU Ridire Operationa Office, Federal Blda .. Oak Ridge, Tenn. 
Richland Operatlona Oftlce, Federal Blda .. 

Richland, Waah. 
San Franolaco Operatlona Office, 1383 

Broadway, Oakland, Callt. 
Savannah River Operatlona Ottioe, Savan· 

nah River Plapt, Aiken, S.C. 

Comments and views concerning the 
DEIS a.re requested from other inter­
ested agencies, organizations, and indi­
viduals. Single copies of the DEIS will 
be furnished for review and comment 
upon request addressed to W. H. Pen­
nington. Mall Station E-201, U.S. De-

partment of Energy, Washington, D.C. 
20545, 301-353-4241. Comment.!Nillould 
be sent to the same address. 

In accordance with the gufdellnes of 
the Council on Environmental Qual· 
lty, those submitting comments on the 
DEIS should endeavor to make their 
comments as specific, substantive, and 
factual a.s possible without undue at­
tention to matters of form in the 
impact statement. However, It would 
assist in the review o! the comments if 
the comments were organized in a 
manner consistent with the structure 
of the DEIS. Commenting entitles 
may recommend modilicatlons and/or 
new alternatives that will enhance en­
vironmental Quality and avoid or minl­
mlze adverse environmental Impacts. 

Copies o! comments received on 'the 
DEIS will be placed in the above refer­
enced locations for inspection and will 
be considered in the preparation of 
the final environmental Impact state­
ment, 1f received on or before Dec.em· 
ber 22, 1978. 

Dated at Washington, D.C., this 
19th day of September 19'l8. 

For the United States Department 
of Energy. 

WILLlAK S. llD'FEl.nNGEJt, 
Di_rector of Adminutratwn. 

CFR Doc. 78-26815 Filed 9-22--78; 8:45 am1 
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Letter from Presiding Board to Mrs. Ruth Clusen (May 17, 1979) 

transmitting the Statement by the Presiding Board and Appendices-­

Exhibits and written Statements Submitted at the Hearing 





Department of Energy 
Washington, D.C. 20545 

Mrs. Ruth Clusen 
Assistant Secretary for 
Department of Energy 
Washington , D . C .  20545 

Dear Mrs. Clusen: 

MAY 17 1979 

Environment 

Consistent with notice of hearing issued on Friday , March 2 ,  
1979 ( 4 3  F . R .  11821) public hearings were held on the Draft 
Environmental Impact Statement , Livermore Site, DOE/EIS-
002 8-D, on April 1 2 ,  1979 . The hearings were conducted by 
the undersigned Presiding Board in conformance with the pro­
cedures set forth in the notice. 

Following review of the-Draft Environmental Impact Statement 
and of the record compiled, the Board has identified some 
issues which may be critical to future decision making. The 
attached report sets forth these issues as well as the 
Board's recommendation concerning their treatment in the 
final impact statement. 

In addition, the Board has compiled a record of the hearings, 
consisting of the transcripts, and the written statements, 
documents and exhibits submitted by private persons and 
organizations, including the written comments submitted 
after the close of the hearings in response to Board request. 
In accordance with the notice , this hearing record and the 
Board ' s  report is being transmitted to the Department's 
public document rooms . 

Further, in accordance with the notice of hearing and the 
mandate to this Board, this report is limited to those un­
resolved issues relating to DOE/EIS-0028-D which the Board 
determined critical to future decision making regarding 
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the Livermore Site. This Board has neither undertaken to 
resolve the issues raised nor to render judgements concern­
ing such issues. We trust, however ,  that their identifica­
tion and our recommendations on how that should be addressed 
will assist the decision making process. 

Respectfully, 

THE PRESIDING BOARD 

2���--.. 
L. Trowbridge Grose 

Enclosure: 
As stated 



STATEMENT 
IDENTIFYING VIEWS AND ISSUES ON 

THE DRAFT ENVIRONMENTAL IMPACT STATEMENT 
LIVERMORE SITE , DOE/EIS-0028-D 

I .  INTRODUCTICN 

by the 
PRESIDING BOARD 

May 1 4 ,  1979 

In accordance with the notice of hearing dated March 2 ,  197 9 ,  

the public hearings on the Draft Environmental Impact State-

ment, Livermore Site, (DOE/EIS-0028-D) were held on April 12 , 

1979 in Livermore , California. The hearings were conducted 

by the Presiding Board (Board) established for this proceeding 

under the rules of procedure set forth in the notice . 

Comments were received f ran private and public organizations 

and fran individual citizens. 1/ As stated in the notice of 

hearing , the Board has identified only those issues which it 

considers to be critical to future decis ionmaking regarding 

the Livermore Site. In addition, and as noted by the Board 

during the course of the hearing , the Presiding Board has not 

undertaken to j udge the merits of the issues or to render 

judgment concerning the course of the operations. This report, 

along with copies of the transcript , oral and written comments 

1/ Many of the participants raised similar or identical issues. 
Where possible , those issues that would so permit have been 
consolidated . In addition , the Board has not attempted to 
reference in this report a l l  the participants who addressed 
a specific issue. That information is available in the tran­
script and in the exhibits made of record . 
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and questions submitted to the Board by members of the public , 

organizations and government agencies ,  as well as the list 

of exhibits�/ attached as Appendix A hereto, including the 

written responses by the staff to the questions raised in 

the hearing, constitute the record of this public hearing . 

Concurrent with the submission of this report to the Assistant 

Secretary for Environment, it is being sent to the Acting 

Deputy Director , Office of Environmental Compliance and 

overview, for placement in the Department ' s  public document 

rooms. 

I I .  UNRESOLVED ISSUES 

A.  Geological-Seismological 

The key issue most frequently identified by participants, 

including both technical experts and laymen involves the 

earthquake ( seismic) safety of continued operations of the 

Laboratories on the Livermore Site. 

The potential for earthquakes and the effects of 

earthquakes relative to the Livermore Site is obviously a 

complex subject. It continues to receive a great deal of 

attention ( as many other areas do in California) by the LLL 

staf f ,  by the USGS , by academia, and by industrial and utility 

companies. The numerous comments received range all the way 

from: 1) the site must be abandoned because there is no 

2/ Three participants were afforded the opportunity to submit 
their comments and questions to the staff for further clarif i­
cation provided the same was done by April 1 6 ,  1 97 9 .  (Hearing 
Transcript ( Tr . }  pp. 4 6 ,  98 , 103) . Only one such letter was 
received : recorded as Exhibit #13 . 
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protection possible from inevitable earthquakes to 2 )  

the site is  well suited to safely withstand the most 

damaging earthquake that may strike . The staff is fully 

aware of the importance of this issue and has described in 

some detail their plans for future investigations to resolve 

remaining questions on seismic safety. 1/ 

Specific subtopics of this general seismic issue were 

repeatedly raised by many respondents in writing and at the 

public hearings.  They are both interrelated and interdependent. 

The Board believes that some of them are of critical import-

ance to future decisionmaking and require further attention. 

These subtopics are briefly discussed as follows : 

1 .  Determination of the safe shutdown earthquake 

(SSE) or seismic hazard. Considerable concern was expressed 

about different stated values of acceleration , mainly O . Sg 

as compared to o . a . 4A Various investigations for LLL over 

the past several years have incorporated different criteria 

for determination of _ levels of conservatism used to arrive 

at "g" values .  New data, (characterization of the Las Positas 

fault, renewed study of the Tesla faults and increasing 

deployment of seismicity monitoring networks,  etc) should 

improve ability to arrive at a firm and convincing "g" value 

3/ Staff Statement in response to comments received on the DEIS 
Is dated March 1979 (Hereafter: Staff Stat . ) . ,  p 8-17 ; Tr . 192-
198 ,  J. Scheimer . See also Sununary Statement by J .  La Grone , 
Tr . 12-15. 
4/ DEIS pp. 2A-29-30;  staff state , p .  14-16; Tr. 198-200 , 
D.  Bernreuter ;  Tr.  201-202 , J .  Scheimer ; Tr . Supp. 8-10 , G .  
Barlow; Tr . 152 , B .  Rothblatt ; Tr . 162 , A. Baldwin; Ltr. from 
J .  N .  Brune to J .  Farrnakides , April 6 ,  197 9 ;  Tr. 27 , J .  Olsen, 
Tr. p. 223-4 , F. Tocars. 
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based on most up-to-date state-of-the-art methods applicable 

to the Livermore site. Accordingly, clarification of the 

methods used to determine the SSE and "g" value and why 

these values differ from those of the Vallecitos site is  

needed in the FEIS . 

2 .  Relative damage effects of possible instantaneous 

very high peak accelerations cc:mpared against a longer 

duration of strong ground motion. With more instrumentation 

of earthquake activity from various areas in the world, 

it is becoming apparent that unexpectedly high acceleration 

can occur from moderate magnitude earthquakes in areas 

c lose to the causative fault.�/ Also duration of ground 

shaking can vary through seconds to tens of seconds.�/ 

As a matter of earthquake engineering for safe seismic design 

criteria of critical facilities,  some discussion is needed 

in the FEIS directed to the relative importance of damage 

potential from peak acceleration as well as from longer 

duration ground motion. 7/ Also needed is a discussion of the 

measures to be taken by the laboratories to minimize these 

seismic effects . 

3 .  Re-evaluation of geology of Livermore Valley with 

emphasis on delineation of faults. Considerable concern was 

5/ Ltr. from J .  N .  Brune; Tr . p.  213-215 , G .  Barlow. 
6/ Tr. p .  2 17 ,  G.  Barlow; Ltr. from P .M .  Griffin to J .  Farmakides . 
7/ Tr. 206-211, R. Gray; Tr. 180-183 ,  J .  Caid; Tr . 183-187 , 
J .  Autherford. Consideration should be ·given to treating such 
complex technical issues as may require detailed explanations 
in appendices to the main text. This would maintain the 
desired brevity of the main text while providing detail for 
those having interest in the specific subject involved . 
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expressed by part±cipants on the occurrence of faults borde��ng 

the Valley, within the Valley, and especially near and 

under the Livermore Site. 8/ Various maps and cross sections 

in the DEis , 91 while they necessarily differ in scale , date 

of preparation , data base available , purpose , and theme , 

collective ly reveal a confusing , if not conflicting , array 

of faults. Up-to-date clear maps and cross sections are 

necessary to resolve questions of known and inferred faults , 

their extent, sense of displacement, geometry, possible 

interrelationships ,  potential for seismic activity , and 

very importantly, their ages .  

As an example of the confusion that exists , the 

recently postulated "Las Positas fault" should , if  possible , 

be verified and characterized. And while the delineation 

of local faults may have no affect on the determination of 

the SSE from the Tesla fault, the potential for surface 

rupture and local seismicity generated on nearby faults should 

be considered . The Tesla fault no. 1 in particular is mapped 

8/ DEIS p.  2A-6-2A-21 ,  2C-10-2C-19 ; Staff Stat. 8-14 ; Tr. 
p .  21,  C.  Bowen ; Tr. Supp . 6-8 , 11,  G.  Barlow; Tr . 104-105 , 
w. Riggin; Tr . 162-163 , A.  Baldwin; Tr. 166-16 8 ,  R. Stolzman ; 
Tr. 2 19-220 ,  G .  Barlow; Tr. 232-235 ,  R. Zatkin; P .M .  Griffin 
ltr. ; Ltr. from Friends of the Earth to W .  H .  Pennington dated 
Dec. 1 8 ,  197 8 ;  Ltr . from W .  H .  Fraley to c .  Jackson dated 
April 2 ,  197 9 ;  Ltr. from w .  Riggan and S .  Ladd to W .  H .  
Pennington dated Dec. 18 , 197 8 ;  Ltr. from L .  A .  Arnold to 
w .  H .  Pennington dated Dec . 17 , 197 8 ; Ltr. from L .  E .  Meierotto 
to W .  H .  Pennington dated Dec . 8 ,  197 8 .  

9 /  DEIS p .  2A-16 , 2A-17 , 2A-18 , 2C- 2 ,  2C-9 , 2C-ll, 2C-15 , 
2C-16 , 2C-17 . 
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as inferred to end at a point about mid\·1ay along the 

southern boundary of the Livermore Site. The Tesla fault 

no. 2 is inferred to pass either just outside the southwest 

corner of the sitelO/ or inside the site. 111 Though the 

uncertainty of fault occurrence is probably real, it is 

compounded by conflicting map data. The staff noted its 

intention to obtain additional data and to undertake study 

of these and other nearby faults , their age (s} , and their 

potential for surface rupture. 

Another aspect of the geology of the Livermore Site 

is the definition of bedrock, the definition of soil, and 

the thickness and structure of each beneath the Site and 

in Livermore Valiey in genera1. 121 These concerns under the 

heading of subsurface geolo.gy, appear to need further 

amplification and reassessment. For example , depth to 

Bedrock was questioned as well as soil layers stated to be 

1000 feet thick. 

An improved seismotectonic model of the Livermore Valley 

and a new understanding of the relationship of local faults 

to regional faults should contribute to an improved estimate 

of the maximum credible earthquake {SSE} and surf ace rupture 

potential. It was pointed out13/ that the Tesla fault and 

10/ DEIS p .  2A-17 . II/ DEIS p .  2C-9 . 
12/ DEIS p .  2A-23-2A-26 ;  Ltr. from P.M.  Griffin; Ltr . from R. 
Zatkin; Tr. p. 216-218 , G.  Barlow; Tr. p. 180-181 ,  J .  Caid. 
13/ Ltr. from Friends of the Earth; Ltr. from L. E .  Meierotto , 
Ltr. from W .  Riggan and S .  Ladd ; Ltr. from R. Zatkin; Tr. 165-· 
172 ,  R. Stolzman. 
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the Las Positas fault may be a significant strand of 

much longer and poss·ibly active fault systems , hence 

influencing the determination of earthquake magnitude based 

on fault length and displacement relationships . The staff 

states that in light of new data generated from their studies 

of the Vallecitos site and as a result of the "discovery" 

of the Las Positas fault, they plan to update their seismotec­

tonic model for the Livermore region. 14/ 

4 .  Surface rupture potential. Although the concern 

about actual surface rupture potential within the Livermore 

Site is discussed above , this issue is emphasized because it 

was raised repeatedly and in detail by both laymen and experts . 

It would appear that evaluation of this issue requires a 

reasonable determination of the capability of faults running 

through the site . (Tesla fault nos. 1 ,  2 and 3 ;  Ramp thrust ; 

Corral Hollow; Doutherty; and Las Positas} 

5 .  Integrity of existing facilities in face of possible 

seismic shaking and of surf ace rupture was a subject of con­

siderable concern . ls/ The subject of safe seismic design 

is extremely complex and is one in which relatively little 

experience and testing are available. A better understanding 

of the Site geology , and further evaluation of the SSE and 

the Operating Basis Earthquake (OBE) should contribute to 

14/ Staff Stat. p .  9-12 . 
15/ Tr . 183-187 , J .  Rutherford; Tr. 180-183 ,  J .  Caid; Tr. 204-
211, R .  Gray. 
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c larify some important concerns raised on this subj ect. 

The Board recommends that this subject be examined 

thoroughly in light of new information being generated in the 

field of earthquake engineering . 

6 .  The subject of seismic and geologic sitting criteria 

applicable to the Livermore Site. In view of the questions 

raised on this issue and the response of the staff i t  appears 

that further discussion and clarification of seismic safety 

standards for the Livermore Site , or for its more critical 

facilities, is needed in the FEis . 161 

7 .  Several participants urged the need for an independ-

ent review and critique of any forthcoming reports on 

seismic hazard assessments at the Livermore Site . 171 They 

were of the opinion that independent review i s  necessary to 

provide impartial credibility to such reports . 

B .  Health Effects 

1. Radiological Standards . The use of the current 

standards established for DOE laboratories including those 

at Livermore was questioned by a number of participants. 181 

These questions were centered around (a) low level-long time 

exposure and (b) plutonium-lung and bone-exposures .  

These participants proposed that epidernological 

methods used by "Mancuso" , "Sternglass " ,  "Lyon " ,  and others 

. -

16/ Staff Stat. p .  14-15;  Tr. 198-99 , D .  Bernreuter, Tr. 18 2 ,  
J .  Caid; Tr. Supp. p .  7-10 , G .  Barlow; Tr . p .  3 1 3 ,  J .  B .  Dickenson. 

17/ Tr . 10 6 ,  W .  Riggan; Tr.  278-279 , G .  Cilley; Tr. 3 0 3 ,  J .  D .  
Smith; Tr. 314 , J .  B .  Dickenson . 

18/ Tr. 22-29 , C .  Bowen ; Tr. 79-99 , c .  Johnson ; Tr. 3 4 -5 5 ,  S .  Ladd ; 
Tr . 106 , w .  Riggqn ; Tr. 118-11 9 ,  c .  Schwartz ;  Tr . 164 , 225 , 
A .  Baldwin, etc. 
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be used for long time-low dose "exposures " .  It was also 

suggested that plutonium standards proposed by "Gofman " , 

"Burleigh" and some Russian studies be adopted for plutonium 

lung and bone exposures . 

The staff responded that while they were aware of 

the current literature concerning this question , they had 

adopted the standards set forth in Title 10 CFR, Part 20 

and related pertinent portions.  These standards are endorsed 

by the International Conunission on Radiological Protection 

and the National Council on Radiation , Protection and 

Measurement s . 191 The staff also noted that there are uncertain-

ties implicit in epidemiological methods , measurements and 

calculations at . low dose and long term exposures . There 

are also uncertainties involved in s traight line extrapola-

tions of gross biological effects against dose at low doses. 

It would appear necessary, in view of the concerns 

voiced .±n thi:s area that the FEIS address this subject in 

more detai l to include a summary of the efforts currently in 

process towards the review and evaluation of such standard s .  

2 .  Compliance with Radiological Standards. There 

were several conunents criticizing the laboratory and field 

methods used to determine compliance with the radiological 

standards . 201 One participant, Dr . Carl Johnson , stressed his 

19/ See DEI S ,  pp . 3-74 , items 3 -7 ,  3-8 . 

20/ Tr. 2 9 ,  C .  Bower; Tr. 81-9 0 ,  93-97 , C .  Johnson; Tr. 151-
152 , H .  Rothblatt . 
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concern with the methods for plutonium sampling in soil. 211 

In its response, the staff noted that Dr . Johnson ' s  

methods were not universally recognized, and in fact, 

were in conflict with the standards of both the Environmental 

Protection Agency and the Nuclear Regulatory Commission. 221 

However; it would appear from both written and oral comments 

and from the published l iterature available that soil 

sampling for respirable particles is in a state of flux and 

that this dl,:scipline should be constantly monitored for 

improved acceptable methods. 231 

From the record available , it would seem that the 

Livermore laboratories are complying with the adopted stand­

ards. 24/ This subject should be further discussed in the 

FEIS. 

3 .  Toxicological Standards. Concern was raised 

as to the amounts of toxicological material released to the 

environment, and methods used to ensure compliance with 

adopted standards. 251 The labs have agreed to enlarge some 

sections of the FEIS giving more information in certain critical 

areas . We believe this to be desirable; however , it should 

not be overdone. Much of the detailed in£ormation asked by 

2 1/ Tr. 82-97 , C .  Johnson. 
22/ Staff Stat. pp. 6 ,  7 .  

-- 23/ See also DEIS pp. 3-7 4 ,  references : 3-1 , 3-2 , 3-3 , 3-4 , 
3-13 , 3-14 . . 
2 4 /  DEIS pp . 2-28 , 2-4 4 ,  2 - 4 5 ,  2-60 , 2-6 3 ,  2-6 4 ,  2-67 , 3-2 2 ,  
3-16 , 3-17 . See particularly Staff Stat. pp . 30 which shows 
the whole body exposure of Livermore employees in 1978 to be 
extremely low. 
25/ Ltr. w. Talley to H .  Pennington· dated Apr. 1 3 ,  197 9 :  
Tr.  8 0 ,  c .  Johnson. 
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some individuals can best be furnished by the. existing lab 

reports . To include this vast amount of material in the 

report would detract from its desirable compact size. 

C .  Maximum Credible Accident (MCA) 

Concern was repeatedly expressed26/ that the DEIS 

was inadequate in the definition and evaluation of the MCA. 

Since the MCA may be determined by the Safe Shutdown Earthquake 

(SSE) this subject should be discussed in sufficient detail 

to permit meaningful evaluation. The FEIS should be clarified 

as to this issue, including a discussion as to the plans 

developed for responding to an MCA. 

The major concern of many participants centered around 

possible earthquake rupture of t�e two buildings containing 

plutonium and the fate of the plutonium if it were to escape 

its containment environment. Apparently, the Livermore 

laboratory uses a multiple containment philosophy which depends 

in large part in maintaining negative air pressure between 

certain pieces of equipment ( glove boxes) and the room in 

which they are contained , as well as maintaining negative 

pressures between this room and other parts of the building . 

Obviously this philosophy depends on maintaining the integrity 

. of the ducting system, the pressure pumps , and the motors 

driving the pump s .  Many of the participants opined that the 

DEIS was inadequate because of its failure . to discuss this 

2 6/ Tr . 2 0 5 ,  R .  Gray ; Tr. 2 8 1 ,  G .  Dilley , Tr . 28 4 ,  D .  Page; 
Tr . 3 0 9 ,  J .  Smith ; Tr . 313 , J .  Dickenson . 
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system in detai l ,  especially as it may be aff�cted by an 

earthquake .  For example , i n  case the containment building 

housing plutonium was breached by such an earthquake , what 

would happen to the available plutonium if fire develops and 

it becomes airborne. 

It would appear that a short appendix containing 

surface-to-volume relations and how they a£fect burning rates , 

slagging , and particle size distribution of the metal oxide 

should be added to the FEIS; otherwise , an attempt should be 

made to relate the maximum credible accident concerning 

plutonium to other actual experiences , assuming the contain-

ment is breached. 

It should be noted also that LLL and SLL handle accidental 

releases of titium with substantially different systems . 

Unnecessary speculation is promoted because the DEIS is unclear 

as to the reasons for this difference . This question should 

be more fully discussed in the FEIS. 

D. Socio-Economic and Other Issues 

1 f . . t 211 th t h • One group o participan s� state a t e 

DEIS is defective because it does not adequately analyze and 

evaluate the "benefits" of the Livermore Site. 'I'he discus-

sion in the DEIS on the benefits of the Livermore site is 

considered , in their opinion , to be a mere conclusion , i . e .  

that the nuclear weapons policy of the United States is 

necessarily beneficial. 

27/ For example, see Tr . 57 , D .  Elsberg; Tr. 108 , c .  Schwartz ;  
Tr . 1 4 7 ,  W .  Reynolds; Tr. 2 6 0 ,  M .  Olney; Tr . 3 3 ,  S .  Ladd , etc. 
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They maintain that such a conclusion is insuff ici-

ent to properly evaluate , assess,  and balance the environ-

mental costs involved . For example , one witness contended 

that the assumptions for continued operation of the Livermore 

Labs based on the needs of the national nuclear weapons 

program are incorrect; that in view of the status of nuclear 

technology and the inventory 0£ nuclear weapons , each of 

which far outweigh the need , the benefits of continued opera­

tion of the Livermore site could not be shown .281 He was 

of the opinion that the Livermore DEI S , can be meaningful 

only within the context of an environmental impact analysis 

of the entire national nuclear weapons program; which analysis 

could conceivably result in a conclusion to stop further 

nuclear weapons design and testing and thus reduce or eliminate 

the need for the Lawrence Livermore Labs . 

One witness commented that nuclear weapons could 

"never be made ethically acceptable in terms of public health 

and genetic integrity" ,  and ,
. 

therefore should be abandoned. 

However ,  he favored continued existence of the research and 

development effort at DOE and the Livermore laboratories so 

long as there exists a need to " stay-even-with, or ahead 

of La potentia.!.7 enemy. 291 

In its response the staff notes that the DEIS is 

a site specific encironmental impact statement and fully 

28/ Tr. 74-7 7 ,  D .  Elsberg . 
29/ "Conunents on the Environmental Impact· Statement for the 
Lawrence Livermore Laboratory" ,  Dr . John Gofman , p .  2-3 , Tr.  160 . 
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meets the requirements of NEPA. They further note that 

the national policy with respect to nuclear weapons design 

and production is imposed by both the Congress and the 

President and that the Department has no role as to the 

. '30/ deployment and use of such weapons systems . -. -· 

While the staff response to this issue may be 

technically correct, nevertheless, the Board believes that 

the issue should be brought to the attention of the appropriate 

decisionrnaker s .  

2 .  Another issue relates to the analysis o f  the 

"economic" cost benefit of the continued operation of the 

Livermore laboratories. Several participants311 noted that 

the DEIS did not adequately address the various economic 

factors that are involved . 32/ For example , concern was� 

expressed that the economic costs of alternatives were not 

adequately considered since the ripple effects of the 

appropriations spent at the Livermore Laboratories , considered 

to be synonomous to military spending , are purportedly not 

as advantageous economically as if spent for commercial or 

industrial products . The witness also testified that the 

high probability of test ban treaty and its impact on the 

Livermore Labs should also be discussed -- including the 

30/ Staff Stat. pp . 2-3 . 
31/ Ltr. F . O . E .  to H .  Pennington , p .  5 ;  Tr . 2 45-25 0 ,  D .  Thomas­
glass; Tr . 302-3 0 4 ,  J .  Smith . But see Tr·. 176-17 7 ,  D .  Hughes ; 
Tr. 178-18 0 ,  H .  Hubbard. 
32/ Tr . 2 4 8-252 , D. Thomas-glass; T r .  259 , A. Barreiro. 



impact such a ·treaty may have in reducing substantially the 

number of employees at Livermore and thus directly affecting 

the cost-benefit balance . Several suggestions were made 

that in performing this type of analysis, the alternative of 

assessing the use of Livermore laboratories for study and 

research on all energy options and technologies should be 

more adequately considered . 

E .  Emergency Response Plan. 

Concern was voiced331 that the emergency response 

and evacuation systems in the Livermore area are inadequate 

and not properly evaluated in the DEIS as to any off-site 

evacuation that may be made necessary by reason of the 

continued operations of the Livermore site. For examp le , 

apparently there is no suitable human radiological decon-

tarnination facility available in the region and the relevance 

of this fact to the continued operations of the laboratories 

was not discussed in the DEIS. In response the staff noted 

that while the laboratories were ready to assist as much as 

possible, such emergency plans were the responsibility of 

3 4/ the local governments . �  The extent of the responsibility 

of the laboratories and the resources available in the 

event of an MCE should be treated in the FEIS .  In addition , 

in view of the expressed concerns, it would appear that the 

laboratories may need to become more active in their attempts 

33/ Tr . 269-27 7 ,  V .  Miller; Tr. 2 8 3 ,  2 8 4 ,  D .  Page � Tr. 2 0 ,  2 1 ,  
C:- Bauer ; Tr . 3 1 5 , J .  Dickenson ; Tr . 317 , D .  Ellis.  
34/ See Staff Stat. Supplement , p .  2 8 ,  DEIS Appendix 3 .  
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to assist the local and state agencies in developing such 

plans. 

F. Miscellaneous 

1 .  The transportation of radioactive materials 

into and out of the Livermore site was identified as a 

haza�d that has not been adequately addressed in the DEi s . 351 

For example , one witness noted that the containers used for 

shipping radioactive materials were inadequate and should be 

more fully discussed in relation to the type , and leve l ,  of 

d .  . t . 1 b . d 36/ ra 1oact1ve ma eria s eing transporte . �  On the other 

hand , the staff points out that the containers used for the 

transport of radioactive materials (non-weapon related} are 

built to the specifications and standards of the U . S .  Depart­

ment of Transportation. 371 One available option is to 

obtain clarification .from the Department of Transportation 

on this question for later inclusion in the FEIS. 

2 .  The DEIS was also criticized by some38/ because 

it did not discuss various alternative options for the use 

of the Livermore site to the extent they thought necessary. 

They were of the opinion that the alternative uses for the 

site for all energy research should be more fully evaluated 

to include conversion of the facilities to solar energy 

research, etc. This issue should be clarified in the FEI S .  

35/ Tr. 139-147 , w .  Reynolds ; T r .  8 6 ,  C .  Johnson. 
'!b/ Tr . 143-145, W . Reynolds .  
37/ DEIS 3-9 , 2 ,  7 ;  see also Staff Statement dated March 197 9 ,  p. 3 2 .  
38/ Tr . 38 , s .  Ladd; Tr. 2 4 5 ,  Thomas-glass ; Tr. 2 7 8 , D .  Dilley. 
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3 .  One participant requested names of the authors 

to the various sections of the DEIS be identified so as to 

enhance the credibility of the DEIS and to complete the 

record of the proceeding. 391 The staff response was that it 

is difficult to pin point the author of a specific section 

in view of the many people involved , because of the redraft-

ing which occurs , and because the report is a total team 

project. 40/ One suggestion advanced is that detailed 

scientific and technical material could be presented in 

appendices, with authorship of those appendices available to 

the public on specific request provided that it does not 

impinge on the objectivity of the individual authors ,  or 

does not result in their harrassment . 

4 .  In conjunction with the statement by the staff 

that the Livermore Labs have undertaken a detailed plan 

. t "  t h . � . . f th t "  41/ to inves iga e t e seismic activity o e en ire area� 

a request was made that a public hearing be convened at a 

later time after the seismological data is compiled. The 

Board noted that it has no authority to convene such a 

hearing , however ,  in view of the request as it related to the 

seismic issues it agreed to raise the question for resolution 

by the appropriate decisionmaker. 

39/ Tr . 242 , 24 3 ,  R. Zatkin. 
40/ Tr . 242 , 2 4 3 ,  R.  Duva l .  It is appropriate that the Board 
note for the record the cooperation and responsibility displayed 
by the staff during the hearing in attempting to answer as many 
questions as possible , and to address the issues raised. 

41/ Tr. 193-197 , J .  Scheime r .  
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APPENDIX A 

DOE/EIS-002°8-D 
Public Hearings 
Livermore Site 
April 1 2 ,  1979 

Exhibits and Written Statements Submitted at Bearing s :  

Ex. # 1  Ltr. fr.  Valerie A.  Raymond, 
Chm. Bd. of Spvs . , 1st Dist. 
Cty. of Alarneda ,CA. , to 
C .  Jackson , DOE . , requesting 
that several reports along w/ltr. 
be in record. 

# 2  Statement fr. Congr. R.V. Dellums, 
8th Dist . , CA. ,  for DOE Bearing 
dated April 1 2 ,  1979 

i3 Mr. D .  E llsberg adopted statement 
of Natural Resources Defense 
Council, Inc. , 12/21/77 on Rocky 
Flats Plant Site, DEIS ERDA-1545-D, 
and submitted it as his exhibit . 

#4 Exhibit by Prof. C . Schwartz, 
including series of letters and 
articles plus copies of 2 posters 
prepared by Prof. Schwartz .  

#5 Series of documents by Dr. J .  W .  
Gofman , M . D . , Ph . D. ,  addressing 
the cancer hazard from inhaled 
plutonium; Testimony for the GESMO 
Hearings 

i6 Exhibits submitted by Friends of 
The Earth: 

( a) Letter dated 4/10/79 to J. B .  
Farmakides 

Tr. 15 

Tr. 19 

Tr. 7 8  

Tr. 108 

Tr. 160 

(b) Ltr. J.  N .  Brune, Prof. Geop�ysic� Tr. 212 
U. Cal . at San Diego, dated 4/6/79 
to J . B . Farrnakides, enclosing 
testimony on behalf of Inter-
venors Regarding CONTENTION 3 -
GROUND MOTION, DIABLO CANYON 
NUCLEAR POWER PLANT, UNITS . 
1 & 2 Docket No. s  STN 50-275 , 
50-323 

(c) Ltr. fr. P. M.  Griffin dated Tr. 2 1 5  
4/6/79 to J . Farmakides 
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APPENDIX A { cont ' d) 

Ex. # 6  ( cont ' d) 

(d) "Prel iminary Analysis of the 
Peakes of Strong Earthquake 
Ground Motion - Dependence of 
Peaks on Earthquake Magnitude , 
Epicentral Distance and 
Recording Site Conditions" by 
Dr. M. D .  Trifunac 

# 7  

t B  

# 9  

# 10 

Criticism Pertinent to : 
Appendix 2A Geological and 
Seismological Investigation 
of LLL Site by L. H .  Wright 
of 6/3/74 submitted by 
Robert S.  Zatkin 

Exhibits submitted by Mr. 
J .  Ventresca 

Ltr. to Board by Mr. A . L .  
Barreiro, UC Santa Cruz , 
representing himself and 
others ( 1100 on campus) 

Testimony presented by 
Grace Dilley, Berkeley , 
Cali f . , dated 4/4/79 · 

addressed to w.  H.  Pennington , 
DOE 

#11 Response to DOE Staff Statement 
on Comments Received on DEIS 
for Livermore Site, March 1979 , 
submitted by W.  A. Lochstet, 
Environmental Coalition on 
Nuclear Power, by ltr. 4/9/79 

t 12 Ltr. to J .  Farrnakides from 
Ms. D.  Headley dated 4/14/79 

Tr. 220 

Tr. 2 3 0  

T r .  266 

Tr.  255 

Tr.  278 

# 1 3  Ltr. to R.A. DuVall dated 4/16/79 T r .  103 
fr. w .  Riggan , UC Nuclear Weapons 
Labs Conversion Project , submit-
ting list of unanswered questions 
by staff - per his testimony at 
hearing 



B O A R D  

VALERIE A.RAY M O N D  
SUPtAVl.SOR, FIASf OIST"ICl 

April 1 1 ,  1979 

Mr. Calvin Jackson 
United States Department of Energy 
1333 Broadway 
Oakland, CA 94612 

O F  S U P E R V I S O R S  

Re: Draft Environmental Impact Statement (DEIS) 
Lawrence Livermore Laboratory 

Dear Mr. Jackson: 

The Alameda County Board of Supervisors wishes to comment on the Draft 
Environmental Impact Statement prepared by the Department of Energy for 
the Lawrence Livermore Laboratory and have these comments entered into 
the record of the April 12 , 1979 public hearing on this matter. 

The Board believes that the present draft contains insufficient infor­
mation, as outlined in the attached reports from the Alameda County 
Planning Commission, the Environmental Protection Agency, and County 
staff, and requests that these comments be considered and responded to 
in the Final Environmental Impact Statemen t .  

Thank you for your consideration. 

VAR :my 
Encls .  

Sincerely , 

�cth� ��� 
Valerie A. Raymond 
Chairman 

1221 OAK STREET · SUITE S3S • OAKl..AN01 CAt..lf'ORNI ... 9'1612 . (415) 874·7367 





VA L E R I E  A. RAY M O N D  
SUPERVISOR, FIRST DISTRICT 

B O A R D  O F  S U P E R V I S O R S  

COMMENTS ON LAWRENCE L IVERMORE LABORATORY/ 
DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS} 

The following conments are submi tted by the Al ameda County Board of Supervisors 
on the Draft Envi ronmental Impact Statement (DEI S ) , prepared by the Department of 
Energy on the Lawrence Livermore Laboratory: 

1 .  Data presentation and coverage . 

There should be a far more complete presentation of data and the 
final impact statement should be modified to address the following 
concern s :  

a }  Sunmary concludes project operations pose n o  impact on 
surface or groundwater. No facts i n  report to support 
thi s concl usion. 

b) The tone of the report is very one-sided in that i t  
emphasizes project benefits and minimizes potential 
hazards . 

c }  No indication o f  amount o f  radioactive material stored 
and used on site i s  provided. 

d} The assumption is made that if radioactive materi al releases 
are below DOE standards then there are no impacts . With 
the current controversy over l ong-term effects of low level 
radiation and the setting of standards thi s assumption i s  
difficult to support. 

e }  The disposition of high-level radioactive waste i s  dismissed 
by stating that it is disposed at a DOE approved off-s i te 
area? Where i s  i t ?  What are the impacts on Al ameda County 
and the Bay Area? 

f}  Safety procedures for handling l i quid waste are descri bed 
i n  detail and the impression i s  given that an accident i s  
not pos s i b l e .  Accidents are al ways possible and. therefore . 
potential impacts on surface water and groundwater resources 
from an accidental release of contaminated l iquid waste 
should be assessed. 

g)  Impacts of accidental release of radioactive materi a l s  into 
the munici pal sewage treatment plant should be assessed. 

1221 OAK STREET • SUITE 536 • OAl<LAND1CALlf'ORNIA 94612 • (415) 874-7367 



, comments on LLL/ Draft Envi ronmental Impact Statement ( DEIS)  
P�ge 2 
Apr i l  9 ,  1979 

2 .  Seismic Studi e s .  

Additi onal seismic studies t o  be conducted be undertaken by i ndependent 
seismic engi neers or the U .  S .  Geological Survey to include: 

a)  A re-evaluation of data from: Herd ' s  ( 1977) i nvestigation 
of the Las Pos i ta s ,  Greenvi l l e ,  and Verona faul ts; J .  A .  
Bl ume and Associates ( 1972 , 1978) seismic and geol ogi c  
investigati ons of the effects of the Tes l a  and Las Positas 
fault zones on the Lawrence Li vermore and Sandia L i vermore 
Laboratori e s ;  and the Val l ecitos s i te studies. This wi l l  
be used to develop a new tectoni c  model for the Livermore 
Val l ey. 

b)  The use of this new model to establ i s h  a fi e l d  i nvestigation 
with goals to resolve questions regarding the potential for 
surface faulting at the LLL/SLL s i tes and to develop reoccurrence 
i n terval s for active faults in the v i c i n i ty of the LLL/SLL s i te s ;  
and 

c )  To perform a probabi l i stic based seismic hazard analys i s  
for the Li vermore s i te using appropriate acti v i ty l evel s 
as deducted from the field investigations. 

The above program should be desi gned to eval uate potenti a l ly active faul t  zones 
that may l i e  under or near cri t i cal fac i l i ties s i tes and to address i n  detail seismic 
shaking hazard potenti a l s  that may have i mpact on the s i tes . 

3 .  Emergency response pl ans. 

The DEIS should i nclude requi rements for evacuation plans based on several 
possi bi l i ties from worst poss i b l e  case to most probable case. 

HAF: EHM:mso 



ALAMEDA COUNTY PLANNING DEPARTMENT 
J99 Elmhurst Street, Hayward, California 945+4 

Mr. Calvin Jackson 
Uilted States Deportment of Energy 
1333 Broadway 
Oakland, CA '4612 
Dear Mr. Jackson: 

(•15) 881-6401 

April 2, 1919 

The Alameda County Plcnling Commtsslon has the responsibility of ploming for lands In 
Alameda County which may be Impacted by fhe operation of· the Lawrence Livermore 
Laboratory. The Commission considered a staff report on fhe Draft Environmental 
Impact Statement Livermore Site, Livermore, California, September, 1978, prepared by 
the U.S. Department of Energy at their meeting of Monday, March 19, 1919 to become 
familiar with potential impacts. 

The comments which follow are tubmitted to you for review and response in the Final 
Environmental Impact Statement. 

I.  The distribution of the DEIS to this Commission did not occur with sufficient 
time available to respond under the original schedule. This did not permit the 
time necessary to review the total document fully. The Commission had only 
one copy of the DEIS for its use. 

2. The summary contained in the DEIS is brief to the point of being inadequate, 
and seemed to treat the IUbstance of the report rather superficially. 

3. There appears to be minimal correlation of the County General Plan and Its 
elements with the evaluation mode in the DEIS. It is questionable whether 
the Ccu-ity plaming elements were reviewed as part of the preparation of the 
base document • 

.\. The DEIS appears deficient In Its consideration of the impacts on the water 
resources in the Valley to the extent that the DEIS Is judged to be inadequate 
for use in assessing the Impacts the Lab may have on the surrounding 
community. This Is particularly evident In the apparent lack of attention 
given to the impacts of any accident on the surface and ground water 
resources. The volume of liquid containing rodio nuclides located at the 
laboratories Is not Identified nor ts the direction of accidential spill 
addressed. In addition, air borne contamination that may be deposited on the 
aurroundlng properties with subsequent surface water runoff directly 
affecting the health and safety of the public and ultimately carrying the 
material. bade into fhe surface and underground water system has not been 
addressed. 

S; The impacts of a potential nuclear contamination entering the munfctpaJ 
waste disposal system should be assessed. 

Enclosure 2 



-Mr. Calvin Jackson 
April 2, 1919 
Poge 2  

&. There Is lock of agreement by geological authorities regarding the location 
and potential effects· of the Los Positos fault. Additional geologic studies 
8hould be made and Included in the final DEIS to resolve all questions on this 
-matter. 

It Is requested that the additional studies suggested move to bring the report into 
conformance with the Federal Guidelines for the preparation of o DEIS be completed and 
that the new information be distributed to those receiving this DEIS so that comments on 
the new information may be included in the final DEIS to be certified by the Department 
of Energy. 

1'hank � for yoUr assistance and'ottention. 

WHF:rr 

cc: Board of Supervisors 
Director of Public Works 

Very truly yours, 

Willicm H. Fraley 
Secretary 

) 

Enclosure 2 



,_-,. . . ft . l �4 l UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ��t.� WASHINGTON, D.C. �60 

Mr; V. 8. PeMington 
Mail Station E-201 
GTN 
Department of Energy 
Washington, D.C.  20545 

Dear Mr. Pennington: 

1 ·2 JAN 1979 

Enclosed a?"e the EPA review comments on the I>rart EnViroament&l 
Impact Statement, DOE/EIS�028-D, entitled, "Li.Termore Site, LiYeJ"llOre, 
Calltorn!a". 

Our major concerns with this environmental illpact atat.ement (EIS) 
are the �ck of environmental data, the question or whether certain 
effluents are as low as reasonally achieveable (Al.ARA) and the 
incomplete dose assessment presented. There are aeTeral areas in the 
EIS where the data presented is not surf1cient to allow independent 
analyses or the radiation impact or the tac111ty. EPA belieYes that 
this data should be incorporated into the final statement. The 
question ot achieving AI.ARA levels tor effluents trom several apecitic 
racilities are detailed in the enclosed comments. Finally, the failure 
to present population doses, health etrects esti.llates, food and vat.er 
path;.rays conside.rations, radionuclides considered, and the •thoda and 
assumptions employed result in an unacceptably incomplete picture or 
the laborato?"Y ' S  environmental impact. 

In light or our review and in aecor�a..�ee with EPA procedtL'"f!S, we 
have rated the propQsed action LO (Lack of Objectives) and alass1f1.c! 
the statement as category 2 (Insufricient Information) .  It JOU or JOU� 
atarr have any questions conceMling our rating or comments, pleaae do 
not hesitate to ca!l on us • 

Enclosure 

.{,,,_, Peter Cook 
Acting Director 

Office of Federal Activities (A-10-) 





EPA COHHEHTS ON DOE/EIS-0028-D 
THE DRAFT ENVIRONMENTAL IMPACT STATEMENT 

ON THE UWRENCE UVERHORE LABORATORY SITE .lT 
LIVERMORE, CALIFORNIA 

General Comments 

1 .  This draft environmental impact statement (DEIS) relies beavilf on 
rererencing other reports, probably in order to llinimize the aize or 
tbe document. However , in some cases there is not enough information 
to enable a reviewer who does not have access to the references to 
determine the ertect or •ite operations on the environment. The most 
•ianificant CC1iss1ons are in describing the environmental monito�ing 
program and in aummari%1ng data collected over the years to ahow 
whether any trend ia apparent. "'here is also a need tor better maps or 
both the site and the surrounding area. Hore detail is included in 
apec1tic comments below. The final EIS (FEIS) 'ahould address these 
items. 

2. EPA understands that the description or current and proposed 
activities is not up to date and that current plans are different in 
acme cases. The FEIS ahould be current in all significant ongoin& and 
proposed activities. 

3. Hore intor111&tion and discussion are needed to assure that the 
radioactive effluents that may arrect persons oft-site are at ·a  level 
considered to be as low as reasonably achieveable (&L.lRA). · The 80st 
•1.gnit1cant or these are: 

(a) The 14 Hev neutron generator which is projected to deliYer a 
tence line dose ot 900 mrem per 1ear. This is a high level or 
radiation tor an unrestricted area and there is a need to more 
explicitly discuss whether this level is ALARA. Also needing 
discussion are when (and if) the relocation to Building 292 will c;ccur 
and what the expected fence-line dosea trom the nev facility will be; 

(b) The procedure which is relied upon tor the Livermore sewage 
treatment plant to divert contaminated errluent at the plant r-ather 
than providing hold-up capability at the site; 

(c) lbe reasons why tritium releases to air and water cannot be 
turther reduced needs to be explained; and, 

(d) 'nle expected radiation exposure to passenger traffic rroe the 
LINAC, reactor, and relocated neutron generator operations 1r the nev 
northwest entrance is still planned. 

Encl:Osura 4· 



•. 1bere is a deficiency within the DEIS in the description ot the 
data produced by the oft-site environmental aampling program. Alt.hough 
detailed information on the sampling locations, the types or amplea 
(1.e. , aewer sludge, water, air) , and the radicmaclide concentrations 
are· provided in the annual reports, rrom all we believe the P'EIS abould 
include a aummary or 11Uch or the information contained in tbeae reports 
to allov a oomplete, independent assessment or tbe Lawrence Livermore 
Laboratory (LLL) impact on the local environment. It vould be 
particularly belpt'ul to have a 8UlllllarY or average minual radionuclide 
oonceotratons in effluents and in all media tor the past tive JUr• to 
aid 1n relating the annual ett'luent releases to present radionuclide 
oonoentratioas in tbe tmmediate enrtr-ons. the ae ot ••••ral fe&r•' 
data would also reflect tbe apparent ftriability ot •ite operations 
over time and would better indicate the tull range·or possible 
•nrouental errects than oould be obtained bJ Gboosi.Dg a ai.Dgle rear. 

further, all radionuclide releases trom Sandia Laboratories -
Livermore (SLL) ,  including liquid tritum releases, ahould be 1.ncluded 
in the annual release data (Table 3-1 ) .  

5 .  Hore discus:sion is needed on the environmental ettects ot site 
operation a.s determined from summarized trend data. Two areas or 
apecial interest are groundwater contamination at both the Livermore 
aite and Site 300 and the ertects or discharge troll the Livermore Water 
leclamation Plant (LWRP) .  

Tb• Livermore-Amador Valley Wastewater Management Authority 
Project (presently under construction) will result in LWRP et'tluent 
being transported out or the .alley and discharged into San Francisco 
Bay. Tb.is will s1.gn1!1cantly change the tate or tuture LLL liquid 
diactiarges; 1t ahould be addressed in the FEIS. 

- . 

6 .  EPA questions the procedure or comparing errects rrom accidents at 
LLL with the 10 CFR 100 regulatory limits tor accidents, thi.3 was done 
1n aeveral places in the DEIS. 10 CFR 100 applies strictly to 
accidents at reactor sites. Ir the accident doses rrom various LLL 
aources are to be compared with it, there needs to be an explanation ot 
bow these regulations relate to the accidents being analyzed. On a 
related subject, 1t 1a stated that DOE guidance aiay be used to �riple 
tbe levels provided in the EPA Protective Action Guides (PAGs) before 
evacuation needs to be considered. This is an inappropriate 
extrapolation or the PACs. Currently the PAGs are oaly Agency guidance 
and provide action ranges tor only the vhole bodJ ( 1-5 rem) and the 
thyroid (5-25 rem) . There 1a no provision . made tor turther extendinl 
these ranges. Further, protective action does not necessarily mean an 
action aa drastic as evacuation. Protective acticc can be action that 
Will reduce exposure or the chance or exposure. 

Enclosure 4 



apecitic Comments 

1. p. 2-18, aection 2 . 1 .6.S,  last aentence: Pl .. se identity the 
•aoc.pted standard. " 

2. p. 3-1 to 3-2: Will the run-ott rroaa the area drained by Arroyo Laa 
Posit.as and the other areas t'eeding the man--de lake cause any 
a1gnit1cant accumulations or radionuclides in the lake? 

3. p. 3-15: At what frequency are the pre-HEPA filters (glove box 
tilters) changed in building 25 1 ?  Are they disposed or as transuranic 
waste ( i . e. , above 1 0  nanocuries per gram)1 

•· p. !-17: There is • conspicuous absence or a building drain 
retention eystem ror building 331 . This building ls the major aource 
or gaseous tritium releases and lt is understood ttlat typical tritium 
liquid effluents originate rrom equipment contamination in building 
•19. The FEIS should clarity the relationship between decontamination 
or building 331 equipment and building � 1 9 .  'ftie liquid effluents r�om 
building �19 should also be addressed. In the tuture it is possible 
that ·• vater tire-protection system would be installed 1n building 
331 .  The FEIS should discuss briefly the mitigating eeasures that 
vould accompany this decision. 

5. p. 3-36 to 3-37: The radiological impact section on these pages 1a 
lacking much significant information. , EPA believes that the additi0nal 
intorll'.ation requested in the following items is necessary tor a proper 
and thorough evaluation or the tac111ty' s  radiological impacts : 

a. Vith the exception or the few maximull individual dose results 
reported there is no mention or vhat radionuclides were considered 
in the assessment. It is necessary to know the aignit'icant 
impacts t'rom the other radionuclides, along with the definition or 
what is considered •ign11'1cant, to ,rovide a complete p!cture or 
the impact. 

b. It is necessary to assess population doses as well as the 
individual doses discussed in •a" above. From this should come 
health effects estimates in the rorm or morbidities, mortalities, 
and genetic effects. 

c. There needs to be a presentation ot the assumptions an� 
methods used in preparing the dose assessment. nie methods, i.e. , 
models, presentation could simply be a reference to the available 
literature, it appropriate. 
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d. From this presentation it appears that oaly direct and 
airborne path\laYS vere considered. Food and water pathways 1CW1t 
also be considered or adequate reasons giYen ror not considering 
them. The data associated vitb them should also be presented to 
the extent that a reviewer could independently evaluate them. 

•· Tbere is currently proposed Federal Radiation Guidance trom 
IPA concerning levels or transuranics in tbe general environment 
(BPA/4-77-01 8 ) .  While this Guidance has not yet been signed by 
the President, DOE should consider presenting a comparison or the 
expected doses to individuals rrom alpha radiation rro.m 
transuranics released rrom LLL/SLL with the levels provided in the 
Guidance, vi.%. , one aillirad per 7ear• to tbe pulmonary lung or 
t.bree millirad per J'Ur to tile bone. 

6 .  Section 3 . 9 :  The analysis or both historical and postulated 
accidents and effects was generally well done. 'ftle following items 
would turther strengthen this portion or tbe EIS: 

(a) Provide the XIQ values tor apecitic locations euch as the 
nearest residence, nearest cow and pasture, and nearest achool; 

(b) Provide estimates of individual dosu, population dose.s, and 
health effects received from historical accidents, 1! availabl•i 

( o) Provide the age groups being assessed; and, 

(d) Provide health eftects estimates for postulated accidents. 

1. p. 3-47 , Section 3.9. 1 :  Specify the •appropriate radiation or 
concentration guides. 

Comments not related to radiation 

1 .  p. 2-59 : It is noted that DOE believes that Site 300 is the only 
known natural location tor the wildflower known as Amsinckia 
grandiflora . The DEIS does not cite this flower as being endangered or 
threatened ; however, EPA expects DOE to consult with the I>epart)Dent or 
the Interior to ascertain the flower's status and what •easures need to 
be taken to protect its critical habitat. 
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2. p. 3-7 1 to p. 3-73 : EPA understands the aens1t1v1ty regarding tb• 
diacuss1on of safeguards and security systems. However, heavy reliance 
apc:m electronic detection equipment may leave such systems 'YUlnerable 
1n case or a power failure. The assumption is that LLL has contingency 
plans tor this circumstance but a confirmatory mention or this tact in 
the FEIS would assure that this possibility � not been o.erlooked. 

3.  p. 2.A- 1 4 ,  Geologic History section, 23rd line: The term •clay" is 
incorrect ,  it should be •alluvium" or "siltstones and sandstones. • 
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STATEMENT FOR DEPARTMENT OF ENERGY HEARINGS, APRIL 12, 1979 
RE: THE U.C.-LAWRENCE LIVERMORE SITE 

DRAFT ENVIRONMENTAL IM PACT STATEMENT 

I am deeply concerned by the Draft Environmental Impact Statement for the Livermore 

site, and subm it this statement to share with you some of these concerns. 

This DEIS is deficient in a number of areas, due primarily to the very narrow boundaries 

within which the Statement is framed. Because of this narrow focus, there is no serious 

consideration of a number of problems which could affect the health and safety of Bay Area 

and Northern California residents and have the potential to damage or destroy our local 

environment and perhaps more widespread areas. 

The Statement fails, for instance, to address the problems of radioactive waste disposal 

in a com prehensive manner, only suggesting that site containment is adequate. What, however, 

will ultimately become of this waste? When the bulk of radioactive waste will be with us 

for several hundreds of thousands of years, surely it can be considered to have an environmental 

impact, and certainly the Department of Energy should be concerned with the proper, permanent 

disposal of waste from the Livermore site-should such disposal even prove feasible. In 

this regard, we should note the many problem s with disposal outlined by the Interagency 
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Review Group on Nuclear Waste Management and the critique of their report by a number 

of state agencies. 

The statement is also deficient in dealing with the consequences of a major release of radioactive 

materials and an attendant civilian emergency. The definition of D.O.E. responsibility in 

such a situation is defined in the narrowest of terms, leaving other governmental agencies 

(whether local, state, or Federal) to cope with the monumental impact of a major accident. 

My office learned recently, for example, that in one of the cities in the 8th Congressional 

District, there has been but one meeting of the Disaster ()>uncil for the last two years and 

that no effective plans exist for dealing with this type of nuclear disaster, despite the real 

risk posed by the University of California Laboratories. While we can hold local officials 

responsible for such negligence, certainly D.O.E. bears a prime responsibility in this matter 

to make certain that the public clearly understands the devastation which could ensue in 

the event of a major release of radioactive materials. The DEIS seems the appropriate arena 

to explore these consequences. 

More immediately, however, I am particularly concerned by the recent discoveries of additional 

earthquake faulting in the Livermore Valley. As you may be aware, m y  office has b�en 

an intervenor in the N.R.C. hearings regarding the G.E. Test Reactor Vallecitos facility 

in the Livermore Valley, and we have seen that there are numerous earthquake faults which 

only recently have been mapped or properly identified for the potential intensity of a major 

seismic event. There is, in my estimation, an urgent need to undertake a thorough investigation 

of the faults on and near the Livermore Site. I understand that the Department of Energy 

agrees, and I want to take this opportunity to urge that this be a major independent study 
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of the Tesla and other faults in the area to determine the full extent of the danger they 

pose. If the Tesla fault is longer than currently mapped and does run beneath the laboratory 

facilities at Livermore, the implications are manifold for possible danger to the health and 

safety of Bay Area residents. 

In the interim, there exists considerable danger in the form of large quantities of plutonium 

which are stored and used at the Livermore site. Were there to be a major earthquake that 

caused the release of this plutonium into the atmosphere, the consequences would, indeed, 

be catastrophic. In addition, other evidence presented here today indicates that there may 

already be a grave danger to the surrounding population from an increased risk of cancer. 

I request, therefore, that until such time as the potential danger of these newly discovered 

earthquake faults and other problems can be adequately assessed, all plutonium at the Livermore 

Site be removed to a storage facility or to another site removed from the threat of earthquake 

or other potential damage. 

Member of Congress 

RVD:ak 
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Natural Resources Defense Council 
COMMENTS ON ERDA-154 5-D 

Draft Environmental Impact Statement 
Rocky Flats Plant Site 

Golden , Colorado 

Arthur R. Tamplin 
Thomas B.  Cochran 

Introductory Remarks 

The DOE proposes to modify the Rocky t'la ts facility 

and to continue its operation for the production of nuclear 

weapons .  The draft EI� assumes . that this proposed action ··· · - - .; 

i s  beneficial and asserts that an analysis of the alleged 

i b.:_
nefits of the proposal is ?

-���nd_!-:1:,e �:ope of the environ­

' mental analy si s .  'l'his position i s  clearly erroneou s ,  con-

flicts with established legal precedents, and is indefen­

sible as a matter of policy. 

The mandate of NEPA is clea� in evaluating any \ proposed major federal action, the agency must thoroughly 

1explore the alleged benefits of the proposed action and 

,alte�natives which will equally or better achieve the legiti­

}mate benefits sough t .  Absent preparation of a programmatic 
I 

1no3 Rccyc!cu P;ip<r 
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impact statement on the United States nuclear weapons program, 

DOE is obiigated to expl�re in this EIS the clearly relevant 

issues related to United States national defe�se and the 

role, if any, which Rocky Flats can play in that cefense , 

�leppe v .  Sierra Club, 4 2 7  U . S .  3 9 0  (197 6 ) ;  Natural Resources 

Defense Ce:i..:::cil v .  Nuclear Regulatory Commission, 5 4 7  F . 2d 

6 3 3  (D . C .  Cir. 1 9 7 6 ) , cert granted 4 5  U . S . L . W .  3554 (Feb. ?. 2 1  

1 9 7 7 ) . In addition , the existence of significant a�d author-

i tative criticism of the defense policy which is used as 

the unexplored premise of this �raft EIS must be fully dis-

closed and addressed in the E I S .  Committee for Nuclear 

Responsibility, Inc . v. Seabo��' 4 6 3  F . 2d 7 8 3  (n . c .  Cir.  l 9 71 ) ;  

Save Our Ten Acres v. Kreger, 4 7 2  F . 2d 4 6 3  (5th Cir. 1 9 7 3 ) ; 

Enviror�en�al Defense Fu�d v .  Corps of E�qincers , 3 2 5  F . Si..:pp . 

7 2 8  (E . D .  Ark . 1 9 7 1 ) . Finally, despite the fact that major 

commitmen�s have already been made based upon the assumed 

validity of our present national defense policy, the present 

proposed action cannot be authorized without analysis of the 

programmatic issues inv-olved . Sci�ntists ' Ins�itute for 

Public Information v .  A . F. . C . , 4 8 :  P . 2d 1079 ( D . C .  Cir . 1 9 7 3 ) . 

I n  the past the indiyidual s  preparing the various parts 

of an impact statement have done so ir, an atmosphere of anony-

mity. Thi s ,  we fee l ,  has materially contributed to the poor 

quality of: the stateMents . The U . S .  Code at 1 8  U . S . C .  § 1001 

states : 

Whoever, in any matter wi;:hin the jurisdic­
tion of any department or agency of the United 
States knowingly and willfully falsi fies , con­
ceals or ccvers up by any trick, scheme , or device 
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a material fact, or makes any false , fictitious 
or fraudulent statements or representations , or 
mak2s or uses any false writing or document 
kuowing the same to contain any false , ficti­
tious or fraudulent s tatement or entry, shall 
be fined not more than $ 1 0 , 0 0 0  or imprisoned 
not more than five years , or both. 

We therefore request that th.is st.ate of anonymity be ended and 

that those who prepare the various parts of the FEIS be fully 

identified. 

General Comments 

We find this DEIS is seriously inade9uate in a number 

of respects related to safeguards and health and safety. 

We shall comment on these subsequently . At this point , we 

shall c�rn11ent on. a major deficiency that m"lkes the DEIS 

totally inacequate . It is . a  deficiency that again demonstrates 

the crabbed interpretation of NEPA by ERDA and it must be 

corrected in the FEIS or in a separate Environmental Impact 

Statement . This deficiency relates to the benefits of the 

Rocky Flats Plant and hence to the cost/benefit or risk/benefit 

analysis. 

On page 1-4 of the DEIS it i s  stated, "The principal 

benefit from the Rocky Flats Plant is its contribution to 

national defense . "  On page 1-1 8 ,  it is stated , "A comp lete 

benefit-risk analysis of the national defense program is 

beyond the scope of this S tatement . "  The apparent basis 

for these statements appears on p .  iv : 

The United State s '  current de=ense posture 
dictates the need for nucle?.r weapons .  As a 
result , weapon production i s  a mandate of the 
Administration, Conqres s ,  and the Deoartnent of 
Defense . The production of. nuclear weapons , 
in which the Rocky Flats Plant maintains a 
vital role , will probably continue for as long 
as the world situation suggests that this 
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country must have a strong defense . The present 
and future operation of the Rocky Flats Plant there­
fore cannot be divorced f�om At�erica ' s  defense needs. 

The approach taken and arguments presented in this DE-IS 

ara ·quite similar to those taken by the AE C  in the case of the 

Clinch River Breeder Reactor and the LMFBR Program. The courts 

have asserted that this approach ·was wrong (Scientists ' Insti-

tute for Public Information v .  A . E . C . , supra) . By accepting 

the doctrine that the U . S .  national security dictates the need 

for a�;.--�nd ail .nuclear weapons and that the Rocky Flats Plant 
------ --

must maintoin a vital role in their production , is simply an 

unacceptable crabbed interpretation of NEPA -- an interpreta-

tion that the courts have disa�lowed . 

This crabbed interpretation , among other things : 

o fails to consider the opinion of �pposing 
competent authority; 

--- -- -

e fails to consid�r whether continual production 
of nuclear weapons at Rocky Flats or elsewhere a�vsµ:s.e.J.y affects our national security1 

fails to consider the alternative of operating 
Rocky Flats or elsewhere at a r·educed through-

......___ -- -put ; 

fails to consider alternative . epproaches to 
national security, such as nuclear disarmament; 

,,.--
0 fails to consider the impacts of the �se'of 

nuclear weapons ; 

fails to consider the impact of our nuclear 
weapons program on the development and expansion 
of similar programs world-wide : 

1 fails to consider the impact of unilateral actions \on our part with respect to reducing the nuclear 
,_weapons arsenal e lsewhere; 

• :!� fails to consider the command and control problems 
, associated with nuclear weapons --

-�roblems that 
/• could result in unauthorized detonations and even 
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-trigger a massive nuclear war; 

fails to consider the problems associated with the 
d�plgyment and possible use of tactical nuclear 
weapons ;  

fails to consider the sociological effects asso­
ciated with the "balanc"e of terror" philosophy ; 

fails _to. consider the problems assoc iated with 
- safeguard&, including the invasion of privacy 
and the erosion of civil .liberties .  

These represent some of the issues raised by competent 

authorities .  As representative , we offer Dr . Herbert York 

who was chief scientist for the Department of Defense 

throughout the Bisenhower Administration and into the Kennedy 

Administration. In his book, Race to Oblivion (Simon and 

Schuster , New York,  1 9 7 0 ) , Dr . York states on page 2 1 :  

ln fonuary, 196 l ,  I hn<l the opportunity to discuss these 
matters with John J. l\IcCloy, who was Presi<l�11t-ekct Kcn­
ncJy's personal an<l principal adviser on matters of arms con­
trol and disarmament. I communicated to !\fr. Mc:Cloy rhc 
subst�rnce of what I stated publicly before the Scn;1te Foreign 
Relations Committee in 1963: 

Ever since shortly after World War U, the military 
power of the United States has been steadi ly increas­
ing; over the same period the nation.:tJJ:�curity of the 
United States has been r�pi<l)Y. !tnd _incs.orably cli· 
1i1ini:ihing . . . .  It is my view rhat the problem poi;e<l 
to bolh sides by this tlikmma of steadily increasing 
military power an<l steadily dccrc:isins national �c­
curity h:-is no tcchnicnl solution. If we continue to 
look for solutions in th.: :lrea o( military science :ino 
11.·ch1wl1)�)' only, the result will b.: a ::itcaJy anti in­
l'Xl1r:ible \\'l)rsc11i11g of this silttnti�rn. (_�m optimistic 
that therc is :i Sl)fution to this Jikmma; I :im pes­
�imistic nnly insofar as I bdil..'\'C there is abs1)lutcly 
no s1,lu!i1'11 to be found within the areas o( science 
:rnJ tcch1wl1)gy. 
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On pgge 23 Dr . York indicates that other DOD officials 

share his views and notes comments made by the present-day 

Secretary of DOD: 
- . 

Dy no m\!ans nm l the only Depar�mcnt of Defense officinl 
who hns com.:: to n:ali'l.c the dikmmn of ::in cver-in::reasing 
militnry power :tccompanie<.I by an ever-decreasing nntiunal 
security. Nor :1111 I the only ddense official to realize that the 
dilemma cannot be rcsol\'ecl by the development and deploy­
ment of e\·er more complex :rnd more c

0
ostly machines. Harold 

l3rown said :ifll.'.r serving more than four yc::irs as DDRE and 
nearly four years as Secretary of the Air 'Poree: 

Those who ha\'e served ns civilinn officials in  tb.� De­
partment of Ddensc :it the kn�l of Presidcnti:il  ap-

, poinlment . . .  h:l\'e nxognil'.c<..I the se\'erdy limited 
utility ·or milit:iry pu\\'Cr, nnd the gre:it risks in its 
t1sc, ns well as the s;id necessity of its poss1.:ssion . . .  
[The] higher their pl)sition nnd, hence, their respon­
sibility, th..: more they linvc come 10 the <.:,mclusioh 
that we 111ust seek n:tli01ial security t:irough .othl!r 

, thnn strictly n1:Jitary 111c:tns . . .  :rnd urgently. 

On page 91 Dr . York , drawing upon his long experience at 

DOD, state s :  
Thus, tl1t! rc:il reason that this 

ycnr's dcfl.!no.;i; budget is so and so lll:til)' l>illion dolklrs is sim­
ply that last year's defense budget w:is so an<l so many billion, 
give or lake nboul live pt!rcent. The same thing, of course, 
applies lo bst year's budget and the buoget of the year bcf orc 
that. Thus the defl.-nsc budget is not what it is for any abs1.>lute 
reason or bi.:causc in any absolulc sense the total c0st of every­
thing lhnr is supposedly truly nectkd comes out lo be precisely 
that nmou11t, but rather i t  is the sum tot:il of all the political 
inllucnccs that have been applieu to i t 'o\'\:r a history of mnny 
years, nm.I that ha\'e causcu it to grow' in the wny that it has 
gr�'Wll. 

On page 103 Dr . York points out a serious consequence 

of this budget proces s :  
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From !he point of view of arms control and the arms race, 
these excesses in <loll:lrs and peopk nlso hn<l serious conse­
quences. The extra organizations nnd the extra people re­
sulted in a l:lrgcr constituency favoring wc3pons development. 
This larger constilucncy in turn strengthened those forces in 
the Congress "which hear the forihcst drum before th<! cry of 
a hungry child," an<l consetjllently the whoh! anns race 
spiraled fost(:r than bdorc. 

Concerning parity in the arms race, Dr . York states on 

page 1 6 9 :  
Thus a balance of terror had been created such that neither 

side could conceivably survive a nuclear cxch:rnge no matter 
who struck first, and even fairly large tkviations from strict 

. numerical parity could not scriollsly upset the bal:lnce. 

On page 22 8 Dr. York states the absurdity of our actions 

and processe s :  

The actions and prc::cssc!: described in this book have kd 
to two absurd situations. 

The first of these absurdities has been with us for some time, 
and h:is come to be wiJe1y recognized for what i t  is. It lies 
in the fact that e\·er since Worlt.l War I I  the milit:-iry power 
of the United States has (-.ccn stcodily incrensing, while at the 
same time our national security has been r:-ipidly �ind inexor­
ably dccrc:ising. The s:imc thing is h:ipecning to the Soviet 
Union. 

- -

The second of these absurdities is still in :in early stage and, 
for reasons of secrecy, is not yet so widely rccogni7.cd :is the 

' 
first. lt lies in ti-. .:! foct th:::.t in the Uni�c��tntcs the power to 
decide whether or not docmsday has arrived is in the process 
of passing from statesmen and politicians to lower-level offi­
cers aml t(!chnicians and, cvcntu:illy, to machines. Presumably, 
the snme thing is h:..1ppcnir.g in the Soviet Union. 

On page 233 Dr . York discusses the problems of command 

and control and how our actions obtain reactions : 
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C:rn we rely on the Soviets t o  invent and institutl! the same 
kind of controls? Wh:it will happcn as advances in our wco::p­
ons technology require them to pu: more and more emphasis 
on the readiness and the quick responsiveness of their we;:ip­
ons? Do they ha,·c the necessary level of sophistication to sol\'e 
the contr:lcliction inherent in the; need for a "hak_ triggcr·· (so 
that their systems will respond in lime) and a "s�iIT trigger" 

(so that they won't fire :iccidcntally)? Jiow good are their 
computers a t  recognizing faisc :.ilarms? How good is the com­
mnnJ nnd control system for the Polaris-type subn:arinc ficct 
now bring rapidly, if bcl:1te<..lly, deployed by the So\'icts? ls it 
fail-snfo? 

Finally , on page 239 Dr . York discusses unilateral actions 

by the United State s :  

Just as our unilatcr:ii actions \:_ere i n  large part rc�pon�iblc 
for the current d�ngcrous stale of affoirs, w� mtGt cxp;;c� !:1at 
unilateral moves on our p;:irt will be necessary if we arc ever 
to get tile whole process rcv:rscd. 

l l  may be b�yond our power to control or climino::tc the un-. 
dcrlying causes of the arms race by unilntcral :ictions on our 
pnrl. Our unilntcral actions certninly hare tklt�rminc<.J_its i:atc 
and scak to a very large dcgre\!. Very prob�bly our unilateral 
actions c�m determine whether we more in the dir·�ctioil of 
further escalation or in the direction of arms control ::inti, in 
the long run, n\Jclcar <.Jlsarmnmcnt. 

Com·cntional good sense urges us to keep quiet, to ko.ve 
these matters to the experts and the technicians. My father, 
troubled by my repeated trips East to tdtify against the AD�r. 
asked me, "Why are you fighti'ng City llall?'' liis mctnphor is 
sound; the defense estahlishmcnt is indeed our City Hall, and 
it can be d�pe•1ckd upon to care for its own intcr�sts, whether 
or not these arc the interests of the entire n:ition. If we_ nrc 
to avoid oblivion, i f  we arc to reject the ul:irnate .absurdity,' 
tl1cn all of us, not just the current "in" group of cxp�rts and 
tcchnici:111s, 1�1ust involve ourscln:s in crt•:iting the poli.:ics 
and m:iking the dccic;ionc; necessary to do so. 

The final paragraph of the above quotation corresponds to 

the mandate of NEPA. The preparation of impact statements only 

on selected parts of the nuclear weapons program is not adequate . 
' 

NEPA requires an impact statement on the overall program. 

Unless this is done , the FEIS on the Rocky Flats Plant will 

be totally inadequate and unacceptable . 
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if ic Comments 

The hea4ings in this section will refer to the chapter 

ings in the DEIS. 

Emergencv Plans 

This chapter is quite misleading. It discusses plans , 

)logical assistance groups , medical treatment and other 

; without in any way defining the value of. these groups 

)lans in mitigating the consequences of a major release 

the RFP . 

It i s  essential that the statement discuss : 

� The response time of such groups as IRAP ; 

? The actual function of the groups in terms of 
preventing or reducing exposure or contamination 
and the time scale · involved; 

� The nature of the possible medical treatment and 
its value in reducing effects; 

The number of victims that could be given treat­
ment; 

In short,  it is essential to j ustify the asser­
tion that these plans have a significant value 
in reJucing contamination, reducing exposure and 
mitigating effects. 

Safeguards 

This section is totally inadequate . It does not discuss : 

) The threat size {internal and external) against 
which the system is designed; 

The severe limitations of material accounting 
which makes this an almost useless safeguard tool : 

J The opinions of competent author ities who state 
that exi sting safeguards are inadequate ( 
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The social costs associated with the civil liher­
_ ties implications of safeguards ;  

o The GAO reports critical of ERDA safeguard s .  

A detailed discussion o f  these factors i s  contained i n  

the attached testimony of Thornas · B . Cochran , "Nuclear Weapons 

Prolifaration and Safeguards . "  This is intended as an 

integral part of our comments. 

3 . 1 . 2  Radiological Impacts 

This chapter seriously underestimates both the dose and 

effects from operational and accidental release s .  

1 .  It presents only the annual dose when the important 

dose is the dose commitment over life time of the radionuclides 

in the biosphere . 

2 .  The dose conversion fac·tors used for PU - 2 3 9  in bbne I 

underestimate the bone dose by at least a factor of 1 0 .  

3 .  A non-conservative approach i s  used for deter:nining 

the dose to man via the soil-plant route . 

4 .  Recent evidence indicates that the BBIR Report esti-

mate of the somatic and genetic effects of radiation were too 

low by at least a factor o f  10 . Her.ce the risk estimates used 
'• 

in the DEIS underestimate by a larger fac�or . 

These factors are discussed in det}il in the attached 

"Testimony of Natural Resources Defense Council , Re : Chapter 

IV . "  This is intended to be an integral part of our coI!lment s .  
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W.R. Pennington 
Mail Station E-201, GTN 
Department of Energy 
Washington, D . C .  20545 

Dear Hr. Pennington; 

BERXELEY, CALIFORNIA 94720 
December 15, 1978 

I 8Il writine lr. regard to the recently lssued Draft Environmental 
Impact Statement for the Livermore Site {DOE/EIS-0028-D , Livernore Site, 
Septcruber 1976 . )  Having read this document I now wish to make some 
critical corn�ents, raise some questions ,  and call for public hearings . 

In addition to my work as a physics teacher and researcher on 
this C9.np.lS I hav�, for a number of years, concerned myself with the 
activities of the Lawrence Livemore laboratory: its connection vith 
my university, its use of scientilic people and knowledge and, roost 
of all, its contributions· to the nuclear ams rc.ce which threatens 
the very survivul of hu:nanity. I had rsot anticipated that the process 
of dr!'.fting and approving an EIS for t.his laboratory vould involve 
issue& as broad as these; but I was mistaken. The DEIS cl�arly and 
repeatedly asserts that the main b�nefit coming froc the operation 
of this Laboratory is its contribution to the National Defense through 
itn primary t:Lission of nuclear veapons research and develop:nont. Whllt 
is totally lncY-..:l.ng, hovever1 is e.ny word nbout the costs or adverse 
impacts that are likely to follo'IJ from this acti-.rity. Thus, in a very 
central 1nannc3·, the present DEIS is far out of balance and car.not be 
considered. i."l. co?ipliance \Ii th the requirer:Jcnts of the lav. 

There is a large body of opinion and piblished literature, encomressing 
both technicnl and lay people, which bolds tba t the continued develop.'11ent 
of' nuclear weapons .fa actually increasing the likelihood of nuclear var, 
thus decreasing the security of the nation and threaUnine enormous destruction 
to the hunnn and natural environment. This risk side of the risk-benefit 
ane.lysis has been totally ignored in the DEIS. Here are a few of the 
questions which the DOE should answer in order to provide a reasonable 
beginning for the necessary public review and evaluation of these t.a7.&r�.:;: 
1) What is the probability of nuclear wars, of various sizes, occurring 7 
2) Wl.iat are the likely adverse consequences of such vars, to the populbtion 
generally and to the LLL area in particular ? 
J) How do the above mentioned risks compare with other types of rruclear 
accident risks that have been much debated - from nuclear power plant 
accidents, from earthquakes, from sabottage and terrorism, etc. ? 

I request that, in addition to providing authoritative goverrunent 
assessments of the questions I have raised, the Depirtment of Enere:r hold 
adequate public hearings on this DEIS so that full public inp.it to and 
scrutin.v of cruch evaluations can be provided. 

Si.nccre1-y yours , �_J;!.flt>;-i4 
Charles Scbwa�tz, Professor of Physics 
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(415)61.2-41.27 
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V. H. Pennincton, Deputy Director 

March JO, 1979 

Office of Environmental Cor:iplinnce nnd Ovorviev 
U. S. Dcpnrtr:icnt of Energy 
Meil Station E-201 
Washincton, D.C. 20545 

Dear Mr. Pennington; 

SANTA JlAlUIAl\A • SA:O."TA (.lll-Z. 

This is in confimation cf our telephone conversation this :r.iorning 
recarding the v�blic hcarinh on DOE 1 a  Draft Environ�cntnl L�pact State�ent 
on the Livcr;nore Site (DC.S/EIS-0028-D } .  I vish to be a 111'\lll participant" 
in these procedings, now scheduled for Apr11 ·12, 19?9, in Livermore. 

I shall particii:::a.te as nn individual concerned citizen end also as 
a professional research scientist e.nd teacher : I have for T!lllllY years 
concerned n::nclf •.r.ith the �ctivities of tho Iavrence Livermore Laboratory, 
its connection \.:ith cy university, its use of scientific people and knowl.::dce 
and, most of nll, its contributions to the nuclear ar.ns race which threatens 
tho vcr;r survival of hur..anity. Following is an outline of the presentation 
\lhich I vish to make at this hearine: 

A) Argument as to vhy assess�ent of the risks of nuclear var must be incl�dec 
1.n tho EIS. This vas the central -:10int in my letter of llece�ber 15 1978, 
criticizin" tr.e Draft EIS. The DC1::11Staff Sto.tenent in Response to bo::::::ents 
Jleccived" {duted ?-!arch 19?9) \Jas totally inadequate in responding to this 
issue. 

B) Search for Rnswcrs to the questions posed in my Decer.iber 15 letter: l) What is the probability of n�clcar wars, of various sizes, occurrine 1 2) \lhnt arc the likely advl)rse consequences of such wars, to the 
population generally and to the LLL area in particular ? 

)) Hov do the abovc::ientionod risks compare vith other tJPCs of nuclear 
accident risks that have been ?:J\lch debated - from nuclear power plant 
accidents, frora earthquakes, from sabotage and terrorism, etc. ? 

C) Follov-up inquiries Srom A) and B) and other related l!llltters in ·the DEIS. 

As I told you, I shall attempt to bring 1n some expert vitnesses to 
assist me in presentation of these matters ; and I also requested that DOE 
provide appropriate experts fron vithin the covern:::ent and the Laboratory 
to provide authoritative responses to the questions indicated. I suggested 
epecificnlly n} the Director of LLL, the Associate Director for Nuclear 
Veapons nt LLL, or sor.ie desii;nee of theirs ..,ho b expert in nuclenr plans 
and stratc�y nnd consequences of nuclear \larfare; b) from DOE, the Director 
ot tho Division of Hilitary Application, General Bro.tton, or his dcsignee ; 
and c) froc DoD, an official of the Militnr;r Liaison Comitteo, which links 
the two agencies. I have n Ruhstantial amount of inforcation and o.nalysis 
to pre�cnt and cstir.iatcd that I would need about it hours to make my own 
prcsontt\tion with an equal o.mount of time needed in addition for the 
\111.ncsso�. 

Sincerely yours , C�� %�·'f:l'c-lf"L--­
Charl es Sohwttrtz, I'l.·ofcssor ot Physics ·;z.-
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Should a public university continue to run the 
nuclear weapons laboratories for the U.S. government? 
The Issue has shaken the 
University of California at Berkeley. CHARLES SCllW/\RTZ 

The Berkeley controversy 
over nuclear weapons 

The University of Culifornia is the 
alma mnter of every single nuclear 
weapon in the U.S. milirnry arsenal. 
Since the dawn of the Atomic Age, 
this great university h:is been the 
government's trusted administralor 
of two unique laborntorie-; whose 
missi<.111 has been to develop ever­
improved warheads for all the na­
tion's strategic and tactical nuclear 
weapons . 

Because these weapons labs at 
Los Alamo:. (N.M.) and Livermore 
(Ca.) are far removcu from the cam­
puses of the Univer�ity of Califor­
nia, it is on ly under very special 
circumi.lances llial thb strange �\lli­
ance between the forcrs of learning 
and the forces of ma<;s dr!ilruction 
becom<'s an issue of prom inent con­
cern. In 1969, an1ic1,t �1uden1 riots 
and tear gas, the U.C. facu lty set up 
a special g1011p, the Zinner commit­
tee, to review the :1prrupri:itencss of 
the univN�ity's involvement with 
the weapons labs. Their report gen­
erally aprroved the status quo, sug­
gesting some s light chnnges in ad­
ministrative relations. but was effec­
tively ignored by the powers that 
be.1 

In  1977, w ith the university's 
five-year contract for running the 
weapons lab-. up for renewal, a 
group of peace activists from che 
Berkeley campus ;ind the surround­
ing communit� organized co bring 
public attention lo this i:.i.ue once 
again.2• The U.C. Board of Regents 
quickly approved renewal of the 
contract in spite of the group's call 
for a thorough and public review of 
the university':, involvement; but, 
bowing to the prl'S\Ure. U.C. Presi­
dent David Saxon uid appoint a new 
committee co ">luJy the question 
once again. Whalevcr the preferred 
choices of the Rq_�ents, Prci.ident 
Saxon or his appointed committee. i t  
seems fairly clear thut the questions 
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being raised will not be easily 
pushed aside. The organizeu opposi­
tion to the continuing arms race i" 
well-informed, Je<licated nnd grow­
ing. 

University and weapons lab offi­
ciab. have justificu their common 
enterpri�e in the following way. Al­
though the product is for militury 
use, they say. the work at the labora­
tories is under civilian direction 
through a federal agency (originally 
the Atomic Energy Commi,sion. 
then the Energy Research and De­
vclopmenl Admini-.tration and now 
the Department of Energy). Tht: 
projects undertaken at the lab!>, \l'e 
arc told, are in response ro requ ire­
ments originating in the Penta.i:on 
and approved by rhe President and 
the Congre-;s. Thus, the weapon ... 
progrnm i� part of our national poli­
cy, a!'. Jcterm ined by democratic 
governmental process, and the uni� 
versit}' is fulfilling a valuable public 
serv ice. 

If this descript ion of the lubs' 
function is accepted , there <\till re­
main serious questions of basic 
moral re�ponsibility as 1vcll a� ques­
tions of academic appropriatcnc" 
with rcgnr<l to the uniwrsity's role in 
developing weapons of mas" de­
struction. However, the case that I 
will make here is that this de�erip­
tion is more myth than reality: that 
there is pract ical ly nu conrrul over 
the labs other t�an the military: that 
there is very little effective rcvi<'W 
of the weapon� programs by the 
democratically responsible people in 
either the executive or lcgi�lati vc 
brnnche:. of OUI' governme11t; ant.I 
th<•l the university , by playing the 
<;i lent partner in this arrangement. 
has commillcd n grave di�scrvicc to 
the people of thi)) nation. 

Whih! this indictment will he pre­
sented in an acackmie fashion (using 

quotations from official source<, anJ 
C'ilablishment figures), the conlC'Xt 
of this critici'>m is. of cour..,.:, �umc­
thing much lt1rger than an academk 
study . The nuclear arm� race i.<; a 
world-threatening re:i l i t y .  It h::i-; 
renchcd the point where ii goud 
many )Ober ob'>erver� urc alarmed al 
the grow ing instabilitie .... created by 
the new gencrationc; of nuclear 
weapons systems, which point to· 
ward a potential for <lisa:-trous nu­
clear war. The weapon.., laboralliric., 
also arc not academic in'' illltions; 
they epitomize "scicncl' \\ itlt a rur­
rose." Our ta-.i.. is to examine rlwm 
to understand whose purpo.,e tlh!)' 
•crve. 

Let's go b.1ek to 19.J5, w hen ni.in} 
of the se1eo1io;1s who h:1d bt>l'l1 in­
volved in developing the u111mic 
hom'1 joined with libl't-:il politic-al 
forc:cs to fight, in the Congrl'�'· 
against a bill that would have put 
future control of ::ill atnmit: c.:nergy 
directly in the hnntls of lhl' rnili1:1ry. 
In what wa� hailetl ns a urea! liberal 
victory , they finaliy obtained pas· 
sage of the Atomic Energy /\ct Of 
1946, which put all rontrol l>f atom ic 
research an<l materials under t1 111:'.\\' 

civilian agency-th(' At1Hlli\.· r.nc:rgy 
Commission. /\s far as the '' l!apon' 
program was conccrncJ. h·>'·' 1'v(·r. 
chi" was no victory at all. :-in..:c 1h1.. 
law specified that Hll milita;y a-.pect� 
of :\lomic energy woulu be unu.:r !ht: 
direction of a military offi.:er in· 
stdllcd within the /\EC frilln\.".ll�ik. 
As one Pentagon official noied .1r th<! 
time. the new legil>lation "�u.iraniccs 
greater military particip:;tion" tli:in 
docs the original bill.a 

A!> the AEC ch:rnge<l into l:IWA 
whit:h became p11rt of DOE. thi'> 
arrangement remained intact. A gen­
eral. wich his militnry staff. '>l'lcct�d 
by the Pentagon. directs the mi litary 
application., of atomic energy from 



an office in a nominally civilian 
agency. When budget time comes, it 
is this military officer who pre:;cnts 
to the Congressional committees 
that portion of the agency's budget 
under his command; the civilian 
DOE officials merely sit on the l>idc­
lines. Even though not all of the 
work at Livermore and Los Alamos 
is on weapons, when controversy 
arises relating to the laboratories it is  
the military 0fficer who ma�cs 1he 
decisions. 

Recently a consortium of univer­
sities in New Mexico, Colorado, 
Utah, Wyoming and Nebraska pro­
posed lo F.RDA that they might 
replace the University of California 
as contractN for running t!te Los 
Alamos Scientific Laboratory. Since 
the Los Al.1mos lab was as-.ur.iing 
the role of a regional research ct!ntcr 
for energy problems, it was fell th<it 
people from the aff ec1ed area -.hould 
be involved in the management of 
the lab. Thie; proposal was summari­
ly rejected by General Alf red Star­
bird, ERDA 's administralor for n·l­
rional security, who let it be �nown 
that he would rather see the labs 
abandon all non-weapons research 
than have them operated by Jny0ne 
other than the University of Cali­
fornia.4 On other occasionc;, G<'neral 
Starbird hac; made ii clear that we�ip­
ons work niuc,t remain 1he m;1jur 
!ask of these laboratories, counter­
acling a recent trend 1oward Jiversi­
fication of the research programs at 
these major national research facili­
ties. 

The mili tary aura al the laborato­
ries man if es ts itself not only in the 
pervasive sccurily rulec; and in the 
strictly hierarchical management bur 
extends to some of the most pre­
cious aspects of academic life. lab 

. staff members who also teach part 
time in the Department of Applied 

Science at Livermore must submit 
their requP.sts for !>abbalical leave to 
General Slarbird for approval or re­
jection.* 

Now let's examine the claim thal 
weapons programs at the labs re­
spond to requirements sel out by the 
Defense f)epartmcnt and approved 
by the President and the Congress. 

We hnvc a body of evidence that 
shows the lab officials playing a very 
::ictive political role, not just a pas-
sive technical role, in shaping the 
weapons policies in Washington. 
Edward Te!kr and hi� associates at 
Livermore lobbied strongly against 
t!w Nuclear Test Dan Treaty of 
I %3; and just recently, Livermore 
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Ji1 ector Roger natzel was again in · 

W::i-.hington to testify against the 1· 
Ct,mpreh!!n�ivc Test Ban Treaty 
now being worked out between the 

,-.-. .... .,; 

UniteJ St:1lCS an<l the Soviet Union. I Jn 1976 tlir Livermore management , 
team, apparcctly not satisfied with 1i ... ..... J the cf feclivc:ncss of their inside con- 1 
nections in Washington, decided to LS' es takc their ca-;c directly to the people, 
c:illing a prcc;s conft:rence lo boost 
their re.commendations for an ex­
panded weapons development bud­
get. This st>lf-serving maneuver was 
criticized by the local press; and 
Congres.,n1an Pete Stark, who repre­
sents the Livermore districl in  
Washinrton, Jenounccd the Liver­
more officials as "grubbing for mon­
ey" in the halls of Congress.5 

With the Comprehensive Test Ban 
Treaty near at hand, lab managers 
are busily boosting other lechnolo­
gies which will Ice them continue 
weapons tests and development 
work on a laboratory scale. Chief 
nmong these is laser fusion, which 

•General S1arbird has now resigned. Duranc 
Sewell. a Livermore orriciul who h:is been <1t 
the lab since its fo:mding, has been named to 
�uccce<.! him_ 

the Li¥ermore lab glowingly publi­
cizes as a long-term solution to the 
country's energy problem. However, 
as one Pentagon official admitted. 
"that's something that came along 
only after energy research got 
popular . . .  really, this is a military 
program and it always has been. "6 

One of the most revealing stories 
came our of the recent publicity over 
the neutron bomb. Last summer the 
U .C. Nuclear Weapons Lab Conver­
sion Project released evidt:nce that 
showed the U .C. labs had not only 
designed this new weapon but pro­
moted it. l a  1973 Congressional tes­
timony Harold Agnew, director of 
Los Alamos, spoke about this new 
weapon idea which we now know as 
the neutron bomb. Asked why this 
weapon had not been more fully 
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Charles Schwartz is professor of physics at the University of California, Berkeley. 

exploited for battlefield use, Agnew 
responded, 

I really don't know why people 
have not thought more on the use 
of these (deleted I weapons. 

It may be that people like to see 
tanks rolled over rather than just 
killing the occupants . . . .  

I know we at Los Alamos have a 
small. but very elite group that 
meets with out'\ide people in the 
drf ense community und in the vari­
ous think tanks. They are working 
very aggresc;iycly, trying to influ­
ence the DOD lo consider using 
these [deleted) weapons which 
could be very decisive on a baltle­
field, yet would limit collateral 
damage that is usually ;issociated 
with nuclear wcapons.7 

I was unable to find out, from the 
university, anything more about this 
"eli le group'' at Los Aramos that 
lobbied "very a.ggressively'' for the 
neutron bomb. Probably most of  
their work i�  classified. However, I 
was able to rind a paper that appears 
to be one of their more public handi­
works, publbhed i n  the foreign poli­
cy journal 01/>is in the summer of 
1973. Entitled "A Credible Nuclear­
Emphasis Defense for NATO," this 
article lays out thl.! political and mili­
tary rationale for a change in NATO 
strategy. While not mentioning the 
then classified words "neutron 
bomb," the article is  clearly cal king 
about the "discriminate use" of tac­
tical nuclear weapons with reduced 
"collateral damage.'' The article was 
authored by three staff members of 
the Los Alamos Laboratory. What 
especially caught my eye was the 
information about former positions 
held by these Los Alamos weapons 
experts: one had served as Director 
of Nuclear Planning for NATO and a 
second was a retired U.S. Army 
colonel former ty in command of the 
Army Nuclear Agency. 

The interchange of officials be­
tween the l<1boratories and other 
parts of "the defense community" is 
common. Three of Livermore's ear­
liest laboratory directors went on to 

2:! 

be chief of the Pentagon's research 
and development work.s The follow­
ing story of a fourth director shows 
how lab management and govern­
ment policymaking are intertwined. 

MichaeJ May was director of the 
Livermore Jab from 1965 to 1971. In  
1970 he published an article, also in  
Orbis, analyzing the deterrence the­
ory of our strategic nuclear weapons 
force, and advocating a change to a 
counterforce strategy-one de­
signed to fight and win a nuclear 
war. Many of the detailed arguments 
given by May in this early article 
turned up ag;iin in 1974, when Secre­
tary of Defense James Schlesinger 
announced the �hift in U.S. strategic 
policy toward a counterforce doc­
trine. Within the past few years May 
has had the opportunity to carry his 
ideas into practice, serving as senior 
personal advisor to the Secretary of 
Defense for SALT and thtn as a 
member of the U.S. delegation at 
SALT. He is now once again at Liver­
more as associate-director-at-large. 

May is not the only weaponeer 
involved in the SALT talks; a number 
of people from the labs are involved 
as technical experts advising the ne­
gotiators. But the problem is that 
people who have both political and 
bureaucrntic interests in pushing 
weapons are not the ones who 
should be influential in negotiations 
that are intended to put them even­
tually out of businei.s. The former 
chairman of the General Advisory 
Committee to the U.S. Arms Control 
and Disarmament Agency-the 
group that helps to shape the Presi­
dent's approach to SALT-is none 
other than the director of the Los 
Alamos lab, Harold Agnew. 

Now we turn to rhe claim that. the 
weapons programs of the laborato- · 
ries, regardless of how they may be 
initiated, must be approved by the 
Congress and the President. Of 
course there is a formal budget ap­
proval process. The question is. how 
thorough is the review and evalua­
tion by people outside of the weap­
ons complex? 

When the neutron bomb story hit 
the headlines, we were told that nei­
ther the President and his staff nor 
most members of Congress were 
even aware of the existence of thi-; 
item in the budget. But that .is just 
one weapon. What about the many 
others? 

An article published in Science in  
June 1977 tells about a proccdun:: 
established two. years ago in  which 
various parts of the Executive 
branch-oon, ERDA, ACDA and the 
National Security Council-were 
supposed to review every nC\\ 
weapons proposal and draw up a 
detailed ''arrns control impact state­
ment'' providing critical information 
about the impact the proposed 
weapon might have on the stability 
of the arms race. 9 The actual report-. 
turned out to be so superficial that 
angry legislators called them "tolally 
useless." a "farce," and a ''mock­
ery." 

The following remarks, made hy 
Senator Stuart Symington at 1he 
opening of some subcommittee 
hearings in 1973, convincingly tear 
down the mytt. that the Congres� ha� 
been able to exerci�e effective re­
view of nuclear weapons program ... 
Senator Symington was, by the w;1y. 

not a softy on military matter-,; he 
served a� Secretary of the Air t·urce 
under President Truman. 

This is the beginning of what we 
hope will be an informative and 
constructive series of hearing� on 
the military applications of nucle;ir 
technology. Some have heard me 
state previously, not until I bccaml." 
a member of the Joint Committee 
and traveled to Europe with Scn;1-
tor Pastore in the �pring of 197 1 .  
did I rcali7.C the true military 
strength of the United States an<l 
became acquainted with the vast 
lethal power of our nuclc..ar 
arsenal . . . .  I actual!y learned 
more aboul the true strength of the 
U.S. forces in Europe in those six 
days than r had in some 1 8  years 
on the Armed Services 
Committee . . . .  One cannot help 



but consider the implications inci­
dent to our def cnse and foreign 
policies if these facts were known 
by the appropriate committees of 
the Congress, as well as in more 
general fashion by the American 
people.10 

Another quotation deals specifi­
cally with the role of the nuclear 
weapons laboratories. It was found 
in the 1974 report of the Scientific 
Advisory Committee set up by U ($,. 
President Charles Hitch to review 
the work of the labs. Jn discussing 
the Primary Laboratory Mission, 
this report states: "The esrablish\?d 
policy of the U.S. government is 
unequivocal concerning the necessi­
ty for continued nuclear weapons 
research and development." And i t  
cites, a s  a n  official statement o f  this 
government policy, the following 
sentence from a Congressional re­
port; 

The committee fully recognizes and 
supports the invaluable role of 
AEC's weapons laboratories. test­
ing installations and production fa­
cilities in the development of a 
credible nuclear deterrent for the 
United Statcs.11 

I thought I should check into this 
reference and see what was the con­
text from which this sentence of 
Congressional approval was 
gleaned. Was it indeed an ''unequiv­
ocal" policy statement based on a 
thorough evaluation of the weapons 
complex; or was i t  something else? 
What I found was this: a recommen­
dation from the Appropriations 
Committee that the Weapons Test­
ing Program budget be slightly re­
duced and one project-for Artillery 
Fired Atomic Projectiles-be can­
celled. The laudatory sentence cited 
above was tacked on as nothing 
more than a consolation prize, a pat 
on the head; indeed it seems almost 
like an apology from the Congress 
for not giving the weaponeers 100 
pe1cent of what they wanted. 

Putting these several pieces to­
gether, the overall picture of the 

The university provides an aura of academic legitimacy 
to the business of weapons development. 

U .C. nuclear weapons laboratories 
that emerges i s  as follows: 

• ,Whatever outside control there 
is over the labs is by military, not 
civilian officials; 

• There is a substantial ·inter­
change of upper level personnel be­
tween the laboratories and the mili­
tary establishment; 

• Laboratory managers take an 
aggressive political role in promoting 
not only particular weapons systems 
but also basic changes in military 
strategy and national policy con­
nected thereto; they even play a 
direct and commanding role in inter­
national negotiations on arms con­
trol; 

• The degree of oversight exer­
cised by our national leaders over 
the weapons program seems to be, at 
best, superficial; and 

• The amount of information pro­
vided the general public i s  kept to an 
absolute minimum. It thus seems 
correct to conclude that our nation's 
nuclear policy has become the pri­
vate property of the weapons tech­
nocrats. We all know of President 
Eisenhower's warning, in his fare­
well address, about the power of the 
m i l i tary-industrial complex. Less 
well known is a second warning 
which Eisenhower made in that 
same speech: 

Y ct in holding scientific research 
and discovery in respect, as we 
should, we must also be alert to the 
equal and opposite danger that 
public policy could itself become 
the captive of a scientific­
technological elite. 

That prophetic vision of yesteryear 
has become the entrenched reality of 
today. The weapons labs roll on as 
quite autonomous institutions, free 
of the impediments of democratic 
government. We, the people, not 
only pay for this enterprise with our 
taxes but we also suffer the growing 
threats to our very survival posed by 
the uncontrolled momentum of the 
nuclear arms race. 

Under the patronage of the U.C. 
Board of Regents. with the coopera-

tion of the U .C. president's office, 
and with the consent of the faculty 1 
the University of California has 
been the nominal administrator of 
the two nuclear weapons labs under 
contract from AEC/ERDA/DOE. The 
major features of this relationship 
have been described by various peo­
ple. Edward Hammel, an assistant 
director at Los Alamos, has made 
the following pointed remarks:12 

With respect to U � "manage­
ment" of L,ASL operations, U .C. 
plays the role of a ''benevolent ab­
sentee landlord." The "business" 
of LASL is for the most part with 
Washington. U.C. understands that 
and interferes in program not at all. 

The major benefits to the labs 
from the university connection are, 
according to Hammel. "prestige," in 
that the U .C. name helps "in the 
recruitment and retention of scien­
tific personnel"; and .. indepen­
dence," in that the laboratory staff 
"enjoys a much greater degree of 
freedom in its interactions with gov­
ernment officials than would be the 
case" were they under some govern­
ment or industrial management. 

That this "freedom" which the 
University of California grants to 
the lab managers may not be such a 
good thing was one of the sharpest 
criticisms made in. the faculty's Zin­
ner Committee report: "We are par­
ticularly disturbed by the nominal 
leadership which the University pro­
vides. The laboratories enjoy a de­
lightful autonomy within the protec­
tive shelter of the University, so 
delightful as to border on the licen­
tious." That committee recommend­
ed, and the faculty approved by 
overwhelming vote, a continuation 
of the university's relationship with 
the labs only with modifications de­
signed to have the University exer­
cise some responsible guidance over 
the operation of the laboratories. 

That noble intention has been a 
total failure. In the opinion of some 
people, including a number of scien­
tists working at Livermore, the last 
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The laboratories are something like Frankenstein's 
monster; it is no good trying to wash our hands and 
walk away. 

five years has seen an increase in the 
isolation of the laboratories from 
meaningful contact with the univer­
sity communi1y. and an increase in 
the autocratic character ancf behav­
ior of the labs' top management. For 
example, one of the major recom­
mendations of the Zinner Commi1tee 
was that the laboralorics prepare 
annual plans for their unclassified 
activities and have these plans re­
viewed by campus :wthoritics. When 
asked by the U.C. president's office, 
in 1976, what steps he had taken to 
implement t h i s  recommenda1ion. 
LASL director Harold Agnew replied: 

These plans are reviewed and ap­
proved by the appropriate ERDA 
Headquarters Program Managers, 
and form the basi� for funding of 
the Laboratory. While we will be 
happy to provide you with copies 
of 1hese plans, it is not likely thn1 it 
will be acceptable to ERDA to make 
any changes of substance.1:i 

Thus the university provides an aura 
of academic legitimacy to the busi­
ness of weapons development and 
provides the laboratory management 
with a two-sided carte blanchc: they 
are free of any supervision from 
within the university and yet the 
university name gives them indepen­
dence from any other source of con­
trol. 

What the university has given to 
the weaponeers is more than free­
dom, it is license: license to promote 
their own bureaucratic and political 
interests with an absolute minimum 
of accountability to the democracy 
that they claim their work is intend­
ed to protect. r conclu<le that the 
University of California has thus 
done a very grave disservice to the 
people of this nation, and of the 
world, by its involvement in the nu­
clear weapons business. 

The greater sins are probably not 
what the university has done in this 
connection, but what it has not<.lone. 
I L  has not taken a responsible part in 
the management of the labs. It has 
not worked to dec-reasc l'ecrecy and 
disseminate knowlcdg1: about the 
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weapons program. I t  has not fos­
tered research that might bc critical 
of the military establi�hment nor has 
it encouraged education about the 
vital issues of the arms race. And 
when some concerned individ­
uals-faculty. student!>, people from 
the community-take the initiative 
and try to generate public education 
and serious study and debate about 
these issues. the Univcr�ity of Cali­
fornia goes to pninful lengths trying 
to maintain th� curtains of da1 \.. ness. 
Last November U . C .  President 
Saxon ordered the arrest of six per­
sons who had been quietly sitting in 
his outer office for 30 hour asking 
him to provide some offidal who 
would meet with them in a public 
debate about the nuclear weapons 
lubs.14 

With continued public attention 
being given to the weapons labs. it is 
likely that much of the university's 
hierarchy Is finding the subject a bit 
too embarrassing and would like to 
pull out of the weapons business. 
But for the university to pack up and 
get out. in the name of academic 
purity, would indeed be irresponsi­
ble at this point. A great deal of harm 
has already been Jone. The labora­
tories are, in more than one !>ense. 
something like Frankenstein's mon­
ster; i t  is no good trying Lo wash our 
hands and walk away. 

Of course the university cannot 
solve this problem by itself. The 
military interests arc deeply en­
trenched and a major political fight 
in Washington will be needed to 
bring about any substantial change. 
There is a significant role that the 
university could play i n  thi� struggle, 
using its educational resources and 
its prestige. But we know bcttcr.than 
to rely on the university officials for 
leadership: they have disappointed 
us too many times before. 

We need to mount a political cam­
paign on our own. We need to arouse 
our fellow citizens to the dangers of 
the arms race and its promoters. We 
need to build a con�tituency of peo­
ple who understand that democracy 

dies when decisions are handed over 
to technical experts, or hidden be­
hind a veil of secrecy, or sold upon 
hysterical exaggcrn1ions of some cx-
1crnal thrc<1t. We need to work to 
bring the weaponecr., under strict 
democratic control here at home be­
fore we can expect to make any 
serious progress i n  reducing lhc 
threat of nuclear arms b y  agree­
mt•nts between nations. 
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Helpi11g the Pentagon Aim Right 
A report on the Scientific Target Planning Staff 

CHARLES SCllW ARTZ 

While the overall questions about nuclear war 
-the size, capability, threat and doctrine of the 
U.S. and the USSR nuclear arscnals--hav� been sub­
jects of C'ontinual public discuSEion, the details of 
military plans associated with the possible use of 
these weapons have been, understandably, closely 
guarded secrets. Within recent months, however, the 
U.S. Secretary of Defense, James Schlesinger, has 
broached a public discussion of significant shifts in 

Charles Schwartz is prof eswr nf physics at the 
Univer.'1ily nf California, Berkeley. 

policy: more U.S. n1.1clear missiles would he targeted 
ori Soviet military and industrial° targets rather than 
on cities, and efforts would be made to increase the 
accuracy and explosive power of the warheads. 

Debaters aroused over this issue may, for conve­
nience, be classified as doves or hawks, with the fol­
lowing definitions: the primary objective of doves is 
to assure that war will not occur; the primary 
objective of hawks is to assure that if war should 
occur, the United States will win ii. 

Jn discussion� of nuclear warfare policy doves and 
hawks are associa�d with countervaluc and coun­
terforce strategieg, respectively. Doves argue that 
countervalue stralegy (targeting our missiles 
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Against cities as a threat of retaliation) is t.hat which 
deters the o,lher side from starting a nuclear war. 
Hawks argue that counterforce strategy (targeting 
our missiles against military and industrial installa­
tions) is needed to minimize our own losses in the 
event that nuclear war should break out. Doves op­
pose a counterforce strategy on the grounds that 
aiming our missiles at military sites, particularly 
with increased accuracy and payload, makes it look 
like we arc striving for a first-strike capability, and 
that this can seriously destabilize the present bal­
ance of deterrence. Hawks oppose a countcrvalue 
strategy on the grounds that the doctrine of retalia­
tion against civilian populations is immoral and may 
not be a convincing de.tei·rent against small scale nu­
clear attacks. 

'l'hcse two points o{ view have been in contention 
for as long as there ha,·e been nuclear missiles. The 
hawks have been dominant inside the Pentagon and 
insicl(' the circles of private industry which are close­
ly allic:tl with weapons development and manufac­
ture; the cloves have been dominant in the academic 
community. The Arms Control and Disarmament 
AgcnC'y has been perhaps the most reRponsive arm 
of the federal exerntive as far as the cloves aro con­
cernr.rl, but ACllA's power is hardly a match for that 
of the Depnrtment o{ Defcn8C. Members of Con­
grc�<>s m1'y be found aplenty on both sides of this 
debate. 

One mi,ght ask the quesLion. Why has Dclense 
Sec1·et:uy SC'hle&inger now launched this campaign 
for n :,,witch toward the more hawkish nuclear mi!\­
silc poli\'y? It. seems, however, that part of the i;hift 
in poh·y-the targeting on military sites in the 
USSR-hns already t-akcn place; the other part­
increa:-;c>d accuracy and payload-is still being de­
bated in Congress. This nrtide will attempt w pro­
vide some answer to the question stated above, going 
beyond the theory of the bargaining chip approach 
to SALT. 
Tarye:l Plarming 

A new slice of information relating to nuc1car tar­
get in!{ policy has reC'en tly rome into the public do· 
main. Ai the end of 1972 Congress passed the 
Federal Advisory Committees Act (PL 92-463) 
whi<'h requires annual publication of information 
about all the many advisory committees that are ap­
pended to the fcrleral cx<!cutive branch. The "First 
Annual Report of the President to the Congress" on 
"Ji'edcral Advisory Committccs"-a four volume, 
5,703 page compilation-was issued eady in 1973 by 
the Committee on Government Operations of the 
U.S. Senate. On pages 1,315 to 1,:us of this docu­
ment, we found the report of the Scientific Target 
Planning Staff (JSTI'S SAG) for calendar year 1972. 

We learned there that this 1advisory committee was 
originally established on May 1 ,  1968 by the Joint 
Chiefs of Staff (JCS), with the approval of the As­
sistant Secretary of Defense for Administration, and 
has the following stated function: "To provide time­
ly technical and scient.ific advice of qualitied i;cien­
tist.s to the Director of Strategic Target Plaiming 
during the development of the Single Integrated 
Operational Plan." The C'Ommittee met twice during 
1972 (for three days i n  March and three days in Sep­
tember) and minutes of these meetings were sub­
mitted to JCS as "Top Secret Restricted Data." The 
committee membership is also listed. 

That is not a great deal of information but it is 
certainly enough to arouse one's curiosity. The 
name "Single Integrated Operational Plan" (s10P) 
was previously unknown to this author; but it np­
p�red shortly in two other public reports. In an ar­
ticle, "The President and the Plumbers: A Look at 
2 Security QuesLions," in the New York Timer. on 
Dec. 9, 1973, Seymour M. Hersh wrote, 

. . .  the While House featecl that Dr. Ellsberg . . . 
was capable of turning over detail!> of the most closely 
held nuclear targeting secrets oC the United State!<. 
which Wt're contaim."Cl in a highly dassi(iccl docun1cnt 
known as th<.' Single Integrated Opt:ralions Plans, or 
SIOP . . . .  

The SJOP was a joint services nuclPar targcti11s:: 
document that had ht-en drafted--undt>r the aegis of 
the Air Forcf''s StratC'gic Air Command-in thr late 
1950s. The pbm rombined all the nudl'nr fars;:eling 
options of the individual military scrvic•t•l4 into a com· 
puterized program with centrafo:ed control. 

Jn essence. qualified sourres said, the STOP project 
l-Ontroh1 the timing and att11ck patterns of American 
nuclear bombs that would bt> r<'lea.«cd from Army, Navy 
and Air Force strat11gic Airrraft. missiles nnd �uh· 
marines. It also includes �pccific targeting informa­
tion for every i;igniCicant milit11ry ol,jrctiw insidc the 
Sovi<'I Union anci China, inrluding the nurubf!r anrl 
power of nur.Jear warhrnd" progmmmf'd for rach ob· 
jrdive. 

In the early days of the Kenn<'cly AdministrAtion, 
the SIOP was ctr:istically revised and providf'd with A 
limit .. d srriN• of nuclear opliflns, thP sourcrs T'l'l'81h"<I. 

giving the Prr11iclcnt at lr:ist the flPxihility to ath1rk 
either thP Sovirt Union or Uhina, ::ind not nr.cci;.sarily 
both, ns an earliPr �101' r:lllcd fot. 

Dr. Ellshctg, t11c 1<vurt'I' said, was Arfiv1• ju working 
on the revised nuclear tllrJ?<'fing plans unckr then Sec· 
rcUlrv of D.,ft>nse Robt•rt S. MrNnm1m1. Well·in­
form;.a_ sour<'f'l' sAiil that. nlthouJ?h thr plan had bc<'n 
upd11trd 11nd altered. Dr. Ell!tbrr1; "s  informnt.ion ronld 
have been extrr.mely l'Pll1JJ1c')mi�i11g tc.> naf i1J11al i;,·l:urily. 

'l'he other report mentioning s10r is entitled 
"U.S. Security Issues in Europ�: Burden �lnrin).! 
and Offset, MBFR [mutual and balanced force reduc­
tion] and Nuclear Weapons," a gtaff reporL }>re­
pared for thP Subcommittl'C on U.S. S<.'curity 

A new slice of information relating to nuclear targeting policy has re<.ently cor.iu 
into the public domain as a result of the 1972 Act which rc-quirrs annual puLlitation 
of informaticm about oll advisory committees. 
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No member of the Scientific Advisory Group comes from a university or is someone 
who is identified with the arms control community. Every member is associated with in­
stitutions known for their 'pro-armaments' views. 

f 

Agreements and Commitments Abroad of the Com­
mittee on Foreign Relations, U.S. Senate, dated De­
cember 2, 1973. This study deals mainly with the 
role of tactical nuclear weapons which the U.S. has 
deployed in Europe; and it discusses bow those local 
issues are tied to larger plans for strategic nuclear 
war between the United States and the Soviet 
Union. That part of the report relating to SIOP 
(p. 21)  reads as follows: 

The scc·ond major category or nuclear warCare for 
which the CSP (General Strike Plan) provides is gen­
eral nudear response whiC'h contemplates massive nu­
clear strikes again11t targcJ..'I [delctE.'<.l) in order to [de­
leted] . Th<.> general nuclear rcspom;e would not be 
undertaken by theatre nuclear strike forces aloni> but 
only in conjunction with the execufion o( fhP Sinr,le 
Integrated Oprrations Plan (SIOP), the U.S. Joint 
Chiefs of Staff plan for the widespread synchroniz.cd 
use of U.S. nuclc:.ir weapons in an all-out wtor. Ac­
cor<lin�ly, ft$ponsibilily for carrying oul N A  1'0'11 
gcner,ll nuclear response falb on U.S. stratc,gic forces 
based outside Europe. 

Tarb"et.<s to be struck in th�· general nuclear rcs1>onse 
arc part of wli:tt i� known as tl1c "Scheduled Program" 
&nd includ1! the Priorily Strike Program (PSP) :ind 
the Tnctiral Stril:c Pro::r3ln (TSP). The PSP is com­
prised o( those strikes of highest priority to SACEUR 
[Supre1ne Allic'CI (.;ommand Euroµe]. Thcy inclucle 
(del<:'led). Another group of targets covered by l.hc 
PSP ATC those induJed in the Allied Comn14mdcr 
Europe's Critical Installation List. There are approxi­
mately [deletecl) targets on the list of which thealr;> 
nuclear fort'es would strikP about [deleted) w 1der the 
PSP [ddetrd] . The TSP is a list of about [delPted) 
nuclear strikes against [deleted). These Arc lclE-lcted]. 
All PSP and TSP strikei; have been cootdinated, or 
"cleconflictrd," with thP U.S. SJOP target list main­
tainpd by the Joint Strategic 'I'argeting Center at 
Omaha. 

We were told by Defense Department officials that 
a general nuclf!nr response might he requirnd under 
two contingencic!'. ThP. first would be [deleted] . The 
sc.-cond would be [deleted]. 

One can only imagine what the dc>leted port.ioni; 
tell about targeting plans. However, it is already ap­
parent from the two descriptinns given above that 
srop is conf:idcrably more than just the rc t..aliatory 
plan for a pur\?!y count.crvalue deterrent strategy: 
the r<'ferences to military objectives and priority 
lists of tar�ets clearly relate to a counterforce strat­
egy. 

Scientific Advi:;org Group 
The new information which we have to present 

concerns the SciP.ntific A<ki�ry Group which has 
been working on s10P. The report on JSTPS SAC, 
which we cited earlier, gives the names and ad­
dresses of the 13 members of this c;dvisory commit­
tee. We have 3atherecl whnt.evcr information WP 

could find from open sources in an attempt t-0 form 

a picture of the political-philosophical complexion or 
this group. The results are presented below. 

In summary, committee membership divides into 
three nearly equal categories: members are from (1) 
inside the government, (2) private industry, or (3) 
defense-contracted think tanks and weapons labora­
tories. The government people are all employed di­
rectly by the Department o{ Defense; two are in the 
military and three in civilian positions. The four 
industry representatives are all from very large 
firms in aerospace and electronics that are doing 
major amounts of business with the Department of 
Defense; two of them have previously held adminis­
trative post.s in the government. The last four mem­
bers are from organizations which, while they are 
not major partners in the military-industrial axis, 
have long been intimately tied to the Pentagon. 

No member of this committee comes from a uni­
versit.y or is someone who is identified with the anns 
conirol community. Every member is assodated 
with institutions known for their "pro-armaments" 
\'icws. We conclude that this advisory committee 
worldng on SIOP is overwhelmingly, if not totally, 
populated by hawks and super-hawks. 

The purpose of advisory committees, according to 
the Federal Advisory Committees Act, is to furnish 
"expert advice, ideas, and diverse opinions" to gov­
ernment agencies. The committees are to make use 
of advisors from outside the government and, ac­
cording to the Act, membership should be "fairly 
balanced in terms of the points of view represented 
and the functions to be performed.'' The executive 
order written to implement this Act says, further, 
"the membership of a committee whose sole func­
tion is to consider scientific questions may be limit­
ed to scientists. However, an effort shoul<l be made 
to include scientists representing different points of 
view and different type$ of employment (univ.r.rsity, 
industry, etc. )." Thus, one could claim that this 
particular committee was illegally constituted. 

The principal aim of this paper is to try to under­
stand the new shift toward the counterforce nuclear 
strategy. H our attempt to sort out the mechanisms 
and the motives for this impol'tant change in nuclear 
policy rests in part on speculation, that !s because 
the government and, in particular, the Department 
of Defense so habitually conceals the truth from the 
citizenry.$ 

It is clear that SIOP is the pivotal blueprint for 
total nuclear war, certainly the most awesome docu-

•A request for information about the Scientific Advisory 
Group was sent to the agency representative in charge of 
this �'Ommillcc, whos..: name and addrelSS were given in the 
published report cited above. No response was receh•ed. 
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1972 Members of the Scientific Advisory Group to the Joint Strategic Target Planning Sta{{ 

J,t. Oen. Glenri A. Kent, USAF. Director, Weapons Sys­
tems Evaluation Group, Arlington, Va. (formerly Assistant 
Chief of Staff, Plans and Analysis, Afr Staff) . 

Vice Adm. Robert L. J. Long, USN. Commander, Subma­
rine Forces, U.S. Atlantic Fleet, Norfolk, Va. (formerly ex­
ecutive assistant to Under Secretary of the Navy; deputy 
commander, Naval Ship Systems Command). 

Peter H. Haas. Scientific Assistant to the Deputy Director 
(Science & Technology) of the Defense Nuclear Agency, 
Washington, D.C. (formerly with the Defense Atomic Sup­
port Agency and with the Anny's H. Diamond LRbs). 
Charles M. Johnson. Deputy System Manager for Science 
& Technology, Saft-guard System Office, Arlington, Va. (He 
has held this position in the Anny's ABM project since 
1967.) 
NiLs F. Wikner. Sf)<'<'ial Assistant, Nt>t Technical AssPSS· 
ment, Defense Research & Engineering, Washington, D.C. 
(formerly Deputy DirPctor, Defense Atomic Support Agen· 
cy; Special Assistant, for Threat. Assessment, under 
Director of Defense Research & Engineering). 

Jomes R. Burnett. Vice Pre!lisent, TRW SystE'Uls, Redondo 
Beach, Cal. (TRW sales in 1972 amounted to $1.68 billion, 
mostly in aerospace and electronics manufacturing; 22 per­
cent Crom U.S. government.) 

Welko E. Casi('h. Corporate Vice President and General 
Manager Aircwft Division, Norlh1op Corporation, Haw­
thomP., Ca. (Northrop sales i n  1972 amounted to $574 mil­
lion, with the aircraft division ac.'C<lunting for 45 percent of 
this; 56 percent of the company's business is with the U.S. 
military.) 

Fred A. Payne, Jr. (SAG Chairman) Vice President, Tech­
nical Operations, Martin Marietta Corporation, Orlando, 
Fla. (Martin Marietta S.'llPs in 1972 amounted lo $1.04 bil­
lion; 52 percent of this was in aerospace manufacluring, the 
bulk of which is under U.S. government contracts. For-

merly, 'Payne served as Deputy Diredor, for Strntcgic & 
Defense Systc1m1, under the Director of Dc>fense Research 
& Engin<?ering.) 

Joseph F. Shea. Senior Vice President and General l\fanag­
er, Equipml•nt Division, Raytheon Co, \Vhalcu, M0!-:'1. 
(l'U1ytheon sales i n  1972 amountt>d lo $1 .4(i billion, manu­
facturing in electronics and communic:tliuns; 48 1ierct:nt of 
�ales to U.S. government. Formerly, Shl'a worked for 'J'H\V 
nnd for NASA.) 

Arthur T. Diehl. Vi"<' President, nC'sl':m:h f.:. D· \·«1t•Pll10nt 
Associates, Int·., �ant:1 �fonil�u, Ca. ( Forrnc•r:.v :in /\o;<\11 .. .t.1i., 
Director al the Lawrrncc Liv•:tmllft· L:1l;.u, t-.,r,, (: LT.}, 
Biehl left lhi!I m11jnr wcjfJUl1<1 l.1l.or.1!c.r:; In !··Ip ICl .. id :h · 

private Dt:fcni;c? think lank, f{,\:l J  A��·'d� f,.:, ;,, �··�� 0f.'11•s 
new organization Wfl<\ foJJn�d chi1·rly II\' 1 !:" y.,. • p i , .  "f':< 
deparlmc:nt of t!it• I·::1nd Corp .. a ,,rC'•J)• \\it .. ,. , ! ·· =·  . .. '"""· 
ncctions within UtJp'1rtP•1•nl or Jkl1:n <'.) 
Charlt!s A. i\!rl>,?f:til '· As-..t·i.1•, Di�,.,·,, •·' · ,:,1 .. " ·1 
plirations. Lh" r. u• · I t'-�t•1 :l�ut""' 1 ,  ,;,,)1,t'•1r-'. � •' •" ' · r·� 
(l..LL. :..lou� wil l, •:,,. j_.,..1,.. _,,1,·r. · :---1·1·.•· • • •  , ' - • ·•• · -
lhc chief U.S. '"'"'' ,,,. ""' J • .... , •• , 1: • • . . •· 1 J· 
vt>IPpinenl. Alt l,..11rl !i .. ;1-.. -.1'1-. ;.,;;· • . . . -.. c · , :· • • 

Univcr�jty uf l'�d�· , , < :  �:1.1 , t f:.1�H!1 1 • •  • . : • \ �, , : ·· ···"' 
h:thorafo1·i••,ll t""n�I • . · '  ,1,,·�t .. .. ·.qh. t•.:: 1 '  � h · ,  ··�· ' • �,:, ,.. ' 
of uu�ver:_�jty i11v,:. ;1•,, ,1 •• ;, tli_-J;1u.t!• J !1 � I  ! l ! · .. � ··· � 1 

join J{,�D Am.r ... ··· .:r1 ! .... � ,.� � L' 
lJoniini� .1. f'.-1r1/;, " : ! · ··, 1 ! •• • f .. '-.·! .. · : •• · \ · 
Arli111:100, \"�1. ( ! .. · ;· ·I• .. :• - .. , i· .. . • " ;. 
vatc clt'fl-·hCt' Cttt .... \J!· :·1 :·nr · a1� · • -.,J,·, 
ganiz.alion h·,:.· Li•t·1. '·· ' -'� ;,,,!,, ,.,;, ;,� .. 
our nlnH ifi·1,··�.v t'' {i : • .  f' l .. li1.� ,,,  , . .: 

� .
... j'.,, .,·, 

caJ)l°flin. r"t1rc d J :,1!.: ··. ) � ! J  :.td,«ta..: .. � ;· . . 1 1  l 1 .·L"t .,· . . 1 • 

o.nd rnililmy fi1·ld,..,) 

Richnrcl L. li'u,:c11•r. l'll·.·,·;,.i,t, Tul\L "' • .,,.. " · , ,.;: : , . 
tory, Liv(•rmor·-· (�1 \\\':!!'.':"• J>- a p;. '!, .. ,. :· .. .... 1 .. ·-.. 1 
µons desii,'ll an.I militc1ry :.i11pJi,·.1ti•J.1� • _ -�· :· ... ,. �. �· _ 

more Laboratory.) 

Source: First Annual Report of tho President to the Congress on F(>(]t?rnl J\dvisory Curn>nit (loc,.,, �i.:·:. ;.: .. ,,,., : 
Committee on Government Operations, May 2, page 1317; ndditioual data (in p:inmlh�,ses) ill fTl•ll' a ,-:-. ·i• ! . .. f 
public sources. 

mentor computer program in the world. Several sets 
of considerations would naturally enter into the de­
tailed creation of such plans: 

1. Political. Do we have a counterforce or a coun­
te.rvalue policy? Apparently, according to Hersh's 
sources, we have had a mixture of the t.wo for some 
time. Now, according to Schlesinger, we are moving 
more toward the counterforce policy. 

2. Military. What is the priority list of targets 
within any given policy? What is the command and 
control structure to initiate and carry out nuclear 
operations? 

3. Technical. Given the varied technical capabili­
ties of the several types of nuclear weapons at our 
command, and the varied characteristics of the tar­
gets, what is the optimal assignment of missions to 
all components? 
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0£ course, thr.�e three sets of cun�inclatlons are 
not independent ,,f orw another; :"'ncl rn1!! s11(n1J:I not. 
imagine t.hat dcd�ions always prN'Ct:cl in tJ!e 1;imple 
sequence 1,2,3. Students of the nnn.:. race ha\'C ob­
served that oft.en t.echnical analyses and innovntiCJllS 
have come first, leading t.o conrretc new wcJpons 
development, which then become cic farto elements 
of national policy. One example o{ this is the story of 
MIRV, the multiple warhead for our nuelear missil<;s. 
(See Herbert York, "The Origins of MIRV," s1P1H 
Research Report No. 9 [Stockholm: Stol.!kholm 
International Peace Research Institute, August 
1973] .) 

MIRV is the most significant innovation in nucle.ar 
weaponry in recent years and, uncloubte.dly, i t  is 
very relevant to any discussion of s1or. As York 
t.clls it, there were two missions for a multiple war-



head system that were prominent in Department of 
Defense discussions in the early and middle 1960s. 
One was a counterforce weapon to cover a growing 
number of Soviet military targets; the other was as 
a countcrvalue weapon to penetrate an anticipated 
Soviet ABM system which might shielrl their cities 
from a retaliatory attack. The military's decision to 
deploy MlRV (on land-based and on submarine­
bascd missiles) was made in 1966, and actual instal­
lations began early in 1970. Thus, the simple mds­
tcnce of MIRV required that any previous targeting 
plan, namely sroP, would have to be revised because 
there were now many additional warheads that had 
to be targeted somewhere. This need to redo SIOP 
could Le merely a technical assignment within the 
given strategic policy or it  could provide an opportu­
nity for a qualit �Live change h1 strategy. 

Aiiother Ve.J'Y important occurrence was the US.­
USSH agrc?em<mt in  SALT I (finalized in May 1972) 
fa; limit ABM i:;yst<:ms. This step wiped out one of 
tht: lw,, origin�l misRions imagined for MIRV-its 
�,1,111h:rvalue role in penetrating an ABM defense-­
!> rid lr.f t the coun tcriorce mission as the only option 
hH· ti; is 1?-Xpi1nding number 0£ available warheads. 

Th ... prohlP.m of assigning target� t.o the multiple 
·.· - rl1t'.lds of a �Hrtvcd missile sys Lem poses some 
... ,,,.!-:µi :c-..1t-e•l t<'chnic(ll questions of control, coordi­
,;�·:.i'-'n, optjmiuition, and the like. This is where the 
::i.':1tif;c Ad·.ii..; C)l'.\' Group W0\1ld he �xpected to 

, . .  1t·�- :;.; an important \Vay. Is this committee's work 
•':. ' ,Jy i.u.:-hnical, or might it  be expected to have an in­
� · ' .·i�1.:c cm polii;y? The advi�ory committee is not e.x­
;1·;\.:tt:d to do the detailed work of Wl'iting the 
""1 • p•tfor program fo1· SlOPi its job is to oversee, to 
;;«l1•:id•! advice and �uidance. While all the me1nbers 
d'.' ·, '. ·!� advisory c0mmittee have technical training in 

1wi1· br,ckgrounds, it. is clear that rit pr<'sent most of 
1;·;.m idd toµ level L�xecutive positions in their re­
·'Pf'Ci:i,:c organiz1' tinns and are acc'-1stomed to shap­
in.ir Polities as well RS administering them. 

Tlw hi$tory of nuclear weapons development­
frmn its very beginning-has been full of occasions 
where scientific advisors have had n crucial influence 
0�1 t.he formation of military policy. The evidence we 
have collected showing the very hnwkish composure 
of this committee, together with the rctargeting op­
portunity po�ed by the Mrnv system, leads us to be­
lieve thut the work of the· Scient.ific Advisory Group 
for the Joint Strategic Target Planning Staff was 
the nexus of the decision to embark on the new 
counterforce sl:i:ategy. 

Earlier, we por-:ed the question of why Schlesinger 
decided to push a public campaign to move U.S. nu­
clear fortes more toward the counterforce program. 
He is not reported to be a particularly hawkish per­
son, nor is it convincing that be has taken up this 
campaign simply as a way to promote the bureau­
cratic interests of his department: the budgetary ef­
fects of this policy change do not appear to be very 
significant. On the basis of the analysis up to this 
point, we are now le<l to make a guc::;s: that the 
change of 8101' toward a st.Tonger counterforce strat-

egy was carried out under the self-generated author­
ity of the Joint Chiefs of Staff and then presented 
to Schlesinger as a fait accompli. 

Such an idea is probably unwelcome to the think­
ing of most Americans, used to the principle that 
our military establishment is subject to civilian rule. 
However, one should not overlook the paralysis and 
inst.ability that infected the Presidency during 
Watergate. There were three different Secretaries of 
Defense in the first half of 1973, and the opportunity 
for military leaders to act on their own was there. 
We will not suggest that the hawkish scientific ad­
visory group on SJOP was the sole author of a secret 
shift in basic nuclear policy; surely a number of of­
ficers within the Department of Defense had to par­
ticipate. We will propose that this scientific advisory 
group constituted the outside collaborators in a 
suhtle but significant military coup. 

Some readers may feel that this author is being 
unduly imaginative and alarmist in the conclusions 
of the last few paragraphs. It is legitimate to consid­
er how different sets of readers, seeing the facts col­
lected here and having their own inclinations, may 
be motivated to respond. In particular, consider a 
Soviet military analyst. Such a person would have 
every good reason to consider the most sinister 
suggestions seriously. The move of the United 
States toward more of a counterforce posture may 
signal the possibility of the Unit.ed States achieving 
a first-strike capability, and the Soviets would be 
motivated to respond in kind. It is in such action­
reaction cycles that we fear the greatest likelihood 
o{ upsetting the nuclear balance and precipitating a 
disastrous nuclear war. D 

11' 
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letters 
Eisenhower's other warning 
In his farewell address, President Eisen­
hower issued two warnings to the Ameri­
can people. The first of these is very well 
known, it fiL., easily into a variety of ide­
ological framework!'. and it is often quoted 
or paraphrased. We must, he said, lie 
wary of "the acquisition of unwarranted 
influence, whether sought or unsought, by 
the military-industrial complex." 

Eisenhower's second warning is much 
less well known, it is not so easily under­
stood and it is seldom f)Uoted except hy 
specialists studying the Ei�enhowcr ad­
ministration. After notini;: that re::;earch 
played an increasingly crucial role in our 
society and that the ways in which it waf. 
conducted had changed radicall;-.· in recent 
years, Eisenhower said, "Yet in holding 
scientific research and disroYery in re­
spect, as we should, we must also he alert 
to the equal and opposite danger that 
public policy could ihelf bec11me th11 
captive of a scienlific-t<>rhnulol{icul 
elite .. " 

To understand this �ero11d warning. it 
is necessary to recall its rontext. '!'his 
context consisted of tht• c\·ents that took 
place during the forty months from the 
launching of Sputnik lo the end of his 
administration. Thr pnrticular segment 
of the "scientifir. and t erhnolo1drnl elite:·· 
that he ha<l in mind cunsistcd l•f the 
hard-sell tec::hnologi�ts who triE'd to ex­
ploit Sputnik a11d the missilr.gap psy­
chosis it enge11dered. \\'e shmild be wary, 
he said, of accepting their claims. hl!liev­
ing their analyses, and buying I heir wares. 
They and their sycophants invented the 
term "missile p,np," they emhC'llish<>d that 
simple phra�e with ornate horror stories 
about imminent threats to our ,·ery exis­
tence as a nation, and thry offered a 
thousand and one technical delights for 
remedying the situation. Most of their 
proposals were exprn�ive, most were 
comf)licated and baroque. and most were 
loaded with more cnj!incering virtuosity 
than good sense. Anyone who did 11ot 
immediately agree with their as�e?>sm..:nts 
of the situation nnd wlH• failed to recog­
nize the necessity of proceeding forthwith 
on the development and production of 
their !;olutions w:is said to he out of touch 
with reality, lechnic11lly backward, and 
trying to put the budget ahead of surviv­
al. 

The claims of such people that they 
could solve the problem if only someo11e 
would u11lea11h them carrit'd a lot ofweiKht 
with the puhli1· 1ind with large segmentr. 
of the Conzrrr.s and the pres-:. Other 

r----:-' ·"'··'Jji1"' ..._,....,..�.M·""" •.-.,1� only they underi;tood the problem. As a 
l • r � � consequence, many of them believed it 

r / \ . � was their patriotic duty to save the rest of 

I 
· ' :t � us whether we want.eel them to or nut. 
1 ' <Ii . They made their own analyses of what the 

f \ \ � Soviets had done. They used their own 

t. _ .  � ti._�'. 0� mmow way ofvi!'winl{ t.hingi; t-0 figure 0111. 
· -: .. · :>_,�'7:1f. · · : what the Hussiani; ought to do next. . . ... �. \ · � They thrn argued that since the Hu:;si:ms 

! } \ I� / were rational (ahout these things any-

!. / : �.� 1 way), what they oui;ht to do next. i1;; what 

�. _ _ ,,..;. 
.., •• -.., ., • they must in fact now he <loi ng, and they 

- '' then determined to save us from the '- I';; consequences of this next real or imagi-� /�./ ; nary Hus:-ian lechnologiral threat. The ' •I I / Eisenhower Administration was able lo 

\ � ' 
\ (' � .\ 1 deal s11r.cessfully and sensibly with most 

,_ '·\� of the resullinl{ rush of wild ideas, phony 

"'· 
\ '• \; l d I J intelligence, anc har sel . But some of 

I � ,_.; � \·�t ' these ide11s did gel l hruugh, at. least for a 

i.. .. _.,..- · '  , 1 while. Reyond that, dealing with self· 

I �. 1f�'1>\ .,.. t righteous ext.remisLc; who have all the t . ., /' , /  " J ;• .q ' · J answers� and there were many among ef' � ·- � � the s.cient.isti; and \cchnoloi:ists at the ;,J ' . l 1,imc-is alwa.vf'. l\ nt10 "in11 and irritating. : 'i . J " 
u �--·""- ,.,,.R , � . . �_·;,0 As we now knc1w, the commonly harO· 

DWIGHT o. EISENHOWER-t956 que and OC('asionally bizarre tedrn1>logical 

scit>ntisls and technologists had per­
formed seeming miracles in the recent. 
pMI. and it was 1111l un1111tural to suppo�c 
that they could do it again. h seernerl 
that rndar had saved Hritnin, that the 
A-bomb had ended I.he war, and that the 
H-bomh had come along in the nick of 
lime to snve us from lhe Russian A-homh. 
On the home front, the relatively recent 
introduction of antihiotics had saved nur 
children from the scourges uf earlier 
times, and airplanes and electr<mic.o; hnd 
become capable of Cllfrying US, our words 
and our images great distances in shllrt 
times. Scientists and technologi�ts had 
acquired the reputation of being magi· 
cians who had access to a s1>ecial source of 
information and wisdom out of reach of 
the rest of mankind. A large part of the 
public was t here fore more than ready. to 
accept the hard-sell technoloi:ist's virw of 
the world and to urge that the government 
support him in the manner tu which he 
wantt>d to become accustomed. l t  
seemed a s  i f  the pursuit of expen�ivc and 
complitated trchnoloi:;.• as an end in itself 
might, very well become an acreptt'd part 
of America's wny of life. 

Rut it was not only the general public 
that heli<>ved t.he technologists under­
i:tood something the rest of the world 
could 11111.. Many of the scientists and 
Lcchnol()�i�� thcm!'elvc;: believed thnt 

ideas urged on us in those years were in 
fact a portf'nt of things lo come. Weap­
<111s �ysten\s and othN high technolo;;y 
de,·ices have become still more complex 
in lht> years since Eisc:nhower's farewell 
address. And I his complexity is creating 
sl•rious snrinl and political prohlems oft he 
general kind that P.isenhowcr warned us 
aho11L. Today, lhcre arc even more pro­
plc who tell us 1.hal hl'l:ause major weap­
ons systems are so complicated only 
weapons experts can rlecide if they are 
needed, only those in on all the secrets 
and up on t.he most arcane elements of 
operations analysis can tell w; whether 
arms control and disarmament is good or 
bad, and only nuclear experts are fil to 
decide whether, when, and where nuclear 
power plants should be built. There are 
tod11y m:111y scientists and engineers, 11nd 
many members of the general public as 
well, who believe thnt basic issues like 
these Are simply beyond the kC'n of the 
people and their elected reprcsentati\'cs, 
and that pulilir p<1licy concerning suth 
matters should indred be made by a sci­
rntific terhnolol{ical elite. Eisenhower's 
second warning is even more pt> rt inent 
today than it. wa,; when he made it. 

As fat.e would have it J worked fafdy 
clu�cly with Eisenhower during the bst. 
thrne yr.a rs of hi,. pre.<;idcncy, fin.I as a 
member of the Scirnct' Advisory l'nm­
mittee he srt up immedintely after S:>ut 
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leHars· 
11ik under till' chuirm:111�!1ip of .James H. 
Killinn .Jr, 11n1l srco"ct n� the f1r;;1 Director 
of Defe11sc R<'�t:urch :-tnd l·'.1•l{i11rerini:. o 

new ptisition rrl'ntrd i11 I !J:,�..u� 11not her 
part of the re�pon�e to Sputnik. In these 
positio11s, l Wit� diret·f ly ('on,•t>rned wilh 
precisely th11se scicn1iti1· (Ind te<'hnnlo1d· 
cal progrnms in which the President 
hims<'lf was mOlll inrnlvt'd 11nd my own 
view or thr world grndunlly <'honi:cd ns I 
came to see and undcri.tond the overall 
situotion in which we found ouri:elves. J 
had gone to Washington a technological 
optimist, full or cunfidl'nce in the tech­
nological fix. I c-ame aw11y three and a 
half yenrs later gravely conrerned ehoul 
the all too C'ummon 1m1eti<'<' of seeking 
and u!iinit technolol(ic·nl p11lliutiv1>s to 
cover over serious persi�lt'nt underlying 

. pnlitirnl nnd soriAl prohlems. In partic­
ular, 1 hcC'nme corwinccd of th!! futility of 
alw11.\'S devotini: ou1 mnin rfflll't� to find­
ing a tcchnirul soluti1111 to the problem 
posl'd by the steedy OE't"rease in our na­
lionnl security 1 hat wM hring brought 
aboul by th<' sprl'Hd 111' high technology 
weapons thmlll(ht>ut the world. This, it 
seemed lo m!', was not nnlv futile but ba· 
sicnlly ah�urd, brcau�r n�Arly nll of the 
\\'Pr!flOll!- whifh ill tlie hon.ls Of oth(' rS 
wert' (an<l arel lhreal!'ning our n11l iun11l 1 security. and indeed our ''(·ry 1.:<btenre, 
had been in,·en1i.n or perrecti.d by us in 
thP first plac·c. In sum. •ny views on the 
relution�hip hc·t \\'el'n techrn•IOl(Y and se­
curity did not ar;;;e out of Eisenhower's 
warning�; rmt.rr hi� w:irnings and my 
ViC'WS bolh llrttl>e Ollt of the Mm!' set or 
circum�tnnc'C'S, hut hi:· furmul warnings 
did \"NY m11ch help to cryo.;t11llize r11y views 
on the subiC'rl. I found it wry rc11,-;uring 
that the Commander-in-Chier. a profes­
sional military nwn himst>lf. sharc·d my 
own i;rowinl( douhti; abuul I he w1l11e and 
efficacy c.C plucing �uch a rt>lut ively hii:h 
priority on finclini; teC'hnical solutions to 
what wc1•e rC11lly politic-al problems. 

Ei�enhowrrn wArnings, which were 
ha.o<t-d 11Hgcly on hi� remarkuhle intuition, 
puinted up v<'ry re11I and extremely seri­
ous problem!\. Ir we forl(el or downgrade 
his warnings, it will he tu our peril. 

HFlkBElff f'. YOKK 
UnivPrdity "' ('(l/if1m1ia. Son Dirpo 

L(I Jolla. California 

• • • 

Abridg1•t/ t•er.•illn 11{ th<' nuthor'11 "'-•1xm�P nn 
rruipt ri{ the F'orum •m l'li.�sic.• anJ Sn<•1t•l_v 
Au•ard an 27 April 1976. F11rth�r di.-rui-•ion 
nf this $!1bjrrt moy bl' ftHJnd in fork'.' rrrl'nl/.v 
publi.•hcd book "Ro1'(· to Oh/it-1on" re11ir11•rd 
in Ot•rC"n1b..r (po11r 4!1) 

Ether drift tested 
This letter is in responsl' to the letters of 
H. C. Dudley (F1:bruary 1975, 1>nge 73) 
t1nd D11le C. Schretz (Mnrch J!ll6, page 

15). Doth lt!t;1•r-, uJJtl'"" lhl.!m�elvcs to 
the question of the dl'le<'tahility versus 
the non-dt>l"'ctuhility 11f "ethtr-drirt." 
'fhe first let lt-r l<lll(j:e�ts the pos.�ihility of 
u�inl( lasers or mnsl!rs 111 provide useful 
nat:i regarding "ether-drift.'' I 11hould 
like to point to the papl'r hy T. S . . Ju:;t·ja, 
A. Ja,·an, J. Murray and C'. H. Townl•i.1 Ill> 
a poi;J<ihlr cnndidntc. The fact th:ll nl'i­
ther of the alxl\'e-menlioned rnrrcspun­
dcnls ml!nl inned the work of .Jn�eja rt al 
mii:ht be viewed as an oversight. This 
exp<:riment used "one-way" light paths of 
two cross-fired infrar!'d ma,;ers and dr11w 
the conclusion that there was nn effect 
itreater than 1/1000 of the v"!/c� term, over 
11 period of six consecuth·c hours. 

Once again you are vindic:ited, Al· 
bcrt! 

Reference 

I .  T. S . . JA�eJo. A. Juv1111 . •  J. Murray and C. H. 
'T\1wne�. 1'esl of Spedu! Hcl111ivlty ur of tl1e 
l�olmpy of Span: hy U�t 1.rlnf'r11m1 �1u�er�. 
T'hysiC'l•I lte"i<'\\", l:l:l,Al221 l l9!i-i). 

3/25/i6 

J. W. HAs1.�:1·r 
Uriiuer-<ily uf ll/in111',; 

al Chi1·og11 Cirri!' 
Chicago 

Thermodynamic paradoxes 
The article by Frank Weinhold on 
"Thermodynamics and Geometry" 
(March, page 2:l) gives an interesting new 
rrprt'senlation of an old branch of phys­
ic:-. Howe\'er, I wish to point out that lht! 
formulal ion in terms of Riemannian ge­
ometry with a p()silive-delinite metric is 
somewhat more re�trictive than the SE'C· 
one.I law of thermodynamics. The seC'ond 
law states that the entropy of an isolated 
system is maximized at equi librium.1 
Since lhe energy of an isolateci system 
cannot vary, the seconn law liy it.sel f�nys 
nothini: about how the energy lJ varies 
with entropy, or with any othef extrinsic 
variable X;. Therefore, the second law 
does not require 

1 71; 1 � ==  (iJR;) iJX; Xi • . .  X;.,x • •  , . . .  x .. 2 
== (a2u) � o  (l) iJX;2 X; . . . X;-1Xi+1· .. X,H 

as stated in the article (page 26). 
In general, the stability criterion 

(equation 1) is necessary only if one as­
sumes a strong version of the zeroth law 
of thermodynamics, namely that two 
isolated systems each in stahle equilibri­
um at the same temperature (or another 
intensive variable R,) will be in stable 
equilibrium if placed in thermnl contact 
(or contact for exchange of another ex· 
tensive variable X; ). H<1wever. if equa­
tion 1 is violated, the two systems may be 
unstable to the tran�fer of rnt ropy (or 
another X;) when in contact, without 
therf' heing an instabiliiy for eitlwr sys­
tl!m when in isolation with the extcn�ive 
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BNC now cffers six digital delay gen­
erators for µreclse timing �:ppli-::alions 
In radar, lasers, sonar, shock wave 
physics or flash x-ray &na1ysis. For ex­
am pie, with the Model 7030 shown 
above, you can select delays lu 1 ns 
Increments with an accuracy of 0.1 ns. 
Jitter between an external trigger and 
the delayed pulse ls less than ± 100 ps. 
Delays extend to 100 µ.S (longer with the 
Model 7033 Extender). 

Other BNC delay generators offe1 tinre 
increments of 1, 10 or 100 ns with de­
lays extending to 10 s. All models are 
remotely programmable. 

For catalog on our Digital 'Delay Gen­
erators, phone (415) 527-1121 or write: 

Berkeley Nuclt.-onic'i Cort>· 
1198 Tenth St. 
Berkeley. Ca. 94710 
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Frank Barnaby 

V he probability of a nuclear world 
war is steadily increasing. If just the 
consequences of recent advances in 
military technology and the world­
wide spread of this technology are 
considered, this conclusion is virtu­
ally inescapable. But there are other 
reasons for this pessimistic conclu­
sion. Some of the main ones are: 

• the arms race is now leading to 
a first-strike capability* by both the 
United States and the Soviet Union, 

• the growth of peaceful nuclear 
technology i.s spreading the capabil­
ity of producing nuclear weapons all 
over the globe, 

• the international trade in arms 

•11. fi�-scrike upability delft noc mean� 
ability of one side IO dtsltoy IOtllly � other side'• ability IO l'Nli•te. It mum th.al one 
side PlfCei"'ft !hit ii hu !he capability ol 
dnlroyiflt enough ol !he other side's 1'9111•· 
'°"' bees so •• IO limit the CHualties •nd 
da1n111 It would suffer from 1 reulietory tb°ilcilt to •n "K�" level fOf a JiYen 
polltical aoal. The men reckless !he polltial 
and milit•ry �*"· tfle h� this level is 
likely '° be. 

Vmie mJi)OtUJrtilUUrru� 
(Q)rr�ss��c:�S) �r 
nuctieaJu �iJL 
A report of th• Stockholm 
International Peace Research Institute 

is rapidly militarizing the entire 
globe, 

• and, finally, the current arms 
control approaches have failed. 
They have failed to restrain the nu­
clear arms race; they have failed to 
prevent the proliferation of nuclear 
explosives, and they have failed to 
control the arms trade-let alone 
lead to nuclear disarJNment. 

Given the catastrophic nature of a 
nuclear world war, this increasing 
probability of its occurrence is, to 
�Y the least, alarming. 

• • • 

Quantitatively, both the United 
States and the Soviet Union have 
enormous strategic nuclear arsenals. 
The Unitied States admits to having 
2, 12'4 strategic nuclear delivery sys· 
terns: 1,0S4 land-based interconti­
nental ballistic missiles (ICBMs); 
656 submarine-launched ballistic 
missiles (SLBMS), on '41 strategic nu­
clear submarines; aod 414 strategic 
bomben. The U.S. arsenal can de-

liver about 8,500 independently tar­
getable nuclear warheads.• 

The Soviet Union is thought to 
have 2,404 strategic nuclear deliv­
ery systems: 1,'452 ICBMs; 812 
SLBMs on 60 strategic nuclear sub­
marines, and about 140 strategic 
bombers. The Soviet arsenal can de­
liver about 4,000 independently tar­
getable nuclear warheads.• 

And, in addition to their 12,000 or 
mOfe strategic nuclear warheads, 
the United States and the Soviet 
Union have tens of thousands of 
tactical nuclear weapons in their 
arsenals, mostly much more power­
ful than the atomic bomb that de­
stroyed Hiroshima. 

But, as awesome as these num­
bers are, recent qualitative develop­
ments in offensive and defensive 
strategic weapons and delivery sy� 
tems are as dangerous, if not more 
so, than the size of these nuclear 
arsenals. 

•The numben quotld are fot July 1, 1976. 
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William Epstein 
Most observers are agreed that the 

balance of terror-that is, the mutual 
nuclear de�nce between the Unit· 
ed States and the Soviet Unioll-has 
saved the world from a major East­
West war and a possible global nu­
clear holocaust during ·the past quar­
ter of a century. Nuclear deterrence is 
based on the concept of mutual as­
sured destruction (with the lovely ac­
ronym MAD), which means �t no 
matter which side strikes first and no 
matter how heavy the nuclear attack, 
the other side will retain enough stra­
tegic nuclear weapons to utterly de­
stroy the attacker. 

In the 1940s and early 19SOs, be­
fore the Soviet Union developed a 
sophisticated nuclear arsenal, the 
United Stares was ca�b'e of carrying 
out a disarmins Of �mptive first­
strike on the Soviet Union. But after 
the development of intercontinental 
ballistic missiles (ICBMs), in the late 
1950s, that was no lonter possible 
and attention turned to de-veloping a 
second-strike or invulnerable retalia­
tOfy ca�bility. 

Thereafter the United SUtes built 
concrete underground 5i� fof its 
land-based ICBMS and nuclear sub­
marines carrying submarine 
launched ballistic missiles (SLBMs). 
The Soviet Union, of course, fol­
lowed suit but after a time la1 of some 
five to seven years. 

Then the Soviet Union staned 
building anti-ballistic missile (ABM) 
defenses. The United Sta� not only 
copied and improved on the idea of 
ABMs, it also developed multiple in­
dependently tafgetable �ntry vehi· 

William Epstein, fom�rly the direc­
tor oft� Disarmament Division of the 
United Nations, is a Special 'ellow of 
rhe U.N. Institute for Trainins and Re­
�arch and visiting professor al 1he 
University of Vic1oria in British Co­
lumbia, Canada. 

des (MIRVs), which meant that one 
missile could cam· a number lup IO 
14> o( M.'p.iralelv 1ar11e1eci warhead�. 

The Soviel Union '' now 1seven or 
eight years lalerl dmn111he !oclme thing. 

The United States is now working 
on maneuverable MIRVs (MARVs), a 
new eenetation of monster Trident 
submarines, a new mobile land­
based missile and a new generation 
of 8-1 bomben. It K also developing 
small long-range cruise missiles 
which an be launched from planes, 
submarines, and land or surface sea 
wsi.els, and which will fly low so as 
to avoid radar detection and be able 
to "re.ad" the 1errain and zero In on 
its tarl'f. 

The Sov�t Union, which devel­
oped bis miHiif!s with heavy war­
hNds and pater throw-weight and is now busy MIRvins them, will un­
questionably also copy tM new 
American weapon• or develop its 
own substitutes as they have always 
done In the past. And so the merry 
race aoes on. 

h aoes on e'llf!n though each side 
has developed �sive overkill ca­
pacity: The United States now has 
sufficient strategk weapons to knock 
out every Soviet city with a popula­
tion over 100,000 aboul 50 times; the 
Soviet Union is somewhat behind, as 
it can only knock out every equiva­
lent American city some 20 times. 

The SALT talks were supposed to 
limit and reduce the strategic nuclear 
arms race. The two superpowers did 
aaree to limit ABMs to 100 on each 
side, although the United States has 
1iven chem up entirely as they a� not 
much ac>OCt anyway. But the limita· 
tion of ABMs was supposed to "stabi· 
lize the �nt," since neither side 
could acquire a defense against a 
nudev attack, and thus MAD was 
saved. bch side is supposedly also 
deterred from launching a nuclear 
attack becaUj(! it cannot ptevent the 
other side from destroying it. 

But is that necessarily 1ruel 
The SALT agreements put no limi­

tation a restriction on the technolog­
ical or qualitative nuclear arms race. 
They only provided numerical or 
quantitative ceilings for offensive nu­
clear weapons. Each side is now en­gaged in a lechnological race for the 
maximum improvement or perfection 
of ils deterrent. And so the nuclear 
arms race is proceeding apace and 
moving in the direction of infinity 
killing power whereas the purpose of 
strategic arms limitation negotiations 
should be to move in the direction of 
zero killing power. 

As President Carter said in his inau­
gural address, the SALT negotiation� 
should be a first step toward the 
elimination of all nuclear weapons 

If the nuclear arms race continues 
with its present MAD momentum and 
with the developmen1 of new coun­
terforce doctrines and a whole spec­
trum of new. more accurate and more 
powerful weapons, one side or the 
other. or both, may come 10 suspect 
that the other side is aiming al nucle­
ar superiority so that ii could win a 
nuclear war. Any fears that the other 
side was seekinR to achieve a diurm­
ing first-strike capability-impossible 
as that may be because of the exis­
lence of the invulnerable nuclear 
submarines (each one of which could 
devastate either the United States or 
the Soviet Union)--could create a 
highly destabilizing and dangerous 
situation. 

Even on a bi-polar basis mutual 
deterrence tends to lock the partie) 
into a position of structured opposi-



tion. The policy of deterrence be­
come-s an end in itself with self­
perpetuating vested interests and a 
dynamic and momentum of its own. 

It is no doubr true that with the 
development of detente, the thawing 
of the Cold War and the current 
situation of stable deterrence, the 
likelihood of a deliberate planned 
war between the United States and 
the Soviet Union is rKeding. BYt as 
the nuclear arsenals 8fOW, with a 
greater variety of weapons, the dan­
gef of a nuclear war by inad�ence 
grows. A nuclear war could be un­
leashed as a result of human or me­
chilnical failure, b'y accident, by mis­
calculation (because of ineffective 
command, control and communica­
tions procedures or capabilities), by 
the escalation of a local conventional 
war, by blackmail or terrorism, Of by 
sheer madness. 

So long as the leaders of both the 
United States and the Soviet Union 
always behave in a ratio�I and hu­
mane way, detemnce may continue 
to work. But if the leaders on either 
side make any political, technical, 
administrative or military nuclear 
mistake for any reason what�ver 1 

whether real or imagined, the entire 
system could break down, with a �al 
possibility of the destruction of the 
civilized world. 

Bad as the present situation is, it 
would become Infinitely wone, if 
nuclear weapons proliferate and we 
have to live in a world of many 
nuclear powers. Small or middle­
sized nuclear powers would not have 
the same sophisticared second-strike 
capabiliry as the great nuclear pow­
ers. In an acute crisis one of them 
might fear that a nuclear adversary 
might launch a pre-emptive first­
strike against it, and in order to pre­
vent that possibility migtit itself de­
cide to strike first. 

Moreover. the smaller nuclear pow­
ers would probably not have sophisti­
cated command, control and com­
munications facilities or the electron­
ic safety locks and other advanced 
physical security arrangements. Thus 
the possibilities of accident, mjsinter­
ptetation of orde rs, theft of nuclear 
weapons, nuclear terrorism and 
blackmail would be g�atly multi­
plied in a proliferated nuclear world. 

Whatever validity the doctrine of 
mutual deterrence might have m a 
bi-polar world or in a world of a few 
nuclear powers, it would become 

meaningless in a world of many nu­
clear powers with great differences in 
their geopolitical. military and tech­
nological positions as well as in the 
num�, sophi$tication and vulnera­
bility of their nuclear arsenals. If one 
could work out all the permutations 
and combinations of the possible 
ways that an inadvertent nuclear war 
could bqln, the PfObability of its 
happening sooner or later would be­
come almost 1 certainty. Deterrence 
newr worked fOf long and always 
broke down In the eta of convention­
al .arms. lhere a� no grounds for 
thinkin1 that it will work indefinitely 
in the nuclear age. 

'J1le Altematlve? 
What then is the alternative to 

seeking wcurity on the basis of mulu· 
al deterrencel 

Difficult though the answer may 
prove to be, t�e is only one sure 
road to greater security-namely, to 
eliminate all nuclear weapons. If the 
justification for each side's nuclear 
arsenal is the existence of the other 
side's nudear anenal, then there is 
no justification lot the existe� of 
both 11WNls. Both should be elimi­
nated. Jimmy Carter is right-we 
have to mow toward the elimination 
ol �II nuclear ��ns. 

Most memben of the arms control 
community a� convinced that, un­
iess SOITM! way Is somehow found­
and soo� halt and � the 
nuclear arms race, a nuclear war is 
almost inevitable. The main points of 
difference are not "whether" but 
"when" and "how" it will happen. 

But Pmident urter has provided 
us with a glimmer of hope that sanity 
will prevail and rhal the superpowers 
will stop playing nuclear roulette 
with human survival. He wants to 
stop all nuclear testins, to "freeze" 
the production ol new nuclear weap­
ons and new senerations of existing 
one-s, to cut clown the �mendous 
stoc:kpiies of nuclear weapons and to 
move in the direction of their com­
�e elimination·. He also wants a 
tougher policy on nuclear expom by 
all countries in Ofder to prevent the 
proliferation of nuclear weapons. His 
new SALT negotiator and Director of 
the Arms Control and Disarmamen\ 
Agency, Paul Warnke, is al� willing 
to undertake unilateral initiatives for 
�a int in developing and producing 
nuclear weapon.s. on a temporary 
trial �sis, to see ii that will stimulate 

a reciprocal Soviet response that 
could lead to a mutual agreement. 

If Carter's new policies are to suc­
ceed and not get sidetracked or un­
dermined by the military-induslrial­
scienlific-bureaucratic complex, he 
will need strong support from the 
U.S. allies as well as from domestic 
and world public opinion. 

Another hopeful development was 
!he decision of the U.N. General 
Assembly last December to hold a 
special session on disarmament in 
May-June 1978 and for a preparatory 
committee lo start work on ii this 
spring. If the major nations, and 
above all the United States, are will� 
ing 10 make the preparatory commi1-
1ee a serious and important means to 
re-think and re-plan a new approach 
to a saner world, then the special 
session can become a turning point in 
the efforts 10 halt the race to oblivion. 

To make lhe special session a suc­
cess, it is necessary that the prepara­
tory committtt be regarded as pro­
viding a new opportunity and thal ii 
not be limited to purely procedural 
preparatory work Of to lhe old worn­
out concepts. It should undertake a 
fundamental re-examination in depth 
of all the accepted shibboleths in­
cluding deterrence, verification, mili­
tary superiority and the relationship 
between the military bombs and the 
poverty, population, and pollution 
bombs. 

It should nol concentrate on stud­
'i� o( limited inc�mental arms con­
trol and limitation measures which, 
despite 7 multilateral treaties and 10 
bilateral American-Soviet agreements 
in the last 1 3  yNrs, have failed to 
slow down the arms race in any 
significant way, let alone halt it. 

It should undertake broader studies 
of comprehensive disarmament pro­
grams including both nuclear and 
conventional wHpons, of reciprocat­
ed measures of unllatval restraint, ol 
across-the-board budget reductions, 
of the impact on the arms race and 
disarmament ot rhe explosive ad· 
vances in technology, and of the 
broader questions of the link between 
disarmament and a r,ew world order. 

Ii advantagt> is takt>n of new op­
portunities provided by the new look 
in Wa�h1nRton and bv the U.N. 'J>ecial 
ses�1on, then there 1� a ROo<i c hance 
tor human wrvl\ al 1n the nudear age 
But 11 this nt'\\ hope is allowed to 
erode and de< cl' Into anoth('r 10�1 op­
portuni1,· 1hen 1, e cl re prob.1hlv all I ml 
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Dear Col1eague: 

Union of Concerned Scienriscs 
J 208 M:assachusetts A venue 
C:ambridge, Massachuserts 02138 

September, 1977 

It is now thirty years since nuclear explosions devastated Hiroshima and Nagasaki. 
The thirty years have seen a continuing nuclear arms race between the superpowers, the 
United States and the Soviet Union. This arms race proceeds unabated in spite of the 
accumulation of weapons inventories of immense destructive potential. The contin,uation of 
this race poses a major threat to mankind. 

· We are writing to invite you to join us in supporting a proposal that the United States 
take new steps to control this race. We propose to issue on behalf of many members of the 
technical community and of other knowledgeable people a statement that may help the 
nation's Jeaders make decisions that can constitute important steps toward the needed 
control. The steps could be the beginning of nuclear arms reduction. 

If you share our concern over the threat posed by the ongoing nuclear arms race and 
wish to join us in sending the enclosed Declaration to the President and to the Congress, 
please return the enclosed form. 

�� *"· B.� 
Hans A. Bethe 

?It� J. �, 
MUry I. Bunting 

O.uJ��4:1 /;�illiam Fulbr�ht � 

. HP-J w. �it.I/ 
Henfy W. Kendall 

c:&� �� Donald F. Horni� "\ 
�. T\. I�, �>' �am�s R. Killia�. 

f�� 
� .. �b' 

1. �"'"'��� /I j· Cll.tson Mark 

�g:e e±-
ll. U-J  L-�?V· 

Albert Szent·Gyorgyi it, .L 'f:- /11;,"l../----v't;tor F. Weisskbff 

Sincerely, 

berlain 

o��� 
�b� 
G,:b.�--� George B. Kistiakowsky 

���� �;,.f S�i,rr 
Herbert Scoville, Jr. 





I. The Arms Race 

DECLARATION 
ON 

THE NUCLEAR ARMS RACE 

The nuclear arms race., a grim feature of modern life, has been with us since the 
devastation of Hiroshima and Nagasaki. Driven by a futile search for security through 
nuclear "superiority," this vastly expensive competition is increasingly a mortal threat to 
all humanity. Control of the arms race is one of mankind's most urgent needs. 

The inventories of nuclear warheads are coupled with accurate, long range and 
relatively invulnerable delivery systems. Together their destructi vc capacity is immense. 
If used in war they would kill hundreds of millions of persons, carry radioactive injury 
and death to many of the world's nations, profoundly damage the environment of the 
Earth we live and depend on, and unhinge and devastate the target nations so effectively 
that they would no longer function as modern industrial states. Indeed, the superpowers' 
inventories arc so great that even small fractions of them could produce damage far 
beyond any past experience. 

Neither superpower could now launch a counterforce surprise nuclear attack to 
disarm the other. Enough of each side's forces will survive or are invulnerable that the 
return blow would still produce prodigious damage, so shattering that no first strike is 
remotely rewarding. Thus, a relatively stable but uneasy balance has resulted in the 
recent past, the state of Mutually Assured Destruction. This balan�e of terror, while 
morally repugnant to many, is a fact of modern life. The superpowers have recognized 
that the populations of the United States and the Soviet Union have become unavoidably 
hostage because of the ineffectiveness of defenses against nuclear-armed strategic 
weapons systems- and so their 1972 agreement, and treaty, in effect terminated efforts at 
active anti-missile defenses. 

The security of the United States and the Soviet Union, and of the other nations 
across the globe, i� only as high as the expectation t.hat the nuclear arsenals will never be 
used. 

Strat�gic nuclear arsenals could be drastically reduced while still retaining ample 
deterrent forces in a world devoid of real peace. However, the superpowers·-while 
professing commitment to the principle of nuclear parity-continue to reach for nuclear 
superiority or at least for unilateral advantage through the development and deployment 
of new weapons and weapons systems. By and large the U.S. has been ahead in the 
superpowers' arms technology race: the first in nuclear and thermonuclear weapons, 
nuclear submarines, solid fuel missiles, and many other developments. The U.S. 
continues to forge ahead: developing MX-an advanced, perhaps mobile, land-based 
intercontinental missile and multiple independently-targetable reentry vehicles (Ml RV) 
of extreme accuracy, the neutron bomb, the air-and sea-launched strategic range cruise 
missiles. 

Many of these innovations have been stimulated by uncertainty about what the 
Soviet Union was deploying. Soviet responses are clouded in secrecy and are possibly 
highly threatening. They have forced the U.S. to proceed. In general, the Soviet Union 
has responded to U.S. technologit:al innovations but with a lag-averaging over 4 years­
in reaching U.S. levels. Their deployments then continue, exceeding the United States' 
and so raising fears of their gaining "superiority." The Soviet Union is developing and 
deploying MIRV'ed missiles of ever greater range, accuracy, and explosive power, 
perhaps greatly intensifying the civil defense of its population, and continuing other 
developments. The Soviet Union now has more strategic missiles and a greater nuclear 
throw-weight, while the United States exceeds i n  the accuracy of delivery systems as well 
as in numbers of nuclear warheads. The Soviets continue also to increase their 
conventional forces raising fears of aggression aimed 13.t Western Europe. This has 
stimulated reslJonses in conventional arms, and, especially grave, in dependence on 
nuclear weapons among the NATO nations. The United State3 and the Soviet Union both 
are engaged in vigorous underground nuclear wurheacl test programs. The responsibility 
for the race is unmistakably �hared. 



The arms race is in full swing! The roughly twelve thousand strategic warheads of 
today are likely to become thirty thousand long before the end of the century and the tens 
of thousands of tactical weapons augmented also. Thcseincreases and the improvements 
in missile accuracy, retargeting capability and invulnerability lead to greater 
"flexibility"··and so to the greater likelihood of starting nuclear weapons' use. What 
results is the undermining of the balance of terror. New weapons now in sight will further 
decrease the stability ofthi8 delicate balance and vlill make the monitoring of future arms 
agreements more difficult, if not impossible, without gaining decisive military superiority 
for either side. 

The superpowers' belief that security rests with potent nuclear armaments is more 
and more shared by other nations. The strategic arms race stimulates the proliferation of 
nuclear weapons among nations some of which may be weak or irresponsible, and thus 
more likely to resort to the use of nuclear weapons in a local war. Such wars could easily 
widen, thus adding to the likelihood of a final immense nuclear holocaust between the 
superpowers. 

More than ever it is urgent now to slow down and ultimately to stop the nuclear arms 
race, thus improving the stability of the nuclear stand off and setting the stage for 
reduction of the great inventories of weapons. 

II. Controlling the Arms Race 
Several attempts have been made to bring the nuclear arms race under control but 

none has been successful in the face of the pressures that drive the competition. The 1960 
treaty to demilitarize the Antarctic continent, the partial nuclear test ban of1963 and the 
later treaties not to deploy nuclear warheads on the ocean bottoms and in outer space are 
but peripheral to the nuclear arms race. The Non-Proliferation Treaty of 1968 has not 
gained universal adherence and the superpowers have not carried out· their implicit 
commitments in the treaty to seek nuclear disarmament. The U.S. and Soviet Union have 
negotiated bilaterally in the Strategic Arms Limitations Talks, or SALT, with some yield: 
they have agreed not to interfere with their non-intrusive means of verification of missile 
launch inventories • . to minimize the installation of anti-ballistic missile systems, and 
they have placed ceilings, albeit very high ceilings, on the numbers of deployed strategic 
missiles. The talks have provided a forum for continuing negotiations, but they have not 
stopped the qualitative arms race, and they have not reduced the huge inventories of 
strategic delivery weapon systems. While negotiations advance slowly, hindered by 
mistrust and endless maneuver for advantage, virtually unlimited competition for 
"strategic adv�nt.age"--through new and more deadly delivery sytems-continues 
unhindered. 

We believe that the key to a safer future lies in the control of strategic weapons 
technology. To protect the world from the disaster of a nuclear war the superpowers must 
halt the development of new weapons which frm,trate attempts to curb the arms race. 
Because there is essential equality in U.S. and Soviet Union forces the superpowers can 
still take effective steps to stop the nuclear arms race. This must be done both through 
mutually agreed on, and through unilateral initiative actions. 

III. Recommendations 
We hereby recommend that: 

1. The United States announce that it will halt underground testing of nuclear 
explosives provided that the Soviet Union follows suit within a reasonable 
time, 

2. The United States announce that it wilJ not field test or deploy new strategic 
nuclear weapons, nuclear weapons systems, or missile defense systems for a 
period of 2 to 3 years provided the Soviet Union demonstrably does likewise. 



These measures, carried out with due care, do not jeopardize our security. The 
recommendations do not stem from blind faith in the good intentions of the Soviet Union. 
We already can detect Soviet tests of nuclear weapons smaller than the Hiroshima born b 
with existing seismic sensors and clearly distinguish them from earthquakes. Hence 
underground tests of strategic warheads cannot escape detection. Our satellites already 
inspect Soviet missile launchest missile site construction, and submarine arrivals and 
departures; thus we would know if the Soviet Union were not following our lead. Should 
the recommended initiatives not bear fruit, the interruption in testing would hardly 
degrade our security. It takes many years to deVF�lop and deploy 1:1trategic weapons 
systems {ind our s�rength is such that a short delay of the sort we recommend cannot put 
the U.S. at risk. 

These measures, carried out with due care, can restrain the technological arms race. 
Without underground tests there is not enough confidence in the new warhead designs to 
allow deployment. New missiles also depend on more accurate guidance systems, and 
these can only be tried and perfected in repeated test firings. By reducing the number of 
missile test firings to those needed for maintenance a major hurdle to new deployments 
would be created. 

This is the moment for such moves. We are, once again, at a turning point in the 
nuclear arms race. Because SALT I succeeded in placing ceilings on the number of 
missile launchers, it stimulated an intense race towards more accurate and powerful 
missiles, and more warheads per launcher, the development of new and more potent 
bombers and submarines to replace existing fleets. Most importantly President Carter 
has displayed a more penetrating understanding of the dangers of the arms race than the 
previous leaders of the U.S. and U.S.S.R., and has indicated a readiness to corn�ider 
imaginative policies. Our recommendations do not only meet a current need-·they come at 
a propitious moment. 

The United States should take the initiative. The U.S. lead in new weapons 
technology in the nuclear era is a reflection of our overall superiority in creating new 
technologies and sophisticated industries. Under these circumstances, we cannot exp�ct 
the U.S.S.R. to take the initiative. 

Our proposals would be an important step toward the controls of strategic weapons 
technology which are so essential to our short term security. They would thereby create 
that base of confidence and stability which is a prerequisite to overall reductions of the 
nuclear arsenals. 

We urge the government of the United States to demonstrate its dedication to arms 
control by initiating the unilateral, reciprocal steps w� have recommended, that 
represent the first steps leading to gradual disarmament. The::;e actions, if carried out. by 
the United States, would represent a policy of restraint of the greatest political 
significance and yet, for an interim period, be devci� of military risk. Should the Soviet 
Union reciprocate··and they, like the United States, have much to gain in so doing-- a great 
step forward would be taken to diminish the threat of nuclear war. 

Thia Declaration was prep11red under the auspices nfthe Union ofConrcrned Scientist& 





A peril and a hope 
With the discovery of fission mankind entrained cosmic forces 

with human irrationality; we must face the problem of reducing the tens 
of thousands of nuclear bombs ready to be released in seconds. 

Forty years ago Otto Hahn and Fritz 
Strassmann discovered fission. The ex­
istence of this phe.nomcnon could huve 
been predicted before it was found if the 
theoretical physicists at that time had 
shown a liUle more inventiveness: h is a 
simple consequence of the facts that the 
Coulomb repulsion increases with the 
square of the number of protons and the 
nuclea.r attraction only with the first 
power. In 1938tmough wa$ known about 
the nuclear force that it. would not have 
bei-n too hard to conclude that the nu­
cleus m�t become unstuLlca;:ainsta �plit 
in two parts arouud atomic number Z = 
00. 

Althourth I he fission process itself was 
not fon:sePn, the !JOSSibility of a nuclear 
chain rl'action was indeed thought of in 
the early 1930's by Leo Szilard. The im­
plementation of such a reaction with fis­
sion would depend upon the number of 
neutrons released in the process. This 
number was not easily predictable; even 
today it would he bard to determine it 
theoretir.ally from our knowledge of the 
nuclear forces. That this number is 
considerably lari;cr thnn unity doe11 not 
appear to be based upon any fundamental 
property of the nuclear forces. There are 
no very deep reasons; it might have been 
less than one, but it was not. 

Cosmic fire 

The fact that the num bcr of neutrons 
emitted per fo;sion is around two SRems to 
be of very minor import1mce to Mother 
Nature. Apparently the nnly major roles 
of the fission process are to provide an 
upper limit t-0 Z and to influence to some 

Victor F. Weisskopf ls institute ProiesSO< in the 
Massachusetts Institute ol Technology Depart­
ment or Physics and Presidenl of the American 
Academy of Arts and Sciences. and w11s for­
merly the Director Generol of CERN. 
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extent the abundance of fission products. 
Apart from this, we may forget about fis­
sion if we are interested only in the major 
feature!l of our world. This is even more 
true about the chain reaction i�elf. Na­
ture has not made much use of it; recently 
evidence was found that a natural chain 
reaction happened a billion years ago 
Lelow the soil of Africa; but, to our 
knowledge, nuclear chain reactions have 
never played any role in tl1e development 
of our Universe. 

Do we humans count in this Universe? 
If we do, my previous statement is totally 
wrong. For humankind t.he existence of 
this chain reaction is of decisive impor­
tance, probably greater than we can 
fathom today. We know that fissii>n can 
be used destructively as an explosive and 
constructively as a source of useful energy. 
It is therrfore a very effective instrume11t 
of power, both political power and phys­
ical power. 

This, in itself, is nothing new in the 
history of the natural sciences. New 
di8coveries have led to new weapons, to 
new energy sources, and to countless ap­
plications from which a lot of good bas 
emerged-as well as some results that 
have not been so good. (In the last 20 
years it has been fa.<ihionable to emphasize 
the "not so good," but let us be objective 
and fair.) 

There is indeed s0mething diffenmt in 
the latest developments of physics, which 
I will call "the leup into the cosmos.·· 
Previously we were dealing mostly with 
processes similar lo those occurring in our 
terre.c:trial environment. In the last few 
decades, however, wc have taken a deci­
sive step: We now deal with extrater­
restrial phenomena. Nuclear physics and 
subnuclear physics deal with the excita­
tion of quantum states that are beyond 
thr reach of ordinary tenesuial energy 
exchanges: In general, nuclear reactions 

do not take place on Earth. Nuclear dy­
namics is donnanl in our environment. U 
is of course true that natural radioactivity 
occurs on Earth, producing the heat in the 
depths of our planet, but these radioactive 
elements are the remnants of a very dif­
ferent age and of a different environment: 
They are the last embers of the cosmic 
explosion that 1>roduced terrestrial mat­
ter. 

Today we physicists deal with cosmic 
procei;ses in which many millions of 
electron volts per atom are exchanged 
rather than the few electron volts th11l are 
customary here on Earth. Of these cos.­
mic processes, the fission chain reaction 
was one of the first to lead to major tech­
nological applications. Two hundred 
million electron volts per atom. twenty 
million times more than the most power­
ful chemical react.ion. This is cosmic and 
not ordinary fire. 

The first major application was a de­
structive one, which ended World War II 
by killing a quarter of a million people 
with two bombs. lt is not surprising, 
therefore, that people are fearful and be­
wildered, and that they have misgivings 
even in regard to the more benign appli­
cations. The arm of technology grew by 
a factor of a million within the lifetime of 
one generation. 

In 1940, however, we took little time to 
speculate on these questions. The dis­
covery of fission came at a dark time in 
the hi.story of mankind. Germany was in 
the grip of a collective mental disease of 
unporalleled virulence. The whole world 
was threatened by the expanding cancer 
of Nazism; the Gt:rmans discovered fis­
sion, and they might have used it if il had 
been usable at tha� thne. Many of us 
phy11icists-those who were not yet too 
deeply involved in the development of 
radar, which saved England from beini; 
destroyed-worked hard to improve our 



understanding of fission. Many of us 
hoped that the number of neutrons per 
fission would be low enough to prevent 
the making of a bomb. But it was not. 

History takes a turn 
A tremendous coll1:ctive effort he!(ttn. 

Within two years, the first nuclear ch11in 
reaction was producerl undPr thP lead<'r­
ship nf Enrico Fermi, and within another 
three years, with the rollahoration of 
many European physicists--in a truly 
international effort- a nuclear bomb wa:.: 
developed. On 16 July 1945 the first 
nuclear explosion was set off in a desert of 
southern New Mexico, at a place called 
Jornada de! Muertc (a Spanish army 
perished there two hundred years ey,c>). 
Human ingenuity had succeeded in the 
release of cosmic forces that were hidden 
and unknown 13 years earlier, whc11 
Jame.s Chadwick discovered the neu­
tron. 

Some of us saw this eve11L, which, at our 
observation post., h11d t.he int£'.11sity of 
twenty midday sun:;: an c>..pantling fire 
ball, white, and then yellow and or1rngc, 
rising majestically into the sky. sur­
rounded by a halo of blue light. The nir 
was fluorescent wit.h radioactive radia­
tion. 

Here it was: The laws of Nature rlid 
admit an explosive nudcar chain re:iclion. 
Because of so111e iittle detail in the equa­
tions of nuclear matter, th<: number of 
neutrons per fissic,n was large <'nou�h. 

The historv of mankind took a turn. 
From th�n on, µolitical development-;, 

and no longer scicnlifir cmt's, dc•t.ermint·d 
the cour::.e of events. Two bombs we-re 
exploded over Japanese cities; over 
200 000 people lost their lives. Why two 
bombs? Why over populatc-d areas? l 
am not sure J can answer thc-se fateful 
questions. The bombs ended the war; 
they made an armed invasion unnt!tcssary 
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"Fat Man," the plutonium bomb dmpped on Nagasaki, Japan on 9 August 1945. Larger than 
"Little Boy," the uranium bomb detonated 011er Hiroshima. it had aboU1 the same yield. some 20 000 
tons of TNT. The productron of nuclear chain reactions gave Man control over cosmic forces. 

1rnd thus perhaps saved more people than 
they killed. But .Japan may have givl'n 
up anyway under the pressure of a near 
defeat And a Soviet declara1ion of war. 
What.ever Lhr answer, the stigma has re­
mained upon the United States, AS the 
first and only country to ha,·e used nu­
clear bombs. I can not tell you whether 
the decisions were right or wr.ong-1 don't 
know. 

The war ended, and it was physics that 
had helped to win it., with radar and the 
atom bomb. as Wl'll as many other n<>w 
gadt�ets. Physics and the physicists 
moved onto center.stage in puLlic life; the 
significance of Lasic physical science be­
came generally recognized. New means 
of research, lcchnical and fi11ancial, sud­
denly were available to physicists. The 
radar technology created sophisticated 
new methods for producing eleclromag· 
nelic waves of all kinds. Maser and laser 
physics emerged from it. and with it a 
deeper w1dcrstanding of the fundamental 
interaclions of light and matter, leading 
to quantum electr(ldynamics, as well as of 
the structure of solids under various ex· 
treme conditions. 

Nuclear and subnuclear research ex· 
perienced an almost explosive develop· 
ment, with an ever growing array of cy­
clotrons, synchrotrons and linear accel· 
erators. The cosmic scope of physical 
research widened and penetrated into 
new realms of phenomena: 
• On the microscopic side, into the GeV 
region-with its mesons, hyperons, anti­
particles, heavy electrons and quarks, 
tmtering the innermost structure of mat­
ter; 
• On the macroscopic !:ide, into plasma 
physics, space physics, a new cosmology 
and astrophysics-with it.s quasars and 
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pulsars, and the observation of the optical 
reverberation of the birth of the Universe, 
the famous three-degree radiation in 
space. 

The physicists experienced a tremen­
dous surge of support for t.heir activities. 
This i n  turn led to an unparalleled ex­
pansion of their fields of endeavor and to 
a large range of new technical applica· 
tions, both destructive and constructive, 
such as fusion bombs, rocketry, transis­
tors, space travel, computers and many 
more. The physicists 11ow moved to the 
center of public attention. It was their 
enthusiasm and self-cf.nfidencc, spurred 
by their successes during and after the 
war, that brought them into contact with 
the great social and political problems of 
the times. 

Ma11y tried, and some succ�eded, to 
bridge the "communication gap" between 
politicians and scientists. Attracted by 
great, optimistic ideas of how to establish 
a new order in the world they had helped 
to engender, they embraced the idea of 
international control of nuclear explo­
sives. They hoped this would i;t.op all 
future wars, and direct the applitati1>ns of 
fission and fusion away from destructive 
bombs and towards an unlimited benign 
source of energy for all mankind. Some 
of them, perhaps, also experienced a re­
action against their feeling of guilt for 
having been involved in the creation of a 
device that could annihilate all man­
kind. 

Power-and anxiety 
The political realities, however, were 

not conducive to the ideals.of those who 
tried to unite the nations. Stalinism in 
the Soviet Union, and nalionallsm nil over 
the world, includini: our own couulry, led 

lo a brrakciO\\ n 11futkmµ1 ... it• !:!': m1cleur 
matters ht•ym11l nationnl ,;o\ ,_.,,.:� . . ay. Of 
course, neither the pliy:-.11·;-�., 1111r the 
politicians had much expPri1·t11·e in <lea l­
ing with such compljl'<llt"l tcThnical 
matteri; on an intermitinnal �.·nit·. With 
the developmrnt of fusio11 h1•n1bs, the 
nuclear arms race began in earnrst. 

Among the benign implir11tions o f  nu­
clear physics, there still rninc1111Cd the 
great promise of unlimited energy 
through the use of fission rro:1e1ors and, 
perhaps later, through co11trnll1:J fusion. 
But over the decades following World 
War Jl, doubts were raisecl evrn on that 
account. Because t.he yield per atom is so 
many million times high!'r than in any 
conventional way of producing power, the 
consequences of accidents cau$ed by 
human error are much worse. A nuclear 
power station certainly can not e.xplo<le 
like a bomb, but the possihility of acci­
dents that could spread large amounts of 
radioactivity can not be complrtl'ly ex­
cluded. Even if human ingenuity and 
care can keep the accident rate at an ac-­
ceptable level, the public and some •>ft.he 
experts look with some anxiety at this 
''extraterrestrial" way of producing en­
ergy in our terrestrial abode. 1'he fact 
that the public is acquainted with this 
cosmic force only t hroup,h the experience 
of nuclear bombs strengthens this anxie­
ty. Furthermore, the use of fission for 
power corn;tantly creates new rnw mate­
rial for hombs, which, in a nationally and 
politically divided world, adds to the 
danger of further spread of nuclear 
weapons. r The dangers and the promises of nu­

' clear-power generators are today in the 
: center of discussion; manv studies have 
·1· been undertaken and more.are under wav. 

Emolion and vested inleres1 unfortu­
nately ha\'e led to a sharp division of 
opinions, and the Arguments used on both 
sides are too ofl,en beyond lhe limit of 
dignified scientific discourse. 

Apotheosis of Irrationality 
At the same time the nuclear nrms race 

between the superpowers contin\1cs in an 
almost uncontrolled way, The Soviet 
Union and the United States assemhle 
increasing numbets of bombs, and p(;rfect 
their efficiency and their mode of deliv­
ery. More than 50 ()(){) nt1clear bombs are 
deployed and ready for use. Each cn�mtry 
now has the capability of destn>ying the 
othet many times over. Current science 
is totally unprepared to discuss intelli­
gently, let alone to predict, the totality of 
horrors that would result from an all-out 
nuclear war. Consider only the effrcts of 
the vast amounts of radioactivity released 
upon our enviromnent; these would be so 
devastating that the condit.ion of life 
would be permanently and dan�erously 
altered, without much hope of rernvery. 
Even the detonation of a singleweap<iro of 
modern design over a city would be n ca­
tastrophe unprecedenL1:d in human his-



I tory. Yet two large count ties k<:ep 
buil.-ling more And more of these horrcn­
dvus means of annihilation, knowing well 
t.hat any actuol use of these devilish gad­
gets would mean cert3in destruction of a 
large part of thr. world-making it unfit 
for habitation, with little chance of a re­
covery of civilization. Why? Why? Why? 
Only because neithrr side knows where to 
stop, and both go on producing nuclear 
weapons int.ended for all sorts of imagined 
missions. Only because each party is 
under the grip of an unrealistic measure­
counlermeasure syndrome. It is the 
apotheosis of irrationality and nntilogic; 
it is the triumph of craziness. 

ln comparison to this overwhelming 
threat the nuclear power controveri;y 
dwindles to picayune dimeusions. What 
are the dangers of nuclear-power slat.ions 
compared with the dangt'rs of tens of 
thousands of uombs that can be releac;cd 
within seconds by a small l{l'oup of human 
beings? What is the so-called "worst re­
actor accident" compared to nuclear war? 
The damages doru: by the former, which 
would come mainly from effects of ra­
diation-serious as they ere-are far less 
than the effects of a single bomb. Now 
think of the number of victims of a nu­
clear war and its irrepa.rable effects on our 
environment, on our souls, alive or dead, 
and on our planet as a whole. 

And the probabilities? Nooody really 
can estima«> the probability of an all-out 
nuclear war, but one fact is clear: With 
all those bombs around, it is not zero. 
Nuclear power may be too risky, or it m11.y 
not; I do not pretend to know the answer. 
But I know thal tens of thousands of 
stored bombs are too risky. 

Undoubtedly, it is extremely improb­
able that the US or the Soviet government 
will decide outright to set off a nuclear 
war, thereby annihilating both countries 
simultaneously. However, a nuclear 
dash may develop from local wars be­
tween smaller countries that have ac­
quired, or will soon acquire, a few nuclear 
weapons, And may make use of them in 
desperation. Or it may develop from an 
escalation of the use of �o-called "tactical" 
nuclear weapons, which are meant to be 
applied in defense against aggression by 
conventional weapons. The tens of 
thousands of nuclear bomhs arr. a mighty 
tinderbox; they may explode whether it 
was directly intended or not. 

Is there a way out? 

I am only too well aware of the dif­
ficulties in the way of reducing that. dan­
ger./ I know also that the presence of / tliese weapons is given credit for having 
prevented a world war for a longer period 
than ever before. But, as time passes, the 
weapons multiply and become more effi­
cient; they are adapted to all kinds of 
purposes, such as the neutron bomb. 
They arc therefore more likely to be used. 
The outbreak of a volcano becomes more 
violent after long pauses. Here we have 

Nothing obscures the view south from the roof of a bulldlng around Yamaguchi cho. The city ot 
Hiroshima has become a b<lre scorched fleld; Motoujlna and a gas tonk appear to be near at hand. 

I a man-made volcano: It could be re· Cerl�inly this task can not be accom­
l moved. plished from today to tomorrow; it is 

I usrd the phra<1e "almost uncon· bound to be an extremely difficult pro· 
trolled .. in rPf<:rrinc to the nuclear arms ccss. 
race. There ha"e indeed be<:n a few 
hopeful attempts, albeit small and ten- The foremost problem 

tath•e, that slowed it down a bit.. One was There is a hope and not only a peril in 
the ce.5S3tion of bomh le.;ts above ground; the nuclear development. The growing 
the Cliher was the fir:>t SALT agreement recognition of this awful threat may still 
six years hgo, which will. l hope, be ex- change the attitudes of the sm•ereign 
p:mdcd in lhe near futun:. Th1:y are not states, to lead slowly to the recognition 
much, but they are two small steps in the that ultimate milita.ry preparedness is 
righl direct ion, nnd we r.11n be proud that much less safe than a reduction and 
i:;(Jme of our colleagues were active in eventual abolition of nuclear �veapons. J. 
l>rint,ring them about. Rt>l>ert Opµenlieimer said in 1945, shortly 

'l'he difficulties of going further 11re after tbc end of the war: 
enormous. Some raise the fear that the ''The point is that atomic weapons 
other :;ide will g11in more, or might even constitute a new field and new oppor-
dare t.o take the tremendous risk of a first. tunities . . .  when people talk of the fact 
strike regardless of the conseqntmces. that this is not only a great peril, but a 
There are those who say that a free society great hope, this is what they should 
can not compete in terms of nuclear ar- mean. I do not think they should mean 
maments with an authoritarian system in the unknown, though sure, value of in-
any other way but through an all·out dustrial and scientific virtues of atomic 
technological arms race. · Voices are heard energy, but rather the simple fact that, 
that we should not be too confident of because it is a threat, because it is a 
negotiated contracts with our opponents; peril and because it has sµecial char-
lhaL we should rather a:...,Url' a reasonnble acteristics, there exbls a possibility of 
survival rate by a large effvrt of organiz«i realizing, of beginning to realize, those 
civil defense i n  order to mnke the popu- changes which are needed if there is to 
lat ion as ready as one tan be for the great 1_ be any peace." 
holocaust. l honor the intentions (If those 1 The task must be faced; i t  is the first 
who advocate such measures but., to make · and forernost problem of our time. Any 
them effective, if this is at all possible, t one of us can and should play a role in this 
would thoroughly change our way of life. 1 task, as a scientist and as a human being. 
I can not help sympnthizing with the 'l'he most important step is a new setting 
majority of our population, who do not of priorities. The reduction and evt!ntual 
want to live under a constant awareness j abulition uf nuclear weapons must hat.:e 
of mankind's ultimate self-destruction. absolute priority: everything else must be 

We can not go on forever living underlsubordinated to this gual. The cunse­
a continuous threat of annihilation. quences of nuclear war are irreparable, 
There must be ways and means to de- whereas the consequences of other set· 
crease the number of nuclear bombs. b11r.ks in world politics can be corrected. 
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A victim of the atom bomb Eixnloded over Hiroshima. Over 200 000 people lost lheir lives in the 
two Japanese ciHcs bombed 1n World War II. Today more than 50 000 nuclear bombs vastly more 
powerful than these are deployed and rep.dy for use. and the inventories are growing every da�; Weisskopf: "The reduction and abolition of nuclear weapons must have absolute priority. 

This change of priority is essential and 
:can he achieved nnly by ('onstant pressure ·
of public opininn. R!'mem her how ef­
fective public opinion wm; during the I Vietnam War. In nuclear matters. the 
public is now interested only in the re1A­
t1vt•ly unimport..<int i>:$uc of nuclciu power. 
This must chan�e. The issue of getting 
rid of nudcar arni11mcnls must receive 
much more p11ulic all enti<1n, support and 
pressure than it ret·eivE's today. There is 
much too little discus�iou of these essen­
tial llUestioos: Do we not already have 
ennu�h bomb:. for deterrence? How 

, . 
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would the Soviet Union react to a re­
straint in development or to a cutback? 
We must find that right balance of risks 
most conducive to lowering the lr.vels of 
nuclear armaments. WhaL is ncPdcd is a 
combination of new technical id!?as and 
common sense, based upon humane cun­
si<lerat ions. 

Only when we see a chance of success in 
the abolition of nuclear armaments can 
we scientists be proud of the achieve­

' men ts we gained during the last decades: 
'olir l1>aps into the cosmos; our prnetration 
into the innermost structure of matter; 
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To pec:ce! At the SALT talks in Vladivostok. No11ember 1974, Soviet premier Leoni1 Breit•nev 
and US President Gerald Ford raise their glasses in a toast. What ls needed to !ind the "right halance 
of risks" are "new technical ideas and common sense based upon humane considerations." 
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our achievement,,. in l{l•tting at tht hasic 
processes of life, the W\lrkin:;:s of DN . .\ �1d 
RNA, and the tremt'nduu:> dt'velopments 
in our knowledge of organized matter. 

It is not the first time in history that 
human greatness and human folly grew 
side by side in the same period. Think of 
the Gothic cathedrals, together with the 
senseless and murderous crusades, 700 
years ago. Think of the blossoming of art 
and philosophy during the Renaissance. 
along with the decimation of Europe's 
population during the religious wars, 500 
years ago. Think of the music of Mozart 
and Beethoven, and of the slave ships 
plying the oceans, 150 years ago. Think 
of the greatest achievements of scientific 
thought, quantum mechanics and rela­
tivity theory, and the ascendancy of the 
murderous periods of Nazism, Fascism 
and other authoritarian regimes, 50 years 
ago. Finally, think of the great achieve­
ments of science today, together with the 
folly of the nuclear arms race. 

The last folly is more serious than all 
the previous ones. We are dealing with 
cosmic forces. Our epoch may be the end 
of what has been a great age of mankind, 
great in spite of a!I the strife and wanton 
destruction. Our age has been great in its 
achievements in art, archilectme, litera­
ture, music; great in its numerous i;ocial 
innovations, in spite of the fact that in 
most parts of the world social organization 
and the quality of human life leaves much 
to be desired; great in its medical suc­
cesses, which have resulted in the dou­
bling of the average age of man; great in 
its means of food production, communi­
cation and transportation-which makes 
a united world without hunger and want 
n possibility, if not a reality, And, last but 
not least, ours has l.Jeen a great civilization 
because of lhe constant growth of our in­
sights into the mysteries of Nature, the 
continuous opening up, leaf by leaf, of the 
blossoms of truth and wonder. 

The age of Insight 

If we do not succeed in abolishing the 
nuclear arms race and a nuclear war re­
sults, all these grnat !:.tcps will l.Je brought 
to naught. The twentieth century would 
then be remembered as the time of prep; 
aration for the great catastrophe, and 
science would be seen as the mairt culprit 
and the main instrument of destruction. 
The twentieth century ought to be re­
membered as the age in which mankind 
acquired its widest and deepest insights 
into the Universe, and learned to control 
its martial impulses. 

Let us hope, strive and act so that it 
will. 

• 

This article is an adaptation ofa talh gi1•en 24 
April 1978 al the Washington, D.C. meeting 
of The Aml'riron Physical Societ,v, <H µart of 
a cummemuratiue11ession marking lhl' fortirth 
anniversary of thf.' discoi:ery uf nude11r fis$irm. 
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The nuclear weapons problem is analogous to the nuclear power 

problem, in my opinion. Although clearly both the production of nuclear 

weapons and nuclear power could be made safer than they now are , I am 

convinced that nuclear weapons and nuclear power can never be made 

ethically acceptable in terms of public health and genetic integrity. 

Therefore , I favor getting rid of both the weapons and the power plants . 

Efforts to make these twin technologies safer, make sense only if 

you consider both technologies acceptable and if you consent to having 

nuclear weapons and nuclear power on this Earth. If you do not consent , 

you avoid helping to perpetuate them with the "fix-it'' myth---the 

sleeping pill for the public. Instead, you work to educate the public 

about your reasons---about those risks to health and life which can not 

be eliminated and which make the nuclear twins ethically unacceptable. 

This hearing is a welcome step in that direction, for I am sure 

that most Californians have no idea what a hazard the Livermore 

Laboratory creates for them and for countless future generations . We 

should all be grateful to the Friends of the Earth and the Weapons Labs 

Conversion Project for helping to create this forum . 

Now, specifically with respect to the Livermore Laboratory , I 

consider that the handling of kilo-curie quantities of plutonium and 

other actinides ( indeed, the Environmental Impact Statement discusses 

a limit of 225 kilograms of plutonium for the P lutonium Materials 

Engineering Faci lity ) , means that the Livermore Laboratory and its DOE 

sponsors are quite willing to be responsible for causing from 1 0 , 00 0  

to millions o f  lung-cancer deaths in residents o f  California , to render 

huge parts of California hostile for human habitation for hundreds or 

even thousands of years, and to pollute life even beyond California--­

for plutonium can migrate once it gets loose in the environment .  

Both DOE and LLL have consistently downplayed the cancer-producing 

properties of plutonium, first by deceiving employes , and second by 

deceiving the public both through its employes and through publicity 

release s .  I n  no way have DOE and LLL been able to refute my estimate 

that fallout plutonium itself has signed the death warrant of one 

million people in the Northern Hemisphere. The EIS models for calcu­

lating plutonium and other actinide dosage to the lungs are erroneous , 

and the DOE ''Standards for Radiation Protection" are more appropriately 

described as "Licenses to Commit that Number of Random Murders Which I s  

Convenient for I t s  Operations " .  There is ample reason for Nuremberg 

Trials of DOE for its radiation standards on the basis of crimes against 
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humanity, but I sha l l  not dwell upon that issue here. There are 
plentiful opportunities for that discussion in other forums . 

As for the EIS descriptions of administrative controls , procedures 
of safety, redundancies , HEPA filters , etc. etc . , they are not worth 
the paper they are written on . The Three-Mile-Island experience has 
properly convinced the majority of Americans that the nuclear bureau­
cracy is an Emperor without Any Clothes , and the Emperor ' s  credibility 
wi l l  never be restored by pompou s ,  assinine pronouncements of DOE , NRC , 

or nuclear officials. 

So i t  must be made clear to all Cali fornians and Americans in 
general that LLL and DOE regard them and their health and their property 
as expendabl e .  That is the real meaning of the Environmental Impact 
Statement .  

I know that some people suggest a solution for LLL via moving 
such work as its plutonium work to Nevada . The argument advanced is 
that Nevada i s  already thoroughly contaminated, and that the Nevadans 
have not objected to nuclear work . I consider that position inunoral 
in the extreme . The Nevadans are not second-class citizens just because 
their population density is low. That they are ignorant of the hazards 
is not a reason to victimize them instead of victimizing Californians. 

Now, having stated all this, I may surprise you when I state that 
I support the continued existence , temporarily at least, of the research 
and development effort on nuclear weapons conducted by DOE and LLL . I 

must explain , and I must measure my words careful ly , for what I have to 
say may appear internally contradictory , although it i s  not s o .  There 
are other individuals and groups you will hear whose broad objectives 
are not different from mine , but who may easily misinterpret what I say. 

A response to the EIS concerning the Lawrence Livermore Laboratory 
really must be predicated upon the values one holds . My hierarchy of 

values is the fol lowing : 
Highest : Justice , Freedom from s l avery , and Honesty. 
Next: The right to life, and a healthful life , for this 

and future generations . 
Next : The right to one ' s  freedom of speech and the sanctity 

of one ' s  property . 
Because of the hierarchy, I hold that freedom of speech i s  forfeited 

if that freedom is used to advocate genocide , for instance , by Nazis . 
And I hold that the right to private property i s  forfeited i f  that 

property is being used to commit murder agai n st the populace. Thus , 
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nuclear power plants---all of which are committing random, premeditated 
murder on members of the public---retain no sanctity against trespas s .  
I n  both cases (speech and property ) , the sanctity of life i s  the higher 

value. But the nuclear weapons problem is one which involves a still 

higher value : freedom from enslavement. 
It seems quite obvious , logically,  that the whole concept of 

''deterring" nuclear war by having nuclear weapons ,  means that you 
believe at least one side has the evil intention to dominate or enslave 
the other . Otherwis e ,  what i s  there to deter? Otherwise , why not j ust 
dis-arm unilatera l l y ,  regardless of what the other side doe s ,  i f  i t ' s  
j ust a Pussycat? The moment you admit that we need some nuclear weapons , 
you admit there i s  some evil intent which needs deterrin g ,  and i t  follows 
from this admission that you have to work feverishly in your own weapons 
lab to stay-even-with, or ahead of the enemy . 

Those who would suggest that the DOE-LLL efforts in nuclear 
research and development be abandoned, are in effect saying that i t  i s  

safe to give the Soviet Union a first-strike capabi l i ty on a s ilver 
platter. 

There can be no doubt , without any recourse to classified informa­
tion, that the essence of the U . S .  and U . S . S . R .  policy on nuclear 
weapons is research and development toward a first-strike capab i l i ty .  
Sooner or later, one side will probably succeed in this endeavor , and 

will surely feel pressed to use that capability in a final solution . 
As for the SALT agreements ,  I find those absurd , since the 

participants are willing only to give up numbers of weapons , not to 

stop the research and development to gain the crucial advantage . Thus 
SALT is an overt manifestation of mutual insincerity about preventing 
nuclear holocaus t .  

There i s  much insincerity in the U . S .  posture. But we still have 
some freedom in the USA, an asset of immeasurable value . I have the 
most profound contempt for the state-slavery of the Soviet Onion and 
the 1 0 0 0-year Reich its leaders have imposed upon its unfortunate 
citizens. There are other areas of the world where the darkest of ages 
have also become reality. I want none of those slave-states able to 
enslave the people of the United States , and I have no doubt there are 
those, such as the Soviet Leadership, who would be willing to do just 
that. I do not consider this position as supportive of the Cold War, or 

of being a hawk. I t  i s  simply a matter of not being naive . 
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Thus, while DOE and LLL represent a deep threat to health and 

life through such activities as plutonium handling, I must reluctantly 
state that the higher value---freedom from slavery---necessarily is a 
more important value for me . Therefore , I do not advocate any 
unilateral interference with nuclear weapons R & D .  

Nuclear weapons are indeed an abomination. Nuclear weapons R & D 
will,  unchecked, lead to nuclear war. But the only hope , in my opinion, 
is to buy some time to open some new minds,with the hope that the 
world may come to its senses, and understand why we have this 
abominable threat. 

The reason we have this threat is the existence of a medical 
disease known as power-lust. Worldwide, the sickest members of all 
societies, afflicted with this disease , scramble to the top of the 
heap and hold the world population hostage to their insane goals . The 
average American has no conflict with the average Soviet citizen, or 
citizen of any other country . The desperately sick people known as 

" leaders" or "rulers" play with supra-lethal toys ,  and threaten a l l  of 
us throughout the world. Until and unless the people of the world learn 
the true threat from this sickness of their leaders , and remove them 
on a worldwide basis from the positions of power from which they can 
inflict so much misery, we are wasting our energies talking about SALT 
agreements , or moving Livermore plutonium work to Nevada , or nit-picking 
the technical de.tails of the EIS document . 

I t  debases our ethics and should boggle our minds to be here 
focusing on making preparation for nuclear war safer! What we need is 
some honesty---especially from Jimmy Carte r ,  DOE , and the weaponeers--­
about where the nuclear R & D is inevitably leading, instead of the 
deception that SALT agreements will lessen the growing probability of 
nuclear holocaust. 

Meanwhile, the ·best place to conduct plutonium work would be in 
a building attached to the United States Capito l ,  since nothing less 
will convince Congress of the moral bankruptcy of the U . S .  with respect 
to weapons policies . I would equally favor seeing plutonium work in 
the Soviet Union performed inside the Kremlin, for the same reason. 

# # # # # 
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Foreword 

The calculations presented here, and in the other reports of 

this CNR series, represent a first approximation of the biol�gical hazards 

from plutonium exposure. 

In essence, these ore studies of the dosimetry of plutonium ex-

posure. There are certain critical voids in mankind's knowledge of the 

physical and physiological porometers which determine the dosimetry, 

and thus we have mode necessary assumptions which ore oil clearly 

identified • 

It is anticipated that as additional data become available, 

the calculations herein will be updated to take them into account. 

No permi ssion is required to reproduce this report. 

Since the Committee for Nuclear Responsibility depends 
on gifts , if you wish additional copies of this report 
from us , please send $ 1 . 00 per copy to C . N . R . , 
POB 3 3 2 , Yachats , OR 97�9S . 



Summary of Conclusions 

(1) The lung cancer potential in humans from inhaled insoluble compounds of 

plutonium (such cs Pu02 particles) has been grossly underestimated by such authoritative 

bodies as the International Commission on Radiological Protection and the British Medical 

Research Counci I .  

(2) The tenn "lung cancer dose", used freely in this report, hos a specific scientific 

definition, namely, the reciprocal of the lifetime lung cancer risk per unit of radiation, 

whatever be the units under discussion. In more popular terms, one "lung cancer dose" 

of a carcinogen such as plutonium introduced into a population will assure one extra 

lung cancer death. 

(3) The lung cancer hazard of plutonium inhalation is much higher for cigarette-

smoking humans than for non-smokers. The calculations presented here suggest the follow­

ing values for inhalation of insoluble plutonium particulates. 

For Cigarette-Smokers: 

Pu239 

(a) 0.058 micrograms deposited Pu239 represents one "lung cancer dose ". 

(b) 7, 830, 000, 000 111 ung cancer doses 11 per pound of Pu239. 

Reactor-Pu 

(a) 0.011 micrograms deposited reactor-Pu represents one "lung cancer dose 11 

(b) 42,300,000,000 "lung cancer doses" per pound of reactor-Pu. 

For Non-Smokers: 

Pu239 

(o) 7 .3 micrograms deposited Pu239 represents one "lung ccncer dose". 

(b) 62,COO, OOO "lung ccncer doses" per pound Pu239. 



Summary of Conclusions p-2 

Reactor-Pu 

(a) 1 .4 micrograms deposited reactor-Pu represents one "I ung cancer dose". 

(b) 338,000,000 "lung cancer doses" per pound of reactor-Pu. 

(4) While the estimated hazard is about 127 times lower: for non-smokers than 

for smokers, the ha%ard for non-smokers for retictor'...Pu, which is what nuclear energy 

provides, is indeed seve·re. Clearly, there would be no source of comfort a.vai lable 

even if no one in the population smoked cigarettes. 

(5) The reason for the gross underestimate by JCRP or BMRC is their use of a 

totally unrealistic, "idealized" model for the clearance of deposited plutonium from 

the lungs and bronchi, plus their non-recognition of the bronchi as the true site for 

most human lung cancers. The erroneous model used by such organi:zations fails totally 

to take into account the effect of cigarette-smoking upon the physiological function 

of human lungs. 

(6) Plutonium nuelides, or other alpha particle-emitting nuclides, in an insol­

uble fonn, represent an inhalation hazard in a class some five orders of magnitude more 

potent, weight for weight, than the potent chemical carcinogens. 

(7) The beagle dog data on lung cancer production from inhaled plutonium 

olready are in good general accord with the human estimates of this report, even though 

it is widely reali%ed that the cun-ent beagle data must be overestimating the lung cancer 

dose. When the beagle data become available at lower dosages, it is virtually certain that 

they will not be signific.antfy differentfrom the· human estimates. 



Summary of Conclusf ons - p 3 

(8) None of the calculations presented in this report make any use of "hot particle" 

theories and are in no way dependent upon such theories. Unfortunately, so much e�fort 

has been expended, for example, by the British Medical Research Council, in countering 
. 

"hot particle" theories that they overlooked the real cancer hazard derivable from 

straightforward dosimetry, as presented here. It ·tums out that dosimetry provides cancer 

risk estimates well within order of magnitude agreement with those predicted by Geesaman-

TamP.lin-Cochran . 

(9) The lung cancer potentiaf of insoluble particles of plutonium compounds should 

result in worldwide rejection of nuclear fission energy involving any kind of plutonium 

handling or recycling. No meaningful mitigation of this problem would be achieved even 

if cigarette smoking stopped totally. 
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THE CANCER HAZARD l=ROM INHALED PLUTONIUM 

John W. Gofman* 

Introduction 

At this critical juncrure for societal choices of energy supply for the future, one 

possible choice is a nuclear fission economy bas.ed upon the element plutonium (element 94) . 
Tamplin and Cochran (1) have pointed out thct the U.S. AEC proiected that over 4 mil lion 

megawatts of nuclear capacity will be installed between 1970 and 2020. Based upon this 

estimate, Tamplin and Cochran pointed out that over the lifetime of these plants this 

installed �opacity could result in a cumulative flow of approximately 200 million ki lograms 

(440 million pounds) of plutonium through the nuclear fuel cycle. Putting this much 

plutonium "through the nuclear fuel cycle" means plutonium becomes o commonplace 

article of commerce, being handled by thousands of workers and being transported on 

highways, railways, and airways in numerous shipments per day. 

Plutonium is widely recognized as a potent carcinogen, and is of particulcr 

concern in the form of insoluble partides of plutonium dioxide (Pu02) as a very potent 

agent for the production of lung cancer in man. Estimates have been made by several 

Individuals end groups of the number of human lung cancers to be expected for the 

tnhalation of specified quantities of Pu02 portides. Such estimates range over several 

orders of magnitude, with Cohen (2) providing the lowest estimate, Templin-Cochran (l) 
providing the highest estimate, and the British Medical Research Counci I (3) providing 

evidence suggesting on intermediate value. Unfortunately, the problem hes been clouded 

by needless polemic discussion of whether or not the "hot particle" hypothesis (Geesaman) (4) 

*John W.. Gofman, M . D . ,  Ph.D . is Professor Emeritus of Medical Physics, Division of 
Medical Physics, University of California, Berkeley, Cclifomio. 
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Is correct. The issue of Pu02 particle carcinogenicity can be approached in a straight­

forward manner with no reference whatever to 11hot particle" theories . 

It is our purpose here to present such a straightforward analysis leading to 

some reasonable limits for the expected numbers of human lung ca!1cers for the inhalation 

of plutonium particulates. There are certain crucial voids in our knowledge of the 

behavior and disposition of PuOz, once deposited in the lung. As a result, the esti mote 

of the number of cancers becomes dependent upon the assumptions used where evidence 

is Jocking. Cohen, in his analysis, simply overlooked the important problems of 

behavior of the Pv02 in the lung. The British Medical Research Counci I paid lip service 

to certain of the problems, but then neglected to indicate how failure to address the 

problems might provide a falsely low estimate of lung cancer hazard from plutonium 

Inhalation . 

Detai led Analysis of Lung Cancer Induction by Plutonium 

The analysis of the lung cancer-producing properties of inhaled plutonium 

particulates (usually, but by no means necessari ly, insoluble particles of Pu02) proceeds 

by several steps. 

Step 1 :  Analysis based upon the known carcinogenicity of x-rays, gamma rays, and 

ne\ltrons for human rung tissue, fol lowed by analysis of the dose to be delivered to rung 

tissue by inhaled particulates of plutonium, assuming the plutonium deliven its radiation 

to the entire mass of broncho-pulmonary tissue . Since the nuclear power industry wil l  

provide mixtures of plutonium nuclides, rather than the predominant nuclide, Pu239, 

the analysis wi I I  consider effects of Pu239 and effects of Pu mixtures from nuc I ear pow�r 

reactors, to be design'ated simply as "reactor-Pu " .  

Step 2 :  Analysis of the nature of the problem of non-uniform distribution of plutonium 

within the lung and the crucial problem of which eel Is in the broncho-pulmon�ry system 

are involved in human lung ccncer production. 
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Step 3: Final estimates of the probable limits to be placed upon the lung cancer 

expectations per pound of plutonium deposited in lung tissue of human populations. 

Step 1 .  Analysis based upon the known carcinogenicity of x-rays, gamma rays and 

neutrons for human lung tis.sue. 

There has been, for several years, conclusive evidence that human population 

groups exposed to x-rays, or to combinations of x-rays, gamma rays, and neutrons have 

developed an excess of lung cancers thot must be attributed to radiation exposure . Gofman 

and Tamplin (
S-�bve presented comprehensive analysis of the quantitative aspects of such 

lung cancer production. tv\ore recently the _ BE IR Committee presented its analysis of the 

same evidence. (.24) We shall discuss the differences (minor, at best) in the conclusions 

to be derived from both analyses. There is abundant additional proof that broncho-

pulmonary irradiation produces lung cancer in man from the tragic experience of uranium 

(and other) miners exposed to radon gas and daughter products of radon. However, we shal l  

refrain from using these fatter data for quantitative purposes because virtually everyone 

realizes that dose estimation in reds or rems is exceedingly tenuous at best for the miners. 

The analysis of Gofman-Tamplin led to the conclusion that, for diffuse lung 

!rradiation, 1 rem mectns 2<% increase over the spontaneous lung cancer death rate each 

year in an exposed population, once the latent period of some 10-15 years is passed .  (25) 
Precisely how long this 2% per year increase (in lung cancer death rate) persists is not 

known from direct evidence. A modestly conservative estimate (agreed to by many observers) 

is a persistence of 30 years, but persistence for the remainder of the life span of the exposed 

population cannot be ruled out • .  The BEJR Committee recognized this uncertainty in its · 

report. The value of 2% increase over spontaneous lung cancer death rote, according to 

Gofman�Tamplin, applies for young adults of the 20-�0 year age range. 



-4-

Some workers have analyzed lung (and other cancer) production by radiation 

in terms of the absolute number of cancers produced per rem exposure of a population, 

with no reference to a percent increase over the spontaneous occurrence rote. Cohen has 

chosen this approach, with the strange statement that: 

"It may be noted that our calculations employed the "absolute risk11 
model of Reference 5 (the BEJR rep0rt) rather than the "relative risk " 
model .  Primarily this is because the age-dependent risk of each 
type of cancer is not readily available, and the calculations ore 
more complex. In ref. 5, the relative risk model gives a two times 
larger effect. However, the available evidence tends to support 
the absolute risk model and it seems to be preferred by most experts 
in the field, so its use is justified by our aim to determine the most 
probable effects. "  

The available evidence, in the opinion of the present author, is very much in 

favor of the opposite cone lusion - namely, that the re lotive risk method hos very sound 

foundation indeed. A variety of pertinent sources of evidence points strongly to radiation 

action os a multiplier of other carcinogenic influences {e .g.,  radiation multiplies the 

effect of cigarette smoking in the uranium miners) . If radiation acts cs a multiplier, 

then the best approach is the relative risk method, with a specified percent increase over 

the spontaneous cancer fatality rate per rem of exposure . The BEIR Committee was unable 

to choose between the two approaches, commenting as follows: (p.99, BEIR Report) 

"Absolute risk estimotes ore generoffy more useful for purposes of 
radiation protection than ore relative risk estimates, because they 
specify directly the number of persons effected. On the ether hand, 
if the risk due to radiation were found to increase in proportion to 
the natural risk, then the relative risk would provide the more appro­
priate estimate . Since the existing knowledge of radiation carcino­
genesis is not always sufficient to indicate which type of estimate 
applies best in a given situation, both the absolute risk {where possible) 
and the relative risk are given in this report . "  

Since the present author considers the scientific evidence cverwhermingly in 

favor cf -the relative risk method, that method (including BEIR 's relative risk estimates) 
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will be used in all calculations here. It is a very simple matter, as wi l l  be noted, to 

convert the relative risk estimates, scientifically sound1 into absolute numbers of lung 

cancer fatalities. M:>reover, in periods of rapidly changing lung cancer death rates 

(such as the 1940-1975 period in the USA), the relative risk method con avoid serious 

· errors of under-estimation. The absolute risk method, using data for populations exposed in or 

before 1945,may be truly irrelevant in making estimates for the real world of 1975. 

The most recent datum from the American Cancer Society provides the· estimated 
(26) 

value, 63,500 lung cancer deaths per year (1975) for � in the USA. Virtually all these 

lung cancer deaths ere in men � 25 years of age, so they may be taken to occur in a 

population of approximately 50 million men (those over 25 years of age). 

The spontaneous (or as BEJR calls it, the "natural'� lung cancer death rate, 

therefore, is 

63500 , or 1 . 27x 10-3/year. Expressed otherwise, this means 1 . 27 fatal f ung 
5xlo7 

cancers per 1000 persons per year, spontaneou:sly occurring in men over 25 years of age. 

If we now utilize the Gofman-Tamplin figure above of a 2% increase over the 

spontaneous rate per rem of exposure, we arrive, per rem, at the following: 

(0.02) ( 1 .27x 10-3), or 2.54x 10-5/year as the expected increase in Jung cancer 

fatalities per year per rem of exposure . Henceforth in this discussi�n, we shall refer 

to estimates arrived at in this manner as "Gofman-Tamplin'' estimates. 

The BEIR Committee arrived at a somewhat lower percentage increase per rem 

of exposure . However, BEIR realized that the exposed subjects had not been followed 

long enough to be sure they were on the ''plateau 11 of observed effects. We may quote 

BEIR Report (p. 156) as follows: 

"It is pos.1ible, therefore, that in the final analysis the absolute risk 
in these groups wi II approach 2/106/year/ rem and the relative risk wi I f  
reach 0 .5% or higher. For the three groups (miners and Japanese 
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survivors) in which up-to-date information is available, it is significant 
that mony new coses have been added d1.ri ng the past few years. " 

This is a powerful admission by the BEJR Committee. They are admitting that 

their estimate is only four-fold lower than Gofman-Tamplin and admitting that when all  

the evidence is in, they may be even closer to Gofman-Tamplin esti�ates. 

Let us not anticipate the future, and simply proceed utilizing the BEIR figure 

of 0 ,5% increase in relative risk .per year per rem, realizing that it is� a most conservative 

public health estimate. * 

Since 0.5% is 1/4 of 2°/o, we would soy that BEIR should conclude that the risk 

of fatal lung cancer, for USA subjects in 1975, is 

1/4x2.54x 10-S/year/rem, or 6.3x T0-6/year/rem .  

Henceforth in this discussion, w e  shall refer to estimates based upon this number as "BEJR" 

estimates. 

Cohen, in his analysis, quotes BEIR as giving ''The cancer risk of radiation 

to the lung cs l .3x l0-6/year-rem for adults" .  This low figure, hosed upon absolute 

data from 1945, may be truly irrelevant for exposure of populations today. 

Henceforth in this discussion, we shelf refer to Cohen's analysis based upon 

the 1 .  3x 10-6 I ung cancer deaths/ year-rem as the "Cohen "  estimate . 

It was stated above that most observers (including BEIR Committee) consider 

the "plateau 11 effect may persist for 30 years, or even longer. And while not truly 

conservative \in the absence of positive knowledge), we shall, for present purposes, 

utilize the potential underestimate of 30 years on the "plateau " .  

This leads to the following total lung cancer production per rem as follows: 
. 

"Gofman-Tamplin" 30 x 2.54xlo-S = 7 .62xlo-4 lung cancer deaths per lifetime-man-rem. 

"BE IR'' 30 x 6 .3xlo-6 : 1 .89x1Q-4 lung cancer deaths per lifetime-man-rem. 

"Cohe n "  3 0  x 1 . 3x 10-6 :::::. 3 .  9xlo-5 lung cancer deaths per lifetime-man-rem. 

•see Note l in "Supplemental Notes ".  
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The Concept of the "lung Cancer Dose" 

It has become commonplace recently to alter such presentations of risk into 

another format, namely, that which describes "the lung cancer dose ".  This is a simple 

and useful way to present the estimates. If the lifetime risk is � per man-rem, then 

the "lung cancer dose" is (1/x) man-rems. 
. 

Thus, for il lustration, if the lifetime risk is 1 out of 10, which means O .  l per 

man-rem, then the "lung cancer dose " is 1/0. 1 ,  or 10 man-rem. 

Applying this relationship to the estimates above, we derive the folJowing: 

"lung Cancer Dose ", in man-rem 

"Gofman-Tamp Ii n"  1 / or 1310 man-rem. 

"BEJR" 

•cohen" 

7.62x 10-4 

1 , or 5290 man-rem. 
1 . 89x l0-4 

1 , or 25, 600 man-rem. 
3. 9x 10-s 

Calculation (Step 1 level} of •tung Cancer Dose" for Insoluble Inhaled Plutonium Partic les 

The Cohen approach (which we shall here term Step 1 level calculations) is to 

calculate plutonium dosage as though the dose were distributed throughout the entire 

moss of lung tissue . While it will  be shown below (Step 2 calculation) why this is � 

reasonable, it will suffice for Step 1 calculations. Cohen has used the reosonable value 

of 570 grams as the lung mass for average man (exclusive of blood). Further, Cohen has 

applied a factor of 10 for conversion of rad to rem for the alpha-particle radiation of 

plutonium. The British Medical Research Council Report suggesn (p. 10) a value of 

10-20 for this conversion . Again, even though possibly not conservative enough, we 

shall use t he Cohen value of 10 for conversion of rads to rems. 
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To convert microcuries of plutonium deposited to dose in rems, Cohen has used 

the equation: 

Dose in rems/day :: 51 EQ/M reml/doy-microcurie 

where E = energy deposited by alpha radiation in MEY 

M = mass of organ in grams 

Q = quality factor (the ratio of rems to rods, or the ratio of carcinogenic 

damage of the Pu alpha particles to that of gamma rays of the same enerpy}. 

(E for Pu239;i: 5 . 1  MEY; Q:: 10; M -::. 570 grams) 

We shall accept all  this for Step 1 calculation purposes, except to re-iterate 

that using M ::: 570 grams assumes distribution of the dose to the whole lung tissue mass. 

In Step 2 calculations below, this crucial issue wi I I  be treated in detai I .  

Using the equation above, Cohen arrives at 2000 re ml (for that portion of the 

plutonium presumed to be retained in the lung with a 500 day half-time for removal) 

per microcurie of deposited plutonium (Pu239) . We shal l  return later to this "500 day 

half-time for removal" ,  but for Step 1 calculation, the 2000 rerm per microcurie wi l l  

be accepted . Incidentally, since the other Pu nuclides in "reactor-Pu" wi l l  have E values 

not very d if f e rent from the 5. 1 MEY for Pu239, the same co I cu la ti on wi II opp I y per 

mtcrocurie of other Pu nuclides. 

Since we have, above, assigned for the "Cohen " estimate, a value of 25,600 

man-rem as the "lung cancer dose", it follows that 1 microcurie of Pu239 delivers 

2000 , or 0 • 08 "I ung cancer doses 11 • 

25600 
Expressed otherwise, l/0 .08, or 12.5 microcuries Pu239 {For 11Cohen" e!timotes) 

deposited provide �  "lung cancer dose " .  

in Cohen's paper, he used a risk of "about 4 . 7  percent" per microcurie instead 

S°fc, per microcurie by includinQ the risk for chi ldren (erroneously, we believe) and the 
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rfsk for adults well beyond 30 years of age. Since we are comparing all estimates for 

adults 20-30 years of age, we have made the minor adjustment in Cohen's estimate back 

to 8% per mic:rocurie (as per his Figure 2). 

Cohen stated, additionally, that of alJ the plutonium particulates inhaled, only 

25% is retained for potential deposition, and he therefore multiplies his "lung cancer dose" 

by a factor of 4 .  Since all these discussions relate to deposited plutonium, rather than 

Tnholed plutonium, it is inappropriate to utilize this particular factor of 4. Thus, we 

shall leave the "Cohen" estimate at 12.5 microcuries deposited Pu239 per "lung cancer dose" 

or per "lung cancer death 11• 

There are 16.3 micrograms of Pu239 required to provide 1 microcurie of Pu239 
- -

alpha radiation. (This is directly calculable from the 24,000 1ear half-life of Pu239> . 

Therefore / the "Cohen 11 estimate becomes 

(12.5)(16.3), or 204 micrograms of Pu239 deposited per "lung cancer dose11• 

For "BEIR" estimate, with 5290 man-rems per "lung cancer dose ", we calculate 

5290 , or 2 .65 microcuries Pu239 per "lung cancer dose" .  
2000 

-

Converting to micrograms, 2.65x 16.3 = 43 .2  micrograms Pu239 deposited per 

"lung cancer dose" .  

For "Gofman-Tamplin" estimate, with 13 10 man-rems per "lung cancer dose", 

we calculate 13 10 , or 0.66 microcuries Pu239 deposited per 11lun9 cancer dose" .  
-m50 -

Converting to micrograms, (0.66x 16.3) � 10.8 micrograms Pu239 deposited 

per "lung cancer dose" .  

A l l  these data are summarized in Table 1 .  



-10-

Table 1 

Step 1 Calculation 

(assuming distribution of pfutonium-239 throughout entire lung mass) 

Estimate i'icn-Rem per "Lung Cancer Dose" Micrograms Pu239 deposited per 
"lung Cancer Dose 11 

"Gofman-Tamplin" 1 ,310  )0 .8 

11BEIR" 5,290 43.2 

"Cohen 11 25,600 204 

Cohen has pointed out / correctly, that the mixture of plutonium nuclides 

from power reactors contains, in addition 'to Pu239, several shorter-lived nuclides. There-

fore, he states, correctly, that reactor-grad'e Pu is some 5 .4 times as hazardous by weight as 

pure Pu239 {as high as 10 times in high bum-up light water-reactor fuel). Taking this 

SA-fold hazard factor into account, we arrive at the estimates in Table 2. 

Table 2 

Step 1 Calculation 

(assuming "reactor-Pu" distributed throughout entire lung mass) 

Estimate Micrograms Reactor Grade Pu per 11Lung Cancer Dose 11 

"Gofman-Tamplin" 2.0 

e.o 
11Cohen " 37.8 

We are now in a position to make a Step 1 estimate of the "lung cancer doses" 

per pound of Pu239 or per pound of reactor-grade Pu. The reader may well ask "Why 

calculate per pound of plutonium?" The answer is simply this. For considerations of 

the hazard posed by a plutonium-based nuclear fission energy economy / we know the 

number ·of pcunds expected to be in doily commerce, and thus it ls well to know the 

number of "lung cancer doses" Involved in such an economy . •  

'*See Note 2 in "Supplementol Notes11 

i 
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The calculation Itself simply involves the number of micrograms per pound and 

the number of micrograms per "lung cancer dose". 

1 pound -=. 454 grams 

or, 1 pound = 4.54x102x106 = 4.54x108 micrograms. 

Illustratively, we may calculate the number of "lung cancer doses" per pound 

of Pu239 in the form of insoluble Pu02 particles or other finely dispe�ed insoluble Pu 

compounds. 

From Table 1, for "Gofman-Tamplin" estimates, we have 10.8 micrograms Pu239 

deposhed per "lung cancer dose".  

Therefore, 11Lung Cancer Doses-" per pound of Pu239::; 4 • .54x to8, or 42,000,000 
lo.a 

•lung cancer doses 11• 

Stmilar calculations, for all three estimates, both for Pu239 and "reactor-Pu" 

are presented in  Table 3. 

Table 3 
Step 1 Calculation 

"lung Cancer Doses" per pound of Plutonium 

Estimate 

"Gofman-Tamplin 11 

"BEIR" 

"Cohen'' 

"lung Cancer Doses" 
per pound Pu23 9 

42,000,000 

10,500,000 

2,225,000 

0lung Cancer Doses II 

per pound Reactor-Pu 

227,000,000 

56,800,000 

12,000,000 

It must be re-iterated here that all calculations of Step 1 type assume that the 

plutonium is distributed throughout the entire lung tissue mas.s . It does not assume 

uniformity of dose, but rather that the entire lung mass is the distribution region for the 

plutonfum. As will be shown in Step 2 below, this may mean that the estimates of Tab le 3 
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represent minimum, rather than probable, estimates of the "lung cancer doses" per pound 

of plutonium. 

Step 2: Analysis of the Nature of the Problem of Non-Unifonn Distribution of Plutonium 

Within the Lung and the Crucial Problem of Which Cells in the Broncho­

pulmonary System are Involved in Human Lung Cancer Production. 

When a population is irradiated by x-roys, gamma-rcys, or neutrons, and a 

dose ts properly estimated for Jung, we c:an expect, correctly, that the dose in rems to 

all  segments of the lung-bronchus system is, to a good first approximation, everywhere 

identica l .  Under these circumstances it is reasonable to state that 570 grams of lung 

tissue have been· irradiated . Even if some of the tissue (e . g .  cartilage, !mooth muscle, 

fibro-elastic: support tissue) is not at all involved in cancer production, the dose estimate 

to the critic:a I tissue susceptible to cancer production is sti If correct. 

For inhaled particulate matter, estimation of the radiation dose as though the 

particles are distributed into S70 grams of lung tissue c:an be totally absurd . For example, 

it is extremely unlikely that any significant port of the inhaled particulates lodges in 

such tissues as bronchial cartilage, bronchial smooth muscle, walls of pulmonary arterio­

venous network, or in fibr9-elastic tissue. Therefore, the deposited particulates are 

distributed into some mass of tissue (including the critical cells for deveJopment of lung 

cancer) much less than 570 grams in moss. How much less? A reasonable first approximation, 

eliminating cartilage, fibre-elastic support tissue, arterial and venous walls, smooth 

muscles, and nerves, is that the relevant mass of tissue for distribution of the inhaled 

plutonium particulates cannot be more than 1/2 of 570 grams. Though this is just o 

beginning of Step 2 considerations, it immediately pennits revision of Tobie 3 estimates 

upward by a factor of�· The revised results are presented in Table 4. 
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Table 4 

(Preliminary Step 2 Calculation, based upon 0.5<570, or 285 grams as the Lung Tissue Mass) 

"Lung Cancer Doses" per pound of Plutonium 

Estimate 

"Gofman-Tamplin" 

"BE IR" 

"Cohen" 

"Lung Cancer Doses11 
per pound Pu239 

84,000,000 

21,000,000 

4,450,000 

_The Relevant Tissue for lung Cancer Production 

"lung Cancer Doses" 
per pound Reactor-Pu 

454, 000' 000 

1 13, 600 I 000 

24,000,000 

It is well known that the large preponderance of "lung" cancers arise in the 

bronchi rather than in the parenchymal Jung tissue . Indeed it is this preponderance that 

accounts for lung cancer generally being referred to as bronchiogenic cancer. The BEIR 

report recognizes this, as does the British Medical Research Council Report. McCall um (27) 

states that such cancers are rare in the trachea or the two main-stem bronchi. The 

cancers ore also relatively rare in the bronchioles. So the crucial tissue at risk must be 

the segmental bronchi, and, within these, the epithelial layer of the bronchi. What is 

really required is an estimate of the dose delivered by insoluble plutonium particles to this 

critical tissue, where almost all of the bronchiogenic cancers arise. The British .Medical 

Research Council Report recognized this requirement, but in on apparent zea.1 for a 

pejorative analysis of the Geesaman-Tamplin-Cochran "hot particle" thesis, the B . M.R.C.  

report simply failed to address the most crucial problem of a l l .  

The very fate of human societies mcy well rest upon this issue, considering the 

the proposed handling of some 440 mil lion pounds of plutonium (Qnd reactor-grade at thct) 

in the next 50 years in a plutonium-based nuclear fission energy economy. 
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It ts strange indeed that virtuaffy all workers {Cohen, British Medical Research 

Council,  ICRP, and others) have seemed fascinated by the 2S°/o of inhaled plutonium 

deposited in the tissues beyond the bronchi, when virtually al l  the cancers arise in the 

bronchi .  It almost seems as though the prevailing mood is that if a serious problem is 

sf mply neglected, it may disappear. 

The Dose to Relevant Tissue 

As will become evident below, it is no simple matter, in the current state of 

our ignorance, to calculate the true dose from insoluble Pu02 particles to the relevant 

bronchial tissue. 

All the" above-mentioned groups· or individuals have made use of a model for 

lung dynamics developed by a Task Group of the ICRP. (28) This model may be tota lly 

Irrelevant for the question of exposure of the relevant bronchial cells. What does this 

model suggest, and where may it fail seriously in the real-fife situation? 

The model suggests that when Pu02 particles are inhaled that some 8% deposits 

in the 11tracheo-bronchiaf 11 region and some 25% deposits in the deep respiratory tissue 

("pulmonary tissue''). It further assumes that the Pu02 deposited in the tracheo-bronchial 

reglon is rapidly cleared into the intestine via the noso-pharynx, with 99% being cleared 

in less than a day. For the "pulmonary tissue" (tissue beyond the terminal bronchioles), the 

model suggest.s that 40% of the deposited Pu02 is cleared in a day and 40% is cleared with 

a half-time of some 500 days. The remaining 20% is presumed, in the model, to be cleared 

via lymph and blood. The 80% (including the 40% rapidly cleared plus the 40% slowly 

cleared) are presumed to go back up through the tracheo-bronchial system to nasophorynx 

c:md thence to intestine�  

This model is  totally based upon the OS3umption of normally functioning epithelium 
• of the bronchial system, particularly of normally functioning cilia to propel the particles 

•Cilia ore specialized hair-like structures arising from the surface of lining ceJis, with 
the function of prope lling material. 
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back up the tracheo-bronchial tree. If that ciliary function is lmpoired, then all the 

assumptions concerning clearance rate can be vastly in error, if applicable at al l .  

While the Task Group of ICRP was quite happy that the model seemed in reasonable 

accord with experimental animal data on a variety of particulate materials, the model 

may be irrelevant for humans in real-life circumstances. 

let us recall that most lung cancers (bronchiogenic cancers in man) occur in 

smokers of cigarettes. Roughly such cancen are lOx as likely in cigarette smokers-than in 

non-smokers. This being the case, we really need to know what the circumstances of PuOz 

deposition end retention will be in cigarette .smokers in the populatron, since this wil l  

overwhelmingly determine the bronchiogenic lung cancer effecb. 

In the extensive studies of lung cancer reported by the Surgeon General ,  \29) 

one outstanding set of facts was pointed out, based upon the work of Auerbach et al (30) .  

{a) There is considerable alteration of bronchial epithelium in  cigarette .smoken. 

{b) There is a serious loss of ciliary presence in cigarette smokers {to say nothing 

or function of what cilia remain). 

If our cigarette smokers have a serious loss of ciliary presence and function, of 

what use is a model that predicts clearances based upon intact ciliary function? We must face 

the possibility that, as a result of impairment or loss of ciliary function, Pu02 deposited in 

the tracheo-bronchial epithelial region of man may be cleared extremely slowly. Further, 

the Pu� coming back up from the deep pulmonary tissue may also be hung up in the 

bronchial region, since it is assumed that the ci liary function is what propels it on, 

ultimately to the intestine. 

It will indeed be no easy task to 0$Certain, for cigarette smoking humans, 

precisely what the clearance rates are for Pu02 in human bronchial tissue. But it would 
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represent the height of public heolth irresponsibility either (a) to assume that on invalid, 

irrelevant model provides answers or (b) to neglect the problem simply because it is difficult. 

An opprooch to Estimation of the Plutonium Dose to Relevant Bronchial Certs 

There are two ports to this e.stimate: 

(a) Eltimation of the fraction of trocheo-bronchial region that is relevant for bronchiogenic 

cancer. 

{b) Estimation of the clearance of Pu02 partic:les by bronchial epithelium with impaired 

ctliary function, as in cigarette smoking humans. 

(o) Eltimation of the Relevant Port of the Trocheo-Bronchiol Region 

In the Task Group publication (28). it is estimated that the air vofume of noso­

pharynx � tracheo-bronchiol region down through terminal bronchioles is 1 33 cm3, 

of which 50 cm3 is assigned to the nasopharyngeal volume. This leaves 83 cm3 for the 

entire tracheo-bronchiol region. Since virtually no cancers arise in the tracheo, we con 

subtract approximately 33 cm3 for the tracheal volume, leaving 50 cm3 . The right and left 

matn-stem bronchi (also rarely involved in cancer) represent a volume of approximately 

1 1  cm31 so this leaves 39 cm3 for the bronchial region, including the terminal bronchioles. 

As a reasonable first approximation, 1/2 of this volume will be assigned to the relevant 

bronchi, and 1/2 to the volume of smaller bronchial branches plus bronchioles. Therefore, 

we have, finally, approximately 20 cm3 for the volume in relevant bronchi. From Gray's 

Anatomy (3l) 
/ the diameter of such intrapulmonary bronchi can be estimated as approximately 

0.23 cm. (or radius = 0. 1 15 cm.). 

Treating these bronchi as cylindrical tubes, 

Volume : ir ,.2 h, where h = equivalent length of total bronchi of this elms 

20 = 3. 14 (0. 1 15)2 h 

h 
- 20 20 - 500 cm. or' 
- (3. 14)(0.o13) -:: 11.04 
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To calculate the surface area of such bronchi, we use; 

Area � 21T r h 

-- 2-n"' (O. 1 15) 500 

• (6.28)(0. 1 15) (500} 

=361 cm2 

A reasonable approximation for average height of the stratified columnar epithelium of 

these bronchi is 30 microns, or 3x10 .. 3 cm. 

Therefore, Volume of Epithelial Tissue -= Area x cell layer height 

= 361 x 3x 10-3 = 1083x 10-3 

-;;:'1 cm3. 

Since the density of soft tissue is -1 gram/cm3, it follows that the mass of 

relevant bronchial tissueis ..... 1 gram. 

(b) Estimation of the Clearance of Pu02 Particles by Bronchial Epithelium with Impaired 

Ciliary Function 

The work of Auerbach et al (cited in the Surgeon General's Report on Smoking) 

shows the following severe losses of cilia in cigarette smokers (Table 5). These were 

controlfed studies in which the pathologist did not know the smoking habits for the case$ 

studied. 

The Surgeon General's report comments as follows on loss of ciliary function 

(Ref. 29, pp 269-270: 

"Inhibition of ciliary motility following exposure to tobacco tars, cigarette 
smoke, or its constituents has been demonstrated frequently with experimental 
use of respiratory epithelium from a wide variety of anin:ial species. 11 (17 
references quoted) • 

"Similar results have been obtained with ciliated human respiratory epithelium . "  
(2 references) . "Although al l  investigations have been conducted in vitro, 
the uniformity of the inhibitory effects in a number of different experimental 
models is impressive. '' 
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Tab I e 5 (Data of Auerbach et a I) 

loss of Cilia and EpHheli a l  Cell  Abnormality 

Group 

Never Smoked regularly 

Ex-Cigarette Smokers 

Cigarettes - 1/2 pk/day 

Ogorettes - 1/2-1 pk/day 

Ogarettes - 1-2 pks/day 

Cigarettes - 21' pks/day 

I Cases II S l ides studied Percent of slides with cilia absent 
and averoginq 4 or more cell rows 
in depth. 

65 3324 1 . 1% 

72 3436 4 . 1% 

36 1824 4.7% 

59 3016 7.9% 

143 7062 16.9% 

36 1787 

AJ noted in Tal:le 5, over and above the loss of cilia there is marked abnormality 

in the epithelial layer of the bronchi.* Whether these altered epithelial cells may more 

avidly engulf Pu02 particles than do normal epithelial cells, either by' phagocytosis or 

endocytosis, is totally unknown . It is possible that the foi lure of clearance of Pv02 

by such regions may be seriously enhanced over and above the fcifure of cleorance due 

to the absence of cilia. The Auerbach data reveal the absurdity of the model used by 

ICRP, by Cohen, and by BMRC for evaluation of Pu02 clearance by the �pop-ulation 

expected to be exposed to Pu02 inhalation. In the heavy smokers, who will  contribute 

�of the lung cancers, 37 .5% of the cells hove lost their cilia entirely. We can, 

therefore, with sound reason, presume that such regions of absent ciliory function wil l  clear 

Pu02 particles very slowly, if at a l l .  It would not be at a l l  conservative, For such regions, 

to assume that the half-time for c learance is 500 days for Pu02 particles. 

*Normal epithelium would show one or two cell rows in depth . Note that Tcble,5 
describes the sl ides showing four or more cell  rows in depth . 
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Quantitative Treatment of Smokers and Non-Smokers For Plutonium Lung Cancer Hazard 

Inasmuch as the strong evidence indicates a different physiological handling 

of Pu02 particulates for smokers versus non-smokers {henceforth, smokers will  be considered 

to mean cigarette smokers), it  is essential to consider these as separate sub-populations . 

The first step in such separate handling is to re-estimate the risks of lung cancer for smokers 

versus non-smokers. 

For the overall male population (USA), the spontaneou$ lung cancer rate = 

1 .27x 10-3 /year.  (P .S, this report). Two subpopulations will  be considered cs a very 

reasonable approximation : 

1/2 the men as non-smokers 

V2 the men as smokers (ai r  cigarette smokers combined). 

Let x = lung cancer rote for non-smokers 

and lOx = lung cancer rate for smokers (P. 15, this report) . 

Then, overall rate = (1/2) {x) + 1/2 (IOx) = 1 .27x 10-3 

or, 1
2
1x = 1 . 27xlo-3 

x • 0.23x10-3/year 

10x � 2 .3x1o-3/year 

With these evaluations of {x) and (10x) / it  is possible to convert all tables 

presented above into separate tables for smokers and for non-smokers. Wherever risks are 

involved, values for smokers (compared with overall population) must be multiplied by 

2•3xlo-3 ' or a factor of 1 .8 1  
1.27x1o-3 

Values for non-smokers (compared with overall  population) must be multiplied by 

0.23x 10-3 

1 .27x 1o-3 or a factor of 0 .  181 • 
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Table 3 can now be converted to one which treats smokers and non-smokers 

separately. These converted data, utilizing the factors above (1_.81 and O .  181), ore presented 

tn Table 6. 

Table 6 

Step 1 Colcu lotion: Separate Data for Smokers and Non-Smokers 

For Cigarette Smokers: 

Estimate 

"Gofman-Tamplin 11 

"BEIR II 

"C.ohen: 

For Non-Smokers: 

"Gofman-Tomplln11 
"BEIR" 
"Cohen11 

Lung Cancer Doses per Pound of Plutonium* 

"lung Cancer Doses" 
per pound Pu239 

76,000,000 
19,000,000 
4,030,000 

7,600,000 
1 ,  900,000 

403,000 

"lung .Cancer Doses 11 

per pound Reactor-Pu 

41 1 ,  000, 000 
103,000,000 
21,700,000 

41,  100,000 
10,300,000 
2, 170,000 

*Note: This is still a Step 1 calculation assuming plutonium distributed into the entire 
570 grams of (bloodless) lung tissue moss. 

Step 3 Calculations of Lung Cancer Hazard from PuOz for Smokers and Non-Smokers 

(a) The Cigarette Smokers: 

A$ a result of the presence of large regions of cilia-free bronchi, coupled with 

potentially impaired ciliary function in additional regions, it is highly reasonable to estimate 

that clearance from ci lie-free bronchial regions will be comparab le with that estimated for 

cilia-free pulmonary regions. This leads to T 1/2 = 500 days for clearance for such cilia-free 

regions. From T ob le S, cigarette-smokers of more than 1 pkg. per day average ...... 25"/o 

cilia-free regions. 

Therefore, if we assume 25% of bronchi will show impaired clearance, we can 

hardly be overestimating the effect. It may not be conservative enough . 
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In the ICRP Task Group Model it is assvmed that 

2.S<'k of inhaled Pu02 deposits in pulmonary tissue 

8% of inhaled Pt.102 deposits in tracheobronchiaf region. 

It is further assumed by ICRP that only 60% of the Pt.i02 deposited in pulmonary 

tissue is retained for long-tenn clearance and that � of the Pu02 deposited in the trachea-

bronchial tree is retained for long-tenn clearance. 

With impaired ciliary clearance for 250.k of the bronchial region, we shall assume 

(a) that 25% of that deposited in tracheobronch ial tree is subject to retention. 

25% of 8% = 2% of total .  Moreover, we shall use ICRP's estimate that 40% of 

this clears within a few days, leaving 0.6x2 = 1 .2% for long-term retention. 

(b) Further, of the 40% coming up rapidly (as per ICRP) from the pulmonary 

region that 25% of this 40% is retained in the bronchial region . 

2S°k of (40% of 25%) = 2 •. 5% is retained, additionally, of which 60% is 

retained long-term. Long tenn, therefore = 1 .5%. Therefore, total 

retained for long-term clearance becomes 

1 .2 + 1 .5 = 2.7% in bronchial region. 

The ICRP Model allows 60% of 25%, or 15%, of total to be retained in 

pulmonary region, providing dose to this region. 

Since we have just calculated 2.7% to be retained in the bronchial region, it 

follows that the bronchial region has a radiation source = ¥ , or O .  18  as strong as the 

pulmonary region. 

But to estimate dose to bronchial region, we must also incorporate the estimated 

tissue moss (bronchial) irradiated . This was shown above to be � gram . 

Therefore, the overal f radiation dose to bronchial region 

= (0. 18}<(570)x {Dose to pulmonary region) 
,--

= (103) x (Dose to pulmonary region) . 
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This dose, in the cigarette smokers, will completely dominate the odditional 

Close received by the pulmonary region . 

It ts now possible to estimate the lung cancer doses per pound of Pu02 by 

applying this factor of 103 as a multiplier for all the values for smokers in Table 6. The 

results of this calculation are presented in Table 7 .  

Table 7 .  

Step 3 Calculation: Final Estimate of Pu02-induced Lung Cancers in Cigarette Smokers 

Estimate 

"Gofman-Temp I in" 
118EIR11 
"Cohen" 

"lung Cancer Doses" 
per pound Pu239 

7,830,000,000 
1 ,  960 I 000 f 000 

4 15,000,000 

"lung Cancer Doses " 

per pound Reactor-Pu 

42,300,000,000 
10,600,000,000 
2,240,000,000 

The number of micrograms Pu per lung cancer dose is now readily estimated 

for the cigarette smokers. For example, from Table 7, the Gofman-Tamplin estimate is 

7,830,000,000 lung cancer doses per pound Pu239. 

1 pound = 4.54 x 108 micrograms 

Therefore, 7 .83xl09 = lung cancer doses per microgram. 4.54x 108 
The • I d • th • I 4 54x 108 

0 0 • micrograms per ung cancer ose 1s e rec1proca , or • 9 = 58 micrograms 
7.83x10 

• · 

In a similar fashion all the values of Table 7 con be treated to provide the estimates of 

Table 8. 

Table 8 

Final Step 3 Estimates of Micrograms Pu per Lung Cancer Dose in Cigarette Smokers 

Estimate 

"Gofman-Tamplin " 
"BE IR II 

"Cohen" 

Mi crogroms Pu239 
per lung cancer dose 

0 .058 
0.23 
1 . 10 

Micrograms Reactor-Pu 
per lung cancer dose 

0 .0 1 1  
0 .043 
0.203 
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(b) The Non-Smokers 

For this population sub-group, the Auerbach data {Table 5) show the following: 

Never Smoked Regularly: 1 .  1% of bronchial regions show cilia absent. 

Ex-Cigarette Smokers: 4. 1% of bronchial regions show cilia absent. 

We shall weight the "never smoked 11 twice as heavily as the ex-cigarette 

smokers and arrive at a value of 2°A> as an average for bronchial regions showing ciUa 

absent Jn a cross"-section of non-smokers. 

For the cigarette smokers, a value of 25% was used above for the bronchial 

regions showing ciliary absence . Therefore, we arrive at the estimate that, whatever 

dosage of the relevant bronchi is taken for cigarette smokers, the appropriate value for 

non-smokers is 2/25, or (0.08) of that dosage. The number of expected lung cancers from 

plutonium inhalation in non-smokers will therefore be(O.CDS)x(lung cancers expected in 

smokers). (0.08 for source strength and 0 . 1  for cigarette-lung cancer risk .) 

Accordingly, Tobie 9, providing lung cancer doses per pound of Pu for non-

smokers is derived from Table 7 by multiplying all values by (0 .008) . 

Table 10, providing micrograms Pu per lung cancer do�e, is derived from 

Table 8 by dividing all  values by (0 .008) . 

Table 9 

Final Step 3 Estimates of P\J02 Induced Lung Cancers per Pound in Non-Smokers 

Estimate 

"Gofman-Tamplin" 
"BE IR II 

"Cohen " 

lung Cancer Doses 
per pound Pu239 

62,600,000 
15,700,000 
.3, 300,000 

Lung Cancer Doses 

per pound Reactor-P\J 

338,000,000 
85,000,000 
17, 900,000 
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Table 10 

Final Step 3 Estimates of Micrograms Pu per lung Cancer Dose in Non-Smokers 

Estimate 

"Gofman-Tamplin" 
"BEIR II 

"Cohen " 

Microgroms. Pu239 
per lung cancer dose 

7.3 
28.8 

138.0 

Micrograms Reactor-Pu 
per lung cancer dose 

In the treatment here, both for smokers and non-smokers, no crediting was 

given to diminished cifiary function over and above ciliary absence. It is quite possible 

that we have underestimated the hazard of plutonium inhalation as a result. Nevertheless, 

the preference is to understate the hazard wherever data are not absolutely firm, provided 

all concerned realize that there may well be an understatement .  

GENERAL D IS CUSS ION 

Are the Estimates Too High or Too low? 

It is evident from all the discussion up to this point that certain key parameters 

of physiological function ore not available through direct experimental evidence for humans. 

One fact, however, is outstanding-that is the failure of authoritative bodies such as ICRP 

or BMRC to come to grips with the real-life problem of bronchopulmonary retention of Pu02 

particles in cigarette-smoking humans. This failure has led them to the use of a totally 

unrealistic and probably irrelevant model which drastically underestimates the lung ccncer 

hazard of Pu02 inhalation. One may ask whether the retention in bronchial tissue, 

secondary to loss of ciliary function, wilf realfy lead to a 500-day half-time for clearance 

of Pu02 particles. We simply don't know, but it is just as reasonable to expect an 

even longer retention time as it is to hope for a shorter retention time. Since ciliary 

function .!!_ the mechanism counted upon for differentiating rapid clearance in the bronchi 

versus sl�w clearance in the pulmonary region, the absence of effective ciliary function 

makes it reasonable, as a first approximation, to expect clearance times to bec9me identical . 
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If there be any intrinsic more rapid cJeorance mechanism {aside from cilia) for bronchial 

cells than for pulmonary cells, such mechanism is totally hypothetical .  Indeed, the effect 

can be such as to worsen the estimates. 

One may ask whether the metaplastic and hyperplastic epithelium of the bronchi 

of cigarette-smoking humans is more or less active in the engulfing of Pu02 particles· than 

ts the normal epithelium. We simply don't know, but it is, a priori , equally probable 

that such epithelium can be less, equalJy or more active in engulfing Pu02 particles. The 

burden of proof that metaplastic and/or hyperplastic epithelium is less active in engulfing 

Pu02 particles would rest upon those who think it may be less active. From what we know 

about the general physiology of iniured or inflammatory tissue, the expectation, if anything, 

is for greater phogocytic activity, not less. And this would make the Pu02 carcinogenicity 

worse than calculated, not better. 

The Hazard of Dispersal of Plutonium Oxide Aerosols 

Cohen endeavored ta show that plutonium dispersal was not as bad as general 

opinion has held it to be. The seriousness of his under-estimate of the cancer hazard of 

inhaled Pu02 aerosols is evident in this report. Thus, comparison of Cohen"s 2,225,000 

lung cancer doses per pound of Pu239 (Table �) with the final 11Gofman-Tamplin11 estimate 

of 7, 830,000,000 for cigarette-smoking humans, shows that Cohen is low by a factor of 
7, 830, 000' 000 

3520 • I E r h k h. • 2 225 000 , or tames too ow. ven ror t e non-smo e,,, 1s estimate is some 
, , 

30 times too low. 

In view of these serious under-estimates of the lung cancer hazard from inhaled 

Pu, most of his estimates of the hazard of plutonium dispersal will require scaling up by 

a factor of 3520 ti mes. 

Cohen, in his general thesis that plutonium, while very toxic, is not as toxic 

as many have thought, presented a calculation that insoluble reactor grade Pu is roughly 
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60 times more carcinogenic than benzpyrene .  Benzpyrene is a now-famous substance, 

being one of the most potent chemical hydrocarbon carcinogens known. If we correct 

Cohen's estimate by the 3520 fold factor required , his eltimate would then be that 

reactor grade Pu is roughly 2 1 1 ,000 times as carcinogenic as benzpyrene for smokers. 

It would seem that this revision would materially enhance the carcinogenic stature of 

plutonium for Cohen. 

In consideration of "lung cancer doses" per pound of plutonium it must be 

recol led that th is reflects the expected number of fatal lung cancers per pound of 

deposited plutonium. The question of. how much of dispersed Pu02 actually gen deposited 

is a wholfy separate issue, based largely upon meteorology and dispersal conditions. 

Thus, if plutonium is dispersed and falls out over the ocean, there are few humans 

around to inhale it, so very few of the cancers can occur. On the other hand, dispersal 

with fallout in a city can lead to very drastic consequences in lung cancer fatalities. 

It has been estimated that the nuclear weapons testing of the 1950s and 1960s 

has resulted in the worldwide fa flout of some 1 1 ,500 pounds of plutonium-239 equival ent. (35) 
Some have suggested that if plutonium is so virulent a carcinogen as it appears to be, 

why haven't rnore cases of lung cancer occurred as a resu It of this fallout? The author 

hos calculated the consequences of this plutonium fallout, and these consequences will 

be presented in a separate report. <32> Huntington has repeated ly raised the question of 

whether the increasing epidemic of lung cancer may be, in part, due to plutonium faffout�33) 

Huntington may well have raised one of the most crvcial . public health issues of our time. 

Comparison of Human Data with Experimental Beagle Data 

The British Medical Research Council Report has reviewed the beagle dog 

studies o� Bair and Thompson , (3-4) The initial depositions were between 3 nanocuries 
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and 50 nonocuries of Pu-239 per gram of bloodless lung. Even at the lowest level 

(3 nanocuries per gram of lung), essentially 100% of the dogs died of lung cancer. We 

know, therefore, that 3 nanocuries per gram of bloodless dog lung is at least one "lung 

cancer dose 11• As BMRC pointed out, the true "lung cancer dose 11 could be much lower, 

and on-going experiments at loY!er doses will be required to test this issue. 

But, there are sufficient data already, to compare the beagle evidence with 

the human calculations presented in this report. 

3 nanocuries per gram = 3x 10-3 microcuries per gram. 

To scale to human, with a 570 gram bloodless lung we have 

3x10-3x570, or 1710x1Q-3, or 1 .7 microcuries of Pu-239 is at least 

one "lung cancer dose ". 
-

Conversion to micrograms, 1 .7x 16 .3 = 27 . 1  micrograms of Pu-239 is at least one 

11lun9 cancer dose 1 1• 

In Table 8, "Gofman-Tamplin" estimates are that 0.058 micrograms is the 

lung cancer dose for cigarette smoking humans, and in Table 10, the similar estimates 

are that 7 .3 .  micrograms of Pu239 is the lung cancer dose for non-smoking humans. 

Curiously enough it has been overlooked that beagle dogs raised in labon:Jtorie' 

ore not in the habit of smoking cigarettes. If a relevant comparison is to be made with 

humans, the appropriate treatment would be to compare the beagle data with the estimates 

for non-smoking humans. 

Let us compare these values directly: 

For the beagle dog {a non-smoker): 27. 1 micrograms Pu239 is at least one lung cancer dose . 

For the human (non-smoker): 7 .3 micrograms Pu239 is one Jung cancer dose. 
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As the BMRC report pointed out, virtually 100% of the beagles developed 

lung cancer at 3 nanocuries per gram of bloodle5S lung. It wourd be in the realm of 

miracles that the 3 nanocuries/gram happened to coincide with one lung cancer dose. 

In all likelihood, the true lung cancer dose for non-5moking beagle dogs is lower than 

3 nanocuries per gram, and quite possibly considerably lower, just as was pointed out 

by the British Medical Research Council Report. Since the beagle data are even now so 

close to the estimates calculated here, it  seems virtually certain that the newer beagle 

data will not be significantly different from the human estimates. 

The Standards for "Permissible" Exposure to Plutonium, Occupational and for the 

Public-at-large 

The existing guidelines for "permissible" exposures to plutonium particulates 

permit: 

(a) Occupational workers: Maximum lung burden = 0.016 microcuries. 

(b) Public-<:rt-large: Permissible burden for the average person = 0.0005 microcuries. 

Tamplin and Cochran (1), at the time of releasing their report, stated that 

the current guidelines make it extremely likely, indeed of most certain, that exposed 

individuals {occupationalfy�xposed) would develop fatal lung cancers. 

It is of interest to test this prediction of Tamplin and Cochran against the 

calculations of this report, calculations that in no way depend upon the hot particle 

approach utilized by Tamplin and Cochran. 

Predictions for Occupational Exposure 

Since 16.3 micrograms represent 1 microcurie of Pu239, the occupational 

permissible burden of 0.016 microcuries represents 0.26 micrograms of Pu239 equivalent. 
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For Cigarette-Smoking Workers: 

1 lung cancer dose = 0 .058 micrograms (Table 8). Therefore, each worker 

ts permitted to acquire a lung burden of 0•26 , or 4.5 lung cancer doses . Since it only 0.058 
takes one lung cancer to kift a human, it is something of an overkill to guarantee 4.5 

fatal hmg cancers per worker. For these workers, therefore, we not only agree with 

Tamplin-Cochran, but we believe they. understated the hazard . 

For Non-Smoking Workers: 

1 lung cancer dose = 7 .3 micrograms (Table 10). Therefore, ea�h worker 

is permitted to acquire a lung burden of 0.26 ,or 0.036 lung cancer doses . Therefore, 7.3 
the expectation is that approximately one such worker out of thirty would develop fatal 

lung cancer at the permissicle dose. 

Predictions For the Pvblic-(Jt-large 

The implications of this report's calculations for the public-at-large are 

much more startling. The permissible average burden of 0.0005 microcuries of Pu239 

corresponds to 0 .0082 micrograms of Pu239 equivalent. 

The population of the USA is roughly 1/2 non-smokers, 1/2 cigarette smokers. 

Since there are some 108 males per generation, at the current US population size, there 

are Sx 107 cigarette smokers and 5x 107 non-smokers. 

Total lung cancer doses, for cigarette smokers, 

5 107 0.0082 x x 0.058 = 5x 107 xO. 14 : 7x 106 lung cancer doses. 

Total lung cancer doses, for non-smokers, 

5x107 x 0 .0082 = Sxl07x 0.�1 1 =  0.06x106 Jung cancer doses. 7.3 
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Combining these, we have 7,060 ,000 extra fatal lung cancers that can be 

expected in USA males per generation if the population exposure to plutonium approached 

that which regulations now permit. 

Since the�e lung cancers would occur over a 30-year period, the expectation 

would be for 7 ,060 , OOO , or 235 ,000 extra fatal cancers per year in men. 
30 

Since the current lung cancer fatality rate, from all  causes combined, is 63 ,500 per 

year in men, the conclusion must be drawn that governmental regulatory bodies are not 

disturbed over causing an additional four times as many Jung cancer deaths as are now 

occurring . 

Many serious public health experts consider 63,500 lung cancer fatalities 

per year to represent a most serious epidemic. How should they view the burgeoning 

plutonium-based nuclear fission energy economy, proceeding under regulatory standards 

that -.:!ould pennit a four-fold increase supplementary to this epidemic? 



Supplemental Notes 

Note 1 :  The BE I R  relative risk percentage refers to adults. If it were restricted to 

20-30 year old adults, the BEJR value might hove to be increased even further than the 

0.5% value used in this report (for BEIR). This entire present report,.for consistency, 

compares all estimates for males in the 20-30 year age range (see p.3, this report). 

Not� 2: Calculation of fatal doses per pound of a toxic material of commerce may, 

at first glance, appear to represent an effort to exaggerate toxicity. This is incorrect. 

Indeed, it will be quite relevant, in the future, to describe all  industrial pollutants 

In a similar manner. For substances handled in commerce in pound or ton quantities, 

a rational reference framework will be to require toxic or fatal doses ..E!!: pound . 

Some observers have pointed out that society has handled many highly toxic 

non-radioactive pollutants in pound or ton quantities. Since, in general, no careful 

followup studies have ever been made for � such pollutants, it may wel I be that a 

societal reappraisal of such non-radioactive pol lutants is urgently indicated . 
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Foreword 

The calculations presented here, and in the other reports of 

this CNR series, represent a first approximation of the biological hazards 

from plutonium exposure. 

In essence, these are studies of the dosimetry of plutonium ex­

posure. There are certain critical voids in mankind's knowledge of the 

physical and physiological parameters which determine the dosimetry, 

and thus we have mode necessary assumptions which are all clearly 

identified . 

It is anticipated that as additional data become available, 

the calculations herein will  be updated to take them into account. 

No permission i s  required to reproduce this repor t .  



Summary of Conclusions 

l .  Worldwide fallout of plutonium-239  (and other plutonium 

nuclides) from past atmospheric weapons tests have produced a size­

able, and reasonably well estimated, deposition of plutonium in the 

lungs of inhabitants of the Northern Hemisphere. 

2 .  Since the lung cancers expected per microgram of plutonium 

inhaled are available (Reference 1) , it is a straightforward matter 

to estimate how many persons have been irreversibly committed to 

develop plutonium- induced fatal lung cancer. 

3 . For the USA alone, it is estimated that 116 , 000 persons 

have been corrrnitted to plutonium- induced lung cancer. In the entire 

Northern Hemisphere, the total number is � 1, 000,000 persons. 

4-. Since the latent period is over for a sizeable part of the 

plutonium fallout exposure , many of these estimated lung cancer 

fatalities must be occurring annually now. Probably in the entire 

Northern Hemisphere, of the order of 1 0 , 000 must be dying annually 

of plutonium-induced lung cancer. 

5 .  Lung cancers , once induced , d o  not identify themselves as 

to cause.  This i s  the reason that the absurd, although common , 

statement can be made that '' cancers due to plutonium haven ' t  been 

observed" . 

6 .  The experience of the small groups of Manhattan Project 

plutonium workers or the Rocky Flats plutonium workers is totally 

consistent with the expectations for plutonium-induced lung cancer 

presented here. By no means can these groups provide any comfort what­

ever for those hoping for a lesser carcinogenicity of inhaled plutonium. 
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7 .  Based upon the data presented here for fatal lung cancers 

already committed by weapons plutonium fallout in the USA, an 

estimate can be made for the future lung cancers to be produced by 

the developing nuclear power industry. If that industry contains 

its plutonium 9 9 . 99% perfectly , it will still be responsible for 

500, 000 additional fatal lung cancers annually . This would mean 

increasing the total death rate in the United States by 25% each 

year, since 2 , 00 0 , 000 persons currently die from all causes combined. 
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ESTIMATED PRODUCTION OF HUMAN LUNG CANCERS BY 

PLUTONIUM FROM WORLDWIDE WEAPONS-TEST FALLOUT 

John W. Gofman* 

Introduction : 

Plutonium inhaled in the lung, particularly in the £orm of such 

insoluble particulates as plutonium dioxide (Pu0
2

) ,  is one of the most 

potent lung cancer-producing agents known. Gofman has recently estimated 

the carcinogenicity of such particles both for smokers of cigarettes 

and for non-smokers (l) .  The results are best expressed in 11lung cancer 

doses" , where � " lung cancer dose" is the reciprocal of the lifetime 

risk per unit of carcinogen. Thus , as an example, if the lifetime risk 

of lung cancer per deposited microgram of Pu239 is x, then the " lung cancer 

dose" is (..l) micrograms . x 
For deposited Pu2 3 9 ,  the findings were: 

For Cigarette Smokers (males) , 0. 058 pg. Pu2 3 9 :  one lung cancer dose. 
For Non-Smokers (males ) ,  7 . 3 pg. Pu239 : one lung cancer dose. 

Plutonium has several nuclides, so that it is important to specify 

whether pure Pu239 is at issue, or some mixture of nuclides . Cohen (!�) , 

for example, has estimated reasonably that usual reactor plutonium is S . �  

times as hazardous per microgram deposited in the lung, because of the 

admixture of shorter-lived plutonium nuclides. A convenient way to deal 

with unknown mixtures of plutonium nuclides is to determine the alpha 

particle activity in Curies (or some subunit such as picocuries) of Pu239 

equivalent, and then convert to micrograms , utilizing 

16. 3 micrograms Pu239 : 1 microcurie Pu2 3 9 .  

*John W. Gofman, M. D. , Ph.D. i s  Professor Emeritus o f  Medical Physics, 
Division of Medical Physics, University of Cali£ornia, Berkeley , California. 
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As a result of worldwide fallout of plutonium from weapons 

tests conducted in the atmosphere, it is estimated that approximately 

32 0 , 000 Curies of Pu2 39 equivalent received global dispersion and 

fallout. (2) Some part of this fallout was inhaled by humans , partic­

ularly in the Northern Hemisphere, and is now part of the measured 

body burden of plutonium observed. In view of the extremely high 

lung cancer potential of plutonium inhalation, it is important to 

evaluate how many lung cancer fatalities are currently being caused 

by inhaled fallout plutonium - and how many cases are to be expected in 

the future. 

As will become evident in the body of this report, the plu­

tonium inhaled from worldwide weapons test fallout may have already 

created, irreversibly , one of the prime public health problems of our 

era. 

Analysis of the Lung Cancer Induction by Plutonium Fallout. 

The only additional parameter required beyond those cited 

above concerning micrograms plutonium per lung cancer dose is the 

average quantity of plutonium inhaled by humans . In an elegant treat­

ment of this problem, Bennett (3) has provided the estimate that the 

cumulative inhalation intake through 197 2 has been approximately 42 

picocuries per person. Since so high a fraction of the total inhaled 

was inhaled during 1962-1964, and since the years before exceeded the 

years after, an excellent approximation is that 1962 be taken as an 

average time of inhalation. Bennett pointed out further that the 

analysis of tissue burdens suggested the fallout plutonium was most 

likely to behave like Pu02 , such behavior being what ICRP Task Group 

on Lung Dynamics would ref er to as Class Y compounds (highly insoluble 

particles) . (8) 
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The calculation of expected number of lung cancers will 

proceed as in Reference (1) , followed by two adjustment factors , 

(1) an adj ustment for the fact that persons inhaled the plutoniwn in 

1962 versus 197 5 ,  

(2) an adjustment (minor in nature) for the retention in bronchopulmonary 

tissue of the 0 . 4 micron fallout particles versus those considered in 

Reference (1) . 

First Step Calculations. 

In Reference 1 ,  the conversion of inhalation to deposition is 

represented by a factor of four. Therefore , 42 picocuries inhaled repre-

sents 1 0 . S  picocuries deposited. 

C • t . f p 2 3 9 . 1 t . ld onversion o picograms o u equiva en yie s ,  

(10.5)  (l6 . 3) S  17l picograms Pu239 equivalent deposited. 

Lung Cancer Dose, for cigarette smokers , ::  0. 058 micrograms deposited. 

, for non- smokers , ::a 7 . 3  micrograms deposited. 

We shall now consider the generation of males in the USA that 

received the fallout. There was, of course ,  a spectrum of men, ranging 

from children through men of advanced age. The treatment of the problem 

in Reference 1 was for 20-30 year old men. Since the sensitivity of the 

group under 20  is higher for cancer induction by radiation, and for the 

group over 3 0  is lower for cancer induction, a very good approximation 

is arrived at by considering the entire generation of men to have received 

the plutonium fallout at the age range 20-30 years . * 

Secondly , we shall assume 50% of the men were cigarette smokers; 

50%, non-smokers. 

At a US population size of ,..,2xl08 people (1962) , (approximately 

� men , � women) , we arrive then at 

Sxlo; cigarette smokers (male) 
SxlO non-smokers (male) . 

*See Notes l and 2 in "Supplemental Notes" . 
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Lung plutonium deposition in each of these groups is 

(Sxl07) x (171) ::t 855 x 107 picograms . 

Conversion to micrograms yields 

(855xl07) x (l0- 6) = 8550 micrograms Pu239 e�uivalent 
deposited per 5xl0 men. 

For the smokers , 

Lung Cancer Doses 

For the non-smokers, 

: s5so : 147 ,4ClC. 
0 . 058 

Lung Cancer Doses : 8550 � . 117 0 .  
7 . 3  

Total Lung Cancer Doses : 147 , 400 + 117·0 = 148,600. 

From the definition of the " lung cancer dose", it follows that this 

calculation means there will occur 148, 600 extra lung cancer deaths 

in the generation of men receiving plutonium fallout. 

For women in the population, there are two considerations to 

make before calculation. 

The spontaneous lung cancer rate for women is approximately 
* 

0 . 27 that of men. While part of that difference may well be accounted 

for by the difference in cigarette smoking, that is not yet certain, 

so an intrinsically lower sensitivity will be utilized for women 

(0.27 x that of men) . 

Second, we shall divide the female population into 20% cigarette 

smokers and 80% non-smokers. Therefore , 

For 2xl07 cigarette smoking women (versus 5xl07 smoking men) , 
7 

expected lung cancer doses � 2xlO x (0. 27)xl47 , 400 ::: 1 5 , 9 00 .  
Sxlo7 

For Bxl07 non-smoking women (versus 5xl07 non-smoking men) , 
8xl07 

expected lung cancer doses- x (0. 27)  x 117 o= 500. 
- Sx107 

* In the relative risk method (see Reference .1) , all radiation effects 
are calculated as being proportional to the spontaneous occurrence rate 
of the particular cancer under consideration. 
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Adding all groups,  we have : lli-8 , fiOO +15, 9 00 + 500 :: 165, 000 extra 

lung cancer deaths £rem weapons-test plutonium fallout, before 

making the two adjustments described above. These must now be 

considered . 

Adjustment 1 :  

Since all radiation effects are calculated relative to the 

spontaneous rates in operation at the time of dosage, we must use the 1962 

spontaneous lung cancer fatality rate rather than the 1975 rate of Reference 1. 

From the recent American Cancer Society estimates ( 4 ) it appears 

a best estimate is that the spontaneous ll.Ulg cancer fatality rate for 1962 
38  was 6 2 • 5  , or 0 . 61 times as high as for 1975. 

Therefore, the first adjustment leads to , 

(165, 000) x (0. 61) = 10 0, 700 extra lung cancer deaths from plutonium fallout. 

Adjustment 2 :  

In the treatment developed in Reference (1) , the initial deposition 

in lung was taken as 

8% to tracheobronchial region 

25% to pulmonary region. 

This led to an estimate that the radiation source to the cancer-relevant 

cells of the bronchi was 0 . 18 times as strong as that for the pulmonary 

region for cigarette smokers . 

Bennett recommends , for the O . �  micron particles of plutonium 

fallout, that appropriate values are, 

8% to tracheobronchial region 

32% to pulmonary region. 

Correcting the pulmonary region (32% instead of 25%) leads to 

the relevant bronchial cells having a source 1 . 15 times stronger; thus , 

(1. 15) (0. 18) : (0.207) times that of the pulmonary region. 



-6-

Therefore, the adj ustment factor is 1 . 15 for this effect. 

The final adj ustment of the expected lung cancer deaths leads to : 

(l. lS) x (lOQ, 700) : 116,000 extra lung cancer deaths in the U. S .  

population (men + women combined) as a result of weapons-test plutonium 

fallout . *  

This represents the best estimate within the framework of 

data and assumptions that appearsto deserve use at this time. 

Expected Time Distribution of These Extra Lung Cancer Deaths. 

When cancer is induced by ionizing radiation, there is a 

period of time, the so- called latent period, before any extra cancer 

deaths appear in the exposed population. That latent period is some-

where in the neighborhood of 10-15 years for many types of cancer 

(only about 5 years for leukemia) . Thereafter , the cases of cancer 

increase until the maximum effect is observed , generally called the 

"plateau" effect. This plateau may last 3 0  years , or even the whole 

remaining lifespan of the exposed population. But it must also be 

remembered that plutonium (or other radiation) operates as a multiplier 

of the " spontaneous" (or 1'natural") occurrence rate of fatal cancers. 

Most (though not all) cancers show an increasing rate of occurrence 

with age in a population. Thus , even if radiation doubles the spon-

taneous rate , at an early period of life the absolute number of cancers 

occurring will be low. As the exposed population becomes older , the 

radiation-induced cases will occur in increasingly large absolute 

numbers . For lung cancer, we can estimate how the radiation-induced 

fatalities will occur, once the latent period is passed. The Surgeon 

General ' s  report on Smoking and Health provides the requisite data 

for estimating the distribution of cases . Using data from that report 

(p.138) ( S)
, the following tabulation has been prepared , Table 1. 

*See Note 4 in Supplemental Notes. 
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Table 1 

Expected Distribution of Lung Cancer Fatalities 

Under 
Under 

Between 

by Age Group, After the Latent Period is Over 

Age Group Percent of Ultimate Number of Cases 

40 years of Age 0 . 2% 
50 years of Age 2 .  2% 

50-55 years of Age 3 . 2% 
55-60 years of Age 6 . 8% 
60-65 years of Age 1 1 . 3% 
65-7 0 years of Age 17 . 6% 
7 0-80 years of Age 5 8 . 8% 

In 197 5 ,  some 13 years after our "averagen time of receiving 

the plutonium dose, the latent period is just about over, so the lung 

cancer cases should be starting to occur. However, the largest pro-

portion of the persons who received plutonium fallout were under 35  

years of age in 1962 . Thus , when these individuals reach 5 0  years of 

age, the data of Table 1 suggest that only about 2 . 2%  of the total 

nurriber of radiation induced lung cancer fatalities will have occurred . 

So, by approximately 1977 ,  the extra lung cancer fatalities should be 

(0. 02 2 ) x (ll6 , 000) , or 2550 deaths. 

The expected rate will then climb fairly rapidly. For 

example , when the individuals are in the 60- 6 5  year age bracket, the 

data of Table l indicate that 1 1 . 3% of the total nun�er of plutonium-

induced cancers will occur, and (O.ll3 ) x (ll6,000) � 13 , 100 deaths . 

Similar calculations can b e  made for any age bracket. Thus , our 

existing epidemic of fatal lung cancers will become materially in-

creased from plutonium fallout already received, even if all other 

factors productive of lung cancer remain constant. 

There is a special reason for appreciation of the age dis-

tribution of expected cases. In the COfTllllunity of nuclear energy 

proponents there seems to exist the expectation that all the cases 
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will occur in a very short time. When the full 1 1 6 , 000 lung cancer 

deaths don ' t  materialize immediately, we can probably count upon nuclear 

proponents to say, "See, plutonium isn't all that bad". 

The number of weapons-test plutonium- induced lung cancer 

deaths occurring right now is probably of the order of 1 , 000 cases 

per year in the USA , since the latent period is just about over. Over 

the next couple of decades this number will rise steadily in annual 

rate. Worldwide, the now-occurring plutonium- induced lung cancer 

deaths must be of the order of 10, 000 cases per year. 

Worldwide Lung Cancer Production From Plutonium Fallout. 

The plutonium fallout from atmospheric weapons testing is 

worldwide in scope, with the Northern Hemisphere receiving most of the 

fallout. While Bennett ' s  calculation of 42 picocuries was derived 

from New York data, there is no reason to doubt that this is a reason-

able approximation worldwide (Northern Hemisphere) . 

Based upon World Health Statistics ( 4 ) , the spontaneous 

lung cancer death rates , age adjusted (1968-69) , and averaged over 

33 countries of the Northern Hemisphere is 3 3 . 3  per 100,000 compared 

with 44. 0  per 100, 000 in the USA for the same time period. 

Since the relative risk method relates radiation to spontaneous 

cases, the worldwide (Northern Hemisphere) rat� for plutonium fall-

out, must be adjusted downward by the factor 3 3 . 3  or 0 . 7 6 .  
44. 0 ' 

As a first approximation, the Northern Hemisphere popula-

tion, which received the fallout, was some 10 to 15 times that of 

the USA. Let us use lOx, to allow for possible differences in 

fallout received (possibly an underestimate) . 
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Therefore , estimated worldwide (outside USA) cases of fatal 

lung cancer induced by plutonium fallout is 

(ll6 , 000)x(0. 7 6) x (l0) , or 882,000 extra deaths. 

Combining USA + outside USA, the total = 9'9 8,000 extra deaths. 

Probably some 10,000 extra deaths are occurring annually right now. 

Life Expectancy Considerations. 

There have been some nuclear advocates who have pointed out 

that radiation-induced cancers tend to occur late in life, say 60 

years of age and later, and that the problem is therefore not serious. 

What these individuals fail to realize is that the li£e expectancy 

at 60 years of age, without benefit of plutonium poisoning, is about 

15 years. Would the 60 year olds appreciate losing 15 years of li£e 

from plutonium-induced lung cancer? 

Are The Estimates Consistent With Experience? 

·There are few speci£ied population samples with known docu-

mented exposure to plutonium deposition in the lung. Two exceedingly 

small groups are known. The first is represented by 25 Manhattan 

Proj ect workers who had been discovered to excrete plutonium in 

their urine , and who, as a result, nave been under surveillance. 

Hempelmann and co-workers ( 6 ) have reported on the results of such 

surveillance. The second is represented by 25 workers who received 

significant lung burdens in the course of the Rocky Flats fire in 

1965. 

Without any meaningful quantitative approach , a nwnber of 

observers have suggested that the non-occurrence of lung cancer to 

date in these two groups means a relatively low lung carcinogenicity 

for plutonium. Bair, for example, C 7 ) has suggested this. Non-

quantitative approaches can lead not only to absurd, irrelevant 
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conclusions , but also to very serious underestimations of extremely 

crucial cancer hazards. It behooves us, therefore, to ascertain 

here whether the experience to date for the Manhattan Project workers 

or the Rocky Flats workers is or is not consistent with the estimates 

presented above for the lung cancer of plutonium inhalation. 

The Manhattan Project Workers. 

At the outset it must be emphasized that the lung inhalation 

of plutonium by these 2 5  workers is exceedingly poorly known. This 

group cannot be treated as in the treatment above , simply because no 

inhalation data are available. However , some rough estimates can be 

made for these workers based upon body burdens measured many years 

after the exposure had occurred. The problem of estimating initial 

lung deposition from body burden measured 10-27 years after the ex­

posure is severe. Therefore , at best it would be foolish for anyone 

to base serious conclusions about plutonium carcinogenicity on the 

tenuous data for these Manhattan Proj ect workers . However, as a rough 

effort to ascertain order of magnitude consistency with prediction, 

it is worthwhile to look at this plutonium exposure experience. 

There is every reason to consider that inhalation, rather 

than ingestion, represents the source of the ultimate body burden of 

the Manhattan Proj ect workers. Thus , if we really knew the body 

burden, it would be possible to state that originally this burden had 

been in the bronchopulmonary system. The difficult problems are to 

know the body burden at a time of decades beyond exposure ,  to know 

how to correct this burden back in time (which involves knowing ac­

curately the fraction of plutonium lost from lung via the gastro­

intestinal tract) , and lastly , but extremely importantly , to know the 



-11-

degree of solubility of the initial plutonium deposited in the lungs. 

All of these factors are subject to serious error for these workers , 

which accounts for the statement above concerning the foolishness 

of serious conclusions based upon the experience of this group of 

workers. 

Hempelmann and co-workers ( 6 ) recently reported on several 

estimates of the " current" body burden, measured at several times , 

between 1953 and 197 2 .  These authors suggest that their 197 2  esti­

mates are probably their best estimates. However, the excretion 

curve they utilize for periods beyond ""' a few thousand days, based 

upon �elatively short-term measurements of Langham (for periods 

shorter than 1500 days) , are grossly at variance with estimates that 

the ICRP model suggests for liver and skeleton clearance or that 

Bennett uses. The nature of the difference is such as to lead 

Hempelmann and co-workers to overestimate the body burden of these 

workers by a large factor. 

The ICRP model suggests (see Bennett) (3) 

For liver, T� ::: 40 years , for man. (40 years :: 14, 6 00 days) . 

For bone, T°'2 -:::: 100 years , for rnan. (100 years :36, 500 days) . 

Therefore, for liver clearance, 

daily elimination fraction : 0. 693/146 00, or 4.7xlo- 5/day 

and , for skeleton clearance, 

daily elimination fraction = o . 693/36500, or l. 9xlo-5/day. 

If, as the ICRP model suggests , the liver and skeletal 

reservoirs are equal in size, then overall excretion would be, 

daily elimination rate :. �  (4.7xlo- 5) + � (l. 9xlo- 5) 

= (2 . 35 + o. 95) x io- 5 

-= 3 . 3  x lo- 5/day. 
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The body burden estimates of Hempelmann and co-workers, for 

their 1972 evaluation (which they prefer) are based upon an excretion 

fraction at 27 years (9855 days) of "' 2 . 4xl0- 6/day. Their estimate 

is at variance with what the ICRP model suggests , what ICRP itself 

suggests C 8 ) , and the T� values for liver and skeleton calculated 

above. 

should be 

factor of 

The body burden estimated by Hempelmann and co-workers 

reduced by 

2 . 4xlo- 6 
3 . 3xlo-5 

this corrected factor for excretion, which is 

, or 0 . 07 3  • 

For the 25 Manhattan Project workers , the 1972 cumulative 

body burden (all individuals combined) : 2 . 44 microcuries Pu239 equiv-

alent. (per Hempelmann et al) . 

Applying the correction factor, 0 . 07 3 ,  for excretion, 

We have 

Cumulative body burden (1972) :: (0 . 07 3 )  (2 . 44) = 0. 178 microcuries. 

We presume , since inhalation was the prime route of access 

for the plutonium, that all this body burden was originally in the 

lung. But we must allow, additionally , for tbe loss of plutoniwn 

from the lung via the gastrointestinal tract. Of lung deposited 

plutonium, the ICRP Task Group model suggests : (S) 

40% rapidly lost via gastrointestinal tract 

400� lost with T� = SOO days via gastrointestinal tract 

2 0% cleared to (lymph + blood) . 

Therefore, at times long compared with lung clearance, 

the body burden should be 1/5 of the initial lung deposit, if the 

gastrointestinal clearance fraction is correct. Bennett has sug-

gested the ICRP model may overestimate the g. i .  tract loss. In any 

case, use of the factor of 5 to convert from current body burden to 



-13-

initial lung deposit cannot underestimate the initial lWlg deposit, 

since it credits gastrointestinal excretion maximally. 

Therefore , conversion of body burden , cumulative, for 25  

workers, to initial lWlg deposit, cumulative, yields 

(S) x (0. 17 8) !: 0 . 89 microcuries Pu2 39 equivalent. 

In micrograms , 

(0. 89) x (16. 3) -:: 14. 5 /1gs Pu2 39 as cumulative initial lWlg deposit. 

The smoking history is not available for these men , so we 

can assume they may have been comparable with the population-at-large, 

� smokers, � non-smokers. 

Therefore ,  7 . 2 5 pgs Pu2 39 is cumulative deposition in smokers 

7 . 2 5 JJ-gs Pu2 39 is cumulative deposition in non-smokers. 

'' Estimation of Lung Cancer Doses, Cumulative, in Manhattan Project Workers. 

Before calculation of expected lung cancer doses in the 

Manhattan Proj ect workers , there are two adjustment factors required : 

(a) Exposure was in 1945. From Vital Statistics data, the 

spontaneous lWlg cancer rate in 1945 was 0 . 2 2  times that of 197 5 .  

(b) Exposure was, in all probability , to relatively soluble 

compounds of plutonium, from the nature of the work described for 

the men. Indeed, Hempelmann and co-workers refer to j ust 2 of the 

men as ''most likely received exposure to plutonium oxide" . 

We can, therefore, reasonably assign 9 0% of the cumulative 

exposure to Class W compounds;  10% to Class Y compounds. 

This would represent an average clearance T� of 

(0. 9) (SO) + (0. 1) (500) -= 9 5  days. 

This would require lung exposures to be corrected by -2.i_ , 
500 

or a factor of (0. 19) , since all the dosimetry calculations are based 

upon T\ :: 500 days for Puo2 type aerosols . 
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Finally, therefore ,  the lung cancer doses , to be applicable 

to this group, can be corrected for (a) 1945 exposure, and (b) 90% 

Class W compounds .  

Therefore ,  for the Manhattan Project worker s �  

for smokers , lung cancer dose 

for non-smokers , "  II It 

(0. 058)x (-1-) x (0
1

19 ) : 1. 39 pgs . Pu239 
0. 22 • 

(7 . 3) x (0:22) x (fu) :  175 pgs . Pu239 

Among the cigarette smokers , cumulative initial lung deposit : 7  . 2 5  pgs . 

so there were i: j� : 5 .  2 lung cancer doses. 

Among the non-smokers ,  cumulative initial lung deposit c 7 . 25 pgs. 

so there were 7 • 2 5 = o. 04 lung cancer doses. 
175 

The total, cumulative among the 25 workers , is 5. 24 lung cancers , as 

a lifetime expectation. 

Hempelmann and co-workers describe these men as "in their 

early 50s". Examination of Table 1 indicates that by the early 50s, 

the men should have developed approximately 3 . 5% of their lifetime 

expectation in lung cancers , 

,,.,, or (0. 035) x (5 . 2 4):: 0 . 2  lung cancer cases. 

Since lung cancer cases can ' t  be fractional ,  we can say there are 

4 chances out of 5 that at the " early 50s" we w i l l  observe � 

cases; !'chance out of 5 that one case would have been observed. 

The observation of zero cases is directly in accord with 

the calculations above that indicate the very high probability (4/5) 

of observing zero cases. 

Finally , the conclusion is reached that the Manhattan 

Proj ect experience is totally consistent with the plutonium lung 

cancer expectations of this report and of Reference 1.  No comfort 

whatever can be drawn from these Manhattan Proj ect experiences concern-

ing any hoped-for lowering of the lung cancer hazard of plutonium 

inhalation. 
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The Rocky Flats Workers. 

For this group of plutonium-exposed workers the data are 

much better than for the Manhattan Proj ect workers.  First, measure-

ments by body counting were made within a very short period after 

the inhalation exposure. Second , Mann and Kirchner (9) reported that 

the exposure was to Pu02 particles, so we know that Class Y behavior , 

with a T� = 500 days for lung clearance, should be applicable. 

The data for the individual exposures were recently provided 
* by Rocky Flats Management . The mean value for the deposition, 

expressed by Rocky Flats as a time-weighted-average over the 12 months 

following exposure, for the 25 workers was 3 1 . 6  nanocuries , or 0 . 03 2 

microcuries. This time-weighted average should closely approximate 
* 

the lung deposition. The smoking habits of the workers a� exposure 

remains unknown , so we shall approximate this as � cigarette smokers , 

� non-smokers. The average age at exposure was 43 . 6  years. 

For 0 . 03 2 microcuries , the lung deposition would have been 

(0. 032) (16. 3) ,  or 0 . 5 1  micrograms per worker. For 25 workers , the 

aggregate dose := 25x0. Sl, or 12 . 8  micrograms of Pu239 equivalent. 

Therefore, for the cigarette smokers , dose :: �xl2. 8 ::: 6 .  4 micrograms, 

for non-smokers , dose= �xl2 . 8  = 6 . c+  micrograms . 

Estimation of Lung Cancer Doses in the Rocky Flats Workers. 

(a) The exposure occurred in 1965. From Vital Statistics dataC4) , 

the spontaneous lung cancer death rate in 1965 was 0 . 69 times that for 

1975. 

(b) Mann-Kirchner ' s  evidence indicates that the exposure, in 

all probability , was to Pu02 , so Class Y (insoluble) behavior is 

expected. 

*Supplemental Note (3) provides the individual case data. 
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For the cigarette smokers , 

0 . 058 O 08 Pu
2 39 1 Lung cancer dose is , therefore, , or • 4 micrograms 

0 . 69 

for the non-smokers , 

l Lung cancer dose is , therefore, _1...:.l , or 1 0 . 6  micrograms Pu239 . 
0 . 69 

Therefore, for the cigarette-smoking Rocky Flats workers , 

the lifetime expectation is 
6 • 4  , or 7 6 . 2 lung cancer doses. 

0 . 084 

For the non- smokers , 

the lifetime expectation is � , or 0 . 6  lung cancer doses. 
1 0 . 6  

Adding these two groups , the lifetime expectation for the 

Rocky Flats workers is t"1 7 7  lung cancer doses, provided the workers 

were at a mean age of 25 years at exp9sure. But since the mean age 

at exposure was 43 . 6  years , this expectation must be reduced approxi-

mately for the lower risk associated with exposure at ages beyond 

25 years (see Supplemental Note 1) . From Table IV of the Supplemental 

Note, it is calculated that for exposure at· 43 . 6  years of age, the 

risk per rad (or rem) is \ that for exposure at 2 5 years of age. There­

fore, � x 7 7  :- 1 9 . 3  lung cancer doses as the final corrected lifetime 

expectation for the Rocky Flats workers . 

In order to maximize the expectation, we shall assume that 

by 1975, ten years after exposure, the latent period for cancer devel-

opment is over. From Table 1 ,  it is estimated that for men at 53 . 6  

years (43 . 6  + 10) , approximately 3 . 5% of the lifetime expectation 

should have occurred. 

Therefore (0.035) x (l9 . 3) , or 0 . 6 8  lung cancers should have 

occurred. For an expectation of 0 . 6 8  cases, the probability is about 

0 . 5  that � cases will have been observed. And even this is con-

servative, since the period to reach the full plateau is quite likely 

to be greater than 10 years. Thus, the non-occurrence of lung 
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cancers in this small group of workers by 1975 is totally consistent 

with the lung cancer potential for Puo2 exposure derived here and in 

Reference (1) . In no way is a lesser carcinogenicity of plutoniwn 

suggested by the Rocky Flats experience. 

The time to observe the Rocky Flats workers will be in 

the next five to ten years. These workers did receive exposure to 

Puo2 in a respirable particle size and did receive appreciable 

doses. Their lung cancer death rate some 10 years beyond 1975 will 

be of great importance. We can hope> for the sake of the workers� 

that fewer than 50% were cigarette smokers at exposure. Also, since 

the lung cancer risk is diminished in ex-smokers, it is to be hoped 

that the workers were advised to cease cigarette smoking after 

plutonium exposure. 

GENERAL DISCUSSION 

The calculations presented indicate that at least 998 , 000 

premature lung cancer deaths can be expected to have been irreversibly 

committed throughout the Northern Hemisphere as a result of plutoniwn 

weapons- test £allout . *  It is also expected that, worldwide, these 

must by now be yielding some 10, 000 or more lung cancer fatalities per 

year. But since the lung cancer cases caused by plutonium exposure do 

not carry any flag that tells us that these particular cases are the 

ones caused by plutonium exposure, the absurd statement is possible 

that "I don ' t  know anybody that' s  died as a result of exposure to 

plutonium, do you?" (ll) 

Perhaps biology will evolve, in time, to accomodate the pro­

ponents of nuclear energy , by having each cancer sprout a flag indicat­

ing each origin. Until that time, we will have to resort to public 

health science to derive rational understanding of such problems as 

See Note 2 in " Supplemental Notes" .  
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The effort to downgrade plutonium carcinogenicity by point-

ing to non-occurrence of lung cancers in the small groups of Manhattan 

Project and Rocky Flats workers is here shown to be a vain effort. 

The non- occurrence at this early time is in excellent accord with 

expectation s .  

It is the documented history of the promotion of nuclear 

energy that the cancer hazard of radiation has been underestimated on 

virtually every possible occasion. When the full story became 

evident with the passage of sufficient time for the radiation- induced 

cancers to develop, the authoritative bodies responsible for 

radiation protection have revised their estimates upward. Thus , it 

was possible for the National Corronittee on Radiation Protection to 

state in 1954 (12) that 3 6 , 000 millirems would be without effect upon 

humans , while the BEIR Committee in 197 2 estimated that 100 millirems 

per year ( 3000 millirems in 3 0  years) might be anticipated to cause 

3 500 additional cancer deaths per year. (13 ) (p. 90-BEIR report) . 

Bair has recently stated, 

"There has been no recorded instance of cancer in man resulting 
from the internal deposition of any plutonium isotope in the 
more than three decades that plutonium has been used. The 
excellent record has resulted from extremely effective control 
methods." 

There is no reasonable framework in which the Bair state-

ment can be def ended . It may even be supposed that Bair may wish to 

reject all the calculations of this report and of Reference 1 .  In 

that event, Bair would be forced to examine his own published data on 

lung cancer induction by Puo2 in the beagle dog. The maximum differ­

ence between his beagle data and these calculations for humans is a 

factor of 3.7 fold. (l) Therefove ,  instead of 998 , 000 lung cancer 
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have to estimate at least 270000 fatal lung cancers irreversibly 

committed. This is a long way from the suggestion above of no can­

cers from plutonium exposure. 

Bair would be correct that the plutonium-induced cancers 

are not "recorded" . But that is only because human cancers have not 

evolved to the point of printing out a label indicating which of the 

various carcinogens caused the particular case in point. 

Some Implications of the Lung Cancer-Plutonium Fallout Estimates for 

the Developing Nuclear Power Industry. 

The current estimates indicate the number of fatal lung cancers 

produced for a known fallout intensity. It becomes possible, therefore, 

to estimate , for various degrees of containment achieved , what the ex­

pected number of lung cancers will be from the nuclear power industry. 

It cannot be assured that the nature of fallout particles from releases 

in the nuclear power industry will be identical with that for weapons 

testing. The situation could be worse, equa l ,  or better. The best 

estimate, within current knowledge, is that the fallout will be similar 

in character. The calculations will proceed from an estimate of the 

amount of weapons- test plutonium fallout over the USA to an estimate of 

the amount , in comparison, that would fall out at various levels of con­

tainment in the nuclear power industry. The lung cancer consequences 

are then directly available by comparison with the results of this 

report for weapons-test plutonium fallout. 

A first approximation to the total plutonium deposition in 

the 50 states of the USA can be obtained from Bennett ' s  data for New 

York. C3) His estimate is that the cumulative deposition through 1972 is 

2 . 65 millicuries per krn2 for the New York area. Assuming the average 
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deposition for the USA is not far different from that for New York, 

this means that for the USA, with an area (including Alaska + Hawaii) 

of 3 . 62 x 1 06 mi2 , or 9 . 27 x 106 km2 , the total deposition was 

(9 . 27 x 106) (2 . 6 5) :::= 2 . 46 x 107 millicurie s ,  or 2 . 46 x 104 curies 

Pu2 39 equivalent. Conversion to grams yield (2 . 46 x 104) (16) ::::: 

3 . 94 x 105 gms . Conversion to pounds yields 3 • 9�5� 105 , or 0 . 87 x 103 := 

8 7 0  pound s .  So,  approximately 900 lbs. of plutonium were deposited 

in the USA through 197 2 from weapons testing. 

The Tamplin- Cochran estimate (see Reference 1) is that the 

developing nuclear power industry , from AEC proj ections , will involve 

the handling of 400 million pounds for plants installed through the 

year 2020. Since this will be reactor-grade plutonium, it will be 

approximately 5 times as at-active as the weapons grade plutonium. 

Therefore all cancer estimates must be multiplied by five-fold to 

correct for reactor-Pu versus Pu239 . 

In the calculations presented here, the deposition of 900 

pounds of weapons plutonium has committed some 116 , 000 lung cancers 

for the USA. It is ins tructive to ask what various levels of con-

tainment in the nuclear power industry imply for the future production 

of lung cancers. For such an estimate, it will be assumed that the 

inhaled plutonium per pound of Pu dispersed will be comparable to 

that for weapons fallout. In fact� it may turn out to be equal to , 

greater or less than the case for weapons fallout. 

Containment Perfection 

99% 
99.  9% 
9 9 .  99% 
9 9 . 999% 
9 9 . 9999% 
9 9 . 99999% 

Pounds Pu Dispersed 

4 , 000,000 
400,000 

40, 000 
4 , 000 

400 
40 

Lung Cancers Produced 
(corrected for reactor grade Pu) 

2 , 5 7 5 , 000, 000 
257 , 500, 000 

2 5 , 7 5 0 , 000 
2 , 57 5 , 000 

257 ' 500 
25 ' 7  50 
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Considering the fallibility of men and equipment plus 

circumstances of accidents , it would hardly be surprising that 

containment will not be better than 99 . 9 9%, and that represents 

excellent containment under industrial circumstances. The lung 

cancer production would b e ,  for such excellent containment, a total 

of some 2 5 , 7 5 0 , 000 cases. Since these cases would be spread over 

about 50 years , it would represent 500, 000 additional lung cancer 

fatalities per year. Since the current death rate from all causes 

combined in the USA is about 2 , 000,000 per year, a nuclear-based 

energy economy with 9 9 . 99% perfection in plutonium containment 

could mean a 25% annual increase in total death rate from this one 

source alone. The prospects seem hardly less gloomy even for 

99. 999% perfection in containment, a containment level that falls 

squarely in the miracle realm. 

It is to be noted that the assumption being made here is 

that under the circumstances of plutonium release from the nuclear 

power industry , the plutonium dispersal would be limited to USA, 

rather than worldwide. 





Supplemental Notes 

Note 1 :  Sensitivity to induction of cancer by ionizing radiation 

is age-dependent. The following table (excerpted from Reference 10) 

describes the sensitivity variation quantitatively. 

Table IV (from Reference 10) 

VARIATION IN CANCER INDUCTION PER RAD WITH AGE 

These estimates represent a step £unction approx­
imation in reasonable accord with the data points 

available in the text. 

Age at irradiation 
(years} 

In utero 
0-5 
6-10 

11-15 
16-20 
2 1- 3 0  
31-40 
41- 50 
51-60 
61 and beyond 

Increase in cancer mortality 
rate per rad (in Plateau Region) 

(per cent) 

50 
10 

8 
6 
4 
2 
1 
o . s  
0.25 

Assumed negligible 

Note 2 :  It has been stated here and in Reference 1 that the period 

on the plateau of radiation effects may be 30 years or it may be the 

entire lifespan of the exposed population. It must be pointed out 

that if the plateau truly lasts only 30 years , then the estimated 

number of lung cancer deaths from inhalation of weapons-test plutonium 

fallout would require revision, most probably in a downward direction. 

Crudely , this would be so because for those individuals exposed early 

in life, e . g. below 20 years of age , the 3 0-year plateau period 

(after the latent period) could be over before these individuals have 

reached the ages characterized by high absolute lung cancer fatality 

rates. 
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A more refined treatment would also require consideration 

of the additional fact that for those exposed while very young, the 

cigarette smoking factor is almost certainly 1bsent, so that there 

would be a revision required in the lung cancer dose for such indiv­

iduals. Such a refined treatment , similar to that of Reference 10,  

would divide the population exposed by age decade at time of exposure, 

would calculate an appropriate lung cancer dose for each age decade, 

and would calculate the absolute nwnbers of expected fatalities for 

various plateau durations , particularly for 30 years and for the 

remaining lifespan of the exposed populations. 

The currently-presented calculations really represent a 

hybrid calculation. They tend to underestimate the overall effect 

by crediting only 3 0  years as the period at risk. On the other hand, 

for the reasons stated above relating to expiration of the plateau 

period , they tend to overestimate the overall nwnber of cancers. 

The refined calculations will be presented in a later report of 

this series. It must be emphasized, however, that ultimately the 

real resolution to the problem must come from determination of plateau 

duration in hwnans through continued f ollowup of exposed population 

groups , 

Note 3 :  

e . g . ,  the Hiroshima-Nagasaki and spondylitis groups.  

The individual exposure data for the 25 Rocky Flats workers 

are not recorded in the published literature , nor are their ages. 

Since the Rocky Flats Management was exceedingly cooperative in pro­

viding these data, they are reproduced as Table V below. 

The irnnediate lung deposition in these workers versus time­

weighted average (as in Table V) would depend critically upon the 
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exact time after exposure for each initial measurement and on the 

very early clearance fraction of deposited Pu02 in man. Since these 

are not available, there is no way to correct the data here for 

these effects . At most, the lung cancer expectation would not be 

increased by a factor of two, so that no change in conclusions 

reached would be indicated. And since the expectation has been 

maximized by asswnption of full plateau by 10 years , the argument 

presented is further strengthened . 

Note 4 :  I t  i s  highly probable that the bulk of the exposure reflected 

in Bennett' s  inhalation estimates are from direct fallout of plutonium 

rather than from resuspension of already deposited plutonium. 

Estimation of contributions from resuspension is difficult, during 

a period when direct fallout is still occurring. To the extent that 

resuspension occurs in the future ,  the estimated munbers of lung 

cancers will increase beyond the estimates presented here. 

Note 5 :  In the discussion of the Manhattan Project and Rocky Flats 

workers, the possibility of having more lung cancer doses than the 

number of workers was included. It is self-evident that it only takes 

one cancer to kill a person. However, it is essential to allow for 

multiple lung cancer doses per person for correct analysis. In 

actual observation, effects arising from this are manifested as an 

earlier appearance of the lung cancers that would be otherwise expected. 
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TABLE V 

...... ,. TH E DOW C H E M ICAL CO M PANY 

J u n e  2 3 ,  1 9 75 

J o h n  W .  Gofman , M . D .  

ROCKY FLATS DIVISION 

P. o. aox au 

GOLDEN, COLORADO 80401 

R E S P O N S E  TO  R E Q U E S T  F O R  I N F ORMAT I O N O N  2 5  E M P L O Y E E S  
E X P O S E D  T O  P L UT O N I U M I N  O C T O B E R  1 9 6 5  
T h e  fo l l ow i n g l s  a l i s t  o f  emp l oy e e s  b y  a g e  a n d  t h e i r  
r e s p e c t i v e p l u t o n i um e x p os u r e s . T h e  amoun t I n  t h e  l u n g s  
( c he s t s ) · o f  t he  2 5  emp l oyees l s  a t i me -we i g h t e d - a v e r a g e *  
o v e r  t h e  1 2  mon t h s  f o l l ow i n g  t h e  e x p o s u re .  

2 4  
2 4  
2 4  
2 9  
3 3  
3 3  
38  
39  
39  
39  
40 
42  
42  

pl u t o n i um ( n C i )  

1 3 
1 6  
1 9  
1 5  
5 6  
1 2 

8 
1 4 
2 3  
1 8 
1 8  

9 
1 1  

4 4  
4 5  
4 6  
4 9  
5 2  
5 3  
5 6  
5 6  
5 9  
5 9  
6 0  
6 4  

pl u t on i um ( n C i }  

7 
1 2 
1 1 

20 
1 00 
1 40  
1 3 0 

1 2 
3 4  
5 9  
1 0 
2 4  

* T i me-we i g h t e d - a v e r a g e  o f  1 6  n C i  f n  t h e  l u n g  p ro d u c e s  
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Testimony by John W .  Gofman for the NRC GESMO Hearings 

The testimony presented here addresses the considerations of the 
toxicity of plutonium. It addresses GESMO , Volume 3 ,  Section lV-J , 
Radiological Health Assessment . There are other sections of GESMO 
which also address or mention the toxicity o f  plutonium. To the 
extent that this is so,  this testimony addresses those sections as 
wel l .  
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General Response to All Critiques 

of 

John w. Gofman ' s· Estimates of the Lung Cancer Hazard of Plutonium 

Introduction: 
The estimates of the lung cancer hazard of inhaled 

plutonium are set forth in three papers by John w .  Gofman. These are 

( 1 )  The Cancer Hazard From Inhaled Plutonium, CNR Report 1975-lR, 
dated May 14 , 1975 

( 2 )  Estimated Production of Human Lung Cancers By P lutonium 
from Worldwide Fallout, CNR Report 1975-2 , dated July 1 0 ,  1975 

( 3 )  The Plutonium Controversy, JAMA, 2 3 6 ,  No . 3 ,  pp284-28 6 ,  July 
1 9 , 1976 . 

For simplicity in the ensuing discussion , reference :to these reports 

of a general character will be by the term "Gofman-Pu papers " .  Refer­

ences of a specific character will be to " CNR-lR" , or ''CNR-2 " ,  or 

"JAMA" . 

Before the appearance of the Gofman-Pu papers ,  the general 

"wisdom" was that the lung cancer potential of plutonium could be 

adequately described by consideration of the deposition and retention 

of Puo2 aerosols ( or other insoluble Pu compounds as aerosols) in the 

lung tissue of the bronchiolo-alveolar regions , with neglect of any 

potential effect on more proximal bronchial tissues, that is tissues 

proximal to the terminal bronchiol� s .  The models used in achieving that 

"wisdom" predicted no significant long-term retention of plutonium 

would occur in the bronchial tissues proximal to the terminal bronchioles .  

Hence it was predicted that there would be no significant dose to 

such more proximal bronchi . Gofman raised the question as to 

whether the conventional "wisdom" might be in error , which it cer­

tainly seems to be . Since even a small percentage retention in the 

proximal bronchial tissues could drastically increase the lung cancer 

hazard of plutonium aerosols,  it becomes of extreme importance to 

know just how much plutonium is subject to long-term retention in 

the bronchial tissues proximal to the bronchiolo-alveolar region. 

The plain fact is that no studies have been accomplished to describe 

such retention of plutonium in either of two major classes of humans , 

cigarette smokers and non-smokers . I t  is regrettable that such studies 

have not been accomplished . It is further an indication of the lack 

of competence of AEC and ERDA that in all their highly-funded studies 

of plutonium, these crucial questions have not been addressed, par­

ticularly when one considers the central importance of the issues in-
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volved . 

In the Gofman-Pu papers it was pointed out that the major part 

of the mechanism counted upon to remove Pu rapidly from the bronchi 

was the set of cilia lining the bronchial cells.  These cilia beat i n  

a direction such that material is propelled i n  the direction o f  the 

nasopharynx. The actual material being propelled i s ,  at least in part, 

mucus secreted by goblet cells in the bronchial lining , such mucus 

probably incorporating part of the particulate material being cleared. 

Part of the c learance mechanism may also be the propulsion of cells of 

the macrophage class by cilia.  The cilia are severely damaged in humans 

who smoke cigarettes. Such damage is two-fold in character, namely 

actual denuding of the cilia of cells and functional impairment of 

ciliary action in those retaining cilia. Additionally the smokers have 

replacement of the normal bronchial epithelium by metaplastic epi­

thelium innumerous region s .  Similar alterations occur in non-smokers 

but to a far lesser degree. JAMA presents the references both to the 

studies of Ide and of Auerbach on these issues . 

No one really knows why Pu02 aerosols are retained so tena­

ciously i n  the bronchiolo-alveolar region, tenaciously enough to give 

T�clearance times of the order of 500 days from this region. But there 

is no doubt that the clearance time is long. Many who have commented 

on the long-term retention in this region have ascribed it to the 

absence of ciliated cells , so that the so-called "muco-ci l iary escal­

ator" doesn ' t  work there as i t  does in the more proximal bronchi . 

I f  the cilia are absent in 25-30 % of the bronchial cells and 

i f  the cells are altered to metaplastic epithelium, what has happened 

in such regions to the ability to clear Puo2 aerosols? As Gofman 

pointed out carefully in the Pu papers,  there simply are no data on 

humans ( nor any valid experimental animal model ) to answer this 

crucial question . No data at a l l .  Gofman therefore suggested that , 

as a first approximation , the best estimate is that clearance from 

such regions of ciliary absence and metaplasia will become equivalent 

to that for the non-ci lianed bronchiolo-alveolar region , yielding T� 
values of the order of 500 days . To be sure, altered bronchial epi­

thelium is not identical with bronchioloalveolar tissue . It may be , 

as Gofman pointed out, that altered bronchial epithelium i s  more 

capable, equally capable , or less capable in Pu02 clearance compared 

with bronchiolo-alveolar epithelium. I t  is the height of public health 

irresponsibility to assume that clearance is unaltered in the damaged 
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bronchial epithelium. Such an assumption emanating from laboratories 

supported by ERDA or NRC should be totally suspect, in view of the 

vested interest of those laboratories in a low order of plutonium 

toxicity. 

The Criticisms of the Gofman Hypothesis 

I n  five separate reports , the ERDA laboratories have pro­

duced critiques of the Gofman-Pu paper s .  While I shall deal with 

each of those reports separately below, the substance of the 

criticism has to do with two points: 

( a )  The T� clearance time utilized by Gofman for the injured 

bronchial epitheium just "must be too high" , and 

(b) Gofman has used a much higher figure for the relative risk 

of lung cancer per rem of ionizing radiation than the BEIR committee 

and this accounts in part for his high toxicity of plutonium. 

I shall deal with these two points in this general response. 

As for the remainder of the criticisms, they are so far over on the 

side of absurdity that they hardly qeserve any comment whatever. This 

will be demonstrated in the responses to the specific critiques . 

Criticism (a)  

Other than wishful thinking , the five ERDA lab critiques have 

provided nothing at a l l  to challenge the Gofman value of T� of clear­

ance from injured bronchial epithelium. They have , therefore, assumed 

( not presenting any basis whatever) that even after cilia have been 

lost and damaged , after normal cell epithelium is replaced by meta­

plastic epithelium, this bronchial.epithelium will still be far more 

efficient in clearing Pu02 particulates than the non-ciliated epi­

thelium of the bronchioalveolar region. In the absence of any evi­

dence to support their position, they simply choose to be optimistic 

about the lung cancer potential of plutonium • This is public health 

irresponsibility at its worst !  To the extent that ERDA and/or NRC 

accept ( s )  such nonsense as science , they are being totally derelict 

in their legal responsibilities concerning the health and safety of 

the public. All estimates of the hazard of the nuclear fuel cycle, 

of reprocessing, of mixed oxide fuel fabrication, of appropriate 

standards for so-called " permissible11 exposure either to the public 

or to occupational workers are simply worthless until the question 

of plutonium retention in the bronchial epithelium i s  resolved . Gofman 
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has made the very reasonable ( and modestly conservative ) suggestion 

that conversion of ciliated bronchial epithelium to non-ciliated 

epithelium plus some metaplastic epithelium makes them act , with 

respect to Puo2 retention , like non-ciliated bronchiolo-alveolar 

epithelium. Moreover, he suggested that metaplastic epithelium might 

be more active , by phagocytosis or endocytosis, than is the case for 

the bronchiolo-alveolar region , and that this could indeed make his 

estimate inadequately conservative . Gofman emphasized that the 

burden of proof that his proposed behavior does not represent reality 

rests upon those who choose to believe a more "optimistic11 behavior 

will occur . This is clearly and unequivocally as it should be in such 

matters of public health importance , a point not apparently appreciated 

in any of the five ERDA lab critiques .  While such lack of appreciation 

cannot be condoned , it can be understood in the light of the desire 

not to bite the hand that feeds them. 

Meanwhile , in striking contrast to the opportunistic gobble­

dygook presented in the five ERDA lab critiques,  there has appeared a 

most valuable study of human material by Radford and Martell . This 

paper bears directly upon the clearance of insoluble particulates 

from bronchial tissue. The paper is " Polonium-210 : Lead-210 ratios 

As An Index of Residence Times of Insoluble Particles From Cigarette 

Smoke in Bronchial Epithelium" by Edward P .  Radford and Edward A .  

Martell , and was presented a t  The Fourth International Symposium on 

Inhaled Particles and Vapors , Edinburgh , 22-26 September 1975.  

(in press, Pergamon Press Ltd . ) .  The introduction to this paper,  

appearing just a few months after the CNR-1 and CNR-2 papers , re­

iterates and confirms the points made by Gofman , and it does that so 

succinctly, that I think it important to reproduce that introduction 

here as follows : ( I  now quote Radford and Martel l )  

" Up to the present , models o f  the deposition, retention , and 
clearance of insoluble particles from pulmonary tissues have 
emphasized processes within the lung parenchyrna, with the bronchi 
being considered primarily conduits through which mucociliary 
clearance occurs.  There is recognition that preferential deposition 
of some inhaled particles occurs by impaction at special locations 
in the bronchial tree, such as at bifurcations of the trachea and 
major bronchi , and there is also evidence that localized regions 
of the epithelium may have inefficient ciliary clearance becauae 
of splitting of the mucociliary stream at bifurcations , develop­
ment of squamous metaplasia and loss of ciliary function in small 
areas, or other mechanisms affecting rnucociliary competence . For 
these reason s ,  one would conclude that in some regions 
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( Radford-Martell quote continued) 
of the bronchial epithelium, especially at bifurcation s ,  local­
ized concentration of insoluble inhaled particles might accumu­
late , both by di+ect deposition or after entrainment in the muco­
ciliary stream and subsequently becoming trapped in regions of 
of inefficient clearance . Especially in relation to development 
of bronchial cancer, certainly one of the most serious consequences 
of inhalation of particles , the failure of current lung clearance 
models to take account of the retention of materials in the 
bronchia l  epithelial structures is one of the most serious limi­
tations of these models . "  

This qu0tation expresses precisely the same type of thinking 
presented in the Gofman-Pu papers . .  The experimental data of Radford 
and Martel l  are used to try to estimate the residence time (mean 
value) for the Lead-210-containing insoluble particles in mainstream 
cigarette smoke . These authors point out that the presence of some 
soluble Lead-210 in bronchial tissues will have the effect of giving 
too low a mean residence time for the insoluble particles by their 
method of analysis. Yet, in spite of this , they estimate a mean res i ­

dence time of 3 to 5 months for the insoluble particles. This , in 
days , is between 90 and 1 5 0  days. Taking a middle value of 1 2 0  days 
this would be some six times lower than the mean residence time 

Gofman estimated for Puo2 aerosols in the injured part of the bron­
chial epithelium ( 500/0 . 6 93 is approximately 700 days ) . It must be 

noted that the Radford-Martell values are for overall bronchial 
' 

tissue samples , not the injured regions alone. Thus over and above 

the Lead-210 (soluble) error which tends to make their residence times 
too low they are including some normal bronchial tissue which may 
have a very much shorter residence time than the inj ured tissue. When 
these two factors are taken into account , their experimental evidence 

on human material may finally suggest an even longer T� for injured 
bronchial tissue than that suggested by Gofman. These data ,prelim­

inary as they are, are enormously closer to the estimates of Gofman 
than to the optimistic suggestions of a fraction of a day or a day 
for T� in injured bronchial epithelium to be found in the ERDA lab 
critiques .  

Dr. J .  Martin Brown ( Health, Safety , and Social Issues of 

Nuclear Power and the Nuclear Initiative , Chapter 4 in "The California 
Nuclear Initiative" , Stanford University Institute for Energy Studies ,  
April 1 9 7 6 )  stated, concerning the ERDA critique s ,  the following ; 

" However ,  none of the critics seems to be aware of recent data 
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showing the extensive holdup of insoluble particles of polonium 
(an alpha-emitter, like plutonium , that is concentrated on 

tobacco leaf hairs) in the bronchial tree of smokers. Thi s , at 
least qualitatively , supports Gofman ' s  hypothesis and certainly 
suggests further study is urgently needed . "  

Dr . Brown i s  referring to the Radford-Martell studies cited above . 
Of all the five ERDA lab critiques ,  only one, that by Healy 

and co-workers, shows even a glinuner of appreciation of the problem 
of plutonium retention in the bronchi . In their conclusion they 
state 

" In our review of his papers we have concluded that the 
speculations of Gofman require the arbitrary acceptance 
of too many numerical parameters and unconfirmed mechanisms 
to be acceptable as even an approximate numerical estimate of 
potential lung carcinogenesis by plutonium • There i s , indeed, 
a paucity of direct measurements of clearance rates for intact 
and damaged bronchial ciliated epithelium but current infor­
mation would indicate that the problem is not as serious as 
postulated by Gofman. We would reconunend that measurements 
continue with more emphasis on the absolute bronchial retention , 
and that until such evidence i s  available , the Gofman pre­
dictions be regarded as interesting and imaginative speculations 
which should serve to stimulate increased interest in certain 
phases of current studies. However, we cannot concur with his 
often stata:lposition that speculation, no matter how poorly 
founded, is a proper basis for public health decision s . " 

I t  i s  of some importance to dissect this amazing paragraph 
of admission 0£ ignorance concerning the clearance of plutonium by 
intact and damaged epithelium. Starting with the gratuitous insult 
at the end of their quot e ,  I might point out that i t  will rain 4 0  inches 
per day in the Sahara Desert before the Healy group will be able to 
show a single instance where Gofman suggested that speculation , no 
matter how poorly founded , i s  a proper basis for public health 
decisions , let a lone " h i s  often stated position" • Neverthel es s ,  one 

must be tolerant in such matters .  Here i s  one of ERDA ' s  set of experts 
on plutonium toxicity publicly admitting that there i s  absolutely no 
way that they can help refute Gofman ' s  estimates , admitting that 

Gofman is correct concerning the absence of the crucial measurements ,  
advising that the measurements Gofman says are essential must be given 
high priority. It is easy to understand their frustrations about their 
admissions which lead them to use insults when they have no science to 
offer in refutation. 

There is one additional point in the Heaiy et a l  critique that 

deserves translation . That is in the quote above where they say "current 
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information would indicate the problem i s  not as serious as 

postulated by Gofman� On a matter of such transcendent importance 
one would expect scientists , in possession of such 11current information" ,  

would tell us how serious the problem i s ,  i f  i t  i s  not a s  serious 
as postulated by Gofman. On this , they are silent. One cannot help 
thinking, since they do nd: provide the " current information'' , that 
what they mean is current wishful thinking that might please ERDA. 

Criticism (b) : 

The essence of this second criticism i s  that Gofman used too high 

a value for the relative risk of lung cancer development per rem of 
exposure . Cited as evidence that Gofman used too high a value are a 
value of 0 . 2 0  for the relative risk and a value of 0 . 2 9  for the rela-

both 
tive risk; in the BEIR Report .  I shall return to the excellent reasons 
why Gofman rejected these value s .  At this point I should like to take 
up the reason why Gofman quoted the BEIR statement that the relative 
risk might be 0 . 5 %  or even higher--- and even so Gofman rejected that 
value as four times too low. Much of this discussion is in a sense 

moot since new evidence is now available from the Hiroshima-Nagasaki 

studies ( 19 7 5 )  and they not only show that Gofman ' s  choice of 2% per 
rem was the proper choice at the time, but also the new evidence in­
dicates that even the Gofman estimate of relative risk per rem might 
be too low, NOT too high . 

The relative risk method suggests that radiation acts as a mul­
tiplier on the risk of carcinogenesis from so-called " spontaneous11 or 
"natural" causes .  Now, virtually everyone in the cancer field con­
siders that the so-called ''spontaneous" causes of cancer are , at least 
to the extent of some 9 0 %  of all causes , environmental factors of a 

variety of sorts. In the case of lung cancer in man, it is widely 
accepted that the environmental factor is the smoking of cigarettes, 
and it i s  widely considered that cigarette smoking is responsible for 
9 0  % of all human lung cancers .  To my knowledge the only contrary 
opinion i s  that of the tobacco industry , which i s  hardly the surprise 
of the century . I f  radiation acts as a multiplier of 11 spontaneous11 
cancer, the corollary i s  that it will , in genera l ,  act as a multiplier 

of the cancers caused by the environmental factors that are the basis 
for so-called " spontaneous" cancers. Is this reasonable? Particularly 
in the case of lung cancer induced by alpha particle radiation which 
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i s  at issue here , i s  this reasonable? The answer i s  overwhelmingly 
in the affirmative . An excellent study was reported by Lundin et a l  

(Lundin , F . E . ,  Jr. , Wagoner, J . K . ,Archer, V . E .  " Radon Daughter Exposure 
and Respiratory Cance r : Quantitative and Temporal Aspects" NIOSH-NIEHS 
Joint Monograph No . l  US DBEW , 1971 . )  
contrasting the effect of alpha particle irradiation of uranium miners 
in the production of lung cancer in cigarette smokers versus non­
smokers . They demonstrated that the effect of radon daughter alpha 
particle exposure was approximately ten times higher in the cigarette 
smokers than in the non-smokers for production of human lung cancer. 

It would take the utmost mayhem with these results to interpret the 
radiation as anything but a multiplier. These results are very direct­
ly relevant since they arise from high LET radiation ( a lpha particles) 
which is at issue with respect to plutonium rad iation. But there have 
long existed data concerning radiation as a multiplier for low LET 
radiation as we ll . The studies of Stewart and her colleagues on the 
effect of pre-natal radiation (X-rays) in induction of cancer and 
leukemia in childhood are by now classic. A prime result of those 
studies was the demonstration that cancers and leukemias were induced 
by radiation in proportion to the " spontaneous'' occurrence of those 
diseases. 

Among those who fail to understand this problem there seems 
to exist the mystical idea that the relative risk method and the 
absolute risk method give rise to different answers concerning the 
number of cancers per rem of ionizing radiation. Nothing could be 
further from the truth. Both methods must give the same answer or 
one of the methods i s  simply not correct! The virtue of the relative 
risk method is that it enables predictions in situations where actual 
experimental data are unavailable. Should the results of the relative 
risk method ever predict any result at variance with absolute risks 
as measured, one would have to give up the relative risk method . That 

has not yet happened in any study with reliable, rneaningful data. 

A crucial feature of the relative risk method is its prediction 
that the multiplier for radiation i s  very sensitive to the age at 

irradiation. In CNR- 2 ,  Gofman reproduced a table (Table lV from Refer­
ence 1 0  cited there) showing how the percent increase in cancer 
mortality per rad varies with age . For the 21-30 year age group (and i t  
i s  this age group that CNR- 1 ,  CNR-2 and JAMA explicitly address) the 
value is 2 % per rad. For the 41-50 year age group the value drops to 



-9-

0 . 5  % per rad . Gofman and Tamplin published a report in 1970 

Gofman , J.W. and Tamplin , A . R .  " Radiation-Induction of Human Lung 
Cancer" , Hearings of the Joint Committee on Atomic Energy , January 
28 , 1 9 7 0 )  pp. 3 89 - 3 9 9 .  

which presented the doubling dose for radiation induction o f  human 
lung cancer based upon the Japanese studies of Wanebo et a l  . That 

doubling dose was estimated to be 7 9 . 7  rads and applied to a pop­
ulation of Hiroshima-Nagasaki subjects over 3 5  years of age. A value 
of 7 9 . 7  rads as a aoubling dose corresponds to 1 . 25 % per rad. Just 
recently the extended data from Japan have appeared in a paper by 
Beebe and Kato from which the per cent increase in cancer per rad 

Beebe, G . W .  and Kato, H .  " Review of Thirty Years Study of Hiroshima 
and Nagasaki Atomic Bomb Survivors I I .  Biological Effect s , E .  Cancers 
other Than Leukemia 11 ,Journal of Radiation Research , Supplement, 

pp.  97-1 0 7 ,  1975.  

for lung cancer can be estimated. The data of Table 1 (  reference just 
cited) give a relative risk of 140% for the group having received be­
tween 1 0  rads and 100 rads and a relative risk of of 2 0·0!% for the 
group having received over 100 rad s .  The mean dose for the 10-100 
rad group cannot be far different from 5 0  rad s .  It would be a con­
servative estimate to assign a value of 2 0 0  rads for the group over 
100 rads • These data then translate into 0 . 8% per rad for the 5 0  
rad mean , and into 0 . 5% per rad for the 2 0 0  rad mean. Since there 
is no overt reason to weight one group more than the other, the final 
best estimate i s  0 . 6 5 % per rad . It is virtually certain that this 
value is too low, though we shall not alter i t .  The reason it is too 
low is that all cancers developing between 1950 and 1972 are included. 
This means that part of the observation period was during the latent 
period for lung cancer development . Thus spontaneous cancers occur 

during the latent period, but radiation-induced ones do not , giving a 
falsely low value for the radiation-induced cancers relative to the 

spontaneous ones. The earlier estimate of Gofman-Tamplin of 1 .  25 % per 
rad is probably closer to the true value , but since it is an estimate 
of the effect of including part of the latent period , we shall not 
insist on it here, and shall accept the 0 . 65% per rad figure that 
comes out of the extensive recent Japanese data. Beebe and Kato are 

quite explicit in stating that these data refer to those who were 35 
years of age or older at the time of bombing. They do not provide 
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the mean age at time of bombing for this group , but that mean age 

cannot possibly have been far away from 4 5  years . If we use 4 5  years 
we shall be conservative. So, for a group of mean age of 45 years 
we have a mean value of 0 . 6 5 %  increase in cancer per rad, versus 
a value of 0 . 5 % predicted by Gofman and Tamplin through the relative 
risk method . Calculating back to persons 21-30 years of age, the new 
Japanese data would suggest 2 . 6% per rad rather than the 2 % per rad 
utilized by Gofman in the Gofman-Pu pape r s .  I f  anything , therefore, 
Gofman underestimated the cancer hazard of radiation . 

The ERDA lab critiques suggest that Gofman should have used a value 
of 0 . 2  % per rad ( actually 0 . 1 9 %  ) to be found in table f-2 of the 
BEIR report . This suggestion is so absurd on the face of it that it 
shouldn ' t  require explanation , but apparently explain we must .  First of 
all the BEIR value is for people over 35 years of age! Actually the 

BEIR committee erred in that table because they label the group as 
having a mean age of 3 5  years� Beebe and Kato are explicit i n  pointing 
out that even now they are unable to address the issue of persons 
under 35 years� The most probable estimate of true mean age for the 
group was 45 years or more. Since the Gofman-Pu papers address the 
risk for persons 21-30 years ( and most explicitly so ) ,  it would be 

appropriate to multiply that 0 . 2% value by four, giving 0 . 8% .  But 
this is only the beginning of the error that would occur using the 
crude tabulated value from BEIR. The BEIR Committee recognized this 
in a very important paragraph which is here reproduced from p . 156 
of the BEIR report ; 

" All four of these groups are still under inve stigation, 
and it i s  probable that because of the long latent period for 
lung cancer, the rates calculated will rise as further cases 
develop. This is particularly true for the spondylitis patients. 
I t  is possible , therefore , that in the final analysis the 
absolute risk in these groups wi l l  approach 2/106/year/rem 
and the relative risk reach 0 . 5 %  or higher. For the three 
groups ( miners and Japanese survivors in which up-to-date 
information is available , ) i t  is significant that many new 
cases have been added in the past few years . "  

Note that even the 0 . 5% figure suggested would have to be corrected 
to convert the value to that appropriate for 21-30 years of age. So,  
the BEIR Committee very explicitly tells us that the value in the 
table is outdated, is contaminated by cases in the latent period, 
and that hence that value may be seriously low. The BEIR Committee 
provides some guidance as to how high the value might go . All Gofman 
Values with a star ( * )  refer to age at time of bombing. 
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did was to read what the BEIR Committee said about its own values . 
The ERDA lab critiques would suggest that reading i s  out of style. 

There is no rational way that the criticism that Gofman used 
too high a value for relative risk per rad will stand up. If we 
add to this the fact that the most recent extensive Japanese data 
suggest Gofman may have underestimated the value for relative risk 
per rad , it would appear that this ERDA Lab criticism falls of its 
own weight unequivocally. 

Lastly on the issue of estimation of risk per rad, some of the 
ERDA lab critiques have exhumed the Neanderthal argument that the 

linear hypothesis should not have been used by Gofman in the Gofman­

Pu paper s .  There is every reason to have used the linear hypothesis 
in estimating the lung cancer hazard of plutonium. First of a l l ,  it 

represents public health responsibility, instead of irresponsibility 
as has been pointed out by virtually every serious group concerned 
with radiation protection . That the National Council on Radiation 
Protection and Measurements might not concur i s  hardly surprising 
for this i s  the same nuclear industry hack organization that in 1 9 5 4  
stated that 3 6 0 0 0  millirems would be without physical effect on man . 
The Environmental Protection Agency , in its 1 9 7 6  rule-making on 
radiation standards , has just rejected the NCRP suggestions. But 
public health responsibility i s  only one reason why the linear hy­
pothesis should be used . Let us consider the evidence abundantly 
available to us. 

1 .  Referring to the Spiess- Mays studies (Spiess , H ,  May s ,  C . W . , 
"Bone Cancers Induced by 22 4Ra(ThX) i n  Children and Ad\llts " ,  Health 
Physics , Vol . 1 9 ,  Dec . 1 9 7 0 ,  pp 7 1 3 - 7 2 9 )  the BEIR Committee stated 
the following; 

" The data for the 2 24Ra-inj ected patients are consistent with 
the linear nonthreshold dose-response curve within the limits 
of the dose range available and when the dose is expressed as 
mean dose to bone . "  

I t  is worth noting that these studies are for high LET alpha radiation 
in human s ,  the same type of radiation as for plutonium. 

2 .  The data on Ra2 2 6 induction of bone cancer i n  man have 
been re-analyzed by several workers after Evans claimed that those 
data were inconsistent with the linear hypothesis . One such refutation 
is by Gofman , J . W .  and Tamplin , A . R .  " The Question of Safe Radiation 
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Thresholds for Alpha Emitting Bone Seekers in Man " ,  Health Physics , 
Vol . 2 1 ,  July, 1 9 7 1 ,  pp 4 7 - 5 1 . Aga i n ,  these are data for high LET 
alpha radiation in humans and they are consistent with the linear 
non-threshold hypothe s i s .  

3 .  In an analysis o f  the induction of lung cancer in the uranium 
miners , Gofman and Tamplin showed that the doubling dose in working­
level-months for radon-daughter induction of lung cancer showed no 

evideece of increasing at the low dose range s ,  a fact supportive of 
the linear, non-threshold hypothesis . Indeed, in that analysis what 

variation in doubling dose occurred suggested, if anything, that the 
radiation effect might be even higher than predicted by linear thesis 

for the low-dose region. (Gofman , J . W .  and Tarnplin , A . R .  , "The Colo­
rado Plateau : Joachimstahl Revisited : An Analysis of the Lung Cancer 
Problem in Uranium and Hardrock Miners" Testimony presented at the 
Hearing of the Joint Committee on Atomic Energy , 9lst Congress of the 
United State s ,  Jan. 2 8 ,  197 0 ,  and GT-106 -7 0 . ) 

4 .  E . E .  Pochin, in a very recent paper ( Poch i n ,  E . E ,  " Radiology 
Now : Malignancies Following Low Radiation Exposures in Man" British 
Journal of Radiology , Vol . 4 9 ,  N o .  5 8 3 ,  577-5 7 9 ,  July 1 9 7 6 )  has com­
mented that for the low LET radiation (X-rays) exposure of infants­
in-utero , the risk of malignancy is linearly related to dose . The 
direct quote of Pechin fol lows ; 

11 The inference that the radiation caused malignancies was , 
however, questioned at first. For example , a sub-group of 
mothers might have been more frequently X-rayed than mothers in 
the control group because of hereditary abnormalities , e . g .  of 
the pelvis , and this sub-group might have a preponderance of 
children whodeveloped malignant disease as a result of some 
associated congenital abnormality. 

Such a source of bias now appears to be excluded, however, 
by two consideration s .  Firstly, St ewart and Kneale ( l 9 7 0 )  showed 
that the likelihood of subsequent malignancy per examination 
increased about linearly with the number of fi lms used in the 
examination, where this number was known . " 

Linearity , for these studies , covers the range o f  about 0 to a few rads , 
and for low LET radiation at that. 

It appears that the public health problem of radiation protection 
will not indefinitely be burdened by the old crowd of AEC diehards , now 
wearing ERDA gowns .  There are, after all , retirement rules and time has 
a way of marching on � 



-13-

Conclusion s :  
The critiques o f  the Gofman-Pu papers have been con-

sidered here in detail , with respect to the points deserving serious 
comment and those cri tiques are rejected in toto. Some very trivial 
criticisms from the five ERDA Lab critiques will be dealt with in 
the Appendix to this testimony. The only reason to deal with them 
at all is to re-assure the reader that major gems do not exist there 
which cannot be answered . 

I therefore suggest that the NRC in its GESMO consider­
ations accept the estimates of plutonium lung cancer hazard pre­
cisely as they appear in the three Gofman papers which are part of 
this testimony, CNR- 1 ,  CNR- 2 , and JAMA . It is my considered opinion 
the GESMO must deal with the consequences of those estimates i f  the 

NRC chooses to be responsible in its mission. 

Future evidence may show that the Gofman estimates are 
correct as they stand, are too high, or are too low , a s  Gofman has 

clearly and explicitly stated in those report s .  And if and when such 
evidence ( not wishful thinking) appears, the estimates can be appro­
priately altered, if necessary . There does exist one possible source , 
aside from the issue of T� of clearance, that could force some down­
ward revision of the lung cancer hazard of plutonium from that esti­
mated by Gofman . I f  some of the energy of alpha particle decay is 
expended in cells other than those at risk for carcinogenesis or is 
expended in mucus , the true dose to the cells at risk would have been 

overestimated. But we simply do not know the physical distribution 
of the plutonium that is retained long-term, so there is no way now 
to estimate whether a correction is needed or how large it might be. 

A correction of the order of two-fold i s  by no means inconceivabl e .  
On the other hand there i s  also the possibility that the RBE factor 

should have been chosen as 20 instead of 10 , which would introduce 
a factor of two in the opposite direction . Probably other minor 
factors will occur to alter the estimates .  This is why Gofman suggested 
that the final result might be a factor of two or three too high or 
too low ( JAMA, p 2 85 ) . The key point is to realize that any correction 
required could go either way , and hence from the public health point 
of view there is no basis for optimism that the result predicts too 
high a carcinogenicity. Until such time that evidence dictates a change 

in estimate, any action based upon hopes the the risk estimates are 
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too conservative i s  clearly irresponsible public health practice. 
GESMO is necessarily a public health document in addition to its 
functions in describing other aspects of the use of mixed oxide fue l .  

I n  the immediately preceding discussion , possible sources of 
correction of the Gofman estimates of the lung cancer hazard of 
inhaled plutonium by a factor of 2 or 3 one way or the other are 
considered. However any such possible corrections turn out will 
not alter the fact of the enormously greater carcinogenicity of 
plutonium as demonstrated by the Gofman analysis versus prior 
analyses of this problem. The plutonium carcinogenesis as estimated 

by Gofman is of the order of 1000 times greater than prior estimat e s ,  
( o r  of some current "we hope and pray" estimates} So corrections 
of a factor of 2 or 3 will not alter the major revisions in all 
its thinking that NRC will have to do to bring GESMO anywhere near 
the realm of the real world • 
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APPENDIX 

Responses by J . W .  Gofman to the Minor Issues Raised in the ERDA 
Lab Critiques 

l .  Document : " Review of John w. Gofman ' s  Reports on Health Hazards 
from Inhaled Plutonium" Chester R. Richmond, ORNL/TM- 5 2 5 7 ,  February 
1976 . 

Point No. 1 Richmond states , p . 2 ,  " It would appear that Gofman 
is completely dismissing the hot particle arguments, yet i t  i s  not 
clear until one reads the paper that he leans heavily as he derives 
his risk estimates upon the argument of a large reduction in the 
mass of the presumed critical target tissues within the lung . "  

Answer Gofman had no need whatever to address the hot particle 
arguments in this work , so he had no occasion either to accept or 
dismiss hot particle arguments.  A bit of reading would help Dr. Rich­
mond on this mis-statement of his.  Dr . Richmond also complains 
that one must read Gofman ' s  papers in order for it to become clear 

what Gofman has done . I hardly think it is unusual to have to read 
a paper to understand it . 

Dr. Richmond is indeed correct that Gofman leaned heavily 
upon the argument of a large reduction in mass of the presumed 
target tissues within the lung. In fact a reduction factor of 5 7 0 ,  
thoroughly justified b y  the fact that i t  i s  the bronchial cells one 
must consider if bronchogenic carcinoma i s  at issue ! I doubt very 
seriously that Dr. Richmond can find any scientific support for 
inclusion of irradiation of blood vessel s ,  nerve s ,  alveolar tissue , 
terminal bronchiolar tissue , or other tissue in determination of 
the radiation effect upon bronchial cells in the production of 
bronchogenic cancer. I believe Dr. Richmond would make as much sense 

to include those extraneous tissues in the critical mass as to in­
clude the mass of the ass.  There are some rare instances in car­
cinogenesis where indirect effects of radiation can have effects 
upon carcinogenesi s . Thus radiation inj ury to a hormone-producing 
target may increase tropic hormone output of the pituitary and thus 
have influence. I doubt very much that we are dealing with anything 

like this in eliminating the extraneous lung tissues for the critical 
target assessment here. Second there is the relation of immune 

suppression that may operate to accelerate carcinogenes�s . I t  i s  
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inordinately doubtful that e l imination of extraneous lung tissue 
from the mass of critical bronchial cells could possibly lead to 
overlooking a significant immune response in the carcinogenesis 
process in the bronchial cel l s .  

Point No . 2  Dr. Richmond states that i f  Gofman ' s  T� of 5 0 0  days 
in the damaged bronchial areas were true , the"lungs of many heavy 
smokers would obviously become rapidly filling reservoirs for all 
sorts of atmospheric contaminants and particulates and perhap s ,  
more important , i f  large regions (whatever anatomical reference this 
might have) were severely damaged by loss of cilia resulting in 
extremely long clearance half-times , the affected individuals would 

most probably drown in their own fluids . "  (Direct quote of Richmond) 

Answe r :  Dr. Richmond has simply missed the entire point about what 
is being discussed. The sub j ect, Dr. Richmond , is highly insoluble 
particulates of Pu02and possibly other highly insoluble particulates . 
So Dr. Richmond ' s  concern about fluids i s  simply absurd. Equally 
foolish is concern about " all sorts of atmospheric contaminants " ,  
a large proportion of which are soluble and hence not even at issue . 
M>reover ,  i t  i s  still a highly open question as to why Pu02 particu­

lates are retained so tenaciously when they are . The alpha activity 
,out . has not been ruled 1as a factor . The density of the particulates, 

very high for Puo2 compared with most atmospheric insoluble particles 

is undoubtedly important . On a quantitative basis Dr . Richmond would 
be extremely hard-pressed to show that the insoluble , high-density, 
alpha-particle emitting particulates of atmospheric contaminants 

would, according to the Gofman thesi s ,  lead to any blockage of the 
airway , to say nothing of such nonsense as "drowning in their fluids. 1 1  

Lastly I would advise Dr. Richmond to have a hard look at the Radford­
Martell data discussed in the body of this testimony, which data 
suggest order-of-magnitude ( at least) agreement with Gofman ' s  T� 
values for the highly insoluble Lead-2 1 0-containing particulates 
from mainstream smoke of cigarettes .  

Point 2 a :  Here I shall take up an expansion of Point 2 concerning 
possible airway blockage since in one form or another it occurs i n  
a l l  five of the ERDA Lab critiques .  The Los Alamos critique comments 
on the amount of dust that might accumulate although there i s  not a 

claim of airway blockage . The other four critiques claim , outrightly 
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that airway blockage would occur if Gofrnan ' s  T� of 5 0 0  days for 
highly insoluble Puo2 particles were correct for injured regions 
of bronchial epithelium . This assertion is simply absurd , as will 
now be demonstrated in extenso. 

In the Los Alamos critique, Healy et al state the followin g ;  
"Secondly, using h i s  values for the quantity in the bronchial area 

( 2 . 7% )  retained with a long half-life ( 5 0 0  days) a mechanism of entry 
into the tissue would predict that, for a normal dust concentration 
of 1 0 0µg/m3 , the one gram of bronchial epithelium would accumulate 
at equilibrium some 39 mg of dust . "  

Let us accept the correctness of the Healy et a l  calculation 
that the accumulation would be 3 9  milligrams . Healy et al then go on 
to state the following ; 

"Of cours e ,  in industrialized communitie s ,  the actual concentration 

in the air may be several times the 100 µg/m3 assumed above . "  
Let us grossly exaggerate the problem by not only crediting 

the air concentration as "several times the 100 pg/m3 � but by assuming 
an air concentration of one hundred times the 1 0 0  ,ug/m3 , a rash assump­
tion indeed . We would, therefore , have to multiply Healy ' s  value of 
39 mg of dust by 1 0 0 ,  giving an accumulation of 3 . 9  grams of dus t .  

I ' ll accept, for rashness ' sake, that Healy ' s  calculation that 
all atmospheric dust will behave like insoluble Pu02 aerosol i s  
correct ( rash, indeed , but l e t  u s  assume i t  nevertheless ) . Our 
objective now i s  to estimate how much airway reduction occurs i f  the 
accumulation in the crucial bronchial areas is 2 . 7 % as assumed by 
Gofman . 

I n  CNR-lR, p . 1 6 ,  Gofman presented a value of 0 . 115 cm. as the 

radius of the relevant intrapulmonary bronchi . On p . 17 of that same 
reference he calculated the surface area of such bronchi to total up 
to 3 6 1  cm2 . 

The cross-sectional area of the lumen of such bronchi i s  "'TT r2 , 

which for a radius of 0 . 1 1 5  cm i s  3 . 1416 x ( 0 . 1 1 5 ) 2 , or 0 . 0 4 15 cm2 . 
Now let us calculate how much cross-sectional area i s  sacrificed to 

accomodate 3 . 9  grams of dus t .  Let u s  start by assuming a uniform 
distribution of the dust over the surface area of all the relevant 
bronchi , which is 3 6 1  cm2 . Let h = the height of the layer of dust. 
For mass equality, we have the following relation: 

(Height ) x (Area) x( Density) = Mass of dus t .  
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As a reasonable value for the dust we shall use a density of 2 grams/ 
cm3 ( noting that Pu02 i s  much more dense than this ) . Substituting , 

(h) x  3 6 1  x 2 = 3 . 9  
h = 3 . 9/722 = 0 . 0 0 5 4  cm. 

This value of h i s ,  to a close approximation , equal to the radius 
reduction for these bronchi after dust accumulation. The new radius 
(post-dust collection) is 0 . 115-0 . 0 0 5 4  = 0 . 1096 cm. The cross-sect­

ional area of the reduced lumen is TI' r2 , or 3 . 14 1 6  x ( 0 . 1 0 9 6 ) 2 , or 

0 . 03 7 7  cm2 . This means that the reduced lumen area i s ( 0 . 0377/0 . 0415 ) 
times 100 , or 9 0 . 8  % of the original lumen area. Expressed otherwise 
the loss in lumen area is only 9 . 2  % .  This is so little reduction, 
even for the extremely unrealistic, rash assumptions used, that it i s  

absurd to speak o f  airway b lockage . The variations in lumen diameter 

from smooth muscle contractions in the bronchial wall will be far 
greater . Now the issue can be raised that the dust will only accumu­
late over the inj ured bronchial regions , so that the layer would b e  
raised there. That is true, but irrelevant . Even i f  the ''dust" i s  

irregularly distributed, tne approximate cross-sectional area lost is 

s ti l l  the same . 
The final conclusion that must be drawn i s  that the concerns 

of all the five ERDA Lab critiques concerning airway blockage is 

ridiculous indeed , since even making rashly worse assumptions than 

they did , the blockage i s  insignificant. Snipes et al, in the 
Lovelace Foundation critique , made a calculation that i f  all the 
smoke inhaled with the smoking of 2 0  cigarettes per day were to 
behave like insoluble Pu02 aerosols ( an assumption that i s  not in 
the rash clas s ,  but rather in the wild blue yonder) then there would 
be about 6 . 4  grams accumulated in the relevant bronch i .  This i s  
fol bwea by the completely guessstimated opinion that " Thus , ven­
tilation would cease or be seriously impaired in heavy smokers . "  

Had Snipes et al taken the trouble to calculate the airway reduction 
by the methods above , he would have found that the radius reduction 

i s ( 6 . 4/3 . 9 )  x 0 . 0 0 5 4 , or 0 . 00 8 9  cm, the reduced lumen area is 0 . 03 5 4  
cm2 , and the final area remaining i s  8 5 . 2 %  of the original area 
( 0 . 0 3 5 4/0 . 0 4 1 5 )  x 1 0 0  } , and this means a loss of 1 4 . 8  % of the airway 
cross-section----far, far from"ventilation would cease or be seriously 
impaired" . And a l l  this assumes some reasonableness for the assump­
tion that all cigarette smoke behaves like insoluble Pu02 aeroso l .  
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Point 3 :  Richmond goes through a long discussion of Gofman ' s  demon­
stration that Hempelmannoverestimated the body burden of the Man­
hattan Project workers by a factor of 1 4 . I thought he was going to 
show that it was an incorrect criticism;instead he finally ended up 
admitting that many sources of new data would suggest that He.mpe l­
mann was wrong by a factor of ten in using urinary excretion data 
to estimate body burden . A factor of ten frow experimental data 
is an excellent confirmation of Gofman ' s  factor of 1 4 .  And as for 
the use Gofman made of the factor of 1 4 ,  the same general conclusion 
would have been arrived at with a factor of 1 0 .  So this issue needs 
no further elaboration . 

Point 4 :  In a wild, blatantly false statement on p .  1 2 ,  Richmond 
states the followin g ;  

" The summary and conclusion section o f  Gofmal'l ' s  paper (CNR-1) 
states that there are 7 . 83 x 10 9 11 lung cancer doses" per pound of 
plutonium . He neglects to point out in this section , however, that 
this estimate-- i f  true i s  per pound of plutonium deposited in 
the lung� 

To show how ridiculously false Richmond ' s  assertion i s ,  I shall 
quote the summary and conclusions section on this subject from CNR-1 

of Gofman : 
" For cigarette-smokers : 

Pu2 39 

( a )  0 . 058 micrograms deposited Pu2 3 9  represents one 
"lung cancer dose" . 

(b) 7 , 8 3 0 , 0 0 0 , 000 " l ung cancer doses " per pound of Pu2 3 9 . "  
I t  i s  hard to see how Gofman could have more explicitly indicated 

he was referring to DEPOSITED plutonium . He defined the " lung cancer 
dose" i n  terms of deposited plutonium , and that definition is used 
to give " lung cancer doses" per pound . What could be � straight­
forward? Perhaps an opthalmological examination is in order .  

The follow-on to this nonsense i s  even worse in Richmond ' s  crit­
ique. ije says that the unsuspecting reader might incorrectly calculate 

i o13 to iol 4  lung cancer deaths for the five to seven tons of pluton­
ium produced as weapons fallout . On the very next page of Richmond ' s  

own report he then quotes Gofman ' s  own calculation of 1 , 000 , 00 0  deaths . 
Any reader who calculates 10 13 death s ,  with a number of 1 06 deaths 
expli cii:ly stated , would simply be totally incompetent . 

Summary concerning Richmond ' s  critique ;  There i s  absolutely nothing 
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that can be taken seriously in the Richmond critique . It should 
be totally and unequivocally rejected in its entirety. 

2 .  Document :  " Comments Prepared by Dr . D .  Grahn , Division of Biolo­
gical and Medical Research, Argonne National Laboratory , Argonne , 
I llinois 6 0 4 3 9 ,  October 8 ,  1 9 7 5 .  

Point 1 :  Grahn states the following on page 1 of his critique: 
"Gofman then rederives risk in terms of " lung cancers per pound 

of plutonium " • This seems algebraically acceptable and technically 
i t  is a kind of extension of the "man-rem" concept . However ,  scien­
tifically it is inappropriate because it does not allow for the all­
irnportant factors of atmospheric dispersion and dilution . " 

Answe r :  This i s  sheer nonsense. Gofman derived all estimates o f  risk 
in terms of deposited plutonium, clearly , explicitly , and unequiv­
ocally. In no way can this be mis-interpreted as risk related to 
released plutonium. I t  should be totally obvious to Grahn that the 
factors of dispersion and dilution were clearly taken into account 
in all uses made by Gofman of the risk of lung cancer. All that can 
be said further to Dr. Grahn i s ,that when all else fails when one 
is criticizing a manuscript ,it pays to read the manuscript . 

Point 2 :  Grahn states the following on page 2 of his critique; 
11 A rather serious misconception is entrained in Gofman ' s  dis­

cussion of the residence time of particulate matter on the bronchi­
olar epithelium in regions where cilia are absent. The assumption 
that epithelial residence half-time would be 500 days in the bron­
chioles , as employed for the �lveolar regions , is not supported 
by evidence . "  

Answe r :  Gofman made abundantly clear that, for plutonium aerosols 
in the bronchi of cigarette smokers , there simply existed no evi­
dence , and that, as a result, reasonable assumptions were being 
made . Indeed, since that time , the Radford-Martell evidence did 
appear concerning long residence half-times ( see main body of this 
testimony) for insoluble particles in the bronchi of cigarette 
smokers . Of one thing we can be certain--- D r .  Grahn certainly pre­
sented no evidence to contradict the Gofman T� estimates . As he goes 
on in his discussion he cites the work of Albert et al in donkeys .  
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Several of the critiques cite the work of Albert , either for 
donkeys or humans , as evidence showing that a long clearance half­
time cannot obtain for Pu02 aerosols in the injured bronchial epi­
thelium. The Los Alamos critique presents a detailed listing of the 
papers by Albert and his colleagues .  I t  can be stated flatly in 
response to Grahn and all the others who cite Albert et al on this 
subject that the Albert work simply cannot address the question of 

a few percent long-term retention of insoluble aerosols in the bronchi . 
The very definition o f  bronchial clearance by Albert by his method­

ology would exclude long-term retention from the bronchi . I t  i s  to the 

credit of the Los Alamos group ' s  critique that they recognized 
clearly that the Albert work cannot bear upon the Gofman thesis at a l l .  
Th� stated o n  page 7 o f  their critique the following : 

" However ,  on careful examination these experiments would not 
detect the increased retention in the bronchial region postulated by 
Gofman since this fraction would be considered as pulmonary deposition 
and the normal fluctuation among individuals i s  too great to detect 
the Gofman assumption of 2 . 7% deposited in the bronchiolar region . "  

To this, I can only say "Ame n ,  i t  is nice to see that somebody 
understands the literature . "  Richmon d ,  Bair, Grahn , and Snipes , 
representing 4/5 of the ERDA Lab critiques , all grossly misuse the 
Albert data in their efforts to refute the Gofman thesi s .  I t  i s  
regrettable that they indicated such a total lack of understanding 
of the problem at hand. Essentially the same can be said for the 
misuse by some of the critiques of related data of Lourenco et a l .  

Summary Concerning Dr . Grahn ' s  Criticisms : 

Aside from the items mentioned above ,Dr. Grahn ' s  comments and 
erroneous calculations are amply covered in the issues discussed in 
the main body of this testimony . I conclude that none of Dr. Grahn ' s  
points are valid in any way . I reject each and every one of his 
criticisms as erroneous . 



-22-

Document 3 :  Bair, W . J .  " Review of Reports by J . W .  Gofman on 
Inhaled Plutonium" BNWL-2 06 7/UC -41 , October 1 0 , 1975 , Battelle 
Northwest Laboratories.  

The major points of Bair ' s  critique are thoroughly refuted 
in the main body of this testimony . Some of the minor points are 

those where Bair erred as did other ERDA laboratories r and they are 
covered with mention of Bair in the discussion of the specific points 
for the other ERDA critiques .  

Point 1 :  Bair makes the point that i t  i s  possible that some of the 
plutonium alpha particle energy is lost in mucus or in metaplastic 
cells other than those which are subject to carcinogenes i s .  

Answer: As conceded in the main body of this testimony , Gofman agrees 
with Bair that it is entirely possible that some correction may have 
to be made for such effects. But neither Bair nor anyone else has 
presented any evidence that such a correction is of consequence or 
even an order of magnitude of possible size. Only some real data can 
help us here. 

Point 2 :  Bair states (on page 9 of his critique) the following : 

" If Gofman ' s  premise that clearance of plutonium from lungs of 
smokers is greatly impaired is true , human autopsy data should be 
showing much higher lung burdens of plutonium in smokers than in 
non-smokers . This has not been revealed in the results published to 
date . "  

Answer : Patent nonsense ! It would be a revelation indeed if Dr . Bair 

could point out a single published study of human autopsy material 
that has been studied in a manner to test whether insoluble Pu02 
aerosols are retained in cigarette smokers to the extent of 2 . 7% 
versus 0 . 2  % in non-smokers . This would have required meticulous 
analysis of relevant bronchi versus lung parenchyrna. While such data 
would help resolve the problem, Dr . Bair seems unable to point such 
data out to the world . Moreove r ,  the analysis of autopsy material 
obtained a long time after the exposure ( more than a couple of clear­

ance half-times ) would be unsatisfactory even if a careful dissection 
of bronchial epithelium were made to compare with lung parenchyma. 
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Summary Concerning Dr. Bair ' s  Criticisms : 

The major points of Bair ' s  criticisms are adequately dismissed 

as erroneous in the main body of this testimony since they deal 

with such issues as the T� of 500 days, the use of the linear hy­
pothesis , and the BEIR Report estimate of the relative risk per 
rad --- all of which i s  disposed of there . The one point concerning 
a possible correction of alpha energy absorbed in mucus or non-rele­
van t cells is a valid point and has been discussed above . There is 
nothing else in the Bair critique that is valid, and hence aside 
from this one point, all else in the Bair critique is rejected in toto. 

Document 4 :  Snipes , M . B . , Brooks ,  A . L . , Cuddihy , R. G . , and McClellan , 
R. O. " �eview of John Gofman ' s  Papers on Lung Cancer Hazard From 
Inhaled Plutonium" , L F-51/ UC-48 , Lovelace Foundation for Medical 
Education and Research, P . 0 . Box 5 8 9 0 , Albuquerque , NM 8 7 11 5 .  

The major points o f  this critique have already been dismissed 
either in the main body of this testimony or in the discussion of 
other critiques which share the erroneous analysis of this critique. 
There i s  one point worth mentioning , ridiculous as it i s .  Incredibly, 
the Snipes critique states the following ; 

" Gofman states that his approach does not involve the "hot 
particle" hypothesis which pr.:?cipitated considerable controversy in 
1 9 7 4 .  However ,  his approach to this problem is in fact an extension 
of the hot particle hypothesi s . "  

Answe r :  " Incredible" i s  far too weak a word to describe this absurd 

assertion by the Lovelace worker s .  There are only two possibilities . 
First, the Lovelace workers don ' t  have the foggiest notion of what 
the " hot part.icle" hypothesis i s  all about . Second, 1.hey don ' t  under­
stand anything they ostensibly read in the Gofman-Pu papers. On 
second thought , a third possibility must be entertained, name ly , the 
Lovelace workers understand neither the "hot particle" hypothesis nor 
what they ostensibly read in the Gofman-Pu papers. �ee footnot e ,  p . 2 6 )  

Summary Concerning the Lovelace Foundation Critique : It i s  impossible 

to find a single item in this critique that has any validity at a l l .  

Everything in this critique i s  therefore rejected unequivocally and 
totall y .  
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Document 5 : Healy, J . W . , Anderson, E . C .  , Mcinroy , J . F . , Thomas , R . G . , 
and Thomas , R . L .  " A Brief Review o f  the Plutonium Lung Cancer 
Estimates by John W .  Gofman" , LA-UR-75-177 9 ,  Los Alamos Scientific 
Laboratory, Los Alamo s ,  New Mexico , October 8 ,  1 9 7 5 .  

There are a few minor points to address specifically i n  the Los 
Alamos critique . A general commentary follows in the Summary concern­

ing this critique. 

Point 1 :  The Los Alamos workers raise the question as to whether the 
Auerbach data can be directly described in terms of percent of cilia 
lost in cigarette smokers . The Auerbach data give a composite measure , 
namely percent of slides showing two features , loss of cilia plus 
an average of 4 or more cell rows in epithelial depth . According to 
this criterion of scoring slide s ,  a slide with total absence of cilia 
but with fewer than four cell rows in depth would be scored as negative . 
Inasmuch as cilia loss i s  , in all likelihood , a lesser degree 0£ 
damage than metaplasia or hyperplasia, cilia loss might r� expected 

to be even more frequent a finding than is indicated in the Auerbach 

tables . Because of this uncertainty in the appropriate use of the 
Auerbach data, Gofman sought data that are unequivocal on the issue 
of per cent of cilia lost in smokers . Such data are published by 
Ide and co-workers , and are referenced in JAMA by Gofman . The Ide 
publication shows 3 0 %  c iliary loss in cigarette smokers , whereas 
Gofman used a value of 25 % as his interpretation of the Auerbach 
tables . Thus i t  turns out that any revision o f  the estimation of 
the lung cancer risk in smokers , using the Ide data, would make 

the plutonium risk somewhat worse than estimated by Gofman . 

Point 2 :  The Los Alamos workers point out that some data indicate 
very long -term retention ofi part of the plutonium deposited in the 
lung--- much longer than would be suggested by a T� value of 5 0 0  

days for c learance . They sugges t ,  therefore, that Gofman ' s  criticism 
of the Hempelmann estimates of body burdens in the Manhattan Project 
Workers may be somewhat too severe . Unfortunately , this finding of 

some very long-retained burden in the lung does not allow for such 
a simple interpretation. First of all , there are small lymph nodes 
in the lung, other than the large masses of nodes in the tracheo­

bronchial region . It is entirely possible that some , or even most ,  

o f  the residual burden is in lymphatic tissue and not in true lung 
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tissue. Second, even if the residual burden i s  in true lung tissue , 
there would be a world of difference if the burden i s  in the bronchiolo­
alveolar region versus being in the bronchial tissue ( that is , the 
bronchial tissue relevant for bronchogenic cancer . )  If the burden i s  
i n  the bronchiole-alveolar tissue, the concentration of plutonium 
would be estimated to be 570 times lower there than in the bronchial 
tissue , with its corresponding marked reduction in radiation dose 
due to the factor of mass of tissue. Additionally , the intrinsic 
risk of bronchiole-alveolar cancer, " spontaneously 11 i s  very much 
lower than that for bronchogenic cancer. Bair , in his critique, 
referencesDeLaRue et a l ,  (Cancer , 2 9 ,  90-9 7-1 9 7 2 )  as giving a value 
for bronchiole-alveolar cancer representing only 3-6% of the total 
number of lung cancers both in smokers and non-smoker s .  Thus , i f  
any especially long-term retention does exist , i t  i s  o f  the utmost 
importance to know precisely where in the lung i t  i s .  I f  i t  i s  in 
the parenchyrna , the estimated risk by Gofman would hardly be much 
increased, contrasted with an estimated risk elevation· that would be 
required if the long-term retained material is in the bronchi . 

Summary Concerning the Los Alamos Lab Critique : There are a number 
of minor points that could be addressed additionally concerning 
the Los Alamos critique . Howeve r ,  the following quotation from the 
Los Alamos paper indicates it is not even worth going into these 
minor points in detai l .  The final section of the Los Alamos paper 
has the quotation on pages 17-1 8 .  I quote , 

"We would recommend that measurements continue with more em­
phasis on the absolute bronchial retention, and that until such 
evidence i s  available,  the Gofman predictions be regarded as inter­
esting and imaginative speculations which should serve to stimulate 
increased interest in certain phases of current studie s .  11 

Let us translate what the Los Alamos group is saying to ERDA. 
They are saying, in plain English, we don ' t  have the ability to say 
whether Gofman ' s  estimates are correct or not correct, and we aren ' t  
goirg to know until there are more data. 

The message should be pretty clear for GESMO . The NRC draft of 
GESMO makes all kinds of comments about the radiological hazards 

of mixed oxide fuel use utilizing a hazard estimate for plutonium 
induction of lung cancer that may 1000-fold or so too low. In view 

of the Los Alamos admission on this point ,  there is no conclusion to 
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be drawn other than that which follows . The NRC draft of GESMO 

i s  simply incompetent on the issue of plutonium toxicity . I f  the 
NRC persists in using such an incompetent estimate of the lung 
cancer hazard of plutonium1plus fairy-tale dreams of what the release 
fraction of plutonium wil l  be at reprocessing and fuel fabrication 
facilitie s ,  then the NRC will be declaring it has no respect whatever 
for the health and safety of the public. 

Footnote : In several of the ERDA Lab critiques ,reference has been 
made to the "hot particle" hypothesis of Geesaman-Tamplin-Cochran . 
Indeed some of the ERDA Lab critiques suggest that Gofman ' s  thesis 
makes use of, or is a variant of, the "hot particle'' thes i s .  Such an 
assertion is blatant nonsense of the very worst kind. Those who make 
such an assertion show a total lack of understanding of the "hot 
particle" thesis and the Gofman hypothesi s .  

The ERDA Lab critiques which infer that Gofman made use of the 
"hot particle" hypothesis do so because Gofman calculated the mass 
of the relevant bronchial tissue (for carcinogenesi s ) to be one gram 
rather than the 5 7 0  grams of the whole (bloodless) lung. In using 
one gram Gofman is stating a most simple scientific fact , namely , 
i f  the bronchial cells represent the target for carcinogenesis , one 
calculates the dose to that target , not to miscellaneous and sundry 
assorted garbage . I t  i s  pathetic to find this totally straightforward 
scientific operation misconstrued as use of the "hot particle" 
thesis to which i t  bears exactly zero relationship. 

The " hot particle " thesis predicts that as the dose to a so-called 
''critical architectural unit" increases ,  the effectiveness of rad­
iation increases far more than one would anticipate from linearity 
because a new mechanism of carcinogenesis has entered the picture . 
In striking contrast, the Gofman approach says the situation i s  pre­
cisely what linear theory would predict , namely i f  the mass of target 
i s  reduced for a given radiation source , the increase in carcinogenic 
effect of radiation is in the same proportion as is the decrease in 
mass of the target tissue. This i s  precise use of the linear hypo­
thesis ,  and i s  in no way related to the " hot particle" hypothes i s .  

In the Los Alamos critique it i s  stated that, since only 2 5 %  of 
the one gram of bronchial epithelium is injured, and hence the pluton­
ium concentrates its radiation there, this constitutes use of the 
"hot particle" thesis. Sheer, unadulterated nonsense! I f  the plutonium 
concentrates in � of the bronchial epithelium and delivers its dose 
there , the carcinogenic effect is 4 times as high there as it would 
be for the plutonium distributed over the whole gram of bronchial 
tissue. Thus, in terms of effect, �x4 = 1 ,  and lxl = l .  This shows 
that the plutonium concentrating in � of the cells gives exactly as 
much carcinogenic effect as that same amount of plutonium distributed 
in all the cells . This i s  exactly what linear theory predicts and i t  
i s  linear theory that Gofman use s .  None o f  these considerations even 
remotely resemble any aspect of the "hot particle" thesis . 
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John W. Gofman ,  M. D. , Ph . D. 

Vital Statistics 
Birth : September 21, 1918 in Cleveland, Ohio. 
Education: 

Grade and High School in Cleveland , Ohio 
A . B .  Oberlin College , Chemistry , 1939 
Ph.D. in Nuclear Chemistry , University of California at 
Berkeley, 1943. 
Dissertation : The Discovery of Pa232 , u

232 , Pa233 , and u233 

The Slow and Fast Neutron Fissionability of u233 

The Discovery of th� 4n�l Radioactive Series. 
M. D. School of Medicine, University of California at San 
Francisco, California , 1946 ( First year of medicine at Western 
Reserve University , Cleveland , Ohio) 
Internship in Internal Medicine , Nniversity of California 
Hospita l, San Francisco, California, 1946-1947 . 

Positions : Academic appointment in the Division of Medical Physics, 
Department of Physics, University of California at 
Berkeley , California in 1947. 

Advancement to the Full Professorship irr 1954, holding 
that position to present, with shift to Emeritus status 
in December , 1973. 
Cqncurrent appointment during that entir� period as either 
Instructor or Lecturer iIL Medicine in the Department of 
Medicine, University of California , San Francisco. 

Additional Appointments held : 
(l) Associate Director , Lawrence Livermore Laboratory , 
1963-1969. Resigned this post co return to full- time 
teaching and research. Remained as Research Associate 
at Lawrence Laboratory through Februa:r:y , 197 3 .  
(2) Fowuier and First Director of the Biomedical Research 

Division of the Lawrence Livermore Laboratory , 1963-1965. 
This work was done a t  the request of the Atomic Energy 
Comnission for the purpose of establishing a program of 
overall evaluation of the effects of all types of nuclear 
energy activities upon man and the biosphere. 
(3) Medical Director , Lawrence Laboratory , 195�-1957 . 
(4) Medical Consultant to the Aerojet-General Nucleonics 
Corporation, with special empha sis on the hazards of 
ionizing radiation, for approximately 8 years during the 
1960 ' s .  
(S) Member of the Nerva Advisory Board (Nuclear Engine 
Rocket Vehicle Application) supervising the activities 
of the Westinghouse and Aeroj et-GeneEa l Corporations in 
the Federal program for nuclear propulsion in space, 
approximately 3 years during the l960 ' s .  
(6) Consultant to the Research Division of The Lederle 
Laboratories, American Cyanamid Corporation? �52-19 5 5 .  
(7) CGnsultant to the Research Di�ision of The Riker 
Laboratories for approximat�ly 4 years , 1962-1966. 
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Curriculum Vitae--John w. Gofman 

Honors and Awards :  

1 .  Goldheaded Cane Award , 1946 ,  Presented to Graduating Senior 
in Medicine, University of California Medical School, for qualities 
as a physician. 
2 .  Modern Medicine Award , 1954, for outstanding contributions to 
heart disease �esearch. 
3 .  The Lyman Duff Lectureship Award of the American Heart Association 
in 1965 for research in atherosclerosis and coronary heart disease. 
4 .  The Stouffer Prize, 197 2 ,  shared $50000 prize and Gold Medal for 
outstanding contributions to research in arteriosclerosis. 
5 .  American College of Cardiology , 1974-, Se'iectioI]. as one of 25 
leading ca�diology researchers of the past quarter-eentury . 

Publications : 
Approximately 150 scientific publications in leading scientific 
journals encompassing the following fields; 

L Lipoproteins , atherosclerosis, and coronary heart disease. 
2 . Ultracentrifugal discovery and analysis of the serum lipo­
proteins. 
3 .  Characterization of familial lipoprotein disorders. 
4-. The Determination of Trace Elements by X-ray Spectrochemical 
Analysis. 
5 .  The Relationship of Human Chromosomes to Cancer. 
6 .  The Biological and Medical Effects of Ionizing Radiation, with 
partic�lar reference to cancer , leukemia and genetic diseases. 
7. The Lung Cancer Hazard of Plutonium. 
8 .  Problems Associated with Nuclear Power Production. 

Patents : 233 l.  The slow and fast neutron fisaionability of Uranium , with 
its application to production of nuclear power or nuclear weapons. 
2 .  The Sodium Uranyl Acetate Process for the Separation of 
Plutonium from Uranium and ;rission Products from Irradiated Fuel. 
3 .  The Colwnllium Oxide Process for the Sepa�ation of Plutonium 
from Uranium and Fission Products from Irradiated Fuel. 
( These latter t:wo patents eventuated from research conducted 

dui.-ing tenure as Group Leader, The Plutonium -Project at the 
University of California ,  Manhattan Proj ect, ·1942-194-4) 

Teaching: 
l.  The application of radioactive tracers to chemical, biological ,  
and medicai problems. 

· ·2 .  The biological and medi cal effects of ionizing i::adiation. 
3 .  Mechanisms · of cancer induction. 
4 .  Atherosclerosis and heart disease. 
5 .  Environmental factors in the induction of cancer . 
6 .  Research Guidance of some 25 students toward the doctorate 
in biophysics or medical physics. 

Books : 
l. What We Do Know About Heart Attacks 
2 .  Dietary Prevention and Treatment of 
Alex V. Nichols and Virginia Dobbin) 
3 .  Coronary Heart Disease 
4 .  Population Control Through Nuclear 
Tamplin) 

Heart Disease ( with 

Pollution(with Arthur 
\ 
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Books ( Continued ) 
S .  Poisoned Power : The Case against Nuclear Power , ( with Arthur 

Tamplin) . 
6 .  Contributor of Chapters to numerous Books , including some on 
nuclear engineering, cancer induction, biochemical and biophysical 
methods ,  he a.rt disease, and effects of radiatiQn. 
7 .  Co-Editor of the Advances in Biological and Medical Physics, with 
John H. Lawrence and Thomas Hayes , a multi-volume series published 
by Academic Press. 

Invited Testimony 
1. Presentations invited by the Joint Committee on Atomic Energy 
of the United States Congress , all of which was published in the 
form of 13 papers in the Hearings of the Joint Conunittee on Atomic 
Energy , 9lst Congress of the United States , 1970. 

2. Presentation before the Select Committee on Nuclear Energy Gen­
eration , The Pennsylvania State Senate, Sept. 2 ,  1970. 

3 .  Pre sentation before the Corrmittee Investigating the Barnwell Fuel 
Reprocessing Center , South Carolina Legislatur e ,  Columbia, South 
Carolina, January , 197'2. 

Current Work 
1. Continuation of Research on the Biological Hazards of Plutonium 
( as part of my research as Emeritus Professor, University of Cal­
ifornia) 
2 .  Guidance of Ph.D. Research Dissertations of Students in the 
Biophysics Program-of the University of California ( as part of my 
work as Emeritus Professor) . 
3 .  Independent Consulting 
4 .  Continuation of Research on the Cancer and Leukemia Induction 
by Ionizing Radiations from radionuclides and x-ray sources ( part 
of my research as Emeritus Professor) . 
5 .  Chairman, The Cormnittee for Nuclear Responsibility ( Uncompensated 
Public Interest Work) . 
6 .  Publication of Scientific Papers on Current Research. 





N r .  John Parma k i dcs 
U . S .  Depa rt men t of Energy 
Hea r i n g  Board on L ivermore OEJS 
Oak l and, Ca l i forn i a 

Dear S i r ;  

1\ p ri I I 0 • l 9 79 

Enc losed arc port i ons o f  the te st i mony 1�h i l: h  Fr i 0nds of t he Earth 1• i l l  

hC' presen t i ng at t he OOE hea r i n g  i n  L i vermore on Thursda y ,  Apr i l  J :! t h .  l�l79, 

regard i ng the seismic  hazards to the DOE l a b s  there. Ot he r t e s t i mony i s  i n  

prepa rat i on concern i ng the structural desi).!ns and s e i s m i c  c r i t c' r i ll and thC' 

rnd i ological  dose assessments an<l hea l t h phys k s .  These w i  L I  h e  present ed 

i n  deta i l  during the hear ings . 

Pricnds of the Eart h hereby re4uests the Dept1rt ment of Energy to remove 

a l l  of the p l utonium and other ra<l i oa c t ive mater i a l s  from llOE ' s  n uc l ear \\1cnpons 

l a b s  i n  L i \'ermore because of the ext reme hazard to pub I i c  hea l th and safety 

crcatc<l b�' the exi stence of 13 ac t ive earthquake fau l t s  wh i ch could <l;unagc 

the c r i t i c a l  struct ures at the l a b s .  
i\n eart hquake on one of these 1 3  ac t ive fau l t s  cou l d  cause .severe 

structur al  damages to the nuclear l abs and to the nuclear reactor i11 Li vermore. 

l�e earthquake damages to the labs could re l ease hugo amou1 1ts of radioact i ve 

ces i um , cur ium , p l uton i um , t r i t i u m ,  iod i ne gases, and ot hct· radioa c t i v e  matcri. a l s  

i n t o  the Bay l\rea env i ronment . The rad i a t i on could l'o11t:iminatc farm land s ,  re s i ­

den t i a l communi t i e s ,  and the nearby reservo i rs and aqueducts that supp l y d ri nk i ng 

water to San Franc i sco, Pen i n s u l a  c i t i es ,  and San Jose. The South Bay l\quc<luc t  

is a n  open canal ;icross the st reet from the l :t h s .  l\ppnrcn t l y ,  scvc ra l hundred 

pounds of plutonium are handled at the labs each year. Huge <lmounts of radio­

act i ve wast c-s are produced and st ored tempora r i l y at t he l a bs . Some p l uton i um 

was a l ready leaked from evaporato r  tan ks . 

I f  an earthquake damaged fac i l i ties at Livermore, c l ouds of radioact ive 
gases could be released . Such a 11uclear emergency cou l d requ i re the evacua t i on 

of many o f  the four and a half m i l l ion peop l e  who l ive within a forty m i l e  radius 

of the Livermore labs.  This radioac t i ve d i saster could be much worse than the 

recent acc i <le.nt in Pennsy lvan i a  bccrnsc evacuat ions of B a y  Arca popu l a t i ons 

would be comp l i ca t ed by damages to freeways and ot her t ransporta t ion routes 

during an earthquake . Even if the freeways <lid remai n  i n tact , the evacuation 

p l an s  arc i nu<lcquat e  anJ unrehearsed. The n.>u11 t i l'S a11<l c i t i l'S that would  be 

invol ved are not prepared for evacuat ions. 
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The DOE staff has suggested that Livermore Lab structures with the 

potent i a l  for adverse cnvi ronmcnt:t l i mpnct coul<l be, rclo1..·atc<l away from t h <.' 

San Francisco Bay Area. This a lternative of part i a l  relocation to m i t i gate 

envi ronmen t a l  hazards was 5uggc-stct1 on page !i - 2  of t' hc l lE f S ,  The.' st;iff thc-r<' 

suggests that the Nevada Test S i t e  would be an attractive location for this  

part i a l  relocation because it  is  remote, owned by IJOE, and a l ready contaminated 

by weapons test s .  

Fri ends o f  the Earth believes that t h i s  suggestion o f  partial relocation 

is the best solution to the current s i tuat i on in which m i l l ions of peopl e  arc 

endangered by the earthquake haza�d.s to the labs.  Thus, Friends of the Earth 

strongly urges the DOE to adopt this  a l ternative for · rni t igation of hazards. 

A l l  p lutonium and other radioactive materi a l s  should be removed from the 

active fault zones i n  the Livermore Val ley. 

EARTHQUAKE HAZARDS TO THE LI VERMORE LABS 

Two issues of i mmediate concern to both the OOE and the t-:rien<ls of the 

Earth are the poten t i a l ground mot ions beneath the c r i t i c a l  structures at the.' 

Livermore Labs and the poss ibi l i ty of surface rupture beneath these bu i l d i ngs 

during an earthquake.  Ground motions <luring <?arthquakes are measured i n  terms 

of "g" values. 

1\vo seismic studies done by Livermore Lab and Berkeley engineering geo l og i s t s  

(LLL reports UCRL- 5 1 193 and UCRL-51592) concl uded t hat t h e  labs could cxperie11ce 

a 0 . 8  g during an eart hquake on nearby faul ts . - However,, t he DE I S  (page 2/\-29) revea l s  

that the LLL management chose to adopt a less conservat i ve est imate of 0 . 5  g that 

was suggested by a third consultant who 1vas hi  red to produce a report that would 

minimize the amounts of struct ura l mod i ficat i ons that would he necessary to sat i s -

fy concern s .  

Recent l y  at the nearby Val lecitos Nuclear Center, t h e  NRC adopted a potenti a l  

ground mot ion estimate i n  excess o f  1 . 0  g for a s i t e  7 m i l es west o f  Livermore . 

Friends o f  the Earth presents· enclosed testimony for your consideration from 

Dr. Jim Brune, which says that "Rupture along the Tesla fau l t ,  as w e l l  as along 

othe-r mapped faults i n  the reg ion , in the <l i rt!ction of the Livermore s i  t c ,  could 

result in anomonou s l y  high acelerat.ions in excess o f  2 . 0  g . "  



3 

Fri ends of the Earth a l so subm i t s  an at tached art i c l e written by Ur.  M .  n .  
Trifunac, Professor o f  Engjnecring a t  the lln i vcrs i ty o f  Southern Ca l iforn i a ,  and 
pub l ished i n  the Bu l l et in of the Seismo l og i c a l  Sodet)' of America,  that estimates, 

w i t h  90% confidence, that it wou l d  be pos s i b l e  to have ground motions of up to 

3 . 0  g in soi � cond i t i on s  s im i l a r  to those at Li vermore, i f  subjected to a 6 . 5  

magn i tude quake at 0 d istance. Th i s  can be calcu l ated from Tab l e  7 in the 

enc losed t•eport . 

I n  several reports i t  has hecn estimated that the T�s l a  fau l t ,  the Las 

Pos i tas fau l t  and other fau l t s  near the labs are capable of generating 6 . 5  

magnitude earthquakes. I f  such a n  event occurred , then the high ground 

accelerations could result and cause damages to the critical  structures a t  

the l abs . The result could he serious contaminations and hea l t h  hazards. 

It w i l  1 be interesting to see how the DOE responds to t h i s  urgent s i tua-

tions involving the puhl i c  health and safetr of so many peopl e  in t h i s  region . 

I n  the l i ght of the recent events in Pennsy lvania,  w i l  1 the DOE continue to 

act i n  the arrogant manner of i t s  predecessor, the AEC, w i t h  total di sregatd 

for pub l i c  hea lth and safety? Wi l l  the DOE defend the Li vermore site regard l ess 

of the seismic hazard s ,  or w i l l  the DOE consider the a lternative of partial 

relocation of dangerous rad ioactive mater i a l s  to the NTS away from the homes 

and drinking water suppl i e s  of mi l l ions of Bay Area residents? 
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Dear Sir : 
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April 6 ,  1979 

I am responding to a request by Mr. Andrew Baldwin , representing 
Friends of the Earth, that I conunent on the seismic design appropriate 
for the Lawrence Livermore site.  My comments are based on the geologic 
situation as presented in the LLL report by L .  H. Wight , "A Geological 
and Seismological Investigation of the Lawrence Livermore Laboratory 
Site" , and on present knowledge concerning peak ground accelerations 
expected very close to earthquakes , as presented in my recent testi­
mony before the NRC concerning the Diablo Canyon Nuclear Power Plant . 
This testimony is attached. 

The essential conclusion of my testimony before the NRC was that 
for large earthquakes (M > 7) we do not have a sufficient data base 
nor physical understanding to predict ground accelerations very near 
fa ult breaks ( < 10 km distance) with confidence. Available data and 
physical understanding indicate that accelerations of greater than 
2 g are possible and accelerations of greater than 1 g may be common .  

One aspect of the problem discussed in some detail i n  my testimony , 
and which may be of crucial importance to the Livermore site,  is the 
phenomenon of directivity focussing of energy in the direction of 
fault propagation. Rupture along the Tesla fau l t ,  as well as along 
other mapped faults in the region (in the direction of the Livermore 
site ) ,  could result in anomalously high accelerations (> 2g) . I t  is 
not possible to accurately assess the probability of such an anomalously 
high acceleration . but the effect is well established and commonly 
observed in rupture propagation (see pp 3-10 to 3- 1 4  of my testimony) .  

Also of particular importance to the Livermore site is the 
conclusion of Ambreysey 's  that accelerations of greater than 1 g 
will probably he recorded for even low magn i t udes (p 3-8) . On Apri l  6 ,  
1977 a magnitude 5 . 5  shallow earthquake in Iran generated peak accelera­
tions of . 95 g and 1 .08 g ,  horizontal and vertical components respectively . 
(S - T "'  1 sec . )  
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Another part of my testimony which is of cri tical importance to 
the Livermore site is the reported results from the Victoria Baja 
California earthquake swarm of March 1 9 7 8  (Appendix II of my tes timony . 
pp II-1 to 11-7) . One event of magnitude 4 . 9  produced accelerations 
of about .64 g at a d i s tance of about 10 km. Al though final informa­
tion on the oepth. location and mechanism of the event are not y e t  
available. i t  neve rtheless shows t h a t  even relatively small even t s  
can generate accelerations o f  over . 6  g in a n  envi ronment of very 
thick alluvium . "!'his resu l t  indicates that the acceleration value 
of . 5  g taken in the L .  tt. Wight report is not conservative. 

JNB:sd 

Sincerely • 

. J : � . ! I •� J.. 
James N .  Brune 
Professor of Geophysics 
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Dear Mr. Farmakides, 

I am a geotechnical engineer with BS and NS degrees from 
the University of California at Berkeley. I have worked since 1970 in the area of earthquake engineering, primarily in 
earthfill dain safety analysi s .  I am presently completing my 
PhD thesis in earthquake engineering at Berkeley. 

I have just had the opportunity to review "A Geological 
and Sei smological Investigation of the Lawrence Livermore Lab­
oratory Site , "  by L .  E. \light, June 3 ,  1974, and \'Tish to record 
several technical comments on that report . 

In the Seismologic Evaluation section some ca.re i s  taken 
to predict the Safe Shutdown Earthquake ( SSE) for the site. 
For convenience, the author separates the site response to 
earthqual�es into two catagorie s :  large distant earthquakes and 
surface rupture on nearby faults. In calculating an approxima­
tion of the magnitude and accelerations fron nearby earthquakes ,  
a procedure i s  used involving the estimation of fault rupture 
length of nearby faults , and correlating these with recorded 
rupture length - earthquake �agni tude and acceleration data. 
This procedure is often used to obtain a rough approximation 
of earthquake characteri stics. 

In thi s particular case, fault rupture lengths are partic­
ularly difficult to approximate because the actual fault rupture 
i s  beneath deep alluvial deposits . Surface expressions of fault­
ing may have little relation to true bedrock fault activity. 

Even more serious , ho·wever , i s  the fact that the various 
branch faul ts near the LLL site are all part of the extremely 
active San Andreas Fault system. Irrespective of recorded earth­
quake activity in the immediate LLL area, any of these faults 
could experience a major earthquake. This possibility appears 
to have escaped the attention of the author .  
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1n1en discussing the response of the site to large distant 
earthQuakes, the author chooses a scaled version of the Taft 
record of the I'ern County Earthquake of 1952. There are several 
concerns that come to mind with the particular scaled record 
used. �he a.uthor made no effort to relate the subsurface strata 
between Kern County and the Taft site to that at the San Andreas 
to LLL site. '9ifferent bedrock characteristics can significantly 
influence the frequency and attenuation characteristics along 
the path of the elastic waves.  Furthermore, the selected duration 
of strong ground motion, less than 10 seconds, seems unconservativ­
ely short considering that the Sa."'1 Francisco Earthquake of 1906 
had a duration of approximately 60 seconds.  

The author proceeds to evaluate the ground surface response 
by using a lumped-mass analysis using equivalent linear soil 
properties. This particular type of analysis approximates the 
ground surface response through soil layers of vertically prop­
agating shear waves. Among other things ,  the analysis assumes 
that the soil is horizontally bedded in continuous layers, and 
that the subsurface bedrock is  horizontal and continuous over 
a large distance.  This is clearly not the case at the 111 site. 
On page 2J..-ll� of the report, the author describes the site geology 
as follows : 

"The site is at the eastern edge of the Livermore Valley 
near the western limb of the Altamont anticline . As Fig. 8 
illustrates ,  the geology in this area is particularly 
diverse. The oldest rocks in the area, the Franciscan, 
outcrop in the Diablo Range south of the site. These 
are overlain by successively younger strata toward the 
site. The Altamont anticline to the east is largely 
Cretaceous and Tertiary, while the site is  on QUaternary 
alluvium. "  

2stimates of the depth of bedrock across the LLL site range 
between 4oo feet and 1000 feet1 indicating that the site is 
very probably underlain by a steeply sloping anticline. The 
lumped-uass L1ethod of analysis selected by the author \TOUld 
appear to be inappropr$ate for even an approximate response 
analysis for this site. Given the site geology, it is altogether 
possible that a finite element analysis including accurate 
representation of bedrock and soil strata ,  would disclose locations 
on the site where significant a.;nplification of accelerations 
will be predicted. Clearly, to adequately predict the ground 
surface response to any bedrock shaJcing , it will be necessary 
to conduct a more detailed subsurface investigation and con-
duct a more conte1,1porary analysis of the site than the lumped-
r.iass method. 
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The author ' s  statement on page 2A-25 of the report that 
the 1aethod is  appropriate for this site because '' • • •  the topo­
graphy i s  nearly flat • • •  " appears to miss the very ir,1portant 
limitations of the lumped-mass  method of analysis. 

On the same page the author stutes that liquefaction 
"presents no hazard • • •  11 on this site , citing an earlier study 
by R. c .  ?:urray and F. J .  Tokarz, 1973. Since this report 
i s  unavailable to me I cannot comment on it; however, I would 
like to note that the fine-grained alluvial sands uhich appear 
to be characteristic of t:te site can be highly susceptible to 
liquefaction if they are loosely deposited and if they are in 
a high water table enviroll!!lent. This is  particularly true if 
the site is subjected to long duration (nore than 30 seconds )  
seismic shaking . I therefore suggest that the possibility of 
soil liquefaction on this site not be disr:iissed lightly. 

The last comment I wish to make concerns the author ' s  
treatoent of the site response during an earthquake on a 
nearby fault. As he states on page 2A-26, "the distinguishing 
characteristic of earthquakes on the nearby faults is the 
effect of surface rupture . "  What he does not state is  that 
since the site is underlain by deep alluvium, the surface 
eA-pression of faulting ( i . e .  -the actual ground surface 
rupture) �ay appear anywhere on the site, not necessarily 
directly above the bedrock faulting . Although there i s  very 
little data concerning accelerations in the im.l!lediate vicinity 
of a ground surface rupture,  the author noted that "there are 
indications • • •  that the accelerations near surface ruptures 
are significantly higher than attenuation curves would indicate . "  
(page 2A-26 ) .  It '·rould appear that any critical structures on 
the site should be designed to withstand not only the SSE 
shal(ing, but also significant surface ruptur e . and associated 
higher accelerations . 

Thank you for this opportunity to comment. 

Sincerely yours,  

Patric)". M•  r!.riffin 
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�Rl:UMINARY ANALYSIS OF THE PEAKS OF STRONG EARTHQUAKE 

GROUND f\tOTION- OEPENDENt. E OF PEAl�S ON EARTHQUAKE 

MAGNITlll>E. EPICTNTR A I .  l>IS'l ANCE. A N I >  IH CORDING 
SITE CONDITIONS 

BY M. 0. TRll'U:'llAC 

ABSlRACl 

An:aly� of pt•:ik :aniplitudt'<i uf c;tro� urthquaL;c j!rdund motion h:nc hem 
carried out "ilh thl' l'mphasio; on lhl'ir dl'JH:ndcnce un earthquake ma:,:nifude, cpicen­
•r.11 distann·.antl :;!l•olo�il��l nmditinn" at lhl· n•conlinc l>ih.•. A1•rro,imall' rmpirical 
sca1in;! functions han- bt•t•n dc,·clopcd "hich. for a �lcctl'd contidcncl.' le,·cl. �·icld 
an l'Stimak of :m 11r1pl·r hound of pl':tk arcdt.•ratiun ... wlocitil's. :md di"J>laccmmls. 
lbc par .. mctcN in tht.�· "calinJ! funcfions ha,·c hl·i:n computed h�· fl'ast-squan-s 
fiUini: of thl• tl'l'Ordt·d data on (tl'ak :1mpli1udcl> which art: no\\ a,·ailablc for a ran�e lor epiccntral di"t:tnl'l'S IWl\\e<'n aho111 20 :1nd 21HI km anti arc rl'pre"enfatin� for 
1hl' period frClm 19.U to 1971 in the \\'c.-stcrn llnikd Slates. 

1 1l1c possihilit�· of cxtra1iolatini.: lhl' dcriwd sc;,alini: la�·s to small epiccntral 
:
.
i'r.;tanr""' \\hl'f<' nn 1'1rnnl!-n1111ion cfala :m· curn·ntl�· :n .. il:thk has been k:-.fcd 

. b)'  cumparini: prl'dictt•d peak amplitudl'S wilh relakd paraml'll'rS al the earthquake 
sourtt. Thl-sc 'iOun·l' paraml'tl•r-. (awr:tS!C di.,loc:uion :ind stf<-c;s drop) c-..1n be 
dnin•d from olhcr indt•pcndcnt c;fudil-.. and do not rnntradic'l ll1t• inferences 
mw�tcd in this papl'r. It has bt:cn found lhat for an approximate 90 per cent 
tonfidl'nCl' l<'H'l flit· prt'S4.•nll�· :maih1hlc data ..u:.::.:l� th.ti peak arccll'rations. 

, ,·clocitfos. and displ:1ccmcn1s at lh<' fault and for the frequency h:md bch,·cen 
0.07 011nd 25 I b prohahl�· Jo nol c.·xcl.-c.-d about 3 to 5 s:, �CIO to 700 cmiscc, and 
200 fo 400 cm. rl'!l.Jll'Ctiwl�·. 

lbc lo::arithms of thl' 11l•:1k' of strnnj! i.:round motion .;ccm to dl'pt:nd in a linear 
auinncr uu c-.irthquaJ.c ma:.:nitudl· onh· for small "hocl.:s. For lar:.:c ma:,:nitudcs lhis 

0tfc)'4.'ndt•nct.• di-.:1p1wars :.:r:ulu:tlly and maximum :1mplit11dt" ma�· ht• :1chicH�d for 
Al � 75. Tiu.• inUut·nl"c of )!l'tllo:.:ical rondilions at the rt•cordiol! silc appears ro be 
iasii:niticanl for 1wak acn·kr:uion.; hut ht·c.·oml'S proi:n-s.,in·ly mort: important for 

peaks or stron�-motion lcludt�· and displaci.'mcnt. 

IN1ROll\.J\T10N 

Since the early 1940-�. numerous empirical scaling function' ha\'C he-en propo�cd and 
dcvd1..,pcJ for pn:<liction llf real; ground accclcr;lli<'n as a function of curthquakc m:igni­
tmll· ;ind t•pil·t•ntral di.,1:1111.:"·· Some ''llwr 1ll:rlilll·111 par;11nell'f' " hid1 can Ix· rd:1tcJ h> thi: 
charactcri,tic, of the rcnmJin� ,i1c, h;ivc ;1"t.1 hccu etm,iJcrcJ hy several authMs (Gutcn· 

her!! ;1ml Rid1kr. )'>.[!; Ne\\mann. fl)54� (.;u tcnhcrg anJ l{idllcr. 195(1: l:Jlumc. 1965; 
Housner. 1965: K;inai, 1%6: l\l ilnt· :inti 0:1\'cnrort. 1969: r: .. 1c,:1. 1'170� ('louJ ;tnd 
rcr�·7� l'.)7 1 :  l>t\IHl\':tll. 1971: 1';1ge ,., 111 •• 1 1'71: Sdmahcl :1n<l Seed, 1973: BOt\fC. 1973; 

Dietdd1. 197J: K:1tay:1ma. 1974). In our rci:cnl  1x1rcr (Trifunai: and Br:1Jy. 1975h) most 
<tf lhc,c �:iring funt.·1i1'"' ''crc n.•vicwl·tl :1ml compared 1\ ith the trend, indic:11c<.I hy the 
stn,ng·nHllit'll J;ita m1w ;t\:tilahh: for the Wc:.tl·rn United State�. In the same paper it was 

shtl\\ n that (:1) pc:1ks of 'tnmg gwunJ nwtilm do 1wt gnm· l incarl) \\ nh ma_gnitudc. \\hi ch 

llN 
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is in agn:cmcnt with some rrcvious in\'C:o.tig:1lions. ;1nc.l (hi that lh\.' S\lil ''ondilions :11 a 
rccorJing :.lalion h;1vc 'ign ilkanl effect \lnly for peak ground c.li:.placcmcnl and only 
minor lo in)oignilkanl ell'l.'Cl on rcak ilC\.'elcr;ititlllS and rc;ik \'Cilll;ilic)o. Finally. the new 
scaling function , which give the cxrc,:1cd values and st;amlard lk\'iati,,ns for peaks ,,f 
strong ground motion were pr\.')oCfltcd. 

The purro:.e ,,f 1hi)o papl.'r i)o 10 extcml �his ''ork hy ;11taching :1rrroxima1c confidence 
lcvcb lO flrcdictccJ pc;1k amplituJei. ;inJ Ill C:<:uninc \\lu:thl'r it is f'tlS,ihle lo dt:\'Clnp a 
rational flh)i.ic:tl hai.ii. for the t•xtrapolat1on)o l•I' currently a\'ailahlc rc,ulls back to the 
rarthqu;1kc !-\lUrce. It i)> li:lt that the ,·ompulalion of such appro:<imatc conliul.'nce levels 
for predicted peaks of i.ln,ng pwunJ motion may ht• usl'ful in curth4 11:1 kc cnginl•cring 
applic;itions. sini:c il kad:. lo nwrc ;ii:i:uratc and bctt,·r JdineJ pron�c.lures for scaling 
stron{!·mo1icm ampli111dci. when the an:\.'plahlc ri:-l tif ni:i:l·din� 11 gin.�n kvcl ii. known ''r 
is specified. Furthermore, the charactcriz;1tion of :.1r,111g ccir1hqu<1ke ground molion by 
the mean anti )ot;111d:ml di:viaiion 41nly 11f its �ak arnplilulks may n,11 he adc4ualc for 
some npplicalilHlS, since the tfotrihuti,)11 nf mca).un:d �11nplit udcs i)> not accur:ncly known. 

It has been l'ount! (Tril'un:u: :1ml llrady. I 97Sh) thal thi: empirical law llf the attenuation 
with distarn:c ( Rich1i:r. 1')'.\l\), which i)o U)oCd for i:akulatilHh or h1C:tl i:artht1ua l..c n1;1t?ni­
tude, de)ocribcs apprnximaltly the attcnu:ll ion with Jistam:c t'I' peak accdcration. \Clocity, 
and di�placemcnl Jata. but the udcquacy of this approai:h for cpiccntral di)otances lcs'i 
than :1h(111L 20 k m  ha:- 11111 bl'l'll c:-t:ihli'hl·,I. 011l' 11f lhl· main ohil'l'li\l.'i. in this papl'I' i)., 
lhl'ri:l'orl\ to examine lhis prnhlcm in !.Omc tlciail. This l·an he dlllll' hy compnrin!l the 
predit·ll'd :l\ l'r:t!!l' di,l1 1l·ati1111!-. and �lie" ,1n1p)o from the a11;1l��i� uf ).tn111g-11w11un Jata, 
which is curried 0111 in 1his p:1pcr, wiLh lhe indcpcmlcnt i:stimatc.; 11r thi:'c t111:1111itics 
dL·riwJ fn1111 thrci: Jct:11kJ �uuri:c m�"-'.hani)om studies whid1 dealt with the ct'rresponding 
geographical area <Tril'unai:. 197�:1. 1 97�h: Thatdtl'r and I lanb. 1'17)). 

Finally. ii i.htiuld be 1101eJ here that lhc aim llf 1hb paper is to prcsenl the author's 
most m:ent llSSC,!-11lCl11 of what lhC aclual re<:,1nJcJ ampliludcs of strong earthquake 
ground motion might be in the near-field. /\lthou�h an cffurt is made in this work to test 
these eslimales of preJic1cd pe;ik levels by comp.iring the reo;ults with independent c:1lcu­
latio11' whid1 arc hascd on an appniximah.: souri:i: 111cdi;1nism theory, it must be remem­
bered that the final IC'st or the preliminary ri:sulti. WC prc.;cnl in this pap\.'r t':lll only Come 
from fulurc rccorJ)o or :.lrnng gmunJ nw1io11. While our pr�-senl calculations may prove 
useful in earthquake cn!!incering applications whid1 rl·quire :tn l':•>ti111a1e ,,factual strong­
motion :1mplituJci., it should he cmphasi7.cd that lhl· sln'n!!-ll10tion amplitudes discus�l·<l 
in this p:1�r Ju 1wl ri:prc�i:nl the dc:.ign amplitude:. for Jir�t use in routine curthquakc 
tn1.?inecring cakulations. 

S1·RoNCi· Mm to:-. DA r A 
The ampliluJcs of peak :u:celcration. vch,city . •  1ml displacement \\ hich arc u.;cd in this 

litudy ha\\.' hl·en nl ral'll·d f'n•m lhl.' V11lu111c II l:tlll.')o (Trifun;11: aml Lee. 1'>7Jl whii:h 
contain n1rrct·ll'J :tl'l'ckr1'!!rams (Trifunai:. l lJ7 I. 11>7�d and intc:,:rati:d vclnt:ity and 
displal'\.'llll'lll cUl'H':o. ( 1 1  udMlll c•/ al.. l 1>71). Thi:i.e d;11a re)oult fn1m u stmng·mo1it1n 
rccorJing pn1gram in lhi: \\'c�tan Uniti:J S1:11cs .111J ha\C hcl'll prol"C)o)oeJ for thi: pl·rioJ 
�I?inninp in I 9JJ and l'lldin!? i n  I '>7 1 .  Thl' dala l"•llli.i,1 of l l\7 :ll'lTkn1J!r:iph rn·l>nls 
(37J lh1ri111111al and I X7 H'rtil·al c,1111po11cnbl \\ l1id1 \\Cfl' 11h1ainetl al ··rrcl'-lidtl". 
st;etions llr i11 the h;1:-l'lllcnt JJ.1,11·, 1•f h11ildm1!�. Thl''l' ,1:11:1 rc.;uh frl1111 57 earthq11al.l'S 
who:-c m;ignilulll'' range fr11111 .Hl Ill 7 .  7. or I �7 f\'l:Ords (1 \If J Pl'f l"Cllt \.'(lrre'l'l'lld ((l I he 
magnitulk r:in!!C 4.tl 4.•J. 4 1  1•r �2 per l·cnt 111 S.O 5.'>. IJO nr 71 per cenl to Cdl ·6.9 and 
7 or 3 rcr <:ellt hi th� lll:ll!lliluJe r:llll_!C 7.0 7.•). Si�ty-1hrel.' per l'l'lll of the dut;a h:t\'t' hccrl 
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recordell l'n alluvium site:- ( idcntifkd hy s = 0 in thi� puper). '.!J pt:r t·c:nt on "inter­
mediate" sites ( idcnl ilicd hy s = I). :111d cmly K per cent lHl ha semen I rod sites ( idcnt ilied . 
by s = 2). Gcol11�ical dc-;criptinns of the-;c site), and the: method employed to :irri,·e al the· 
Jina! s'ih.' da:.:.ilication u�cd in thi� :1ml our pn:\'i11u� papers ha\C: been prc�cnted hy 
Trifunac and Br:1dy ( 1975a 1 and will not he repl.'atcd here. 

Fiiures I ,  2. and J present the ver11c;1I and horizont;il peaks of strong-motion data 
plotted \·ersus epin:ntral distarn.:e in kilometer'. Each pi::&� is identilil.'d by its site das:o-ifi­
cntion symhol. "ff'. ··r'. or .. '.!.". and hy th<: corrt:spondinµ earthquake maµnih1dc. 
Continuous \.'.Urv<:s in thesl.' fi!!tlrcs repn:scnl prctlit·1ed pl•al- :1mpli1 11Jc!\ fur :.elected 
tarthqu;1kc magnitudes e4ual to 45, 5.5. and <i.5. for the three site das<;ifil"ali(1ns and for 
:i 90 per cent conlidl.'ncc kvel. The method for calculating .these amplitudes will be dis­
c:ussc·J l:llcr in this paper. 

Pitorosrn Sc Al.ING FOR PEAKS oi: STR<>:-.:c; G1tot1-..:D Memo� 
It was recently su�!!cstcd that the peaks of strong ground motion might be scaled by 

usint? the following expression 

( I)  

(Trifunac and llrady. 1975h). In ( I)  ""'a.- r..,.,. and c/111," represent peak acceleration. peak 
velocity. :ind pl.'ak displal'Cmcnt. rcspecli\'dy: M is c;irthqua�l' maµnitudc. \\hich in 
most cases is repre!'>Clltcd hy the local ma:;nitutle M1, ( Richter. 195XJ: log10 rl1,(R) is lhc 
cmpirii:ally dell'rn1inl.'d fonl'tion which d1!:.crilx·:-. ath:nua1i1111 vcr�u' di�l:t nl'l' (Ta hie I ) ;  
.:ind n0( Al). 1'0( Al). and 1/,,1 M )  represent the mapnitudc-dept:ndent C'mpirical scaling 
functions f,ir :&1:l·clcrati1lll. velocity. and displal"CnlClll. 

fa111atio11 ( I )  is ha�l'd 1111 thl· :issumplion that l•l;.!11 1 ..11 1(/�) ( R idlll'r. 1 !>5l-i) l.kwrihts 
appnlximatdy the amplituJl'.' a1tcnu:1tinn with dist:1n\.'.e. R. for ull pt:aks: i.e .. peaks of 
accckration. \cl1,l·i1y. and displal>cm<:nl. I t  may seem at lina th:1t it i� c�scntiul to have 
different altcntuation cur\'CS for accelerntion < high-frequency wave�). velocity Cinter­
mcdiatc-fn.:qucncy waves). and displacement (low-frequency w:m:s) pea ks. but we found 
that for the limited nurnhcr of data p0int.; th:1t arc av:1ilahle so for l(1g 1 0  A.,(R) may 
represent a Satisfact1lry Jirst-orJcr appro:-;im:tlHlll for all J'IC!lkS of Slrllllg !!rOund motion 
(Trifun.ic :ind Brady. 1')75h) f'l'r the distance range from ;ihout 20 lo 200 krn. 

Fttr the scaling or pt•ak amplit lldl'.; prt·�l'ntt:d in I his papn. \\C will lll'gll·cl lhc depcn­
dcncc of log 1 n A01 R) on wave frcqucnc.y. rc<:ording site conditions. reak amplitudes, 
tilrlh41tal..t: 111:1gni111dc. :ind m on source dimensions und \\ill u�e the valut:s of log1 0 
A 11( R) which arc employed in r,,utinc c:1lcuh11i(,ns of local magni1 udcs I Ridllcr, 1958). 
For large earthquake!> whkh arc t•harncteri:tcd hy ltmg f;wlls and l;1rgc peak umplitudes, 
the h1g 1 0 A.,Un cur\l' wouhl ha\t: n tcndc1wy Ill llattcn 1•111 fur !'>lllall cpiwnlral di�tanccs; 
while for low ma!!nitude shocks \\ hich :ire typically not ;1cl'1lmpa11icd by large source 
dimcnsillflS and largl' pea� amplitudl's. tl11� curve would ptuhahh· ha\'c ;1 largt:r negative 
�lope fnr small cpil'l.'lllral ,1i ... t:tOCC'S than the l"llf\'e \\C rnlpclsC lo use (Tahlc I ). Such 
l!Cnernl !rem.ls would result frnm the pr1lpcrtit·s llf get,mctril' allcnuation with dist:incc 
anJ Jill!>Sibly 111,nline:ir rc�p1,nsc of s,1il tleposits for large nc:1r-licld mnti,,n� .. The detailed 
quantitati\ C lk!>l'riptinr1 of lhC'>t' dkt'IS. h11\\'t'\'l'f. is hl.'y1111d the 'l.'tlfl\: nf' I hi!> p:t(11.'r, sinc:c 
the s1ron�-m1Hion data li'r cpicentral di!'lt:um: lc:-.s than ahnut 20 km. whid1 would be 
nl.'l."Csi-ary "' te�1 tht• :lll11ptt·,I ;1t1c1111ati1111 l:1\\!'I. I!> l"Ompll'lcly lading al thi� timl.'. 
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HDA I ZDNTRL PERKS 

fr.MAGNITUDE 
CONFIDENCE LEVEL r.= SITE CLASSIFICATION 
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The appmcnt frcqucncy-de�ndclll altcnualion of w:\Ve amplitude.; associated with 

fr,'tfllC.:lll.) 111 :allll t•fh:n 11111dckd appr,1\1111:11dy hy l'.Xp L - (i11U.':!{!/l)J. whl'.rc R may be 
taken to be cpil·cnlral di�tam:c. {! i:. the a1tcnuatil1t1 c0n-;tant. and // is the shear-wave 

velocity, will abo be neglected in this papa. Thi:. effect may be introduced into the analysis 
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H(jR I Z(jNTRL PERKS 

!CONFIDENCE LEVEL l r- SITE CLASSIFICATION 

.... ... , __ _ 
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... ... . 
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""'l ... -·· 

M.I .... ..... 

SITE CLASS I F J CATI�N 

..... 

0 SOF T  
I INTEPi\EOIRTE 

2 HMO 

LOG< EPICENTHAL D I S TANCE - KM) 

of !lpc'Ctrnl <implitudcs hut is dillkult to incorporate into ncak :tmplitu<le characteriza­
tions, since the representative frequency contents of peak amplitudes change with 
dista111."l' .ind lx'G1use the rdatiw n111trihutio11 of <ligitization noise (Trifunuc anti Lee. 
1974) varies with frequency un<l dh.tance. 



196 

r 
0 
S? 
,, m D � 

a 

o "'  
·-
UI 
,, 
,... D n m 3 l'TI % -4 
I 

n 3 
..., 

0 

t.I. l>. TIUHJNAC 

VERT I CAL PERKS 

MAGNITUDE 

'-CONFIDENCE LEVEL 

! rSITE CLASSIFICA'flON 

... ... . 

SITE CLRSSIFJCRTION 

0 SOFT 

I INlEMDIAfE 
1 HARO 

LOG< EPICENTRRL DISTANCE - KH> 

3 

FK;. 3. \'crtil::il :inJ ho<v•>ntal r-:ak Ji-rb .. '\.-nlCnt" \Cl'� cri..""nllral J�:in«. �h rk-ttcJ roim h3S 
the site d.1 �,ilk�1ti•m anJ m.1i:ni1u.k. 111�-n :l\-:1iL1hk:. t"on1inu•>t1S 111� rC'l'f�I I� �"im:ak'J o( .an 
urr-:r l•ounJ 4•11 �·I.. :i11111htu.k-i. :anJ d..l'·•IJ un '°"'"'tll<fu.:al..� mainituJc:, a>n�"C kvd. and sise 
cbssili.:a1iun. 
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HQR I ZONTRL PEAKS 

CONFIDENCE LEVEL 

rMAGNITUOE 

r !SITE CLASS<FOCATION 

... ... . ___ _ 

SITE CLASSIF ICATION 

0 SOFT 
I JNTERKEOIATE 
1 HARO 

3 

!. Ir---------·--+------------!-- -- --------� 
LOG< EP I CENTARL OJ STRNCE - KM > 

In this stu,iy the nu111..:rk:1l ,·alu..:)o ,if 1,1g1 u A 11(1<) :ire folcn 10 be tho�c given by 
Richter ( 1958). and the ;ippropriatc 'iC:tling factor), arc included in 011( .\I). ,. ,,(.'vi). and 
J0(M). The physical signific:inc..: or log1 0 A0(H) for our prc)ocnt work lie:. in its relative 
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ch;inl!es ofjmplitmJc with Jistam:e which can be clwrncterizc<l by defining a new function 
/(R) which is given by 

« (km) 

0 

s 
JO 
1 5  
20 
25 
30 
JS 
40 
45 
so 
SS 
(.0 
65 
70 
80 
8S 

90 
9S 

100 
110 
120 

130 

f(R) = log, 0  A0(R = O)-log, 11 A0(R). 

TAllU: I 
loa, ... 4,.C R> Vt tlSll!' r:1·11 r111r11"'· n1srAN<1' R• 

-f<>a, •. •..CRI R (lnll · l"l!o• •..(NI 
---·---

1.400 140 J.:?JO 
.. � ISO 3.279 
1.605 160 3.3:?8 
1.716 170 3.3711 
l.lOJ 1110 3.4:?9 
1.955 190 3.4110 
2.0711 200 J.SJO 
2.199 210 J.SKI 
:?.314 2.."'0 J.flJI 
2.421 230 J.f\110 
:?.517 240 J.7.?9 
2.f,()J !SO 3.779 
:?.<171) :?<t() .l.K:?7 
2.746 270 3.1177 
2.1105 2110 J.'>:?(t 
2.920 290 3.975 
:?.�SK JOO 4.0:?4 
2.989 3 1 0  4.072 
3.020 320 4.119 
3.044 330 4.1"4 
3.01!9 340 4.2()1) 
J.IJS 350 4.:?SJ 
3.111:? JOO 4.295 

R(Lml 
----- -

370 

)80 
390 
400 
410 
420 
430 
440 
4SO 
460 
470 
4110 

490 
500 
510 
S20 
SJO 
540 
sso 
560 
570 
SllO 
590 

• Only the first two Jil:ils may � assumcJ 10 be sii;nifkant. 

(2) 

· i.,.,.� .. Hfl 
. ---· ---

4 .. B6 
4.376 
4.414 
4.451 

4.485 
4.5111 
4.549 
•U79 
4.'107 
4.634 

4.MO 

4.'111� 
4.'70') 
4.73:? 
4.7SS 
4.77(1 

4.797 
4.817 
4.835 
4.llS.l 
4.869 
4.11115 

4.900 

fil!ure 4 shows a plot of/( R) \'t'rsus epil·entral tlisl:inc<.'. R. and lww it can he :tpproxi­
m;11e<l by two strnight line :.cgmcnls whid1 me given hy {R/50 

/( R) = 1.125 + R/200 for R � 75 km 

for J50 � R � 75 km (3) 
The change of ),lope at R = 75 km rcOccts the fact th:1t for greutcr distance� the main 
contribution lo ),trong shaking comes from �urfacc waves. which are attenuated less 
rapidly ( - I /  n:) tha11 lhc nenr-lidJ and imermediatc-lield ( - I /  R2 -4), or for-field body 
waves ( - l/R). The functionf<R) i n Figure 4 has been Jerivcd from T:1hle I which rep· 
resents a smoothed vcr�ion of n similar t:1ble presented l'ly Rkhtcr ( 1958). The third :ind 
fourth (kdmaf plal'c' i11 1hi' t:ihlc h:nc m1 'ignilirnnn· anti me h•pt only to prl'sen·c the 
5moothnc!>s uf A 11( R )  amplitudes when plPtll'd \'crsus R. The reliahility of share :ind 
amplitudl'S of li1g 1 11 .-111( R>. i.c./( /(). rnrn-:1 for epil·l·nlr:al lfo .. tanccs less than about I 0 k m  

is not known. since al these ,hort di,1:1m:cs slan•1ard w,1tld-J\n<lcri-on instruments g o  olT 
scale for mo<ler:lle :1ml lar!_!c e;irth4ualcs and the :1Jc4uale numhcr of strong-moticlll 
�·<lrding' i' complctdy lad ing there "' '�ell. 

It is impl1rlan1· 111 n111e IR·rc that ltig, 0 A 11( R) j, of \pcl·i:1l v:1lue for the scaling functions 
studied in thi' paper hcl-:1u...c it in1.:urf)(1r:1tcs empirically the average :1mplitu<le attenu­
ation with di:r;t:rnl·c in the Southern Cdifornia Region aml thus cxpcrimcnt:illy includes 
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&he average properties ur lhc Earth's crust in 1his area. Since m1ht slmn!!-molion data 
have been recorded in the same area, thi� curve reprcscnh the most natural first appr<'xi� 
mation to he used for St.<iling the strong-motion d�11a ;is well. While it appears that this 

amplitude allenuation law might also t>e applied in other parts �'r the Western United 
States, it cannot be used for Central and Eastern United States { Nuttli. 1973). 
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To extend the applicability of equation ( I )  so that it can be used for approximate 
!lenlinl! or the peaks or Siron!! ground nlOlitlO When the CClOfidence With which such an 
rstimah: is made has been spcl'iliet..I one c;in write 

(4) 

v.·hcrc M is earthquake ma�nitmk: p is the confidence level assc,eiated with the approxi­
m;ite hounds u,,., .. r. r.,, .. ,.. and ,1 ...... r for the peaks um•" r,...,. amJ ti., ... : s represents the 
l)'f'C of site condi1inns (.� = 0 for ulluvium dcp11sits: ·' = I for "intermediate" rock: 



TABLE 2 

A CO!l4P•u�r.o VEllSION OF DATA TA11ULATE0 FOil THE Fou1t MAostTUDE INn.tWALS {a11f M. p, .r, r)} {a,.., '} AMPLITUDES or log10 ro(M. p • .  r, I") • M+lo&10.<10(R) -log1o 1· .... : , 
do(M, p, .r, t") d., .. , r 

-- - ----�
11nltud�

-lbn1t 
____ ---· -.·- -- -�t�anl��d: R

-a�1: - ·  - ------;:,:1udc ll•n1e 
-

l M•1nll�c
-

lltan1• 4,0-4,9 !.0-$.9 6,0-6,9 7.0-7.9 
Cnnll- s11cclm. · ·-si1�·cr;;;: -- ·s1iccia·�.-.--- .. 511;c1 .. ;· - - ···s11.·�i;,-;:- ·- -·Sile clm. -·5it�c1 ... -.-----51teclau. -- i-- -si1�ctaas� 

8 

dcncc 1 - 0 1 - I • - 0 1 � I s - 2 r - O s � I s - ! . 1 � O 
Lc•cl 

-·- -- - - --- --·-- -
- -· - - • • - -

- •· ·- - ----- - • -·- - --- - ·• --- , J: r uri. hot. \trl. hor. '"'"· ltor. vcr1. hor. •ert. hor. vert. hor. vcrt. hor. nrt. hor. I vcrl. l>or. • ,. .... , �.:.� _ .. •· .
. 
- •_ ... :_:. �- .. �:�.'-.... .' � o  _ _  ." ·: I ,�· - 0  . ... , -�· - 0  -� .. �-- r - o  _, . .. , __ ,. _s� ·o·

·
- � · - -� - o  _ !_� �-·- ··r - o _ ? 

... Acceleration a0(M,p, s. o) � 
0.10 I I :us 2.20 2.38 1.911 2 . .54 2.22 2.56 2.18 2.73 2.37 l.14 i 0.15 ).38 > 
0.20 . 1.89 I 2.46 2.10 2.20 l.92 2.39 2.14 2.45 2.10 2.55 2.31 l.ll n 
0.2S I J ,48 1.84 
o.3o ' 2.10 1.19 2.10 t.76 2.34 2.08 2.43 2.Q.$ 2.52 2.30 I 3.lt 2.9.s 
0.35 1.8' 1.69 
o..io . J.97 1.10 2.08 l.69 2.30 2.02 2.36 1.99 2..43 2.24 I . 2.93 
OAS J.26 I . 
0.SO • J.2.5 J.91 J.40 l.76 1.65 1.99 1.61 l.81 1.74 2.24 1.9S 2.29 J.97 2.34 2.22 2.87 
o.ss I I 
0.60 1.72 J..5J J.98 J..57 I 2.18 J.90 2.22 J.94 2.2$ 2.17 ! 3.22 2.84 
0.6S I 
o. 70 i 1.80 J.2.5 , .69 l.38 1 .94 1.43 2.13 l.84 2 18 1.91 2.22 1.98 I 2.82 

0.7S I 0.73 I J.o7 3.11  

0.80 I U3 1.16 1.86 J.34 2.04 1.71 2.11 1.8.5 2.14 1.88 2.80 
0.8S I J.24 I 
o.90 I 1.40 o.8.s J.6.s 1 .11 1.81 1..59 2.08 1.16 2.10 1.19 I J.11  2.64 
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s = 2 for ba.emenl rod;); anJ ,. is used 10 de�crihc the C<\mponcnt direction (r = 0 rl'f 
horizontal and r = I for \.ertical direction). As ;in approximation. we assume that the 
scaling functions t10(M. p • . \·. r). r·0(M. p • .  f, r'). and t/0(/11. JI. ·"· I') can � descril'lcd by (a(1(M. p • .  �. r)l 

log111 r0(M. /1 • .  v. r) = ap+hM +r+1l .. +1·1·+fM2 
tl0(M. p. ·"· !°) 

(5) 

where a, b. c. ti. t•. and/arc the cocllicienti. which have to be determined. In this parer we 
shall llL'!!lcd the �ecnnd and highl·r nnkr IL'rtns of I' and .v and thL' third :1nil hi!!hcr "rLkr 
terms or M. as well U!> the terms which include.· diflC.-rent prNlucts or f'. ,\' and M. The d;ita 
we h•tvc <it our t.lispo�al now arc not uniformly representative for di Iii: rent values or the 
parameters .1· ;1nd Af (e.g., 63 per cent or ;1fl data have hcen cl:1ssificd US .'i = 0 and only 
8 per cent as s = ::!. while 7 1  per cent of :ill darn belon!! to the magnitude rnngc from 6.0 
to 6.9} SO that the estimates or the coctlil:icnts of the higher Mder terms than those in 
cqu:1tion (5) might be ;affected by this nonuniformity or the data rather limn being repre­
sentative or the reul trends or lhe.sc:iling functions Oo, ru and tfo• 

REGRESSION ANALYSIS 

To compute the codlil:ients "· I>. I'. ,/. <', and fin c4uati<m (5). it is necessary io di:ter­
mine the ·cstimateo; of lof!1 11 [1111( M.11 • .  v. I')), log111 (r1,( M. J' • .  ,._ r) ). :ind log11, [du( M. f'. s, 
r)) for different \''1IUL'S or their arguments hy using the av;iifahle strong-motion data. 
Since there arc only 1 8 1  strong-motion ;m:clcmgr�1111s thal can he sub<lividc<l into the 
nttdcd subgroups. it i� clear that the presently availahle data arc far from adequate to 
chaructcrize lhe log1 0 (a11(M. p . .  {. r)]. log10 (t\,( M.p. x. r)]. and log10 (d11(M.J', .v. r)) 
over a sulT11:ien1ly hroaJ range or their arguments (note that I R  I rather than I 87 accd1:ro-
1rams have hcen used lx'�-;1usc llf i ncomplete availahility <'f magnitude determinations). 
Ncverlhcks�. an allempt can be made lo Ji:tcrmine a firsl approximation lo the co­
cRicicnl� u, /1, ,., ti. 1· anll.f. To dn thi" we hl'j!i n  hy par1i1 io11iog all data intn four )!rour� 
that corrcsrond to the maf!nitude r:mgcs 4.0-4.9, 5.0-S.9. 6.0-6.9, ant.I 7.0-7.9. Each or 
these J:!roups is next :-;ubc.lividc<l into three suhgroups which correspond 10 the site classifi­
cations • .  \' ( \ = 0. I nr 2). OcpcndinJ:! on whl'illl'r the rcconling c1,mpom·nt is hmi1nntal 
or vertical. each or these subgroups is finally divided into two r:irts corrcsronding to 
r = 0 and r = I. Within each of these parts. we calculate (tlo( M. p • .  v, r)l l"maol 

IOl!1 o 1'0(M.p,s.r) = M + log10 A0(R) - log10 '"""' . 
d0(M. 11, .v. 1·) ,/.,.., 

(6) 

An arrny or" dutn points 111 <me sudt part cin be furthl·r arranged so th:1t thc numerical 
V;llues or lo!!111 [1111C M. p . . \-. r>J. log10 (1·0(M. p • .  v. r)). �tnJ log11, (d0( M. p,.f, r)J dc-crcasc 
monotonic;1lly with increa�ing II. Then. if Ill = in1egcr part or (/111), the mth data point 
will rcprc�nt an c'timatc for an up1�r hound or log11 1  lt10(Al, f', s, I")]. lo!!1o [r11(A/. p. 
s, r)]. or lo!! 111 [t/11( Al. p. ·'·· r) ). which i:. :1o;sociatcJ with I he p-pcr cent confiden<.·e lcn:I. 
T:tblc 2 prc�enh a comprcs!>CJ version l'r such Jat:t 1ahula1ed for 1he four magnitude 
intcrv.il . •  anJ indicate!> the number or data poi Ill!> u�ed in their estimates. For :1ctu:tl 
cakulati'H'' \\l' ll'l·1I the n,11fi1lcnn· kn+• n1ual to ll.5. ll. 10. 0.15 . . . .. 0.85. 0.'>0, and 0.95 
oand the rcptirtcd m:1g111tudl·, corrl'!1p11nding lo each individual e�tim;11e of log1 0 (u11( M. 11, 
.r, 1·)). lop.111 (1•0(M. 1•. ·'· r)). and lng141 (1/0( M. 11. s. 1"11 \\l11:11cver the numhcr t1fdata p11ints 
•·ithin ca1.·h_purt pcrmiui:d �uch Jctaile<l clai.�ifo:ation. 

.. 
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Table 3 presents the results of kast-s4u:m:s fitting of equal.ions (5) to the above i.lala. I t  
presents the estimall'� of llK· c11cflil:ien1� " ·  h . . . .. c•. 11nd /: the total number o f  data 
points whkh have been used in the lining: and the Mmin and M"'·"' which ;ire the IO\\CSt 
and the highest mal!nitudcs for whid1 equations (5) arc ;1ssumed w apply. 

The curves log1 11 (ll0( M . 11.s. r)J. log1 4, (1'11( M./> • .  \. l')j. :111d log1 0 (d11(M.11 • .  1, r)) 
represent parabola!> when plollcd versus 1\.f. Their amplitudes depend on p, s. and 1·. As 
far as their funl·ti1,nal form is n1nccrm:d. it sl111uld he 1111tcd here. however. ihat there is 
no direct phy!>il·al j11stilica1io11 for such parah11lic dependence. and that this choice is 
motivated by the �implicity 1)f its mathematical form and the :1pparent trend of <lata 
illlfa:ated hy our prl•vi1111s analy:-es (Trifunal· and Br:1dy. l'J75h). Since thi!> <1verall trcnd 
of data suggcsts that the amplit udes oflog10 (ll0(M,p.s, r)], log1 0 [r0(M,p,s, r)), and 
log,0 (d11(M. p • .  1-, r)) might level off for some sm�1ll m;ignitudc, we have decided, quite 

TABLE 3 

COEFFICIENTS IN THE EXPltf.�'ilON * {n0(M, p, .r. rl} {"t•+ h

. 

M+ r+ tl.r +1•1•+/t.f1 -/(M - M.,.,): 
log,0 ruUlf./>. .r, r) = ap+hM+r+tlr+f'v+lMJ . 

tf0(M,p, s, r) 11p+ /IM.,. , 0 + r +tl• + r11+/M1,.10 

Funtli••n 

fo1:?1 ollu( !If, /I, .<. 1') 
lot:1ol'o(M, /1, s, 11) 
log,otfuCM. p, .<, r) 

.. " 

-0.lNX - 1.7111) 
- 1 .0IH -2.0S9 
- 1.2K8 -2,J<i<> 

----- ------

- -
, . ,, 

. .  -- -- -

<•.:?17 0.0(,() 
ll.JS7 0.134 
9.717 0.20S 

,. 
· - ·· 

O .. U I  
0.344 
0.240 

• Only the lirsl l\\'ll Ji!Jit� may l1C ;t�o;umcll 10 l1C signilil:anl. 

I 
O.IX(• 
0.201 
0.22<> 

for M ?; M_, 
for M,..., � M � .\/,.10 
for M :ii M,., • 

fl/OJI• . \f."'" '"tft U 

227 4.1<0 7.SO 
227 S.12 7.Cil 
227 S.24 7.45 

arbitrarily, to adopl equations (5) fM Al � M,,,in• where Af1111n ;., that value of M for 
which the minima �1r the above function:. arc achieved and lo use the constant ;implitudes 
equal lo thc!>e minima 1'1 11· M ;'.:: Miiiin• "'"'·· is uclim:J ll!> the p1lint where the parabola 
reaches unit !>lope. cyual to the slope or M in equation (4). and for M � M""" the right· 
hand side t'f(5) continues linearly with this sll)pe. This can be summarized >IS follows (a0(M.p, .�. 1')] 

IOJ;?1 0 1•0(
.
M, /> . .  l". 1') = 

c/0(M. p, .�. r) (ap+ h M  +c+tl�+ "r+ /M2 -f(M- M ,...,)2 
ap+hM + c+ 1k �· t'I' + fM� 
ap+ hM,,.;,1 + c +  il1·+t·t· +/M,�,in 

for M f;: M..,., 
for Mm,. � M � Mmin (7) 

for M � Mniin 

an<l mc;ins that the maxima of a,,..,. l'n••• and c/111,,. arc :tllai11ed for M � Mm ... 
The values of the cocllicients in equation (7) arc shown in Table 3 where only the two 

first digits may be taken as signilic;rnt. The confidence level coellicient "a" tends to 
inl·rcase slightly fr11m :tl'l·ekrati1111 to vdocity and di!>placcmcnt indicating somewhat 
�realer scatter of peak llisplaceme111.;. poorer lit of lli),placcmcnl!> l<' lhe IOJ.!1 11 A,,(R) 

c.:urn-. a !>lifht tlH'rl''ti111a1c of 111a,im11111 di),plal·c111cnt pl·ab f11r large epicentral di�tanc.:es 
caused by digitizati1111 ('lrlll'l').'ing noise (computed di,pl:tccment rc:ik-. which arc equal to 
tlr less lhan !>eH·ral l'l'lllimetcr:- in nw-;t <:a�c!> arc cuntaminateu hy noi:-.c. Trifunac anJ 
Lee, 1974). or, lllll!>t pwho.thly, some combin:1tion of ;ill thc!>C effects. The v:1lucs of site 
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cxnidcnt .. ,,.. :1pprm. i111atdy tlouhlc from accder:11i,m to \'Clt1c.:ity aml lh1m vchl\.·icy lo 
displacement. rcllel"ling proJ.!ressivdy greater importance of site conditions on peak 
ampliludcl. of longer period wavcl>. The same cffccl is also illustrated in Figures I .  2. and 3 
where the conlinunu� 1.:o�fidence kvcls for M = 4.5, 5.5, and 6.5 for p = 0.9 :rnJ for 
s .. 0, I and 2 which are ealcul:11ed from the cocllicicnls in Tahle 3 have hccn presented. 
These result� thus imlic:1le th.it for a gi\'en i:unlilh:nce level the peak acceleration is 
innuenced only to a small degree hy the �ite cundicions :1ml tllilt it is aht1ut 30 per cent 
larl!cr for <illuvium site conditions (.1· = 0) than for rock silcs (.f = 2). The corresponJing 
difference for peak tfopbccments. however, is equal tu 250 per cent. 

Jn our previous work dealing with the correlations of rcak :\ccclcr:1tions with Modified 
Mercalli Intensity {Trifunac and Brndy, 1975:1) or with the corrcl:itions of peak accclcru-

TABLE 4 

CHECK1110a OF TllE Sue-et.� 1io1 Pu.- Bun:imNa 
· - ·-··-

- ·- -
-

-
-

-

-

---
· fe>uncl Pnk• F..uncl rub 

Lc•1> lh"'1 the Limit Grc111cr cli:m the li111it 
Confidence 

Lc.-cl N.c•. .. '.ructiun No, , .. ,--.;ti4tn 

r ,.. o.9 ISM• 0.930 1 1 7  0.070 
p =  0.8 1485 0.118 1 198 0.119 
r -=  0.1 1345 0.800 3311 0.:?00 
p = O.fi 117:? O.<•% m 0.314 
,, o.s •nc. O.S711 707 OA::!::! 
fl =  0.4 743 0.440 940 o.sc.o 
r = o.3 sos 0.300 11711 0.700 
p = O.:? 3:?7 0.194 llSC• O.KO<• 
p "" 0.1 :?l.S 0.127 1468 0.873 

Total no. of peaks = 1<183• 

- -----
• Ac:cdcration, velocity and Jisnlaccrm:nl rcaks were lumpcJ 

Cogclhcr. One vcrlical anJ lwo h111 i11111tal �l.s were alstl lu1111"-.J 
toscthcr. 

lions with earthquake m;1gnitu<lc :1ml epicc:nlral dislunct" for moderate and small m:1!mi­
tudcs (Trifunac anJ Brady. 1975b). we found thal the Jiffcrcnt site conditions had no 
si1mificanl effect on tlu: rc:cordl•d pcal..s hut that there exi!>tS :i tcnJc:ney for :1 slight, yet 
consistent. ini:rcaM: of peak amplitudes for harder sites (s = :?). These investigations deal 
with the :implituue� or the expected pe•1ls. while the: pre�enl paper investi[?atcs the appro:\i­
mate bound-; of peak ;1mplitude�. In view of the fact that \W Jo expect to find the l<irgc:sl 
5tandard J�'\·iation:> for the peak amplitude:!> recorded tlll alluvium sites :ind because we 
�mploy h1!.!t o A11(R) whid1 <ltlc� nol <lepcnJ un �ite c:tinJitions. it is not surprising that 
in this apprm.imatc an:ilysis we lind the twerall htiunds for pcak :1c:ccler:itions to he 
sliphtly hi!!hcr on allu\iulll th:m on hard-1od, �ites. Simril·. lwo-<limcnsional theoretical 
Slut.lies. which arc ba�J on linear mo<lcb. for ex:1mrlc. show thal the :1ver.1gc peak acccl­
cr.itions on ••lluvium do rwt l·h;rn!!C mud1 hut that lhe ,·ariations from the mean grow 
r;ipiJly \\ith a Jc1.:rea�e or \\avclc:n!!th a11J an i11l·n::1,c in velocity contrnsl acrns.; a 
matcrioil di,rnntinuity ('-'·I!·· Trifunac:. 197 1 :  Wt•ng and Trifunai:. llJ74). Newrthc:kss, 
when more rci:nrd� bc:\.'ome avail:1hk :11 �111:111 di!>tanccs fwm faulls, we will most prob· 
ably linJ that i11 the ncar-liclJ the hi!!h-fn·quc:ni:y hirgc peak amrli1udcs will tend 10 he 
&muller on :1lluvium (.� = 0) th:111 (Ill h:ml-rocl. �itcs (.\ = 1) �cause the JlC:tk ampli1udes 
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that c:in he transmi1tcd through the alluvium and soil deposits will he limited by the 
nonlinear rc�p1rn� ,,f thesc materiah. 

The vuluc of coctfo:icnl .. ,.·· in Talilc J is d1,se lo O.J amt sh11ws that "n•••.r• ""'·"·r ;inc, 
J,,,�•.r fur lmri1unt<il pcal.s :ire :1h1111t twice as large ill> the 1:urn.·�ponding levels for vertical 
peaks. This is in fair agrceml·nt with the trends im.lic:1ted hy the average peak amplitudes 
(Trifun:u.: und Urndy, 1975b) in similar correlations with earthquake magnitudc and epi­
ttntral diswncc and in related correlations with the M1ldilied Merc:dli Intensity Scale 
(Trifunnc:inJ 8r:1dy. 1975:1). 

The ;ibove description of o,1(M. p. s. r). r0(M. p. s. r) and d11(M. p . . v. r) involves 
several ovcr�implifyin� ai.i.11mp1i1111s :111d slwulJ therd'11rc he e\aluated critically. To Ju 
this we culculateJ u"'"'·"' 1·"'�'·"· �ind ''••••·" for the parameters lhal c1,rrespond to those 

TAULC:: 5 

Hottl.l'ONTAI. r. /\I> n1s1•1 ""' Ml N 1 ll ·loi:, .. 1,1 .... 1 R ,._ O)) '"·�· IS IN n N llMI II Ks)• 

Silt C'la1.if1<.•.iion p .  o.s ,. .. 0.6 ,. .  0,, 

M =  1.S 

0 2.0<• 2.19 2.32 

I I .llil 1.911 ?.II  

2 l.6S 1.711 1.91 
M s:  6.S 

0 I.Ill• 1.99 2.1� 
I 1.65 1.78 1.91 

l 1.45 I.SH 1.71 

M =  S.S 

0 1.20 l .J� 1.4(1 

I 1.00 1.13 1.26 

2 0.79 0.92 I.OS 

M = 4.S 

0 0.22 0.35 0.48 

I 0.014 0.14 0.27 
1 -0.19 -0.062 0.067 

• Only lhc firsl lwo ilicits may be assumctl to be significant. 

fl . 0.1 ,. O.'I 
--·----- ·-· --- ·  

2.4S 2.S8 

2.24 2.37 

2.04 l.17 

�.44 2.37 

2.04 2.17 

1.113 1.96 

1.s•1 1.72 

1.38 1.51 

1.llC 1.31 

0.61 0.73 

0.40 O.S3 

0.20 0.32 

- - -

for all comp,lnents o f  recorded peak acceleration. velocity. and displ:1cemenl nnd for 
nine confidcnre levels rqual 111 ti. I ,  0.:! • . . .. O.X. and O.IJ. i:1•r every �:unlidencc level this 
:amounts to c1.lmparing I MO d:ita points with lhe calculated hound.; am .... ,.. r ...... r• and 

Jru,.r and 1ahula1ion ,,f the pcrcenta!!t: of recorded �ks th:H are ;1ctually below or 
above the computed hounds. It one po<ils all rcal.o; together. lhen this compari.;on is as 
inJic;iteJ in T:thlc 4. Thi� t:ihk �hows tlmt in all hut one case for I' = O.:! the numher of 
rc:11:s helm\' the c11rrespo11ding h1lU1HI IS equal Ill or greater than th;ll rc4uircd by the 

rcrccntagc equal to ,,. Consequently. ii may he conduJeJ from this ICl>I that the above 
simplifying :lssumptions arc :1l'1.:cptahle for dcri\'aliol) of ;ippn�ximatc hounds of the 
currently a\':tilahk p\.•ak.; or slfllll!! gr1111nd moli1111. 

Tables 5. 6, and 7 and Figure 4 enable one 10 c:ilculate quickly the logarithms for the 
npproximatc tmunJs on peal acceleration, \'clucity, and Ji�placcment by subtr;1cling the 
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TADLE <1 
HORIZOSTAL Pf.AK Vt:LOCITIES-log,.,(1· .... (R = 0)] (1· •••• IS IN C"E"!,TIMETl:KS l'M� lil((·o:-1u)• 

Si1e Oanifo:;uion r 0.1 ,. 0.6 ,. 0.7 ,. 0.M ,. 0.9 

M = 1.S 

0 2.42 2.SJ 2.M 2.7S :?.RS 
1 2.9S 2.3'1 2.47 2.l•I 2.72 

2 2.IS 2.2<· 2.37 2.41( 2.SR 

M = 6.S 

0 2.18 2.29 2.40 2.SO 2.61 
I 2.04 2.IS '.!.2(1 2.37 '.!.41l 
2 1.91 2.02 2.13 2.24 2.34 

M =  S.S 

0 I.SJ l.<>J 1.75 1.1<(1 I .'>7 
I 1.40 I.SO 1.61 1.72 1.113 
2 1.26 1.37 1.411 1.56 1.70 

M ""  4.S 

o. 0.560 0."68 0.777 O.R85 0.994 
I 0.42S O.SJ4 O.MJ 0.751 0.11(1() 
2 0.291 0.400 O.S09 0.6111 o.n6 

• Only the first two digits may be assum1.-d 10 be signilh:anl. 

TAULE 7 

HORIZONTAL PEAK ArCEUICATIOl'S--log,o(u.,..,(I( = 0)) (11,..., IS IN C"ENTIMEnRS rF.R SECOND 
PER lil.l'ONI>)• 

Slit Cbssifi<:alion ,, _ 0,, ,, � 0,6 ,. - 0.7 ,. - 0.8 ,. - 0.9 

M =  1.S 

0 3.29 .UI< 3.47 J.SC1 J."5 
I J.:?J :\.:12 3.41 J.� J.Sll 
2 3.17 .l.2(1 J.JS 3.44 J.S.l 

M -=  6.S 

0 3.10 3.19 3.211 J.J7 3.46 
I J.04 3.13 3.22 3.31 J.40 
2 2.911 3.07 .U<• :i.2s J.34 

M = S.S 

0 2.54 2.63 2.72 '.!.Ill 2.90 
I 2.49 2.S7 2.(-.(1 2.7S 2.114 
2 2.4'.! 2 • .SI 2.(1() 2.(•9 2.711 

M A  4.5 

0 l.M 1.72 1.1<1 1.•>0 I._,., 
I 1.57 l.M 1.75 1.114 1.93 
2 I.SI u.o I .<•'I 1.711 1.87 

• Only the fir�t 11\o .11i:ih m:1y l'C a"un1e1I "' l'C ,ii:11ilka11t. 
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value for/(!<) a t  a selected di�tance from an :irrnipriate .entry in Tables S, 6: or 7. 
FClrmally. Tahlcs 5. 6. und 7 represent the c\linrntc' ofhou1Hb on maximum rcak acceler­
ation, velocity. and displa<.'cmcnt :it U = 0. Hm'c'er. as \\C already pointed out. since 
lhe adequacy of lng.10 A 0(/<) for R lc�s than 10  co 20 l.m cannot he tested cntic;illy hccause 
1here is \'irtually no �11 1111!!·11111t11111 Jat:i 1'111' thl·'c 'hot I di,t:111cc'. the entn�·� in Tahlc� 5. 
6, and 7 can, so for, only be interpreted to repre�enl the 'caling foctors fur USf with/(R) 
<lnd arc valid for :approximate scaling of pc:1ks only for R hctY.ccn about 20 and 200 km. 

COMl'AIUSON Of 1111: Et.11•11t1C"i\l.l.Y 01:1 mtMINt:n Pt AK. A�11·1.11 1m1.s w1111  1 11osi: Dt:KIVEI> 

FROM Snu1tc-r MEC-llANISM S 1 111>1rs 

In the ubo,·e am1lysis we have prcscntcJ scaling relationships for peaks of acceleration. 
velocity, aml <lispl:icemenl for the assumed empirical lnw of allcnuation versus distance 
given by log, 0 A 0(R)(Richter. 1958). As shown in the prcvinus study (Trifunac :111d Brady, 
197:ib), this ;1LtCllUillion law represents an acceplahk aprroximaLion lo the observed 

amplitude variations with distance for epicentral distances rnnging from about 20 km to 
about 200 km. Although Richter 1 1 958) presents the curve log10 A11(R) for diswnccs 
ranl!ing from 0 km 10 well over !>00 km. :1t the prc�cnt time there is not enough recorded 
strong-motion data for distances le'" than 10 k m  c•r grcater than 200 km to test whether 
&his same al lcnuation law can be eMcnded outside the range for which we have already 
suggested its approximate validity. Our next aim b. thercfore, to examine whether the 
extrapolation is permissible and under what conditions. if :iny. the above-developed 
scaling laws may be used for the interim prediction of peaks at distances which are less 
than 20 k m  before more accurate ;ittcnuarion laws become available. Testing of such 
an extension is clearly more important for distance less than 20 km than it is at distances 
greater than 200 k m  beca use there ii. a lack of recorded data :H small distances where the 
peak accelcr:11ions will be lar!!est. 

In the following thm� scctilrns we make an ;1ttempt 10 c�:unine the rlausinility of extra­
polating !ht· ;1huvc-tkvdoped scaling law:. h:1d to 1.ero cpil..'cntral di�1:111ce. We do this by 
comparing the peaks predicted hy our prC'scnt an;ilpi' "ith ol h�·r independent calcula­
tions derived from se\'eral source mechanism studies \\ hich were curried out in the same 
�cC1gr:1phic area in which the strong·tnlllil•n accekrngr:1111s have been rccordcc.J. 

Jn all calculations in this paper \\ e  use cpicentral rather than hypoccntral or cl1hCSl 
distance to the fault. While this is a necessary simplilication. since the fault depths and 
orientations arc accurately kn�iwn for only a few carthqu:i �c!> �1udicJ in this paper. the 
flatlcning. nature oflog111 A11(R) for R small and the fact that nrn.;1 e:trllHJll:tl.cs in Cili· 
fornia ha\'e hypticcntral depth les� than I S  km seem to ju,1 ify 1hi� appro.xim;llion. In any 
c:ise, peak 3mplitudcs ol'thc near-licld srronf! grounJ m1it1on :-ecm 10 result from localized 
anJ energetic motions Slimcwhcm.· l>ll the r:1uh. Since thcrc is nll reason to believe that the 
fault section contrihu1ing most lo these peal. ;1mrli1uJe� b located at the focu� or at the 
point which is closest t(l the recording s1ati11n. even if \\e knew the h� p1K·en1ral or the 
distance perpendicular tn the fault. it woulll )>till be dillkuh tti ju:-1ify the choice of either 
of these two distunccs ;1.; hcinp signilic:tntl� heller for the prc:-l·nt :ipplil·ation than the 
tpiccntral Jistancc. Thi� i)>. of cour�c. corrc�·t 11nl� 1f the 'nmn: dimcn,ion j, not mud1 
l;tr!!l'r lh:tn the cpicl·nrral 1l"1ance. I or la r��· �hall,1\\ l'arth4u.1�c� '' hid1 may be char­
acterized hy lung faults the Ji�t:tn�·e rcrpt•11Jin1l:tr hi lhl· foull would :-eem lo he nhhl 
:.rprnpriatc if the faulL·IO·)>lalinn tfi)>tancc i, 11111d1 ,m;tlkr than 1hc epiccntr;tl di�tance. 
Ho\\e\ l·r. �incc 1w canhqual.l' �111tlied in 1hi, p:ipcr 111w4111q1l·all� falli. in 1hi:; catcgor�'. 
"c ch11se 111 work '' i1h I he cpil-l'lll ral tf 1,t:i lll't' 11111� . 

(u) /'"11/.. .1 1!f' .11r1111g-111111i1111 tli.�plt1n•111t•11f. 
·1 :1hlc 5 �ummarize, the c�tim:11cs of maxi· 
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n'IUm peak displacements for several different magnitudes. M. confidence levels. p. and 
site classilic•1tions. s = 0, I ,  and 2. The amplitudes in this table have been derived by 
cxtrupof;1ting from the di�tancc range to which equation (4) applies to the cpiccntral 
distance R = 0. 

for sh;1llow or :.urfacc fault:. the ma:<imu111 llyn;11nk displacement ;implitude of strung 
ground motion. c/111,.. would be expcctc\I to approad1 one-half of the maximum static 
disloc-Jtion amplitude. 11",.,. as R -+ 0 if we assume th;1t no significant overshoot of 
dislocation ta I.cs plan'. For a number of :.impk fault gc111m·trics (sec references in Table 
I of Trifunac. 197J) the m;1ximum st:1tic Jisloca1i1rn amplitude. ""'�" and the overall 
average statil: c.fol01:ation amplitude. 1i. arc approximately relatcc..l by 

(8) 

Consequently, we have 

- 3 u ::::: 2 ti,., ••. (9) 

Tile plausibility of this i.t:1tement may be based on the fact that the frequencies associated 
with {!round displ;u:cmcnt are low :rnd tlrnt the main contribution to the displ;1ccment 
amplituc..lci. for :.m;1ll R come:. fn1m the near-field term:. in the Dd lt'op\ Rcpre:.cntalion 
Theorem (Haskell. 1969) in which the relative m0tion on the fault dominates the character­
istics of displ.iccments in the vicinity of the faull. On the other hanc..l. the wc:1kncss of this 
statement is rel:tted to the fact that the "static" fault displacement. ti, is hcin� correlated 
with the "observed Jynamic'· peak Jisplaccment from which all the periods longer than 
about 15 sec ha\'c hccn filtered out (Trifunac and Lee. 1974), Consequently. in the ncur­
field and for large earthquakes the "observed dynamic .. peak disph1ccmcnt. elm..- may he 
smaller than 1hc actual peak Ji�pl:u.:emenl hccau:.e tif the limi1;1tio11s impllSec.l by the 
currently available methods for double integration of recorded accclcrog.rams (Trifunac 
and Lee. 1 974). 

Soun.-c mcch:ini:.m studies ha.,ec..l tlll spectra of rect,rJeJ I' anJ S waves (e.g .• llrune. 
1970: H:tnks and Wyss, I 972: Trifunac. 197'.!a. 1 97'.!h) usually char:ictcri7'.' an eartht1uakc 
source in term� c.1f two imkpcnJ1.•nt static.: r:ir:1111etcrs wl111:h arc often sclectcc.I to be: 
(I) Seismic moment. M 0• and (2) source dimension. r. The seismic moment is defined by 

M11 = 111i.·I, (10) 

where 11 is the ri!,!iJity ctinstant in the source rc!!ioo. ti is the awr:1gl.' c..li:.locati(lll amplitudl'. 
and A is the area offauh. Assumio� that the fault area can he :1ppro:-..imat1.·d hy 11 disk of 
rac..lius r. i.e. A = nr�. fnim a known Mu and r. one c:in calc.:ulatc an cstim:1Lc of the 
avcrn{!e disloc..·a1io11 1i :is foll11ws 

( 1 1 ) 

This result c:1n he cmployC'tl for Ctltnpariso:l or the C�f".'Cl\.'d �talk c.li.;plac..·1.•1111.·nts. ti, in the.· 
5ourw region with thl.' c:.1imat1.·s of ti. u:.ing l.'\jU:tli11n (tJ). compilcJ l'rorn dynamic di�­
pl:11.:cmcnt maxima whid1 arc cakulall.'tl from :.ll'llllJ!·llHHi11n dat;1 al 4.fi.,1a111.·c and by 
�xlr:1pol:i1in!? had> 10 U = 0 ''" the hal>i.; or equation 14 I :in Ta hie:. I ;1nJ 3. 

Figure 5 prc�ent:. �uch a c111nrari"'n for an ;l\cra!!C c.li:.hlCatioo amplituc.lc. ii. plo11nl 
vcrsu� lt'l\:al ma!!nitu.k . .  \/, . The \l:tla rl·prc:.l'nlmg 1i h:l\c Ix-en c.:alculatcd rwm T;1hle I of 
Thatcher and l lanl.' ( 1973) anJ hy 11:.ing equati1111 ( 1 1  ). Additi11n;1l Jata c..lerivec.I from the 
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source medianism sludil·s based 1111 s1n111g-n11llion acl·ekrngram-; have hci:n 1.kri\'ed fro1i1 
Tables I and 3 of Trifunac ( I  97:!11 ) and Tabk•s I anJ 2 or Trifunac ( f l>71h). I t  can hi: seen 
from this figure thal. allhnu)!h 1hc da1a sc111cr i)o l'nthhlnahk. 1hne ;, a !!l"llctal lreml for 
Jisluc:1tion :11npli1 uJcs 111 innca:.i: for larger earlhqu:i l...i: tna!!ni1udi::.. 

Continuous eurws in Fil!ll f'l' 5 rl·prcsl·nt I hl· ;11npti1ud.:.)o 11f ti cnmputc<l from equation 
(9) for cl,.m.,, with the confidence levels 11 = 0.5 and 0.9 an<l fM the tw1' si1e classificati1ms 
s z= 0 amt .1· = 2. Uy comparin� the 11\w:tll trc11d cir fl ,1:11a with these cl1ntinuous line.-., we 
find th:1t they arc in goo<l a).!recmcnt mnsi<lcring. the number of uncertainties in the 
.analysis :ind the simple apprmimations employed. 

For 1he compulation of,-, fwm 1hc data of Thatcher und lfanks ( 1973). we used 11 = 
3 x 101 1  dyne/cm 2 in equation ( 1 1 )  ;iml m;idc no ;allcmpt "' u:.e lower v;alues of '' for 
shallow or surface sources. More detailed analyses and classifications of Thatcher and 
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fl(i, $, C,lOljlUrison Of :\\'Cr:tgc dislocati110 ;1mrlitudl'S. ii. derived from three SllllrCC mcchani�m Studi1..'S 
(points) wi1h amrli1uJ1..-:. computc1t fn•m slatistkal analy)is of stronJ:?-OIOtion data (lines). 

Hanks· ( 1 973) data. as well as our resultc; hased on strong-motit'n data (Trifunac. 197::!a. 
19720). mil!ht red uce the overall seaucr or ptiinb in Figure 5. Nevertheless. the agree-

. 

mcnt between the appro•dm:tte infl:rcnces hascd on equ:tticms (9) :and ( 1 1 )  an<l t he analy!'liS 
of pi:ak ;1mplitudcs :II R = 0 appi:ars to he good. We interpret thi)o agreement to mean 
that the empirical scalin� and a1 1,·n11atit111 law)! for p1..•al... d1splan·mencs in<:orporated into 
(\fll:ttion (4) '--;1n he extended io appl) forcpiccntr;1I dista1wcs hct\\i:cn 0 and 20 km. 

(h) f,·nh '!/'.ftrr>11g-111111i1111 """wity. To test the amplitude)! of peak 'clocitics computed 
from e4uati11n 14) for epicentral di:.ta1Ke R = 0. on.: lll:t} dHllhC lo work with another 

&1uantity which c:1n he directly rclalc<l to reak velocity, i.e .• cffectiYe stress n ( Brune, 
1970). This :1ppr11ach seems to n:prcsent the only :1ltcrnati,·e at thi' time becau!'e mos1 
obser\'utional snun:c mechanism studie' cahulatl' 11nly the dkcli\e stri:s� or :.tre)t)t dwp 
US one of the ha)oiC p:tl'alll<:ll'r)t which \.'llllld he rdated IO the parlide vellll'it�· at 'Cllln:e 
(c.j! .• Rrttnc. 1970: l lanks and \\'�)I,, l 1J7:!: Th;ildll'r :111<l l lanb. 1'17.l: Trifunal'. 197:!u, 
1971h). 

Using ;t 11ni:-d i111l·nsi1111:1l an:tltig 111' faulting in an infinite homt1gcncou.; space. Brune 
(1970) slH1\\Cll that the peak 11ar1iek \dt>l·i1y in lhl· ncar-tidd. ,.. lhc clll-tli\C strc:-.s, <J 
(clkclivc sires:. i:. 1hc Jiffcr.:nce t-i:mi:cn initial static strc!\S and frict iPn:tl :o.hl·ar :.ire�)! nil 
the f;iult <luring rnpture. J\ <lilkrcnt kind of "strl'ss drop"' i::. rcpn:llentcd by the difference 
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bc&ween 1he initial and final s1:11ic stressc�. For !-implic.:ity in t his para. lhese lwo difTer­

tnl 4uanlilil·, w1ll 111'tcn he rclcn-cJ tu simply "� ":-.trc�� ,1nip"). the :.hear-wave vcl,1ci1y, 

p. nnd lhe material rigiJity in lhe �oun:e region. 11. arc all approltima1cly rcla1ed by 
r(R = 0) � a/l/11. (12) 

If one estimate:-. ft anti 11 anti ai-�umes 1hat r � r.,. •. where we arc not including a correc­
tion for the reflection off 1he hall'-�pacc since, ;it R = 0. 1·.,. •• i� &he pcuk velocity recorded 

al the shallow or �urfocc foult. 1hcn 
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t'K;. (1. Compari,nn d lhc c,1imalc> or '"C'S .lrtlfl Ctllllfl\lh:J in thtl'C �Ollfl'C mn·hanbm slmlics (p1lin1s1 
v.·i1h the l-,.11111:111:, ha�d 1111 'lall\11.:al ;111al)''i' 111' ,1r,m�·m1Hit111 llalll (lino:�). 

For fl - 3 km,'sec ;ind 11 = 101 1 dyne!'l'cm2 to 3 x 101 1 J) ncsfcm2• equation (12) gives· I 
to 3 emf sec rcr one bar or �tre:-.s drop. Thi� range of peak :1111plitmles appears to be in 
�ooJ n1m:cmcnt wi1h the WMk of Oic1rich ( 197:l) ( Figure 5 in his paper) wlw p;ir:1-

metri1cJ peak \eh)\.'il� :ind ,1i)l1;111n� hy u�in!! �tre�� Jrop anJ minimum rupture Jimcn­
siCln in hi' finite ekmcnl 11111ddin).! ,,f rwar-lidd )!r1111ml m111 i11n . 

With ,·alul·� of 11 = 3 x 101 1  ti) nc� 1:111: and /i = 3 l.. m 'l'C. l'quations Hl and ( 1 3 )  c:m 

be CtllllhincJ lo plol lhc com::-.ponJing c:-.timah:� of C\lllfilh:ncc fl-vcl' fur the stress drop 
vcrsu:-. ltw;1l earthquake magnitudl' M '" Sud1 rh11:. arc pn::-.cn1cJ in Fillure 6 for site 
dassific;1tio11' ·' = 0 a nd ·' = 1 ;inJ for l\\11 conlidcncc lc\'l'I' fl = 05 :ind f' = 0.9. l lere 
;a�ain, we arc 11\\I u:-.111;: thl' hmcr \;1luc' ,,f 11 for :-.h:rll'"' 'lllll'l'l'S, hl'l'aU:o.c for 1110�1 Jat:1 
rointo;.in Figure (1 " h ich ;m: tkriH�d from lhc )ltudic' l>fThatcl1l'r and I lanks ( 11.)7:\) ;11u.I 
Trifun:tl' ( llJ72a. hJ the :-.11urcl' gc11logy i:-. 11111 1..nm' n in derail and IK'l'ausc these invcsli­

(?:llM� u,cJ 11 = J '  10 1� d�lll':-. 'cm � for the majorit) 1•f their cakulations. Since 11 enters 
us·u sculing i:on�tant in l'1ft1ali1'n' ( 1 1 )  and t I .') in 1hc �amc m:tr111L'r for hoth till' source 
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mcxhanism studies a� \\di a s  for the 'eating law:. studied i n  this paper. so long as we us� 
the same numerici1I \'aluc� in hoth cakulali�m�. the rclati\'c l.:llmparisons of lhc two \\ill 
not he :11Tcctcd. 

In addition Ill the estimates of stre.;s drop from cqu:1tion.; (4) and ( I  J). Figure 6 pre· 
scnts the data 011 �trc�s tlrt'I' \er'u� magnitude. M1,. l.leri"cd from the studies hy Thatcher 
and Hanks ( 1 97J). Trifun:u: ( l 972a). and Trifunac 1 1 972h). All 11f these data have been 
computel.I by ui.ing the approximate !-pcctrnl theory propti�cd hy Brune ( 1970) and rep­
resent the stress drop t1r 1hc dfedivc stress that can be C1lmpu1ed from the high-frequency 
amplitudes of P- and S-wave displal·ement spectra. For this reason such estimates 
represent, al hest. only an overall :m.:r:ige of what may .he a rapidly varying stress over the 

fault plane :ind con�cquently may he suhjcct to large ·nuctuation!>. For example. for 
aftershocks of a large earthquake. one might expect 10 find small source dimension!> and 
hi�h stress drops. This could he cxt•mplified by the selected aflcr,hock data we invc<>ti­
gatell for the lmpcrial Vallcy. C1lir1,mia. earlh411ake or llJ..JO (Trifunac. l<J72h) and the 
San Fernando. C:1lifornia, car1h4ua�c or 1971 (Trifunac, 197'2.a: Trifunac, 1974 ). 

As indicated by the trend of data in Figure 6. for largcr earthquakes (larger M 1.). a 
larger over:11l average stress cCluld he released. I lowcver, the spread of the estimated 
stress-drop dala for a given magnitude. M1 •• appears 10 be :1houl three orders of magni­
tude. 

From the point of view of prcdi..:tion of amplitudes of strong earthquake ground 
motion in earthquake engineering applications. it may not always he feasihlc lo devise a 
simple method for estimating the p11ssihlc s1rcss drop for a given earthquake source. 
Consequently, at the present time. in virtually all estimations of the amplitudes of strong 
iround motion, the stress drop is overlooked and only one-p:ir;1meter-scaling in terms of 
earthquake magnitude is hcing employed. Such simplilication can he justified from the 
rracticul point or view, since the data and st:itistical analyse� of earthquake magnitude 
arc more compkte and rdiahlc than the inlcqirctations of the infer�ed :1mplitudes of 
stress drop. For simplicity in prcscntal iCln and in complying with the practical constraints 
in :1pplications. in this paper we also use only the rough appro'.'limalc theory which is 
based on onc-parametcr-scaling in terms llf earthquake magnitude. 

In the light of the above-mentioned simple assumptions and approximations. we feel 
that lhc stress esiimatcs b:1scd on equations (4) and ( 13) and those derived from three 
independent sN1rcc mcdwnism studil·� ( Figures 6) arc not in contradidion. However, 
due lo the large scallcr of stress drop data. it should be (lointcd out that the am(llitudc� of 
the pc;1ks predicted hy equat11)n (4) could be uncertain by as much as a factor 0f about 2 
to 3. even if one were to :1ss11mc thut fhc C'>timall·s of slrc�s Jrnp in Fi!!urc 6 :111l.I their 
�jlter reflect thc variahilit� or stress drop rather than the uncertainties in the computa­
tions which arc ha�d ('In the apprt,ximatc Brune":. ( l'.>70) theory. 

(c) f't•C1k.v tf stn111�-111111i1111 tJccdcrati1111. The lnr!!cst apparent peak 0f strong-motion 
acceleration that might he recorded at the :;ource of carthquaf.;c energy release ( R = 0) 
sccm!ii to depend most pmminenlly on the cO\:l·ti\'c sire�' and the rectlrl.ling instrument 
employed to record it. The effective stress is helicved to he proportional to the high­
frequency amplitude Clf th\.· Fourier tran'\form of grnund <1cccleratiuno; at the fault (Brune. 
1970). while the r\•c1,nlin,!! in,trunwnt. which j, 1M1ally a ,inglc-dq!l'l'C·11f.frceJ0111 �1�cil­
lalor with Jam ping d1i:.c 111 50 l'll:r cent nr cri1ical. rcprc�cnts a low-pa�� filter \\ hid1 atll"ll­
uatcs frequencies higher than its natural frequency. '''•· in a manner proport ional lo 
(w ·w,.)�. Man) Nher parameters. 1111 tln11h1. inll11cnn· 1 he laq.!est a 111 pl itudc of accclerati111b 
ut the fault hut ''ill he neglected in thi.; apprO\imatc analy:;is in \d11dl \\C only c1111�ider 
the simplest av;iilahlc 11111dd (Brune. 1'>70) whid1 1:;111 rc;1dily be C\lrrelutcd with the 
apparent chara\.·terist ics of the 11e:1r-fidd :11111 ra r-fkld nh'l'l'\':t ti1 '"'· 
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The amplitude of the Fourier transform F,.,.(t.:)), of particle accclcr;1tions at the fault 
surface can be shown to he ;1prruximatdy given hy 

ufl w 
F,"(w) = -i i I .. -.., I' (w +m, ) 

(14) 
(Brune, 1970). where F.v,-(01) is the Fourier t�an�form of the ahs(1lutc S-wavc type acceler­
ations, u i> the effective stress. fl is the she;ar-wave velocity. and 11 is the medium rigidity. 
For intermediate anJ low frc4uencics (111 � w, = I /t anJ T = 11(rlfl), where 11 is a numeri­
cal parameter whose values r;1nJ;e from -} to 2 and r is the source dimension (Trifunac, 
1973)). F...,(w) is proportional to (o{l/Jt)cu. 

h should be noted hNc that the constant high-frequency acceleration spectrum, 
F,.,(w) = ufl/11 when ''' � w, = I /r, results from a simple ramp in displacement, 
tl(t) = (a{J/11)1, at the fault surface (Brune, 1970) and is caused hy a He;aviside-type step 
in velocity at t = 0. This is clearly an oversimplification, since the nonlinear behavior of 
the fault gauge material must limit the nccekrations (0 some finite values and this smooths 
out the di�continuity of the higher derivative<; of c/( t) at t = 0. This smoothing operation 
acts as a low-puss filler on F.�·f(,,,) with the cut-olT frequency s;1y, ctJr. As :in approxima­
tion it might be assumed that this tiller is of the form w,.2 /((I)/ + w2). 

Unfortunately, there i!i no cxp1.:rirncn1al cvitlcnce that collll'S from rc1:ordcJ slrong­
motion accelerogrnms at this time lh:ll could indicate what the rc;alistic values of wr arc 
for c.liffcrcnt types or geological materials at the fault. The closest strong-motion records 
available, so far, ha\'e hccn ohtainc<l at cpkcntral distanc:cs whit:h arc of the order of 
JO km (Figure I ,  2 and 3) and in many cases 1he stations were not locutcd on sound 
igneous rock. Consequently. the low values of Q for the high-frequency waves (sa.y,/ > 
20 Hz), geometric sc;.1ttering, and possibly nonlinear response l"'f shallow (less than 200 ft) 
soils, as well as the current di£ilization methods (Trifun;1c et al .. 1973), may all interfere 
with the high-frequency spcctr;1l amplituJcs in a way that seems to eliminate any possi­
bility of finding out what cor might be. On the other hand, several. theoretical studies 
(e.g., Burridge and Willis, 1969; Kostrov, 1964; Richards, 197J) have Jcmonstratcd that 
when the nirture front arrivl'' at a point on the fault the Ji�pl:tccmcnt may grow like 
part of a hyrcrbola. Such shearing deformations indicate then that the vclocicies and 
accelerations can be large in the vicinity of the rupture front; this suggests that w,. may be 
quite lar!!C for faulls that cul t hrout:h Mlund i!!ne1111s rnd .. 

When recnrJcJ by a typical strong-motion acceh:rograph. the srcctrum, FNF(w). is 
modifieJ by the acceleration transli:r function of the in�trumcnt whose amplitude, /l(w}, 
is �iven by 

ll(w) = [(1 -:.:r +(2<:�rrt (15) 

where C is the fraction of critical damping. For ( � 0,50, H(w) can he arrroximatcd hy 

where w0 ::::::: 210 ... 

'"o? J/*(1u) = 2 · · 2 w0 +w 
(16) 

To compute the c:.pc,·tcJ value of peak accdcration from the Fourier transform given 
by: 

(17) 
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we employ the ml.'lluid presented hy Cartwright ;1nJ l.on_guct-Higgms ( 1956) and the 
results of UJwadia and Trifunac ( 1974). According to this method. an estimate ci

.
f' thc 

exrcctcd peak nccckration would hi.' given hy 

(18} 

where 1110 is thl.' zeroth moment of the power spectrum, S.w{w), of the ncar-licl� accelera­
tion 

ni0 = J; SN,{w) dw 

and S11,.(w) can be approximated by 

SN,..(w) � 1/TjF,..,..(w)l1 

(19) 

(20) 
where Tis the duration of strong-motion shaking. In ( I S) c represents a measure of power 
srcctrum "width .. and is arproxim:atcly equal to 0.9 for ( � 0.5 and the spectrum //*(w) 
given hy (16) (U<lwatlia and Trifunac. 1974). N is the total number of peaks of strong­
motion ;acceleration in thl.' time inlen·al T;rnJ }' = 0.577:! is Eull.'r's constant. 

For typical strong shaking. with duration of 25 sec, N � 250 and the factor { · } in (18) 
is approximately equal to 2.3 (Udwadia and Trifunac, 1974). The square root of the 
1.croth moment, m0 I ,  then hl.'comcs 

= �(Wo�)i '!!.. R((J)· 
I 
Wo). 

T JI w0 w .. {21) 

In (21), R(w,/w0• w0/w,.). which is always less than I (Figure 7), shows how nonzero 
'"• and finite w,. reduce the amplitude of 11101. When w,/1110 and co0fw, arc small. R(w,/w0, 
cu0/w,.) is close to 1 .0, whi le for cr1./1u0 = 0.2 and w0/w .. = 4 it reduc.:cs to about 0.3. For 
earthquakes studied in this p;aper w,/w0 is always less than 0. I ;  if. on the b;asis of several 
theoretical solu1iuns mentioned ;above (e.g .. Burridge and Willis, 1969; Kostrov, 1964: 
Richards, 1973). we assume that m0/w,. should be much less than one. then R(w,/CJJ0, 
"'o/w,.) is csscr11 ially equal lo one and may be disre,garded in the subsequent calculations 
which would then apply to reactivation of faults in otherwise sound igneous rock for 
earthquake magnitudes greater than s;ay M = 4. 

The natural frequency of a typical ac.:cclerograph is about )0 Hz. Typical values of the 
shear-wave velocity. fl. and 1hc rigldily. 11. ;:re ).0 k m.'scc and 1.0 to 3.0 x 101 1 dyncs/cm z. 
respectively. For a stress drop (or effective stress) a = I bar ( 10«> dynes/cm 2) and 
R(w,/w0• w0.'w, ) = I .  one gels 11101 � 4 to 10 cm;scc.:1/bar: and for N = 250 and e = 

0.9, equation ( 18) then gives 

(22) 

Herc we have nssumed 1ha1 T = 25 sec and N = 250. For T = 10, 5 and 2 sec and for 
the corresp1,ntling values of N = 100, 50 and 20. the expected value of a111.,/bnr in (22) 
incrca�c:- hy fal·1t1r -. c.:1111:11 hi I .4. I .  I) anti 2.5. re:-pcctivcly. 

Similar calculation!\ have been carried out hy Boor� ( 1973) and Dietrich ( 1973). Boore. 
who norn1ali1c.:d peak :tl·l·clcrati1111� to cffc.:c.:tive :-Ire!>..-;, suggc�1ed that 1hc peak accelera­
tion c1wld v:iry in a linear manner from ahou1 25 cm 'c.:c.:z, har. for a high-frequency cul· 
off equal tu IO lfz. w ahuul 45 l.'m:sec1/bar for ;1 cul·()(f frequency equal to 20 Hz. J n  hi� 
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calculations. a IO\\-Jl:l's filter with a cut-off frequency of 10 Hz approximately corrc.;­
pond' to the tran,fcr fu1wt i11n of an ac1.·clcr11graph with natural frl'lllll'lll") of alwut I(>  1 11 
and 60 per cent uf critical ·<lamping. hgure X llf L)ietrich ·s p�1per. which presents par;1-
mctri7.ation of peal. acceleration ;111J Jistancc h� 'tress Jrop :mJ minimum fault Jimcn­
sion for the cut-off frcquc1wy of ahout 10  I lz. suggests :1 ranl:!e from ahout �O cm;s1.·c1 'har 
to about 60 cm. sec1 'har for peak ac1:dcrations at fault. In this paper \\C employ Rrnnc's 
theor) :111J the slatistil·s 111" slationar) rando111 ru11l·tion:-; lh•nrc in his paper uses non­
random approach and Rrunc"s theory. while l >il·trich cmphlys lktl.'rminist il· finitl.' dl'llH.'nt 
models which can ha\'C irregular frict ional prnpcr111.:s along the foult. I 11 spite of the 
different mcthmb and assumptions used. these three i11Jcpc11dent estimates of a0,.,/har 
appear lo be quite consistent. 
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In view of the fact that the effective stress may vary from one point on the foult to 
another. it i� not obvious whether a local maximum. loc;il average. or :in overall average 
Of cffcctiV(' �trcs:- 0\'Cr lhe entire f:tult plane sl11111IJ he Ulilitl•d lll l"tHll[lllll' the CXpCCICd 
:implitut.k� of peak acceleration in c4uation (:!:!). The 1tx·:1l stress maximum <locs 11\lt 
seem ;1ppmpriak. ,jnl'1.: it 111:1� lw a':-••l'iatnl with a \\:l\'ckngth hin short tu he of intl.'re:-t 
in the frc4ucncy hanJ of earthquake engineering (0.05 to JO Hz). The o\·cr:1ll cfT('cti,-c 

strc:.s for a largl.' carthqua l..c niulJ abt' be eliminated. since ii ''ould he a�sociatl·d with 
the w:wclenglh� too long hl rnntrihutc signilicautl� to thl' pl'al. accclera1i1.ms which arc 
influenced mo�tly hy the amplitudes ,,f inlcrmcdiatc and high-frequency points <1f the 
SJX'Clrum. We �hall a""'"'-' hcrl'. thl'n.:forc, that lhc si111pk l'�timate:- of the effective �ln:�s 
which ha\'c bccn 'rnllcctcJ �'' far for intcrmc<liatc ;rnd small earthquake� ( Figure 6) could 
be con�idcrl·d a' '"rcprl':o.l'1llatiw" and in conju111:1i11n '' ith 1.·t111:11inn (:!2) may he used f11r 
inJepcnJcnt testing ,,f thl.' :1111plituJcs summaritl•<l in Tahlc 7. The pcrus:1l of the data in 
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Fii:urc (i shll\\ S th:tl rm MI ·� (1.5 1111ly a frw or lhl' csti111atc' 11f stn:ss Jrop i n  the Western 
UniteJ States cxcccd I 00 ha rs, I n  fact. t)Q per cent of all uata i n  Fiiwre 6 fall he low :1hout 
140 bars, Sll!!)!eStill)! that till' lll:t:\illllllll r•:al-, :ll'l'C.'k•ratiPllS ass1�·iah:d with the approxi­
mate 90 ix·r cent conlidenl'l• le\'cl mi!!hl rani:c from ah1111t 2 g ll1 ahout 5 g l'or the assume<l 
duration of .::!5 sec. C'on,idcrin!! the lllll'ert:1inlic� in the rPreJ!ninJ! as,11111ptim1s, which an: 
pwhahly nnt '"H'l' than a f;Kl•'I' 111' alwur � 111 .:I. and the Sl'alll'r or the computed Jat:1. 
the cstimales of thC' 111:1\ima tTahk 7) dl·rin-d on lhe h:tsl' 11f eq11:1li1111 (�) arc 11hvi1111sly 
not cont1.1di1.·1cd hy thi: cslimali:s hased on the simple snuri:e thenr� C'mployeJ here. 

lt is inrercstinc 10 mite hen: that the peal-. amplitudes cif the above 111aximu111 vck1cities 
anJ accdcration� agree aprroximatcly with similar est imatcs �krived hy Ida ( I  97J). whose 
c-..tlcul:1ti1111s :ire ba:-.eJ on a di•ainl·tly di fferent physical b:1sis. The Brune model is governed 
by lhe nmhicnt lCl'hmic st re�-.. whik• Ida's analysi� i� haseJ un the properties of medium 
which arc related to the material strength again!'I fr;icture. 

l.IMt l A I H >Ns 01 1 1 11s l\N,\l.Ys1s AND Pos.o;11111 1 1 1 1 s  1111t f"t1 1 t11tt: h11·ttov1:Ml:NtS 

Perhaps the 1111hl �erious lim it:11i,111, 11f this a naly�i" result from t hl' i nsullkient number 
anJ n\ltrnniformity or availahle data on peak amplitudes. This is so bcc1usc most accdcro­
Jrams come from the record in)! �ites 011 alluvium (63 per cent) and fn1111 a narrow magni­
tudc ran!!e l�l\\een Cl and 7 ( 7 1  per cenl). Furthermore. over 50 pc.·r cenl or;ill data we 
used come from one carthljuake. the San Fcrnandt1, CalirMnia, eartlu1uakc of 1 9 7 1 .  This 
may bias our present rc�uh�. sincl' this earthq uake docs not necessarily represent a 
typical shock from the source mechanism \lf 1'ro111 the instrumcnlal coverage point of 
view. 

Ch�1r:icteri1,;11in11 of the amplitude allenuation with dista111:e for peaks of acceleration. 
velocity. anJ displacement, whid1 is better than the arrroximntion hased on log.,0 A0(Rl. 
is clearly 11l-cJeJ. c.;pccially at :;hort di:-.tancc� whid1 are less than about 20 km, In this 
respect one C'f the principal limit;itinn� of this raper may be related to the fact that we 
have neglt:cted the depentknce of t hl· shape 111' thl· Inf!, 11 A 11 (/�) rnrvc t'll thl' source 
Jimensi,1n:-. for small cpi'-·entral di�tanccs. when• the radiation pattern aml the proximity 
to the fault surfa1.·c arc likely tn have a more well-ddi ncd dfoct 011 rccordet.I amplitudes. 
When an adequate number of strong-motion data hccome av<iilahh: rnr all distances. 
tspccially for small epil·enlral distann:�. it will be possible lo dewll1p heller amplitude 
attenuation laws which \\ ill depend ''" sl>11rce size and the rrcquenc.·y bund ant.I amplitudes 
associated \\ith the pea k amplitude.;. Although. as it has hcen pointcJ t)Ut in the above 
:m:1lysis. the c.·111rirkal f1111c1i1111 l11g111 .·I11( N) has se\l·ral impmtant charact•:rbtics which 
maL.c it :.uitablc for :.caling 11f �tn1ng-motion data. it mu�l he pointt.·d 11ut that it only 

rcrreSClllS tlllr preliminary dwice f11r an aprwximati11n tlf the amplituJc :1t1enua1ion 
law. Therefore. then: mu�t l':\i't 11thl·r a11cnua1io11 law� which may de,crihc this •lltenu­
ation equally \H'll or heller than the lo!!, 11 A11( RI cur\'c. 

finally. the laq_!e�t 1\hsl·ned 1x:al-.:-. of �tmng 1-!-WUnd motion in the near-field will be 
dc&ermineJ by what can he trans111i1ted 1hn,11i:h the 11iat1.·rials dirl·ctly hcne:llh :ind 
surrountlint.t the reeordin_µ �tal ion. High-frcqul•nc.·y high-ac.Teleration rube:. which in the 
linc:ar r:inge \\ 1111ld k:11I 111 l:1r�e forn::-. ''ill olwiou:-.ly be reduced by the nonlinear yield· 
ing resp11n�c nf the ma kri:tl'> '' h id1 haw rd al l\'ely l11w1·r sl rc11i:th. 

The :t\'curac� 111" 1hi: c,1i111atl·d di,localion amplitudes 1i in Figure 5. which ha\'c been 
rnkulated hy "'in:• 1·11 11:1111111 ( 1 1  l. '' within a fal·i.1r uf ah11ul .'. whkh c.•t1rre:-.1londs lo 0.5 
<ln the h1garithn11c �1.·ak u�ed in thi' li!!ure. The a1.·c11r;1c� of mai:nitudc determinati(lll:o. is 
:ihl.1ut O.J ma!!nitudc u1111� l'11r thl' \erlical sl·ale in h11th Figures 5 :inti <i. \\ hilc the esli­
malC'' ,1f :.Ir\':.' 1lr11r in l 'igurl· <• n 1uld hl· in error hy a� much all ;1 facl\ir (lf J lo 5. Although 
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these errors increase the scaltcr of roinl cslimaks in  Figures 5 and 6, in lhc forl'!Win!? 

analysis we as�umcd that the ml'all trend or the data i� not affel·h:d. 
We found that the fMnrnlas for peak amplitudes. wlw�1 extrapolated frnm the a\'ailahk 

slfl.>n!!-nwtion Jut<t back to the source. ul best Jo agree aml al \\nrst arc not contradiL·tcd 
by the simple estimate� 11f the corre�r11nding lfllantitil'S \\ hid1 arc hused 11n the �1lUr1.·c 
mechanism studies. Howcvcr. \he�l· sourL·c 111e1.:hanism studil•s havl' hn·n 1kriH·d 11n tlw 
ba·•is of a simpk �1111n:e theory (Brune, I 970) which assumes instanta111:ous stress dwp 
over the entire fault planc and consequently lll'glccts the dirccti1lllal propcrtil'S or thc 
source (e.g . •  Ida and Aki. 19711. The Brunl' theory has ticcn upplil'd oftl'n lo study thc 
uppwximatc c�tim;1tes or the parameter� which llescrihc the source mechanism. and l\1r 
many carthqua �es the e!>limates of seismic n111ment, /110, and soun.:c dimen�ion. r. an: 
now nv:1il;1hh:. With the Jata from these !>ludic:;. it now becomes possible lo analyze the 
O\'crall trcnJs <iml Jil>tributions of such estimates and to examine the results from the 
viewpoint of strong earthquake ground n10tir1n. Other nwrc rcalistic source mechanism 
models whid1 :arc nol b:as�tl on the spont;incous stress dror over the whole fault plane 
require c�timation of additional �ource parallll'll'rs. e.g . •  \clocity ,,f ruptun:. ;111d .ire 
inherently m<irc comrlicall'd to analyze and/or require heller data than what is currl'ntly 
avaihtbk fur mmt earth4uakcs. Thl·rcfure, only a sm:all number of carthqu;ikes in 
California have l:lccn studied by U!•ing three-<limcnsi<1n;il m<1' ing diskx::ati(lO models 
(t.g., Trifunac. 1974: Trifunac and Udw:1di:1. 1974). and as )'l't there :1rc- 1111t cn11ugh sud1 
stud_ies lo carry (iul a comp;irahle stati�tical analysis :ts in  Figure 5 M Figure 6. 

In the fMmul:11ion 11f the l'<1rrclati<111 functions (4) Wl' ha\'e omitkd M'llrl·e llll'l·hanil>lll 
parnmctcrs like sci�mic moment. stress Jror. or rndi:itilln pallern. This simplification 
clearly increases the uncertainty of our estimates. but it 1:11uld he jal'•tilil'd and ha� bl·cn 
motivated hy the foct that in the majority or earthquake engineering charncterizations of 
the potential source of earthquake energy release, typically, only magnitude is used to 
dc.'lcribc thC' size of an C'Xpeded shock. Although sourcC' dimensi1111 and its Micntati11n in 
space arc of'tcn considered in s11mc 11f the mMe advanced seismic risk analyses. this 
informati1111 io; typil·ally u�ed only to l'11111putc thl· distann· Ill thc fault :ind not 1\1 caku· 
late the ra1Ji:1tion p.iltern or possible focusing dkcts that may result from a propagating 
rupture. 

CONCLUSIONS 

I n  this puper an attempt has been made to calcuh1tc uppro:<imatc funl·tional rdalion­
ships that m:ay exist between the different levels of peak acceleration. velocity. a nd dis­
pl:1ccment and sud1 parallll'ters as earlhl1uakc magnitu1le. epin•ntral distance. site 
conditions. und component dire1:ti<lll. The wcllkients cmpl(1yed in thcsC' relationships 
have been prc�cnted in a simple form which is convenient for :appl ications. These c11-
cOkicnts rl'llrl''ent 11ur prdiminary e,1i111ate�. �incc the numhl·r 11f :t\';1ilahle slning­
motion rccor<.ls is nnt adequate to derive the detailC'd description of the scaling laws 
involved. 

The cmpiri..:al :1ttenuation curve for peak amplitudes of strong t':1rthquake grounJ 
motion i n  Snuthern Califnrnia can he appnnimatl•d h�· thl' loj.!11, A 11( R) l'Urw pwposl·tl 
h)' l{id1lcr ( l 1J:>:-il ror �l·:tling the p(:;1k� of i11�tru111ental rc,ponsc, which :ire used in the 
c:akuiatinn.; 11r h1c1I ma).!n it 111k. Al,. fhis l·an hl· dl•1111111o;trall'd hy 1lirl'cl l'<1mparisi1n 111' 

thi� curve and the oh�encd peab f111· C'pi..:cntral di:-t;mccs in the rangl' from R = 20 Ill 
ah�1ut R = '.:?00 km. Although the amplitude� 11f log, 0 A 11( R> have hccn presented fN 
C'piccntral di�t:nll'l'S tc�' than 20 km ( Rid11er. 1958). the lack of :m il<ll•quate number 11f 
rccvrdcJ !llrnn!!-llHltiun J:lla for this lli�tanee range h:1s not pcrmillcd evaluation of this 
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curve for short distance:�. To cirl·unwent thi' lad. or Jata. \\ t.:  computc:J the peak arnplir 
tuJcs for R = 0 lly extrnpt,latinJ? 1hc rc'iulh ha,l'd c111 t'pkl'ntral m,t:t lll'e'i 1!fC:tll'r than 
20 �m h;1d. h 1 t hl' s11urn• and a"111111·d that the 1 1 1!! 1 0 • I 11( I\ I rnr\l· ;1 pplil..•, thi.:rc :1s well. 
We liicn compared the resultin!! pl·ak :1mplitt1dl'' \\ ilh indcprn,knt l''titnalcs (If peak 
:1c."C'Clcration. vdol·ity. and displ;u:cmcnt whid1 could hl' dcriwd from I hrcc studies deal­
ing with source mechanism ,,,

. 
carthquil�c:s in S11uth�rn Calif1,rnia (Trifunac. 197!a. 

1972b: Thatcher anJ l lanb. 1'>7J) and found 1h:11 there i' no app:ircnt contrndiction 
between these two int.lcpcndent l':tkulations. 

The ;ippro�imatd� parahnlic !!r11\\th of the fum:t11111' l11!!1 1, j"0( M . J1 • .I". r)I. log.1 0 
(t•0( M. p. J. r)). ant.I lo!!, .. (1/0( M. fl. s. d) with m:t!!nitude :1rproad1cs the ,fore equal to 
I for magnitudes l't1ual tl' S to 6.S. This mean� tlwt the ltigarithms 11f1hc rc:i k amplitudes 
ofstwng ground motion th1 not grow linearly " ith magnitude and that thi, rule of growth 
become:. very snrnll for magnitudes grcati:r than 6.5 to 7.0. For a m:1!!ni1ude 7.5 shock the 
�al.s or the ncar-lidd :-trllllg �n111nJ mutinn )lcc:m to reach the 111a\i111um amplitudes. 
For m;1gnitudc .\/ = 7.5. IJO rcr \.'l'lll C.'llllliJenl'l" lc\cl. anti epit0l'lllral lli,t:111ce R = o. the 
cstimateJ maximum :11nplitut.les or stron�-motion ac�clcratitlll. \cl1ldty, :tnJ disrlace­
ment arc approximately equal 111 J to S J:. 400 tn 7tl(l cm \cc, and 200 to 400 cm. respec­
tively. Ac<.'<'nling In this analysis. these amplitudes wnuld he assot·iatctl with the largest 
eurth4uukcs in the Western U nited Stales. 

The errn·c or !!Colngical site C1>ndili11n:- Oil lht• confok·ncc levels 11f peak an·cler:ttions 
he� bt'cn found to l:c insi�nilicant. The confidencl" lewis for amrlitudc' of pe:1k velocities 
:md pc:1k Jisplaccn:cnh arc :tb1,ut 1)0 per cent :ind :!50 rcr cent higher 1rn alluvium (s = 0) 
siti:s when l·nmpared '' ith t•:l" ctirrc,pnndinJ.! Incl fnr h:l'cn11:nt rod silt'' ts = 1). 

We found that the amplitudes of strong ground moti(ln in the ncar-licld or earthquake 
energy relca:-e <lfllk':tr l'.> he higher than so for prt•dktcc.I by some previous investigators 
(e.g .• Gutenberg and R ichter. 19.<6: Hnu�ner. 1%5: Blunll". 1%5: Milne and D:1wnport, 
196'J: btcva. 1970). The)lc Jiffcrcm:es c:1n be c�plaine<l hy the seriou' lad of near-field 
data ( R  < :m km) :11111 hy the IJ)IC 11f Mllllcwhat :1rhitrnry mcthnt.l:. for e\tr;qwlation to­
ward the earthquake source in .;evcr:1I prcvi<w:o. !'otudie,. I n  thi:o. r(.";rect. this raper suffers 
from a simil;ir dilfo:ulty :1s)lociated "'ith the 1:1..:k 1>f 1ccort.lct.l accelcrngrams fur cpiccntral 
distances less than :1h11ut ::!() km. Howt'ver. our u�c of the log1 11 :I 11( N) fum:tion for 
extrapolating b:1ck to the s1,urct' offers the aclYantagc that the rredicted nmpliwdes of 
:1crclcr:11io11. \'clodty. and di,pl:u.:emcnt at R �, (l which arc ha�cJ on h1g1 11 A0(R ·=0) 

seem not to be contradicted (within a factM of ahout ::! tn :t i  hy the amplitude" calculated 
from other inJepcn1.k111 )11,urcc mechanism studies ft•r the rerrc:'c:�tatin: carth�uakes and 
the s:1me l!e''!!raphic area "lwrc llHlSl 11f the strong-motion data \\ hich arc u,eJ in this 
p:?pcr ha\'C been ret:ordcd. Therefore. while we do expect that ,,ur scaling functions and 
p:ir:imctcrs will haw "' Ix· imrrn\'ed :int.I updated :1s the 1lata hank hl"cnmes more 
abundant and rcprc�cntati\'l". tht•rc .;ecm� to he no rca�on b i:xrcct that thc'e chnr.ges 
Will tic US large ilS differl'llCC\ between .the atnplituJes pre'>cnted in thi.; paper and in 
!'C\�ral prl'\ i11us )ltudic:o.. 

Finally. it shtlUltl tic r1,in1cd m11 here that. fnlm the practit:al earthquake engineerinf 
�lint of ' ic". high acl·dcrati1lll amrl11 11dc' �lh1uld not nel·c�'arily ht.• :ts,ndatetl with a 
rwr11rti1111all� hi!!lll'r tlc,trnl·ti\l' p111l'11ti;1I. An l'\tcmlctl dura1i1111 or :-trong !!Wllnd 
motion und hi).!h :tl'wk·r:r1i1111 a111pli111dl'' d1:11:1l·tl·ritl' 1k,1rul'liH' l':tl 1hq11akc �h:r�ing. 
whik 1lnt• or !'Cvcral high·frcqucnt'Y high-acl"ckrati1111 pcab may. in fat·t. l'llll.,litutc only 
mi1wrt·\t:itaii1ln l'ilYall�l' ,1ft hl' ,h,1r1 dura1i1111 111\11hnl and Illa� kad t" ,1nl� mrnh:ratt• 11r 
sm:all impube)> when applied tu a �trm:t11ral 'Y)>ll'lll. 
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AUTHOR-TITLE PAGE 

-No indication is given o f  the professional background o f  the author. 

-Is the author a geologis t ,  seismologist or even an Earth Scientist? 

-According to the California Division o f  Mines the author is not a registered 

California Professional Geologist nor is he a member o f  the Geologic So:iety 

o f  America. 

-Given the enormous risk of plutonium. contamination of the environment 

in the event o f  a seismic occur�ce proximal t o  the lab why was this 

report not conducted by an independent government agency such as the 

United States Geological Survey or a t eam of geolo�ists and seismolo­

gists from t h e  University o f  California. 

INTRODUCTION 

- (page 1 ,  first paragraph )The investigation was performed under the guidlines 

of a format put forth (as ner reference 1 )  by the n�" defunct Atomic Energy 

Commision. 

-Have the guidlines for this type of investigation been revised under 

the recently fomed Nuclear Regulatory Gommision? 

-Have discoveries and better knowledge '3 t tained in geology and in 

particular seismology been incorporated into present design standards 

and analysis formats for instalations such as LLL? 

LIVERMORE VAILEY GEOLOGY 

Hydrology 

- ( page 13, first paragraph ) The author states a high extraction rate has 

resulted in a lowered water table underlyin� the Livermo:-e Valley. 

-In the event of plutonium escaping into the environment through 

a water borne mechaniem what could b e  the consequences of rapid 

infiltation o f  plutonium into the ground water table due to a 

high infiltration rate? 



-What o f  the proximity of the South Bay Aqueduct to the LLL? 

-What are the possible consequences on the hydrology of the San 

Francisco Bay and the people living around i t  if plutonium were 

to contaminate this water supply? 

GEOIOOIC HISTORY 

- ( page 14 , first paragraph )The author states the occurance of folding and 

�lock thrust ing on the western boundary of the Livermore Basin by late 

Pliocene times. 

-At no point in the report is mention made of the Verona Fa�lt located 
.... e .. \,o" 

along the western bounda�y of the �asin. �o1of the Las Positas fault 

t rending NE-SW across the Basin. 

-Why are these fauTits not considered in th� seismic evaluation? 

-Recent NRC determinations of the Verona Fault have placed a Estimated 

Potential Ground Acceleration along this fault at or :i.n excess of 1 . 0  
gravity, a displacement o f  3 meters ( confirmed by large-scale trenching) .  

Why are these seismic related values not discussed i n  the report? 

SITE GEOIDGY AND STRUCTURE 

Site Geology 

- ( page 14 , first paragraph ) The author states the LLL site is on Quaternary 

alluvium. 

-Why is a discussion lacking concerning the soil mechanics of alluviums 

in general? 

-Why i s  no mention made of analysis of allu�ium at the LLL in terms of 

its particular mechanical behavior? Especially as this relates to 

strong ground motion and rupturing at t�e LLL site. 

Site Structure 

- ( page 18, first paragraph on page)The author states the the Tesla fault , 

of which he deliniates three strands on Fig. 9 ,  is the northernmost 

segment of the Tesla-Ortiglita fault system. He also atat es� the northern 

most extent of the fault i s  not known but i t  certainly crosses the Livermore 

Valley." 

-Why does the trace of the Tesal Fault 1 ,  as indicated on Fig. 9 .  end 

abruptly at the southeastern border of the LLL site? 

- (page 18 , first paragcaph top of right side of page)The author states 

the Doutherty Fault is a minor structure which could be of significance only 

in terms of surface faulting. 

-The Doutherty Fault passes within. 20001 of the LLL site. Why i s  

no further consideration given to surface rupture o n  the LLL site 

from seismic events propagated from this fault? 



-Fig .. 9 shows a possible branch of the Doutherty Fault occuring N\-1 along 
the trace o f  the fault . What of other branches, unknown which might 
exist t o  the SW o f  the faults trace, hence closer to the LLL site? 

-The caption to Fig. 10 states cross sections A-A' and B-B' are through the 
site (one must assume the LLL sit e ) .  

-As per Fig. 9 , cross section A-A' i s  a t  least 5000 1 southeast o f  the site 
and as per Fig. �Scross section D-B' is adjacent to the southwest border 
of the site. Why then does the author state in the caption of Fig. 10 
that these geologic cross sections are through the site? 

Status of Faulting Around the Site 
- {page 21 , en tire page) The author state�that movement on tbe Livermore, 

Greenville-Riggs Canyon and second strand o f  the TeETla faults could "reason­
abl7 be expected to produce movement on the formerly listed faults" ( i . e .  
the Mocho, Ramp Thrust , Corral Hollow, Doutherty, Carnegie , Patterson Pass 
faults). 

-Why is there no consideration th<rt a large magnitude seismic event on 
(_ .. -i1J 

the San Andreas ,  Calaveras or Hayward faulte;( initiatt movement o f  any 
or all of the faults laced throughout the Livermore Valley? 

-Table 4 (page 23, first paragraph ) {�- �<'<k;,.1' bo•C lof..s ,e�c.\ 
-Geologic evidence1 for some o f  t h e . faults listed in this-table are not 

fully explored. Iu particular the Tesla fault and possible the 
Corral Hollow Fault , the Doutherty Fault , the Patterson Pass Fault � and 
the Greenv1lle-Ri ggs Canyon Fault. 

-Why have all known means o f  deliniating a faults trace and length not 
been applied to these faults? 

SEISMOLOGIC EVALUATION 

Bedrock Shaking 
Peak Bedrock Accelerations 
- (page 25 , first paragraph )The nuthor presents the record from the 1952 Kern 

county earthquake as a representative earthquake for bedrock acceleration 
determinations at the LLL site. 

-Why does the author feel the Taft record ·11adequately captures the 
bedrock frequencis" even though the data was not recorded on bedrock? 

-The data was recorded at 11a range of 42 km11 (one assumes by range the 
author means distanc e ) .  The Calaveras Fa• ult ( EPM=?.5) is located 
aproximately 10 km from the LLL site. Why is there no consideration 
of this difference? 

-How (mathematically) did the author "scale the accelerations to bP.drock 
values" in the Taft data? 

-What type of rock (soil)wcre the accelerations recorded on in the Taft 



record. 

- ( page 25� second paragraph )The author calculates the soil response by 

other peoples methods. 

-Why is no mathemutical treatment (calculations) presented concern­

ing the soil response? 

- ( pa�e 25 , third paragraph )The author refers to boreholes drilled by Shannon 

and Wilson Inc . and Hersey Oil Company as evidence for bedrock dept h .  ii\ +k. y �pc-"-t 
-No place/ is the location of these boreholes given. Were 

_they in fact drilled on the LLL sit e ?  I f  s o  what o f  log information 

pertaining to evidence o f  faulting beneath the site? 

-Concerning the borehole of Shan�on and Wilson Inc . ,  how was i t  concluded "100· 
from a 90 ' deep borehole that bedrock was located at � ?  

- ( page 25, last paragraph ) The author presents a bedrock acceleration value 

o f  0.5 g. 

-Why are the authors ca:l.culations from which the 0.5 g value was derived 

not presented in the report. 

THE SAFE SHUTDOltlN EARTHQUAKE 

- ( page 29, second paragraph ) The author states that despite his conlusions 

nnd those of reference 2 o f  the report, the LLL managment "hc?.s concluded that C•e.� 0�1-;,) 
the degree o f  conservatism contained in this report' and Ref. 2 i s  excessive'.' 

and that a a lower SSE val'e is to be "recommended for inclusion in all SAR's 

(Safety Analysis Report ) for the sit�is the SSE in Ref. 311 • 

-What are the reasons for the LLL managment deciding that the SSE o f  

the DEIS and Ref. 2 are t o o  conservative? 

-What is the expertise background of those who made the decision o f  

ad�erence to t h e  S S E  of Ref. 3? 

-Why is it that outside seismologists were not consulted in this decision 

especially given c onsiderations of peak acceleration potentials discussed 

on page 28 o f  the DEIS? 



s.t 
APR 1 2 1979 � 

Radii"tion SpiDI 
In Berkeley 

A l'leanup is to continue today 
at the Lawrence Berkel<'Y Labora­
tory wht-rr late yestE'rday after­
noon a research<>r broke a scientific 
instrumC'nt. spilling a radioactive 
subst:ince. 

Laboratory public information 
olficer Charles Hurlev said last 
night that the researcher. Gary 
Lun. still was �Ing examined for 
possihlt• radioactive contamination 
but that there was no hazard to 
anyone outside the laboratory 

Hurley gave this account or the 
accident: 

At approximately 4:30 p.m. in 
the la h's Building 50. Lun dropped a 
dear lucile in5trument th:it held a 
dust·likP compound containin� 
Americium 241.  an artifitallv 
prorluccd radioacti\'e isotope. · 

When the instrumrnt struck 
the floor, tlw lucitC' brOkC', spilling 
�omc of thl' radioaeti\'t' mntt•rial. 

Wlwn l.un lert tlw �n·ne to 
find a racll:ition m1•as11rinl! <levkt>. 
h1' 1ra1·k11lt snnw of th11 flll\\'dt'r�· 

substance into another building 
and several oth<'r employees tame 
into contact with his tracks. 

AJI the other employees were 
checked for radiation and released 
after no significant levels were 
found. but some left their shoNi at 
the lab. 

After stripping and showering, 
Lun was checkrd for radiation with 
a whole body counter which round 
"slight radiation." Tests on Lun 
continued at midnight. Howrver, 
those examining him "don't belie\'e 
there's any danger to him," Hurley 
said. 

The room where the spill oc· 
curred has been sealed off except 
to those involved in the clranup, 
which could take sever3� days, he 
said. 

The accident "apparenllv was a 
wry minor thing:· �ill iturl<'V 
"Jlthou�h after what tnC'v did wit.h 
t hrc>e �lilc Jsland and ih<· B:\HT 

1 anm>I firC'. J ht•sitatc :o us1• the 
,, ord minor until we're tt'{'tain:· 
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Inside lnverrmore's Setewet Plutcni�9tl] l�b 
8y Morr.I� Rn•rr114A•en 

Even though a doubl<' la)'E'r or 
protl'f!tlve rubbf'r glo\'es. solld·state plutonium feels warm to tb11 touch. 

;.wei11hs heavy In the hand and t-mlts 
, �iln odd green dust as It oxldjzcs. . 

• ·' At the Plutonium Metallurgy 
• Flclllty at l.av.Tence LlvermorE' 

Laboratory �rlct security prevails. 
, and very few people other than 
. �urlty-dearcd nuclear weapol)s 

.. rescord1 workers bave C\'('r �n 
• allowed to get dO!le enough to a 
�unk of plutonium to '"touch"' ft, 

Most of the nearly 7000 lab 
. employees are nevt>r allowed with· · lo the grey concrete bulldlniz :.'vo'here plutonJum 15 used In sccrei 

, �ede,..I defonse work. 
' " Earlier thl.s wrek, lab orrtclals 
"Invited a small group or reporters 

· mslde to look at some or the . 

controversial operations because 
they will be revlewro In a two-day 
SC!ISion of pulJllc hearlnp lx'gln· 
nlni:t at 9 a.m. today. 

The hearlnits at Granada Hil!h 
School In l,Jvrrmore wlll 11tvP the 
public the opportunity II SOU!lht to 
comment on whether the lab·� 
draft f'o•1ronml'ntal Impact state· 
ment Is an adequate portra)'&I or 
the potential risk� ln\'Olvcd In the 
operations or the Lav.·rence lab and 
Its neighbor, the Sandia Ll"ermorc 
Laboratory. 

The Lawrence lah. operated by 
the University or California, d()(IS 
research and produces part, or 
nuclear weapon� lor trstlng lor the 
U.S. O!>partmcnt or EnerR)'. Sandia 
doe� res11arch on the non-.nucle<ir 

• Hpecls of nuclear weapons, a lab 
sro.kesman aald. 

The impart statement Is ulll· 
mately to IJC jud1ied by the Environ· 
mental f'rotccllon Al(rncy when 
the docum<'nl as.<;urncs Its final 
form sometime this fall. 

The environmental review ot 
these and other mgjor federal 
r�arch lab� acr� U1e nation was 
required under an Interpretation of 
the Natlonal Em1lronmental Protec· 
tloo Act, cv<>n though �uch stllte­
menl, usually apply only to pro­
posed project� rather than existing 
ones. 

Ctltlcs have charged that the 
lab"s a=,ment I! Inadequate In 
several potenllal problem areas, 
lncludin� earthquake safety, W111-
llon accident, and healt{kf�';� 
doing work whh dano 1o 
st.a.nee:; like pjutonlym tn a •11hur. 
ban community. 

During the lab tour, reporters 
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peered inside the lab"s small re­
search nuclear renctor - a 22-ye:ir· 
old racllity now u:;ed prlmarlly to 
help res<'archcr� idenury sub· 
st11nres In soil, marine and other 
samples for en1·1ronment�1. 
biomrdical anti other work. 

The i:troup entered the contain· 
ment ar<'a hou�inl? the reactor. 
where the radiation level was mea­
sured al five milllrr.ms per hour, or 
abuul one-fourth the level of a 
chest X-ray. 

Al the top or the reactor, a 
small window permitted a view of 
the core inside, glowing with the 
blue light the neutrons make as they speed through the reactor 
water. 

Samples or matl'rfai' whooshed 
In and out through pneumatic 
tulles, en route for

' 
some of the 

virtually Instant chemistry work 

prrrormed at the lab. Studies can 
now be made 'In seconds or �horl· 
llvrd radioactive !sot.opes, a 11111<1e suld. 

The hiJlhllght of the tour was 
the t3CJllty wht>re a select group of 
S<'lcnllst� works wllh plutonium. the sturr u.� to power �ome 
racrmaker batteries as well as 
homhs. 

The few oul<lders who t'nler 
here wear plastic boolit'I< to a\'Oid 
tracking plutonium on their feet. 
respirators to •�old brea1hing po. 
tentlally deadly plutonlum <lusl 
particles I! any were to accldentally 
ei;cape Ins.Ide the building. and 
liadga They are surroundrd by 
escorts who answer some. not all, 
questions about what ts ROlhg on 
here, and who mukc sure that 
nothing unplanned ror Is allowed Lo 
be seen. 
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What Is· planned ror ls a 
lllhnpso or cqulpmenL �uch as o 
mlllion-dollar remote�ontrOlll'd 
l.1the purrinl,! away on..jt� ov.'n. oourlnl! �l(:ns that read ""Plutonium 
contumtnat()d.'" 

Visitors were allowed to stick a 
gloved hand lnsl<le the thick rubber 
sheath of a "11love box" raclhty to 
pick up, 11ingerly a. five-pound Ingot 
of plulonlum . 

The in1iot represents the larg· e3l amount or the metal that can be 
worked witlt In solld form. The 
limit ls an enllrcly reasonable 
precaution. It Is less than half :is 
much �s it takl's to form a "cr1tlcal 
mass"' or chatn,re:actton pulse of 
radiation. 

"You could hold It In your 
hand." 5ald ltol1cr1 Kelley, manager 
nr the plutonium raclllty. He said 
the "'r.Oft alph:a radiation" or pluto­
nium metal ••won't even penetrate a 
picee or po.per. It won't penetrate 
the outer layer ot your skin.'' 

But tr any plutoolum gets 
inside the body. "you have a 
problem," he added. 

ll Is the green dust. particles 
that can lnd,l!e In a lung and stay 
thl're, emitting radiation for tbe 
re�t of ii person's life. The radiation 
cau.sl'S damage that lea<ls to cancer, 
ut trast In laboratory animals. 

Kelley and other lab otrlclals 
maintained steadfastly that no doc· 
umcnted t:a<;eS ha,·e occurred of 
11•11to'1h1m rau�fnQ cancer in hu· 
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Rad Lab worlce&�s 
tel l  health fears 

I t 
' 

Continued from Page 1 

He also said the explosives 
could be set off by lightning, 
static electricity. human error 
by technicians or earthquakes. 
The job, he said, could be done 
better and more safely with 
television monitors. 

The DOE responded by sur­
veying the site and said the haz­
ards he cited were all within 
allowable limits. 

''That's just about what I ex­
pected," said Dias. 

' But he refused to "babysit'' on i the firing tables and the labora­
§ tory threatened to fire him. He 
� still refuses, but be hasn't been � ' fired yet. 

D' • � · In its report on 1as com­
� 1 plaint, the DOE nromjsed a con­
" 
., J ; ' 

tinuing review of Site 300 em:­
P.lo�ee medical records. Last 
weeK, a DOE sizokesman could 
report no deliDite progress in 
the review. 

But Laborers' International 
Uhion. Local 1276, m Tracy 
w ich re e ents 30 of the Sit� 300 guards and a number of oth­
er laboratory personnel, OR The Tribune a partial list. con­
t.ammg 34 names, of former Site 
300 workers who have died �r 
become ill m the past lo year. 

ccordin to the union an ex-
emcl i h ercen e o e 

deaths has been rom various 
a cers an un disor 

w i e a ow percentage has 
been from other causes, such as 
heart disease. If there were not 
some cancer-causing agents at 
Site 300, the union contends, the 
percentages would be reversed, 
even allowing for the fact that 
many of the guards are middle 
aged. 

But the laboratory's medical tistical analvsis of cancer profi­�lk Max Biggs. � that l�s af ttI; com��nt t� is an unwarranted conclusion, with Alameda con Le that cancer is a verv nreyalent area and the nation. disease and there are no uaunds .k . . 
� 

fQr such a contention . 'It Bii.;gs �Y!' his own rough cal-
. culation indicates the laboratory 

First, the laboratory keeps aJJ ���:ps four times th� n�tiona f; employee medical records uadar [ 3 &': But such stabshcs ar � WllJl.S.. sayjng it cannot lei:a!JlC a very sl_1ppery exercise with !� 
The uruon appears at a double ra{e of melanoma js twjce as. l disadvantage: high as that of the Bay area ans l 

allow access to them. many vanables. � 
Secondly' the Occupatjonal At the request �f Tht; Tribune, J �afety and Health Admin" t a: Dr. Donal� Austin. _ chief of the ��, 

tion has no jurjsdjction aEJfte �umo� reg1st�y, said he wou!d � 
laboratory so all investigations 1�entify th� Site 300 workers .m �­
up to now have been in-house. bis analysis, although be will .i 

only be able to do so for those �-' 
''They are masters at the cov- living in Alameda County, which \ er-up," says Marlin Tolbert. will provide a partial analysis of . business agent for the union. the Site 300 cancer profile. 

oma- cases amon a ou 
wor ers in years -Iii!.§_ 

served to underline Dias' and 
the union's charges, eyen thou6'h 
no melanomas were fouod 
among site aoo workers. 

The discovery may finally re­
sult in an independent review, of 
sorts, of Site 300 medical 
records. 

At Biggs' reguest 'ne Tumor 
Registry ol the state Health De­
partment in Berkeley will take 
computer tapes containine 
names and social security num­
bers of all laboratory employees 
and correlate them with the re -

The correlation should enable 
the state to do a dehmuye sta-

The review is expected to 
take several weeks. SI 

A former guard at Site 300 tt 
and a friend of Dias is Burris D. ti 
Horton, 61, of Tracy. 

Horton was stricken with val- 0 
ley fever in his left lung some 1 
time ago, then developed cancer � in his right lung, which spread 
to bis spine and back. He has 
been bedridden since last June. " 

He was a guard for 19 years 
and before that had a 20-year 
career in the Marines. 

He smoked most of his adult 
life and concedes that there 
could be other reasons for bis 
illness, but he says he believes it 
was his work at Site 300 that 
finally felled him. 

"The hills are covered with 
beryllium dust," said Horton. 

"If the hazard control people 
, 

E 
\ 
t 



Rael LalJ workers 
tell health fe� r:t.s-�I 

B NORM HANNON ry ... The pay is good, but I deci�ed ther, y 
Science Editor aren't going to mess around with me, 

LIVERMORE-There is something in 
the air here that has a number of employ­
ees at the wwrence Ljyermore l,;ibo:; 
ratory worried-if not alar�ed. , Henry Dias, a guard with 1 8  years 
service at the laboralo 's Site aoo ex -
s1ves estmg s1 e m e arre_n 1 Is sou_th­
east of here, thinks ther� is something 
especially noxious about hts post. 

He l?,_Oints tQ a long list of former 
colleagues who haye either died or been 
stricken with cancer or the fungal "valley 
fever" lung �isease in the past decade. 

Dias has b�n �e onlrl one to com­
p,lain about cnaCons here tor tlie. 
�prd 

"I like working for the laborato-

said Dias, who is a "reasonably healthy" 
53-year-old from nearby Tracy, where a 
number of the guards live. 

Last year Dias filed a formal com­
plaint with the U.S. Department of Ener­
gy, for whom the University of California 
runs the laboratory, where guards have to 
stand night duty on "classified standby" 
shots that have been set up to be exploded 
the following day. 

He charged that the firing tabl� and 
surrounding hillsides are contaminated 
with 038 uranium (a "depleted" form of 
the element used in non-atomic explosions 
for testing purposes), thorium and berylli­
um dust, the latter being a potent lung 
cancer agent. 

Continued Page i. Col. 1 
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!ad lab workers 
el l  health fears 

tinned from Page l 
ie also said the explosives 
Id be set off by lightning, 

: le electricity, human e1Tor technicians or earthquakes. 
� job, he said, could be done 
1.er ud more safely with 
vision moniwrs. 
'he DOE responded by sur· 
ing the site and said the baz· 
5 be cited were all within 
1wable limits. 
That's Just about what I ex· 
ted," 5ald Dias. 
:ut be refused to "babysit" on 
firing I.ables and the labora­

., threatened to fire him. He 
1 refuses, b_ut he hasn't bee.II d yet. 
:i its report on Dias' com· 
nt. the DOE promised a con· 
mg review of Site 300 em­

·1ee medical records. Last 
't. a DOE spokesman could 
1rt no defiDlte progress In 
review. 

:ut Laborers' International 
,cm, Local 1276, in Tracy 
d1 represents 30 of the Site 
guards and a number of oth· 

laboratory personnel, gave 
! Tribune a partial list, coo-
1ing 34 names, or former Site 

workers wbo have dled or 
:'.!me UJ in the past 10 years. 
.ccorcUng to the union, an ex· 
nely high percentage of the 
. hs has been from various 
cers and lung disorders, 

.le a low percentage has 
:i from other causes, such as 
rt d.lsease. If there were not 
1e cancer-causing agents at 
, 300, the union contends, the 
centages -would be reversed, 
·n allowing for the fact that 
ny of the guards are middle 
d. 

But the laboratory's medic.al 
chief. Dr. Mn Biggs, says that 
is an unwarranted conclusion, 
that cancer Is a very prevalent 
disease and Ulere are no grounds 
for sucll a eootention. 

The union appears at a double 
disadV4!1lage: 

First, the laboratory keeps all 
employee medical records under 
wraps, saying it =ot legally 
allow access to them. 

Secondly, the Occupational 
Safety and Health Adminislr.1-
t.ion has no jurisdiction at the 
laboratory so all investigations 
up to now have been in·bouse. 

"They are masters at the cov­
er-up," says Marlin Tolbe.rt, 
business agent for the union. 

The recent discovery by Biggs 
of an apparently very high i.n· 
cldence of malignant melan· 
oma-14 cases among about 6,· 
300 workers in 12 years-hai; 
served to underline Dias' and 
the union's charges, even though 
no melanomils were found 
among Site 300 workers. 

The discovery may finally re­
sult in an independent review, of 
sorts, of Site 300 medical 
records. 

llstical analysis of cancer pro1l· • 
les at LLL-comparing them 
with Alameda County, the Bay 
area and the nalloo. 

Biggs says his own rough cal· 
eulation Indicates the laboratory 
rate of melanoma is twice H 
high as that of the Bay area and 
perha)ls four times the national r 
average. But such statistics are 
a very slippery exercise with 
many variables. 

At the request of The Tribune, 
Dr. Donald Austin, chief of the 
tumor registry, said be wouJd 
Identify the Site 300 workers in 
bis analysis, although be will 
only be able to do so for those 
living in Alameda County, which 
will provide a partial analysis of 
the Site 300 cancer profile. 

The entrance to Site 300 i The review is expected to 
take several weeks. start agreeing with you th­

A former guard at Sile 300 there are hazards, they gc· 
and a friend of Dia.s ts Burris o. transferred," he contended. 
Horton, 81, of Tracy. 

Horton was stricken with val­
ley fever In bis left lung some 
time ago, then developed cancer In his right lung, whlch spread 
to bis spine and back. He bas been bedridden lilnce last June. 

He was a guard for 19 years 
and before that had a 20-year 
career in the Marines. 

He smoked mosl of his adult 
life and concedes that there 
could be other reasons for his 
lllness, but he says he believes It 
was his work at Site 300 that 
finally felled bim. 

Al the laboratory Itself, h<.'' 
ever, there were three are:: 
where readings Cluctuated 01 
Uie scale . 

At Biggs' request, the Tumor 
Registry of the st.ate Health De­
partment In Berkeley wlll take 
computer lapes cootainiog 
names and social security num­
bers of all laboratory employees 
and correlaie them wllh the reg· 
lstry's extensive computerized 
cancer records (which all bospi· 
tals must report on all cancer patient.&). "The bills are covered with 

Tbe corTelation Should enable beryllium dust," said Homn. 
the state to do a definitive sta· 

All readings, however, WC'r 
consistent with the general oc: 
standard that workers can b 

,.., . .- exposed to no more than 5 ra. ... .• "� of radiation per year. The genl� 
· ... al populace can be exposed to r ��� more than half a rad. Bae, 

¥.'·-::.t ground levels are about oni. -..: .: � lenlh of a rad and are absorbc 
by everyone In the course of lifetime. 



Assignment Oay Area 

The Cancer 'Cluster' 
In the Sub�rbs.s� 

Br Ros.-r llup<J//Orr 
·-our doctor here in Livermore 

\louldn"t belie,·e me when I came 
back from San Francisco and told bim little Jimmy bad malignant 
melanoma,M says Billie Long with a 
faint trace of her native Texas 
drawl. "He told me little kids just 
don ·1 gel melanoma. He thought 
the UC: llledlcal Center lab bad 
made a mistake.� 

Mfs. Long Is �ltting In the 
Mediterranean-style living room of 
bl!r Cinnabar Court r.mcb home 
just a few steps awa.r from a 
handsome !amill' portrait taken 
sbortl)' before Jimmy's death last 
l\ovember. l\otblng In the picture 
hints at the pa1n of those final d;u·s 
for Billie, her husband St.an, and 
lbeir tour children. 

£,·en Jimmy, "·bo )-pent the 
last rour monthli or bis urc commut­
ing back and forth to Morrill 
Hospllal where fluid was painfully 
$11Cllooed from bis -lungs. looks 
happy in the photograph. The 
spitting Image or bis blonde moth· �· the seven-year-old s('IOrted a 
beallb)I WI thanks to endless fii>h· Ing trips with bls Cather - between 
visllS to the cancer ward. 

Stan Long, a mustachioed Pa· 
1..ifk: Telephone man who broughl 
bis family to Livermore's vineyard cow1trr ten years ago for th1i 
healthy climate, tried durtn� the 
month following Jlmm�"' death to 
llllnk or rac1on. tbat mi�h1 ha1·(' 
conlrib111ed to bis son·s one iu a 
million caM?. 

Talk� \l'Jtb doclor� Indicated 
medical cxpertS simply don't kno"· 
what'& behind this cancer which 
typlcally appe-�n as a dark mole 
and spreads from the pigmented 
skin cells to other portions or the 
body. The Longs debated over the 
kitchen table about the X·rays B1lhe 
had reluctantly agreed to durlnit 
ber prel!nanc)· with Jimmy. They 
also considered the potrn1ially 
harmful effects or food adduh•es. 
and the baleful smog tbal frequent· 
ly blows In from cities to the west. 

But it wasn't untll late January. 
when the nearb)' La"·rrnce J jyer. 
more L860rato;ia announced t��t 14 employees h contracted mu ]. pie melanoma. that the)' began 
"''orrylng about the nuclear weap­
'lJIS design facility. 

DR. DONALD AUSTIN 
He's looking for answers 

However within weeks a new 
wa,·c or anxiety was moving 
lhrougb the Llvermore·Amador 
valley's 150,000 residents. First 
came a n('ws report on Jimmy·� 
ca�. Then ii was revealed that a 13-
year-old Dubhn child. whose ")lar· 
ents did llOt want bis name made 
pul]lk. was also being trealcd for 
1he :tdme disease. In Berkel ey, Dr. Donald Au�tln. head of the s1;ue 
health de>partml'nt' s tumor regis­
t.a, votced concern: 

"Two cases In thllt age bra1:ket 
for an area of this site b ct>rtalnl�· 
more thn11 you would expect by 
chance. Over the pas1 five yenrs a 
Bav Art>a stud\ of 15 mjlljng peNoOn·.rears S.h0'4N1 on}>-7 '""'Sr\ ac 
malignant melanoma under 15. We've neyer hl'acd of prepubenal 
clustcf' like thi� ... 

Tbls new development bas nat· 
urally Impelled' many Uvormore 
parent! to begin poring over their 
children's bodies searching for 
moles tbat might be cauo;e for 
alarm. A number or these residents 
ba\·e also been directing Inquiries 
10 tbe bealtb depanmenr� Dr. 
Austin. 

"People out there are very 
anxious to bave tbll. thing re· 
solved," Austin 5a)'S. "We've also 
gonen some tips from technical 
people out there. One scl�nt i5t 
called and told me about a journal 
article which suggested that rising 
levels of radioactive Krypton 85 
reacting In the presence or the 
sun's ultraviolet rays could be 
causing an Increase in skin cancer. 

"Melanoma, or course. Is the 
most 'ser1ou& ty pc of skin cancer. Arid the kiYpton theory IS one of a 

number worth looking Into because 
of a peculiar �ltuallon tbot devel­
oped in the Bay Area be 'f't'n 197Q 
and 1975. "You see, ttWWum1. 

a has · · 
around the nation by one 19 two 
11er<'enl a year. But· in Alameda, C(lotca Cos1a, Sao Xlateo and Marin 
counties the rate has been going up live to ten lij)rcent a year. At the 
same ume e Incidence In Sao 

Francisco has remained un· 
changed. The only obv1ou.s dlffer­
ence between the city and the 
6Uburbs Is the a.mount of sunlight. 
We wonder if San Francisco's fog 
screens out enough suoltgbl to have some err ecL" 

While this data hardly reas­
sures those who a l>andoned 1be 
"polluted" city envlronmenl Coe the 
relative envrronmental purity or 
tbe suburbs, il does not mean one 
can expect to avoid multfple melan· 
on'11 by' staying Indoors with tbe 
blinds closed. 

Dr. Austin points 0111 tllut 
oCfJce workers "'ho experience 
short, Intense exp0sure to sunligbl 
are considered to be running a 
higher risk than thQse who reJ!ular· ly work outdoors. That'$ because 
regular exp0sure reduces the risk 
or sunburn, wluch may add to thl.' 
chance of getting the disease. 

A rew miles awar. imldt' the 
fenced perimeter of the laboratory 
that Ernest O. La\\Tt'nc:e and Ed· 
ward Teller built to help America break into tbe nucl1>ar age. emplO)" 
ees sound philosophical about the 
problem. At ihe bln-mp1U1·ul diyi. 
sion Dr Vlrgje Shore whose hus­
band Bernard became Hie lab's i;econd victim or malignant melan· oma last January. doubts the 
suggestion that nuclear Oloterfals 
were a factor. "\\ e ne,·er worki>d 
with luge quantities or radloacti,·e 
Isotopes.� says the s lim IJiochemist 
with short gray balr. 

StUJ surTounded by pani. or the 
vast array or technlca.t lllerature 
that they consulted durlni: the two 
and a batr years or her biophysicist 
husband's Illness. Virgie Shore h� 
no qualms about continuin11 h!!r 
own work here. "As a scient 1st you 
accept the fact that �here are 
certain risks that go \\ llh your 
work I don 'l feel In any part lcular 
danger." 

A team throughout their pro­
fessional ll•es. the Shore� \\Orke<l 
lOj!etber ror the Livermore lab on a 
variety or project� ranl!lng fn>m 
blood plasma llpoprott>hl� to the 
Impact or radioactive materials tu 
fallout. 

Arter Shore's cancer "·�� dlag. 
· no�ed in 1975 he and hili wife began 
contacting friend• throughout the 
nalion for leads on prorni�lng thercl· 
pies. Among tho:.e recommended 
was a new lmmuno1her�py tech· 
nique being trif'd at a San Franlh· 

co hospital. Un!Orll 
way to qualify "a' 
enter a "blind" s1 ... 
up hoping he "OU· 
lucky ones to recer 
ly valualJle dr1111. l 
worsened Virgie a1. 
cine ln her lab, . 
Bernard "as recel\ . 
- placebos - Ins• 
thmg. He dropp<.'<l . 
therapy. 

f'roin there 11. 
docton In Walnu1 l 
Angeles and ott11 : 
or the right ther:. 
lloos. cbemo1her�· 
1reatmen1S faller! : 
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The Puzzling Jump in Bay 1 
By Charle• Pelle Sd4Ul.C• Cort�•pof\-d�rtt 

Wben a close friend at lbe 
I..awrence L!vecmore La'2ocato,O' 
developed JDaHgoant melanoru last year, the laboratory's chief 
physlciM, Dr. Max Biggs, began to 
look Into the occurrence of the f.a.sl­
movmg. often fatal skin cancer 
amo.o,g other employees. 

The state study resulted from 
Biges' reguest to the �lilorn1a Tumor Registry, operated tn Berke­
'ley by the State Health Depart­
ment.. for general statistics with 
which 10 compare the H diai;oosed 
cases of melanoma among la rato­� em�o,·ees ID the past ten years. 

e la oratory employs about � 
persons. 

So far. detaile<I 51at151lcal anal· YSjs lias not been prrformed 10 
:confirm that the Jab"s experjence js 
:signil1ranUy out of line with wbal 
: would be expected. or It working 
.conditions such as possible radii· 
:don exposure played a role. 

But melanoma at one federal : facillty is not the only thing about 
; Bay Area cancer statJstlcs that 
: Worries sute health otficlals. 

: · And other increaSt>S. chiefly 
·among women. are equally alarm· 
:!,Ilg. :·: : Particular auentlon Is focu�ed 
:on endometr!al cans;er. v.bich stans ·1n the lining of lbe uterus . 

•• 

Washington 

Russell Dann. who as a 
soldier 21 years ago was ordered 
to watcb a nuclear bomb lest. 
sal In bis wheelcbalr yesterday 
and told a congressional panel 
that bis teeth have fallen out, be 
is deaf in one ear, bas a blood 
disease and seems to be sterile. 

Testifying al a House bear· 
ing on radiation hazards, Dann 
said he suspects the reason for 
all bis aUments Is that. as an 
Army corporal, be bad to march 
\lithin 300 yards of the Opera­
tion Smoky atomic tesl sii;bt In 
Nevada ID 1957 and endure a 
"sluling" blast that knocked bim off bis feet. 

Joseph Califano, the secre­tary or health, education sod 
welfare, assured the same 

In women over tbe age of 50. 
the increase is "remarkable," Aus­
tin said. 

Marin count}', be i.aid, "may 
have more endometrial cancer than any place In the country. Certainly 
more than anywbere I have beard 
of." 

The Marin incidence rate for 
this uterine cancer. be said has 
reached a rate of 341 cases p<>r 
100,000 women over the age of 50. 
more lba.n triple tbE rate In 1969. 

(During tbe same period � Bof Area counlles - Martn, li!!) 
�. �. Contra Cosu. 
and San Mateo - tlli combined. 
rate of endometrla! cancer in· 
creased from J03 to 20'2 n:oooed 
cases per 100,000 persons. ] 

For women of all ages. tbg r.ate 'lfu 1975 stoOd at 47.5 cases per 
l .OCXJ. a�d Austin said 1'llie "� 
t.fjjngs ar going. it w!ll oyer!li 
breast cancer as tbe leading cancer 
among Bfl Area women "'ithln fi\'e 
years:· e present breast cancer 
rate m these counties Is 96 cases per 
year per 100.000 women. 

He said th\? rising trend here 
for most tumors Is si1%1Uar to trends 
nalloowide. but the caurornla Tu­
mor Registry data Is mucb firmer 
than tlult from olber parts or the 
country. 

Woo1en bere particularly re­rtect lbe rising rate or tung cancer, 
usually allrlbuted to Increased 
smoking by women and their eo· 
trance Into jobs �l b greater exi» 
sure to occupatlonal carcinogens ln 

RUSSELL DANN AT HEARING 
He watched test 21 years ago 

.. 

lbe air. The female Bay Area lung 
cancer rate stood at 2.0.6 per 100,000 in 1970, compared to 30.3 In 1975. 

The iocldence of all cancers 
rose by 19 percent among Bay Area 
women gotng from 291 caSfS oo icXi'.OOf1n 1970 to 346.2 case.� ln 1!!75. 

Tbe perplextng incidence of 
melanoma al the Uvennore labora· 
lory, while Just part of a large'!' 
puzzle, Illustrates the compk!Jdty of· 
finding out what lies behiDd health statistics. 

Biggs' flnt mo�-e was to calcu· 
late tbe melanoma rale at the big 
nuclear weapans laboratory. Based 
on the average employment ov!'I' 
the pasi ten years, It came to 26 
cases annually per 100,000 persons, 
more than twlCe lhe avenge Bay Area rate of ten per IOOJW). 

The disparity remained e,·en 
with a rougb correction for lbe 
differences In age. race, and sex 
between the lab population and 

..that or the general Bay Area. The 
typical laboratory employee - a 
middle aged v:blte man - bas a 
&t.atlstlcally higher risk for mela· 
noma that the average, Biggs b.u 
found. · 

But .. ·Ith thls accounted for. It 
stlll appeared lhe lab should have 
suffered only abOut ten cases In W.o 
years, not 14. 

currently, the Jaboratorv � 
J!reparlng a deta!@, romputeriZ 
summary of employee medical 
record5 and background� !or Aus-

tin's tumor regLm� 
pre<:lse calcuJit ton 
number of metani 
have been expecte 

· And. If the ru 
&US'(llclouslv hi11b. 
worklnJ: condlllc. 

DIS· 
I N  
C i  



1p in Bay Area Cancer Rate 
Vet 'fesfifies About A-Blasl 

House Commerce subcommlt· 
tee hearing that tbe govern· 
ment will expedite Its search 
for other soldlera wbo partlCI· 
paled In lhe 1957 exercise and 
later developed leukemia. 

Califano said elgbl Jeuke. 
mla victims have been ldenti· 
fled among 500 or the 3153 meo 
known to have been present at 
tbe test. But he deeUoed to 
make a direct connections be­
tween the test and tbe dlsea.se. 

The panel Is probing �· 
ble connections between rad.la· 
tion and leukemia. 

hundreds or troops were 
marched Into tbe Immediate 
area of the blast to conduct 
maneuvers and determine the 
e!flclency or soldiers in a nucle­
ar blast are:i. 

Dann said his group bad 
been moved Crom a protective 
trench to 10 unprotected hill· 
side vantage point, wbere tbey 
felt the effects of a "sizzling" 
blast that "knocked me and 
some other troo1>5 ten to 15 
fee\." 

RUSSELL DANN AT HEARING 
H• watched test 21 years 090 

Dann, fl. ot Albert Lea, Mino.. was among the Army 
troops at Camp Desert Roct 
lliev .• on the day or the Opera· 
tlon SmokV blast. 

As part of the exercise, 

Retired Army Colonel ThomllS Stedman or Savannah, 
Ga., wbo comamanded a unit at 
the site, testified that in his 
Judgment safely procedures 
"appeared to be adequate.• But 
be did not discount the osslbili­
ty that individuals could have 
been a!Cected by the radiation. 

t'nJ"' p,....., 

:emale Bay Alea Ju� tin's tumor re!!lstry to nermit more radiation or other cucinogens active materials.. <od at 20.6 per100.000 precise calcuiatlon of what the could follow. However, Biggs said, "[ don't .i.red to S0.8 Ill 1975. uumbec of melanoma eases wopld Shore was among rv.·o laborat� lhlnk that was a factor. Bernie 
Jenee or all cancers 

have been expected to be. ry workers who died or the disease. seldom worked wttb radionuclides. 
:cent among Bay Area And, it the rate still remains He was bead of tbe racUJt)"s lo tact, radiation exposure doesn't 

!\ from 291 cases per suspiciously blgb, lnvesttgatlon of biomedical division, whose worke� seem to have pla)'ed a role al all In 

Q to346.2cases lll 1975. worklllA condltlOos aod l)OSSihle Ofteo undertake studies wltb rad!� wbo gol ltand who d1dn'L" 

plexlng incidence or ,;..;;.;;.=;::_.;;,,;;,,;;==;;_;=__=.;==-------------...:.:..:...::..:....:.:..:..:::...:...__.:..:_.:::..:.::....::.: __ _ 

the Uvcrmore labora· 
ust part. of a larger Jte& the compk!xity ol · 
bat Hes be.bind health 

'SI move was to calcu· 
inoma rate at tbe big 
'IOllS laboratory. Based 
·ge employment over years, It came to 26 ,y per 100,000 pllT'SOn<;, 
:tee the average Bay ion per 100,000. 
.uitY remallled e\·en 
� correction tor tbo 
n age, race. and !K'X 

lab population and 
eneral Bay /lrU. Tbe 
atory employee - a "'11ite ma:n - bas a 
·igber risk tor mela· 
.e averqe, Biggs has 

this accounted for. It : tho lab should ba\'e about ten cases Ill t...:n 

·, the laboratory Is •etaned, computerized 
employee medical 

:iackground! for Aus-
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Cautious Report on Farallones A-W a�'� 
lly (.'/1111'/,,.. 1• .. 01 

�clt•tt• • t,.,-,..,,.,,_'"'" m 

. The t.awrcnce h1lloratorr t1•an1 
5amplcd lbc area from ; btrdt on 
the �11rrace In January. J!l'j"j, �ml 
last October ;a team from the Em·f. 
ronmental Protection J\'.!<'OI'\' uwd 
a research suhmarlne io r�·trlmc 

ra(ljoactl\'e elt•mcnt, WilS r�nl at 
ll!vels ten to �ll'S hi"hl'C th ,ij 

clue to �tomlc liomt> tests by the dum11MAR 1 5  1978 U.S. and So\'let Union In the l� • ._ · 

U�1lio11ctlrll)' ·�tl�hHy hll(ho!r 
thun Mnnul - hut '"" non­b11r.mlous - ''ll� d•·><·rlhcll )'l"h'r· 
1l;1y by t,1 u 11r<1UJ!li of IJ1\'t"'tl;wt•m1 
\\ho ••x;1111l1111tl the 11n�1t·;1r \\1l�tc 
dih1iosnl �Ito 111:ur lh•• F'urnllnn 
!•land� laot wur. 

, '. , • ; .. A; I .1. •. :. 
One fl'llllTt. lssuutl m- rt.,.llarclt· 

er.; • a1 the l�wrt'ni:ti 'u1t•rniur.i l.;1IJV1�!un-. $aid dl'lalll'tl anal\·��, 
of fi�h. \\Orm�. and mtlllttM'S taken 
from the ot:cnn l)ottom and the 
waterb ncnr tho oltl dunlfl �ltu 

normal In \\i!\(!r:s and s<odinwots 
lmml'dlal\!lv ;1round h.�rrcls ol the 
rallioacHyc: 11;istc. 

one or the casks aml sample bot1om Tbc c·111111ou�ly wordetl Lh·e,.. 
Hcdhncnt� nenrhy. more rnport �uid. "ThU; t•xtruncous 

'T'" .. 1 1 �!Jurce d�5erves nd<litlon�I study." 
,,e reiK'ar.:.� l:lfotb fu Jo" cd , , •. , 

.;. r1.�ln� publk: and 'l;!O\'Crmnc111nl: • r !fut Victor t:. Xt .. hkfn, a nude. 
concern that hli;bly to�dc 111t11onl· . ur c·beml!;t ''ho let! th" Ll.-crmore 
um and otbe.r rallloacllw i;:otop\:8 effort. rcl\1>t'tl to :t!'!'O!:iute the 

could estnpe rrom the tlrnms to hli;bcr lcv\'ls with the 1<1�lc wal<ICS. 
contaminate Fish an\l other cdtblc .. !'hat "oul<I he �1icrulntion." he 
marine orgunltinti;. suhl. "I cun only dl'S(!rtht! the 

round no riuJloaclMty HbfJ\c l<'• t•I� Conclusions rrotn the El'i\ 
In �lmllnr �11b1rnls caught l'lscwhrrc study won't be <1v11lluhh! for nboul 

111\lllSUfCJlll!Uls." 

But while thl� 11ur111alh· rure 
Isotope ol plutoulum wa.s flt•\ nl1�l. 
N�hkJn i;ald. ovcrull 11h11nt1a11ce or 
total pluLonlum wa� "cxac!J� "hat 
yuu wnuld 11xpccl Crom global 
fallout patterns." 

In lhe worltl. six weck5., bllt t ht! m-ulls rule�M.�I 
1 yeslcrtlay by the Lh·crmorc J..'fflU(l 

,'.\!JoUt 2'.10 Sl!UMre nlllt'S OJ rn� "SUUDtl very lllUCh like \\hat \10 l'ttc1nc .. &outh mid �\1.'St. or ' round," llald Dr. X n. Neliwn. thief Fun�llnn
�
<S mul at1011t 'l(t nul<'s "t!l -of the: ErA's Hudlation Suurcc of San Frnncbco. ""re ll:i<'d !l8 ll.· .. .Analysis UrarJch In Washington. · d 1 �)'0!-i:tl ¥Jt'.! [or JO\\ ·IP\f1! ;1tomlc.' ,. .. . _ - . � . 

Lc\•cls or l.'i'�luin 137, anjll her' 

And EPA occano1t111pber Marl- · 

lyn Barela ti3ld the Uvermorc 
re.<ults arc ''right In line" with th\! 
b1Ul-unpubllshed result� or the EPA tests last Ot:toht1r. 

· -, • , Those lest!!. ll8 �'ell a3 prevluut; 
surveys Of the site, baYe revealed 
that lip 10 25 !lfrccgt of the butle•r 
wa.�tc drum� have t1l!lapsed. at l!li!Sl 
P.arHally under the prwure or th•• 
ocean 6000 roet b-Olow the surCa1•e 

Sllt:htly l!xccss ru1llatlon due tu 
11lutoniu111 and cesium ho!I bet•n detected, �he snid. hut only "it hln 
five mctN"S of the (.'a�ks. ·1r we hot.I 
done the t�\$ fl\·1.' Y"-11'1i ago. our 
cquhmuml then '' ould 11ot hu..-c 
been St>n�lllvc enllUl!h to pick ll 
up," ,;he �itltl. 

\\l:�tt•s, 11ackct! 11110 """"' i1: 'ii�' · · "  ·The tootu)'lc known as 11lutynl­
co11�rcte-H•;th:!I 5!};:11l!on ull 1lrum.s. · um 238. while 11xuully lt>SS abundant 

radioactive 11lcmcnt nicasurcd fn . •  ' Nl)sbklu's Lh·crmore group 
· the te:its, \\Cre also no 111rrerl'ut - also te:.tcd rockF!lih. bouom worms. 

from l!�J(i tu Jf.!!i.i - th:in-oth�c lwJulies ur the rrom J;IObal r�•Ucrn� �1111;1r1:1 ;tli and mollu.cs From the Farnlloncs 

The �lum concentration lo 
the rockll�h wns "unremarkable" 
Rnd less Utan half lhal normally 
round In some other po11utar sea· 
food�. includlnA Padflc albacore. 
N().')hkln's team said. Plutonium 
ll!vels were "well within the levels 
found Iii. tllisues of other mlll'lne 
specle5 colrcctid from mhllulltude 

· �n.�.· accyrdlng to t�e LIVCI' �\11..�.uf. more group. B:l.V1l�1 
Botto�-IMng Invertebrate 

worms and mollu�<.'ll also showed no 
excess radh1tlon, N<>:>hktn !i'llld. 

In adtlltlon to determining J10So 
�ible haiartl� or nuclear wast<'S. 
NO!ihkJn suld, oc.-ean measurement 
of radioact Ive p;1 rtlc:les reveals ho•· 
pollutant� In general are dlspe� 
and carrlcll hy curren� Later U1ltl 
year, the Livermore team wlll 
undertake �lmllar moasuremenl8 In .. 
the Marshall lhlan!I�. near the 5ltes 
of homb tt'l'UI at the Bikini an!I 
Eniwetok atoll!!. · ... 
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co hospital. Unfortunately, the only 
way to qualify was hy agreeing to 
enter a "hlind'' study. Shore signed 
up hoping he would be one of the 
lucky ones to receive the potential­
ly valuable drug. But when his case 
worsened Virgie analyzed the medi­
cine in her lab. and determined 
Bernard was receiving dutnmy pills 
- placebos - instead of the real 
thing. He dropped out of lmmuno­
therapy. 

From there the Shores Yisited 
doctors in Wnlnut Creek, Napa. Los 
Angeles and other cities in search 
of the right therapy. But opera­
tions, chemotherapy, and other 
treatments failed to slow the dis-

;<_ 

ease. The 49-year-old scientist was 
hospitalized on Christmas Day 1977 
and died last January 16. 

"The thing that was so terribly 
hard for him," says Dr. Shore 
looking up from a diary she has 
kept ot the nightmare, "was to be 
familiar with the literature and 
know exactly what was happenlng. 
We thought we were doing every· 
thing, but in the end the treatment 
didn't make any difference. Now 
you sit and wonder if he would still 
be alive had the doctor been 
quicker about operating. process­
ing lab tests and putting him on 
chemotherapy.'' 

But like most other relatives or 
melanoma victims in the Livermore 
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Valley, Virgie Shore suspects that f}. 
the only long term answer to the • -
problem is identifying whatever t.: 
environmental pollutants may be �· 
responsible. � 

� For its part, the state health � 
department is now planning to i( 
publicize the sudden upsurge of �'. 
cases in suburban Bay Area coun- � 
ties. They will make urgent recom- � 
mendatlons about the value of � 
early detection and reduced expQ· f 
sure to intense sunlight �-·· � � ... · Over on Cinnabar Court in 
Livermore, families such as the r­
Longs are interested in this itlea. t· 
They anct their neighbors ha,·e r 
become extremely sensitive to new t:.: 
cancer cases such as a local 7-year- I. :  
old now being treated at Stanford r 
!or another rare tumor called ,. 
Ewing's sarcoma. Although this � 
disease is not related to melanoma. .. 
that ract does little to reassure � 

(--those who originally moved to r. 
Ll\'ermore for their health. t· 

E· I t. 
( � 

"My husband and I are think· 
Ing about moving to Sacramento 
now," says the Longs' neighbor. 
Anita Redding. who was like a �­
grandmother to Jimmy. ··we came f. 
here fl'om South San Francisco 10 r 
get out of the fog. figuring it would t J be good for our allergies. Our t 

, allergies have gotten worse. And � frankly all these cancer cases upset j us." 
· 

? Stan Long feels the same waj': 
··1 don't know what's causing this 

J: c:luster out here. It may be the lnb 
J and then again it may not. But ·1 

think I'd just as soon move to the 
J mountains until they find out 
.; whnt's �oing on." 
ll Scouting out a new location 
s- should be easy for the LQngs. Their 

son had always wanted a camper 10 
use ror fishing trips with the 
family. What with the cost or 
running hack and forth to San 

1 Fran<:isco for treatment, such a 
purchase was out or the question. 

Stan tonk his $2.500 insurance 
• · benefit and bought an eight ye.tr 

old camper body that now sits o� 
_ top of a pickup parked in front of 6 their house. On the back it say� 

L "Jimmy's Gift.'' : 
"This reafly was Jimmy's Gift.�· 

said his father. "Now 've've finally 
got it for him ... 
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Radiation Misl1ap 
J�t Livermore lab 

lJy Clwrl1•a l't•lll 
r-iN•C# Corr�•p<J1tdt•ri1 

A radiation accident affecting 
three Lawrence Lh·ermore Labora· 
tory employees is under investiga­
tion by the U.S. Department of 
Energy, a laboratory spokesman 
said. yesterday. 

Officials said the tbree men. 
whose names were not released 
''for privacy reasons," may have 
suffered dangerous X-ray exposure 
to their eyes wben a leaded-gla:.s 
shield was left off a newing port in 
a nuclear materials experim�nt. 

Alt hough the three workers 
have developed no symptoms. such 
exposure could eventually lead to 
cat:iractc; and possible blindness . . . 
years or even decades from llO\\. 
Exposure to high-dose X-rays :ilso 
C"arrie:. an increased rLc;k of en!n-
1 ual cancer. 

The three workers were run­
ning a te:.t earlier tins month in 
which �amples of carbon. tantalum 
and tungsten were bombarded \\ ilh 
a be:i.m of high-energy electron:.. u 
prote:ss that produi.:es intense X­
rays. 

The te:.t apparatu:. is in a 
temporary research tr:iller that is 
part of the laboratory·s isotope 
sl'pnration facility. It is shi�lded by 
lead, but has a one-and-one-half­
inl'h vic\\'ing port that b supposed 
to be to\'ered by tran:sparent. lead­
ed glass. 

The exposure of tbe workers 
was di:>cowrcd Tuesday when their 
dosinwters - devices pinned to the 
clothing of laboratory employees to 
determin(' their aC'cumulat('d radia­
tion <'xpoi.urc - were checked hy 
�afoty per:;l)nnl'I. 

Till' n•sults l:ihowt•cl alarmin,l!IY 
hi!,!h Jt>rel!-. of ('Xposure. ll'<tdi11g to 
1 ht• dis('O\'l'ry that th<' prot<'Ctin• 
!)hidd \\a� not installNI on tht• 
dl'\\ ing port during at lt•ns1 sonw 
of the exprrinH•nt!? het\\'Cl'll April 3 
1nrl 10. 1\ 1t�;1111 of lnw�tlgator:o 
11 ,. ....... 

from the Department of Energy ill 
now leading an effort to duplicate 
Lhe error in order to det(>rmine 
precisely how much radiation expo-
11ure the men ceceived. 

Some experiments at tbe labo­
ratory involving hazardous materi­
als or radiation are equipped with 
interlocks to prevent tests from 
being run unless all safety proce­
dures are followed. 

However, no !>uch precaution 
was taken before the 3l'Cldent ..... ,.,.c---... 
involving the three workers. ac· 
cording to a Livermore spokesman. 
"Machines like the bcvatron at 
Berkeley sbut down automatically 
when someone opens th<! wroni;? 
door or somcthin�." he said. "hut I 
don't think we do this for portholes 
and the· like.'' 1The be\'atron is the 
high-energy atom smasher at tbe 
Lawrence Berkeley Laboratory .l 

i'\o acturnte estimate of the 
expo:sure could be gotten from the 
do!limeters pinned to the workers· 
shirt pockets. he added. "Ther 
cannot be • correlated with tht 
exposure to the eyes." he said. 
"Th('y just indil'ated something 
abnormal had occurred." 

The in"e:stigation is expected 
to Wke several weeks and the 
expo�ed employees are still at work 
at the laboratory. 

A team of fl\'e in\'estigators 
from the energy department's re· 
gionnl office in Oakland i� leading 
the probe. 

ff the inquiry confirms that 
the: CjHliation expoi-ure was jn facl 

dang(>r<111s. it would hl' the> four1 h 
:;uch inl'idt'nt n•porlt'<I in the h1>hl­
n· of the sprawling fat'ili!y operill­
t>d for lhc• fC'deral go,·ernmcJJt 
sfnce the early 1950s by the Uni\'er­
s!ty of California. 
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Reporl· Criticized on 
UC A-Weapons Lab 
A special committee's report 

that the Uruversity of California 
should continue to manage two 
nuclear weapons research labora­
tories was called a "classic adminis­
trattve wb.ltewash" yesterday by 
opponents of the university's role 
in the research. 

At a press conference on the 
Berkeley campus, members of the 
Nuclear Weapons Labs Conversion' 
Project issued their own recom­
mendations for the Livermore and 
Los Alamos labs as an alternative to 
findings made by the special com­
mittee last week. 

Tbat eight-member panel, 
beaded by former UCLA vice chan­
cellor William Gerberding, urged 
continued operations of the labs by 
UC but called for creation of a 
special nine-member board of over· 
seers to survey laboratory pro­
grams and keep tbem from getting 
'"isolated from the larger world of 
thought and action." 

Speaking for the anti-nuclear 
project, UC physics professor 
Charles Schwartz said the makeup 

-

of the Gcrberding committee was 
lopsided with the ''uppermost hier­
archy of the university." 

Its report, he charged, was "so 
lacking in commitment, clarity and 
plain common sense that It is 
unlikely to be or any use to the 
university or the general public." 

In its alternative proposals, the 
project urged the regents to con­
vert the labs to "basic energy 
research that would meet our 
increasing need for safe, renewable 
energy sources." 



ln addition to what the 
study called "routine plutonium 
emissions that began i n  1953," 
the Rocky Flats plant released 
high concentrations of plutoni­
um Into the atmosphere in 1957. 
1968, 1969 and 1974. In 1957, a 
fire at the plant resulted in a 
release of piutonium In amounts 
19,000 times the present maxi­
mum set by the Department of 
Energy. which took over the 
funcllons of the ERDA i n  1977, 
the report said. 

Johnson said the higher 
incidence of testicular cancer in 
plutonium-exposed men was 
"particularly significant" be­
cause scientists at Rocky Flat.s 
have shown In animal studies 
that Ingested plutonium tends to 
collect In the testes. 

,,-,,.,. t'ork Tlmr• 
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Study of Cancer 
Nea�_�s Plant 

Dcn"er 1 pD 1 1 10?0 Johnson based bis study on 
Peo wtb t'1.·c dd�rf wttid cancer Incidence data for 1969 to 

Crom the oc y · a s nuc car 1971 collected by the Colorado 
weapons plant near Denver fiave Regional Cancer Center for the 
substantially higher cancer rates National Cancer Inst.itute. The 
tban Denver-area residents not data reflected cancer rate$ 
CX{!OSC'd to the plutonium eml'i· among 595,�6 whites who live 
sions, according to a report up to 24 miles downwind from 
made public Mondav by the Rocky Flats and for 423,866 
<lirector · of the heaith depar whites In the Denver area not 
ment of Jefferson county where exposed to the plant's plutonium 
Hocky Flats ls situated. 

' emissions. The study controlled 
for variables. 

The study was conducted by 
Dr. Carl J. Johnson, a physician 
and epidemiologist who, ln addi­
tion to being county health 
director, Is associate clinical pro­
f essor or preventive medicine at 
the University of Colorado Medi· 
cal School. 

The Rocky Flats plant. 
which covers ten square miles. is 
the nation's only facility produc­
ing the plutonium cores used in 
1uclear weapons. It is 16 miles 
torth.west of Denver, and is 

.>perated for the feder:il govern­
ment by the Rockwell Interna­
tional Corp. 

The study was first made 
1vailable by a representative of 

the Univ�rsity of California Nu­
clear Weapons Lab Conversion 
Project The Berkeley-based or­
ganization Is opposed to nuclear 
weapons development at the 
Lawrence Livermore Laborato­
ry, a facility operated for the 
Department of Energy by the 
University of California. 

Johnson said be would dis· 
cuss his study in Livermore 
tomorrow at a hearing on the 
environmental impact of the 
Livermore lab, some of whose 
weapous use components 
produced at Rocky Flats. 

Johnson's findings contra­
dict a 19TI environmental Im· 
pact statement. prepared by the 
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J.pril 4, 1979 

Mr. W. R. Pemu.ngton, 9eputy Director, Office of Environ.went.�! Compliance 
9:ffrfta�!ogt �£0 
washington, D. C. 
Dear Mr. Pe�on: 

20545 

I request tilMopportunity to •Peak at the public hearing on April 12tn, at 
the Granada High School in 1.ivermore, California. I believe that my 
etate.ment will not take in excess of ten minutes; probably lees. 
It will include the following: 

First: lfY observation that the Draft Environmental lmpac• Statement seems 
to have been d:ravn up by the Staff of the Lawrence ui. vermore J.abora tory 
itself. And that, it thia be the caae, the result is not an impartial sti..dy 
and report. lo:r vhereaa the :mathematical data therein can be, a .. d should be 
checked f'or accuracy, the interpretation of these data would be highly 
subjective; u would be any cleeiaiou tor needed changes that aigbt be 
indicated by them. 

Second: I note, in certa.ill areaa, quite general, rather than apecific 
et&tementa . !"Or uample, P 1-1, 4th paragraph: • -today • . •  programs include 
magnetic fusion research, peaceful uses of nuclear explosives , bio-medical 
studies, laser fusion and laser isotope aepa.ration research. • And, in 
paragra�h ;, •.Anticipated national benefita • • •  include energy programs in 
geothermal • • •  coa.l • • •  and solar energy. • we need to know, percentage-wise, 
how much research, in process and planned, in cowpariaon with that for 
nuclear weapon. research. In tnis paragraph alao is clearly ahown the 
non-objective th1nldng of those vbo wrote this report: "»enefi ta to national 
defense have resulted .froa the nuclear weapons developaent pro£,ram. • This is 
an opinion, not a tact. lo11ever widely held, it is now increasingly 
challenged by a growing number of citizeu, including eminent acieutists. 

Third: Concerning Health: Where the background radiation ie referred to 
as a norm, in aasessing the coaparative dose� received at the site or near 
it, no account is made of the fact thb.t background radiation itself, in the 
Li•ermore area, bas been increasing over the twenty-five years of the 
Laboratory's expel"iaenta. In other word.a, background radiation, for com­
parative purposes , should be taken troa an area where nuclear research has 
not been carried on; particularly froa an area not as close as the whole 
Bay Area is to the Nevada teat site. 

1399 Queens Road 
Berkeley, California 94708 
(415) 845-3259 

Ve.'/:¥,· sLce'J>yo\tl'S, _0--,�r< I .iLh.v Grace Dille J 





ENVIRONMENTAL COALITION ON NUCLEAR POWER 

b1tcullve Olreclor.: George 8oomsmo- R.O. 111. Pooch Bonom, Po. 17563 717-548·2636 Judl•h Johnsrvd-433 Orlondo Avenue. S101e College. Pa. 16801 814-237-3900 

119 E .  Aaron Dr. 

State College 

Pa . ,  16So1 
9 April 1979 

' ' . 
, ... 

Mr. W . H .  Pennington 

Depudy Director, 

c -.  
� ---­.-t-':"'\ 

Office of Environmental Compliance 
and Overview 

U . S .  Department of Energy 

Mail Station E-201 
Washington ,  D . C .  

20545 

Dear Mr . Pennington: 

l ) 

·' 

Enclosed is my response to the DOE Staff responses to 

�omments received on the DEIS for the Livermore Site, March 1979. 
I would request that these be included in the record of the 

hearing to be held on this matt er. I will be unable to 

be present at the hearing in Livermor e ,  California on 

12 April 1979, due to commitments here. I would further request 

that the hearing record be held onen so that I may respond to 

the Staff concerning my remark s .  I seek only to clarify the 

issues nresented in my enclosed response and in my original 

comments. I expect this can be done quickly. I apologise 

for the delay in this submission. The events at Three Mile 

Island Unit 2 required considerable time and effort . 

Sincerely, 

. .. -.. � o \  ' ' 

c;:r.-. 
, .. :, -: :? 

WA-. a �  
Wm. A .  Lochstet 





Response to DOE Staff Statement on 

Comments Received on 

DEIS for Livermore Site , March 1979 

by 

William A .  Lochstet 

Environmental Coalition on Nuclear Power 

April 1979 

The U . S .  Department of Energy Staff" has prepared a 

Statement in response to comments redeived on the Draft EIS for 

the Livermore Site ( DOE/EIS-0028-D ) ,  which was issued in 

March 1979. Three specific responses from the staff under 

the waste management section need to b e  addressed. 

The second comment and response under wa ste management 

( page 19 - middle of page ) concerns , expressed by commentors ,  

onsite radioactive waste storage at LLL and ultimat e  shipment 

offsite. The DEIS does not address the environmental impa cts 

of such operation s .  The ultimate disposal of this waste i s  

dismissed by the staff in its last a sentence which says that 

once these materials leave the Livermore sit e ,  the responsibility 

for safety is transferred to the waste management facility. 

We shall not be con cerned with transportation for the present. 

If the wa ste is produced by LLL operations , then the benefits 

of that activity a c crue to LLL operations ,  so must the 

environmental impa cts of its disposa l .  This is true even 

i f  the "re sponsibility" for such disposal lies outside LLL. 

If I.LL did not exist , the wastes would not need to be disposed 

o f .  This undeniable connection was recognized by the court 

in footnote 12 of NRDC v. USNRC , 547 F .  2nd 633 ( D . C .  Cir . 1976 ) ,  

which states in par t :  
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We note at the outset that this standard i s  misleading 
because the toxi c life of the wastes under discussion 

far exceeds the life of the plant being licensed. The 

environmental effects to be considered are those flowing 

from repro cessing and passive storage for the full 

detoxification period . 

This statement clearly links the operation of the p�ant to 

the totality of impa cts resulting from waste disposa l .  The 

waste disposal was to be carried out by the U . S .  Government, 

which was not the owner of the plan t .  Even though the 

responsibility for wa ste disposal is transfered to another 

entity, the environmental impact is not . 

The third comment and response XK in the waste management 

section ( Page 19 bottom ) concerns burials of waste at 

Site JOO, and the need for an environmental impact analysi s .  

The Staff response seems to imply that i f  the requirements of 

10 CFR 20 are met , there i s  no environmental impa ct . If these 

requirements are met . the environmental impact is deemed 

acceptable. The environmental impact should be evaluated by 

the Site 300 monitoring program , as stated by the x Staff. 

This evaluation should be included in the FEIS . This environmental 

impact s hould also be eTaluated by studies which attempt to 

predict future •ovements of this materia l .  These evaluations 

should be included in the FEI S ,  also . This enclosure i s  required 

by footnote 12 of NRDC v .  USNRC as quoted above . 

The comment concerning the health consequences of radon - 222 
emanating from the depleted uranium waste a t  Site JOO is adressed 

at the bottom of page 21 and the top of page 22.  The Staff 

points out that this depleted uranium is essentially free of 
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radium - 226 , the parent of radon - 222. This i� essentially 

correct. This is the present composition of the waste,  but 

it does not remain so . The depleted uranium is laggely 

uranium-238, K whi ch decays radioactively by alpha emission 

to thorium-234 . �horium-234 in turn decays thru pro\actinium 

234 to uranium 234, by beta decays. Uranium- 234 decays k 
thru thorium-230 and radmum-226 to radon-222 by alpha decays . 

With the passage of time, this process will lead to an 

increasing radium-226 content , and an increasing radon-222 

generation rate. This process operates on a time scale 

determined by the 4 . 5  x 109 year half life of uranium- 23 8 .  

The original comment concerning radon-222 emissions should 

be fully considered in this light. The FEIS should inclu•e 

the impa cts of these radon emissions. 





Dr. John Farmakides, Chairman 
DP.IS �dvisory Board 
U. S. Department of Fnergy 
Washington D. C. 20545 
Dear Dr. �armakides : 

1008 Willow Drive 
ta�ayette, CA 94549 
April 14, 1979 

ilhy is i t  assu.�ed th�t development of nuclear weapons ( the stated 
purpose of the LawrencEI Liverino:-P tabor<1tory) is in our national interest? 
Professor F'llsberg showed that the new weapons developed by the Lab are 
used to back up first use threats, while the �merican public has been 
hoaxed into believing such weapons are needed as deterrents. Surely this is 
the sincle most important question for your committee to consider. The 
ultimate environmental impact is n�clear holocaust. What other eventuality 
can you foresee - unless we stop searching for ever more lethal weapons? 

�nother totally unexam.ine<i assumption which is made throughout the 
DFIS is that there is ANY safe level of railioactive pollution ( emissions or 
effluents "within govern"!lent guidelines'') .  That is tantamount to saying 
11for this purpose it is okay to kill a certain number of people and engender 
a certain amount of genetic da.'llage'' . Independent scientists have no doubt 
that naturally occurine backgro�nd radiation accounts for some percentag� 
of the cancers and genetic damage o�r population now �.xperiences. Adding 
human-Made raaioactive pollution to the environment ineVi tably increases 
the number of deaths from cancer and leukemia and the n·umber of harmful 
mutations proportionately. Worst of all. it is not just our generations 
which will pay (are paying) these frightful costs. Contruninnti on of the 
earth with radioactive particles of long half-li..f'e , some of i t  concentrated 
ominously through the food chain, is our deadly iegacy to any who may live 
in the coming millenia. 

I appreciated your patier.ce and fairness during the hearing which I 
attended from nine to five o ' clock. I am a conc�rned citizen, nearing 65. 
I should like future generations to be able to love the gift of life as 
I have. 

Sincerely yours, 

l)�id/:1 7� 
Dorothy Headley 





(UJ� Nuclear Weapons Labs 
Conversion Project 

_ ........,. .._ _  
13IO--
s.. ,._....,,CA 94103 

l4181 12W978 

... ......, St_fot _ 
IOI &ft- Htll. UC llorUlo\I 
........ CA !M720 141!51 8'1-4138 

Mr. Richard A. Du Val 
Asst. Manager for Programs 
U . S .  Department of Energy 1333 Broadway 
Oakland, CA 94612 
Dear Mr. Du Val: 

E-a• P- llmltu•• 
!M4 MetO.t S1rwt. Rm. 509 
S. F,.,,.ico. CA 94102 

14191 391-5215 

2740 Hillegass Avenue 
Berk�ley, CA 94705 
April 16, 1979 

4 �, )" - '(� -� �1.. .4-:e. -I/..., 
Thank you for agreeing to answer the questions raised in the 

Conversion Project ' s  December 18, 1978 critique of the Livermore 
Site Draft Environmental Impact Statement which were not addressed 
in the Energy Department ' s  staff response in March,  1979 . 

In the interest of obtaining thoughtful responses from you, 
I have actively self-censored, omitting not orily those questions 
directly addressed in the staff statement but also those whose 
answers I can in.fer from the statement and from your answers to 
questio.ns at the hearing last Thursday. There are two exceptions . 
One , #7D , is modified to be self-explanatory and, I believe 
appropriate. The other, #llA, was not dealt with in the staff 
response on Mission of the Laboratories. 

At the end I have included five questions raised but not 
answered in the hearings .  All of them are directly related to 
concerns addressed in our December cri�ique and so do not repre­
sent an attempt to raise new issues. All are relevant according 
to DOE criteria. All are unquestionably important. 

lB. Maximum credible spmll makes the wholly unwarranted 
assumption that the building air filters continue to work fully (3-65) . Serious accidents occur when there is a multiple 
failure of several safety precautions. A proper risk evaluation 
will consider such cases; why didn' t  yours? 

lC. Why was whole soil sampling rather than respirable dust 
sampling used to determine plutonium hazards both on-tii�e (2-62 
to 2-65) and off-site (Appendix 3C)? There was a response to 
this question in the staff statement (page 6) , but Dr. Johnson, 
Ronald Tidball and Ronald Severson answered those criticisms of 
his method in a letter published in Science two years ago (enc­
losed) . Since the subsurface contamination of soil by plutonium 
is also of interest , both methods should be used; the incomplete­
ness of his method is hardly reason to reject it , particu.larly 
sinc e ,  of the two , his is the more inclusive in terms of risk. 
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lD. There are no Federal guidelines governing exposure to 
Americ ium ( in all forms ) ,  Californium ( in all forms ) ,  Thorium 
230 and Radon 222. '.'/hy is there no discussion of how the Lab 
governs the use of these elements? 

2.!.:_ Will there be in the next draft of the EIS summaries 
for each year of exposures by Lab personnel to radioactive 
substances? 2.1h_ In the analysis of the ARMS flyover ( 2-66) it is asserted 
that of the 11 radioactive spots targeted by the flyover , "None 
of these represent a radiation hazard to workers in the area . "  
Where i s  the evidence to support that assertion? 

In the analysis of dispersal of radionuc lides by testing 
activities at Site 300 , the c laim is made ( 2-66) that debris 
scattering is c onfined to a radius of 500 yards and thus " · · ·  
the areas affected are well within Site boundaries and the 
uranium leve ls observed constitute no health hazard . " Why is 
no evidence offered to show that the debris is in fact c onfined 
to a 500 yard radius of the firing table s ?  Does this include 
very small particulates? Why i s  no evidence o ffered to support 
the assertion that the uranium ( and beryllium) debris constitute 
no hazard to Site 300 workers? 

3 0 .  In the section entitled "Accident Analysis11 ( 3-47 et seq. 
and Appendix 3 C ) , there is neither acknowledgement nor analysis 
of the dangers to Lab personnel of accidents having "off-site 
significance . "  Why not? 21h_ Has c onsideration been given to suspending operations in 
Buildings 251 and 3 3 2 ,  noted by the DEIS as re quiring upgrading 
of their effluent c ontrol s7stems , until such time as the 
improvments are in place? 

4D. Will there be a listing in the next draft of all radio­
nucl"iCies currently on the site (according to the staff statement , 
toxic substances will b e  listed ) ?  Will average annual amounts of 
both kinds of substances be included? 

4E. What are the total amounts of radionuclides unaccounted 
for'T"Wh.at amounts are unaccounted for in 1977? 

4F. Will the next draft include a summary of the releases 
of radionuclides for each of the Lab ' s  years of operation 
( c f .  DEIS table 3 - 1 ,  page 3-22 ) ?  

4J. Has there been disclosure t o  officials in all counties 
through or over which the Lab ships radionuclides? Do each of 
these counties have emergency plans for dealing with an accident 
involving one of the se shipments in the event c ontainment 
vessels are breached? 

� If sewer effluent becomes contaminated and is redirected 
to storage , how many minutes of storage are available before the 
contaminant must be dumped in the Niles Canyon sewer? If the 
c ontaminant is very dangerous , how long can the effluent be stop­
ped before cooling water supplies would be cut off? With the 
sewer diverted t o  holding , is the working population evacuated 
from the Site? 

5D. The Lab ' s  sewer effluent monitoring station is in the 
imme<rfate proximity of the Tesla II Fault . What protections 



does the station have against disruption by an earthquake? What 
additional protections do the back-up systems have? � How long has it taken to aetect and to report to state 
authorities ( and to relevant county authoriti e s )  each contaminat ion 
incident that has had off-site significance ?  

'l..!.!_ The DEIS notes at 3-20 that radioactive and toxic liquid 
wastes are poured into the Livermoremunicipal sewer system 
through a proc ess of c ontrolled dilution either at the site o r ,  
if that fails , by gradual release from segregation tanks in the 
municipal system. What are the containment limits for effluents 
put into the sewer system ( 3-19 and 20 ) ?  21h. Reference i s  made on the same page ( 3 -20) t o  options in 
the event of a large release into the munic ipal sewer system. 
What are those options? ZQ:.. Is it true that neither the Nevada Test Site Impact 
Statement nor the Livermore Impact Statement has an environmental 
impact analysis of the nuclear weapons testing programs? If so , 
where is the analysis of the impact of that program to be 
presented? 

2.:_ A:re there plans to undertake transmutation of heavy 
radionuclides at the Lab? If so , will this be discussed in Ube 
next draft? 

10. Undar the discussion of " other Lab activit ie s " , will there 
be a discussion in the next draft , in the section describing the 
benefits of laser isotope separation and laser fusion technologi e s ,  
mention of �he centrality of tritium as a plasma ( a negative 
impact )  and�he production of plutonium as an intermediate step 
( another ne'gative impact ) ?  Will there be discussion of the 
weapons applications of laser fusion? 

1 1 .  I understand that you do not believe a discussion of the 
merits of further nuclear weapons deve lopment and of the impacts 
of such a policy to be relevant to the Impact Statement . However, 
in your response you did not address either of the points we 
raised. Wou&d you restate your sesponse to include them? They 
are reiterated below: 

1. It has been held by the Federal courts in a successful 
suit against then-Secretary of the Interior ,  Rogers Morton, that , 
under the National Environmental Policy Act ,  the absence within 
an agency of the ability to implement a course of action does 
not excuse it from an obligation to explore the wisdom of the 
course of action. 

2. The Department of Energy has in the past formulated 
its own position on nuclear policy which was at odds with the 
Administrati on ' s .  For example , Secretary Schlesinger and the 
Lab Directors ( Agnew and Batz e l )  have openly opposed the proposed 
five-year Comprehensive Test Ban Treaty. 

I want to add a third point for your consideration, if I may. 
3 .  Presumab ly, the development of unspecifiable new 

weapons through research and development is not covered by the 
Stockpile Paper, a lluded to in your respons e .  
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12.!.. Inadequarte consideration o f  alternative plans for the Lab 
that would minimize or eliminate existing hazard s .  

The National Environmental Policy Act requires the following 
of each Impact Statement : 

A rigorous exploration and factual evaluation of the 
environ.mental impacts of the full range of reason­
able alternatives to the proposed action shall be 
presented . ( 10 CFR 1021.41 ( c ) ( 8 ) )  

The present draft devotes three and one half pages t o  the 
c onsideration of four alternatives .  Will they be elaborated 
in the next draft? 

i� �"� 
14F. What agency�actually checks the Livermore Site to 

determine if the Lab has overlooked the danger of some activity 
�eyond what is reported in the DEIS? 

That c oncludes the list of the most important unanswered 
questions from our December critique. Below are the five 
additional questions alluded to in the beginning of this letter. 

1. Were there any acc idents at the Site before 1960 that 
had off-site significance or the potential for off-site 
significance? 

2. Would you list for me all burial sites for radioactive 
waste ever used by the Lab within 100 miles of the Lab? 

I know that you responded to the best of your knowledge to 
both of these questions at the hearing. They are of such 
importance , however , that definitive answers are called for. 

3 .  Will you be rei?onding soon to the questions and requests 
fo� information · s ubmitted by Dr. Carl Johnson? 

4 .  What is your position on his call for an immediate study 
of cancer incidence rates and rates of congenital malformation 
among the populace living within twenty miles of the Lab? 

5 .  What is your position on the request by Dr. Kenneth 
Miller for an analysis of the cancer incidence rates among 
higher risk subpopulations of the Lab ' s  people? 

If I can be of help in this admittedly tedious process , 
please call. 

cc : John B. Farmakides 
L. Trowbridge Gro se 
G. Victor Beard 

S

M/� � _, 

Will Rigg�J/ 
for the UC Weapons labs Conversion 
Project 
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Measuring Plutonium Concentrations in Respirable Dust 
In their report on the plutonium hazard 

in respirable dust, Johnson et al. (/) state 
that "the respirable fraction of surface 
dust was separated by ultrasonic dis· 
persion and a standard water·sedimenta­
tion procedure." It is apparent that their 
respirable fraction includes particulate 
that is too large to fall within the respi­
rable size range, and that the analytical 
results obtained after the sample prepaca· 
tion techniques described will not show 
the concentration of plutonium associat­
ed with the in situ respirable surface dust. 
My criticism has as its basis the following 
reasons. 

I) Wet digestion with hydrogen per­
oxide and particle dispersion by sonica· 
tion reduces or eliminates the binding 
mechanisms that hold respirable-size plu· 
tooium panicles to nonrespirable-size 
dust panicles in the surface soil. After al­
tering the real in situ particle associa­
tions, it is wrong to assign the final value 
for the soil concentration of plutonium to 
the original respirable size fraction of the 
surface soil. 

2) In using the sedimentation tech­
nique to isolate the respirable size frac· 
tion. it is wrong to base "threshold pa­
rameters" on particles having an ef­
fective maximum diameter of 5 µ.m and a 
density of 1 1 .45 gi'cm3 because (i} A 5-µm 
Pu02 particle having a density of 1 1 .45 gt' 
·cm3 has an equivalent aerodynamic size 
of about 17 µ.m, which is well above the 
respirable size range. Cii} By using the 
above threshold parameters, one in­
cludes in the respirable fraction much of 
the ordinary dust present that is well 
beyond the respirable size. For example, 
by Stokes' law, dust particles with a den· 
sity of 1.5 gi'cm3 and a size of 23 µ.m may 
be shown to have sedimentation charac­
teristics similar to those of PuO, with a 
size of 5 µm and a density (p) of 1 1 .45 g/ 
cm3. A 23-µ.m (p = 1.5 glcm3) dust par­
ticle has an aerodynamic diameter of 
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about 28 µ.m. It is the aerodynamic diam­
eter that dctennines respirability. 

This selection of threshold parameters 
may or may not give conservative results 
in assessing the hazard of plutonium in 
soil. The plutonium attached to host dust 
particles that are well above the respi­
rable size range is included as respirable 
particulate, while nonrespirable dust par· 
ticles with no attached plutonium are also 
included in the respirable dust fraction. 

In any event, these methods of sample 
preparation and data analysis will not 
yield valid results. The most conservative 
approach would be to call all of the pluto­
nium respirable, since that which is out­
doors is virtually all in the respirable size 
range (the mean size at Rocky Flats is on 
the order of 0.3 µm or less, depending on 
source} when considered as unassociated 
with host soil particles. If one wants to 
know the concentration of plutonium ac­
tually associated with respirable dust par­
ticles, then a valid technique must be 
used. One such technique would be to 
sample by vacuum and collect by impac­
tion, using an impactor that classifies the 
dust according to its aerodynamic size. 

JOHN A. HAYDEN 
Rockwell International, Rocky Flats 
Plant, Golden, C oforado 8040 I 

Rtte� 
I. C. J. Johnson. R. R. Tidball, R. C. Severson, 

Scltnce 19J, 488 (1976). 
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We believe that it is valid to disperse 
the in situ particle associations. The pro­
cedure is used in an effort to overcome 
the variables associated with micro­
aggregate stability, in order to achieve 
reproducible results and provide data 
that are comparable from season to sea­
son or site to site. Our definition of the 
respirable size fraction is that fraction of 
soil that includes plutonium oxide parti­
cles of the given size. This fraction does 

include other mineral particles of lower 
density and larger diameter (to 12.6 J,im. 
based on an average mineral particle 
density of 2.65 g/cm3, according to 
Stokes' equation}. 

It is irrelevant whether these other 
mineral particles are ever retained within 
the lung. although there is evidence of 
some retention (/). However, that does 
not render it unacceptable to use the 
weight of the entire fraction as a basis for 
expressing the concentration of the plu­
tonium. This fraction does comprise the 
orders of particle sizes of concern for 
health. 

We agree that the selection of thresh· 
old parameters could be based on an ap­
propriate equivalent aerodynamic size in 
place of the actual particle size. How­
ever, this is not necessarily a more con­
servative approach for the conditions of 
this study. It is probably true that nearly 
all of the plutonium on the soil is in the 
respirable size range (2), and we have 
probably measured nearly all of the plu­
tonium on the surface of the soil. A mi· 
nor adjustment in threshold parameters 
as proposed would result in a small 
change in the weight basis for expressing 
concentration. We believe that this con­
centration differ"Cncc is trivial, particu­
larly when compared with the difference 
between the weight of the respirable 
fraction (following our definition), which 
we used, and the weight of the whole soil 
collected to arbitrary depths, which it 
has been the practice to use in the past. 

Employing a vacuum device for sam­
ple collection may be a useful modifica­
tion of our method, if the device is 
equipped to avoid loss of submicrometer 
particles. The respirable fraction may be 
separated by any procedure capable of 
performing the separation effectively. 
However, the separation procedure that 
we utilized to isolate the respirable frac­
tion will probably yield more reproduc· 
ible results (3). 

CARL j. JOHNSON 
Jefferson County Health Department, 
Lakewood. Colorado80226 

RONALD R. TIDBALL 
RONALD C. SEVERSON 

U.S. Geological Survey, Federal Center, 
Lakewood, Colorado 80225 
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1 P R 0 C E E D I N G S 

2 MR. FARMAKIDES : Good morning , ladies and gentlemen . 

3 It ' s  now 9 : 0 0 ,  time for this hearing to be in order. This is 

4 a public hearing convened by the Department of Energy to re-

5 ceive your comments and views on the Draft Environmental Impact 

6 Statement of the Lawrence Livermore and the Sandia Livermore 

7 Laboratorie s .  

8 That statement was issued in September, 1 9 7 8  to 

9 assess the environmental impact of continued operations of the 

10 Laboratories and assess the alternatives to those operations . 

1 1  After the statement was issued the Department of Energy reques-

12 ted and received written comments on that draft impact state-

13 ment following which this hearing was called by formal notice 

14 to provide a further opportunity for public comment. 

15 The Livermore staff has prepared a statement in re-

16 sponse to the comments which will be useful in focusing the is-

17 sues for discussion and examination at this hearing . 

18 The notice for the hearing was published on March 

19 2nd , 197 9 ,  at 43 Federal Register 1 1 8 2 1 .  I t  set out the purpose 

20 of the hearing , the procedures to be followed , and designated 

21 this presiding Board for this hearing. For the record and for 

22 your information, let me introduce the Board at this time . 

3l 
a 23 On my left is Professor Trowbridge Grose , a geologist and a 
� Q) LL � 24 professor of geology at the Colorado School of Mines . On my 
0 � 25 right is Professor Victor Beard , a physical chemis t ,  and 
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formerly a professor at the University of Utah . He is now 

2 retired . My name is John Farmakides . I 'm an administrative 

3 j udge with a background in science and technology . I am 

2 

4 Chairman of the Board of Contract Appeals , Department of Energy . 

5 The notice also announced that this hearing would be 

6 a legislative type hearing , not au adjudicatory one. Therefore , 

7 we will not use formal procedures ,  such as testimony under oath, 

8 cross examination of participan t s ,  and so on . However ,  we will 

9 permit questions , provided they are relevant to the draft state 

lO ment which we are now considering . 

11  If anyone wishes to raise a question , please do so by 

12 writing out your question on a sheet of paper or on a card. I f  

13 you don ' t  have paper, there are cards in the back of the room 

14 that you could use. When you write out your question , please 

l5 also write in your name and your home adtlress so you can be 

16 properly identified in the record o f  this proceeding. Also , 

17 when you write out your questions , pass them forward , please. 

18 I f  someone would just simply bring them up to us, I ' d  appre-

19 ciate i t .  

20 We ' l l receive them and ask the questions of the appro 

21 priate person on the staff .  Or i f  the question is addressed to 

22 a participant, we will ask you to answe r ,  if the question is 

i 23 relevant. 
if 
"" 24 
0 
� 
I- 25 

Please remember that in becoming a participant, each 

person also consents to answer questions raised o f  him or her. 
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1 The Board will review all the hearing record and in 

2 accordance with our charter , we will identify those issues 

3 

3 which are unresolved and which we bel ieve to be critical to the 

4 future decis ionmaking involving the Livermore Laboratories . We 

5 will then prepare and present a report on these issues to the 

6 final decision makers . We ' re not chartered with resolving any 

7 o f  the issues . Our responsibility is to focus on the concerns 

8 o f  the public and to identify those issues which are critical 

9 and then to report them. 

10 I think we can do so with the benefit of your views 

1 1  and comments and with your cooperation. We have read all the 

12 comments submitted and are now interested primarily in having 

13 your further views , especially those that address the staff 

14 summary that has been issued in response to your comments . 

15 It would be s incerely appreciated i f  you can be con-

16 cise in offering your comments . In fact , i f  you have a written 

17 statemen t ,  we would appreciate it if you could summarize the 

18 written statement and allow us to place the complete document 

19 as an exhibit to the record . I f  the statement is one which the 

20 participant wants to read in ful l ,  and i f  it ' s  two , three or 

2I perhaps four pages , please give a copy to the court reporter 

22 so that she can have it and be better able to follow you. I t  

� 23 gets rather difficult following a statement without something 
"O � 
.., 24 in writing before you . 
0 >. 
� 25 Also for the record , when you are to speak , please 
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state your full name and your addre s s .  I f  your name is long 

4 

2 and somewhat complicated , like mine , please spell it out. It 

3 helps the court reporter again, and it will be appreciated. 

4 All of us benefit by having such a clear record , and we would 

5 appreciate your cooperation. 

6 Incidentally , please be assured that we will take 

7 whatever time is necessary to identify the issues that you have 

8 and to be sure that the record reflects tha t .  On the other 

9 hand , it ' s  a waste of time -- and I ' m sure you ' l l  agree with 

10 me -- if we hear the same is sues repeated time and time and 

1 1  time again. So if someone has already expressed your issue 

12  and that person has done an adequate job , please consider 

13 stating that fact , stating that you agree with that person ' s  

14 assessment, and that you would then consider simply giving us 

15 the written statement that you have so we can put it into the 

16 record . There ' s  no need to repeat detail time and time again. 

17 Once the Board focuses on an issue and we evaluate its im-

18 portance as being something that we would definitely put into 

19 our repor t ,  there ' s  no need to develop the issue over and over 

20 again. 

21 Now let me outline the schedule of the proceedings 

22 today . I will first ask the Livermore staff to provide you 

i 23 wi t'h a summary of the background and purpose of the Livermore "" 24 Laboratories. We will then open the record to the conunents 0 
� 
1- 25 and views of those members of thE: public who have asked to 
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1 participate . As a matter of fac t ,  several persons have asked 

2 to appear early this morning. So in order to accommodate 

3 those schedules , we ' l l . take them first. 

4 And just to have some order here, each time we in-

5 troduce a speaker, I will announce the names of the next two 

6 or three succeeding speakers so that you ' l l be primed to know 

7 that you ' re on next or subsequent .  

8 Also, a couple of housekeeping matte r s :  Please , 

9 there ' s  no smoking in the auditorium. I t ' s  very disconcerting 

10 to those who do not smoke . We would appreciate it if you would 

11 smoke outside. Also, the lavoratories are outside , marked 

12 "boys" and "girls . "  

13 For restaurants -- we ' ll go until nooptime , and I 

14 assume that will be between 1 2 :  0 0  and 1 :  0 0 .  Restaurants in 

15 the area -- I don ' t  know the area very well . I ' m advised that 

16 

17 

18 

19 

20 

2T 

22 

23 

24 

25 

if you make a right turn as you go out the fron t ,  go down to 

the corner and make a right turn , in about two or three 

blocks you ' l l  run into a couple of restaurants . They aren ' t  

too terribly far away . 

Let me also note , finally, that copies o f  this re-

cord that we develop this morning, including the Draft State-

ment that I ' m  sure most of you have , all the comments that 

we receive today , the transcript made by the reporter ,  what-

ever exhibits we receive , will be available to the public 

at various locations in document rooms . And those are 



identified in the Federal Register notice. The closest are 

2 the Visitors ' Center at the Lawrence Livermore Laboratory and 

3 the Energy Infonnation Center in San Francisco . 

4 We ' re ready to go now, insofar as I ' m  concerned. 

5 These preliminary remarks are all that are necessary from my 

6 end. We ' re here really to have your comments. I will ask the 

7 Livennore and the DOE staffs to introduce themselves for the 

8 record, and then proceed to give us an overview o f  the Impact 

9 Statement. I understand that Mr . La Grone will be the opening 

10 speaker. 

1 1  
STATEMEN'T' J:W JOE LA GRONE 

12 DEPARTMENT OF ENERGY , SAN FRANCISCO OPERATIONS OFFICE 

13 MR. LA GRONE : Thank you, Mr. Chairman , I am Joe 

14 La Grone , Manager o f  the Department of Energy , San Francisco 

15 Operations Office, which is located in Oakland , has local DOE 

16 responsibility for the operations at the Lawrence Livermore 

17 Laboratory . The Sandia Livermore Laboratory, located on an 

18 adj acent site at Livermore , comes under the jurisdiction o f  

19 DOE ' s  Albuquerque Operations Office. However, because of 

20 proximity, the San Francisco Operations Office was given the 

6 

21 lead responsibility for preparing the draft environmental impac 

22 statement assessing the environmental impacts associated with 

� ei 23 ope'rations at both laboratories , and the resulting document was � if 
"" 24 called the statement for the Livennore site. 0 >. � 25 The Lawrence Livermore Laboratory was established in 
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1 1952 as a second nuclear weapons laboratory , the first one being 

2 at Los Alamos , New Mexico. Both o f  these laboratories are 

3 operated for the Department o f  Energy by the University of 

4 California. 

5 Sandia Laboratories was established at Alburquerque 

6 in 1 9 4 9  to conduct the engineering , research and development 

7 associated with nuclear ordnance . In 1 9 5 6 ,  Sa.ndia established 

8 a branch at Livermore to provide closer working relationships 

9 with the Lawrence Livermore Laboratory. Sandia Laboratories 

10 is a wholly owned subsidiary of Western Electric Company and is 

11  a prime contractor of the Department o f  Energy . 

12 Although the prime mission o f  the Livermore site has 

13 been and continues to be nuclear weapons and development , 

14 additional programs include magnetic fusion research , bio -medi-

15 cal studies , laser fusion , laser isotope separation , geothermal 

16 and solar energy programs . In fact , about 4 0  percent o f  the 

17 work at Livermore is energy development related . Approximately 

18 7 , 000 people are employed at the Lawrence Livermore Laboratory 

19 and about an additional 1 , 00 0  people are employed at Sandia 

20 Livermore • 

2r Soon after the Lawrence Livermore Laboratory was 

22 established, it was recognized that an additional site was 

ei 23 i required for high explosive tests in connection with the nuclea 

"" 24 
0 

� .- 25 

weapons program at Livermore. Such a site had to be in a remot 

area, but as near to the labor�tories as possible. These 
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1 requirements were best met by the Corral Hollow site , later 

2 called and called today Site 300 . Itis located in the sparsely 

3 populated hills of the Diablo Range about 1 0  miles southeast 

4 of Livermore . Experiments with high explosives have been 

5 conducted there at Site 300 since 1 9 5 5 ,  and that site covers 

6 an area of about 7 , 000 acre s .  

7 Prevention of off-site effects of laboratory opera-

8 tions has been a concern since the founding of the laboratories . 

9 An effluent control program that places maximum emphasis on 

10 controlling effluents at the source , has , therefore , been in 

1 1  effect at the Livermore laboratories since the beginning of 

12 operations . Environmental monitoring is conducted to ensure 

13 that this program is indeed restricting the release o f  effluent 

14 from Livermore and Site 300 to levels well below applicable 

15 standards. Techniques used in this environmental monitoring 

16 program have sensitivities usually capable of detecting radio-

17 active and non-radioactive pollutants well below environmental 

18 background levels. The program includes the collection and 

19 analysis of air, soil , water, sewer effluent , vegetation and mi k 

20 samples . Environmental background radiation is measured at 

21 numerous locations in the vicinity o f  the laboratories . 

22 Each spring the Lawrence Livermore Laboratory submits 

f 23 a report to the Department of Energy containing the results 
� � � 24 of environmental monitoring for the previous year . This 
� � 
� 25 report covers both of the DOE laboratories . The report contain 
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1 a summary o f  results, a description of the methods used and 

2 the results o f  all measurements in the form of table s .  Maps 

3 show the location of all samples collected. Copies of the 

4 reports are sent to the Environmental Protection Agency, the 

5 State of California Department o f  Health , the California 

6 Regional Water Quality Control Board and the City of Livermore . 

7 These reports are public documents and ca.n be examined at the 

8 DOE Public Reading Room, which i s  located at DOE , San Francisco 

9 Office , at 2 1 5  Fremont Stree t ,  or at the Visitors Information 

10 Center at the Lawrence Livermore Laboratory. Copies o f  these 

1 1  documents also can be obtained on order from the National 

12 Technical Information Service , at the U . S .  Department of 

13 Commerce, 5285 Port Royal Road, Springfield, Virginia 22161 . 

14  Emphasis on off-site - -

15 MR .  FARMAKIDES : EXCUSP. me, sir.  

16 MR. LA GRONE : Yes ,  sir. 

17 MR. FARMAKIDES : I ' m sorry. There is discussion go in 

18 on , and we can ' t  hear very well . I ' d  appreciate it very much. 

19 Sir? 

20 MR. LA GRONE : Thank you. 

21 Emphasis on off-site environmental monitoring should 

22 not be interpreted as a disregard for the health and safety 

23 of employees on site. Providing for health and safety of 

"" 24 employees is a requirement specified in contracts for operation 
(5 >. ca ..... 25 o f  all DOE facilitie s .  Because the nature o f  the activity 
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requires work with a variety of chemicals, both organic and 

2 inorganic, and with radioactive substances ,  safe operating 

3 procedures have always been a fundamental and well-recognized 

4 standard operating necessity. At Livermore , experts repre-

5 senting all safety disciplines provide safety guidance to both 

6 employees and management in planning, establishing and main-

7 taining a low-risk work environment. Safety teams monitor all 

1 0  

8 Livermore operations to detect and evaluate hazards. Emergency 

9 response personnel are trained to control accidents or emergen-

IO cies. Research is continually conducted in such areas as fire 

1 1  safety , radiation detection and protection, chemical hazards 

12 and respiratory protection . During the histo+y of the Livermor 

t3 site, there have been four fatal job-related injuries .  All of 

14 these resulted from vehicle accidents, three of which occurred 

15 off-site . Falls or falling objects striking personnel are the 

16 most frequent cause of lost time accidents. Less than one 

17 percent of the lost time injuries are caused by toxic material 

18 or radiation . 

19 Throughout the year, DOE specialists from the San 

2° Francisco Operations Off ice and the Labuquerque Office visit 

21 the Livermore Laboratories to review and evaluate the respectiv 

22 contractor ' s  performance in such areas as general management 
� Cl 23 � 
if 

and technical program operations , nuclear material controls , 

ca 24 
0 

! ,-- 25 

waste management, security, health, safety , fire protection and 

environmental protection. DOE headquarters specialists 
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1 frequently participate in these evaluations . 

2 There is a significant difference between the draft 

3 environmental statement that is being reviewed at this public 

4 hearing and most statements. Environmental impact statements 

5 are generally prepared prior to a proposed federal action , 

1 1  

6 usually a specific project or program , and are prepared to iden 

7 tify environmental impacts that could result from the contem-

8 plated action , or to consider alternative courses of action and 

9 to furnish a basis for selecting these options that will miti-

10 gate or at least minimize the adverse environmental consequence • 

1 1  However , in the case of this environmental statement , we are 

12 reviewing an on-going operation that began in 1952 . Thus , 

13 identification of potential environmental impacts and what was 

14 judged adequate mitigation was already taking place prior to 

15 passage of  the National Environmental Policy Act. 

16 In response to the National Environmental Policy 

17 Act of 1 9 6 8 ,  an Omnibus Environmental Assessments of the Liver-

18 more sites were completed and placed in the public document 

19 rooms at the San Francisco Operations Off ice and the Albuquerqu 

20 Operations Office. Subsequently , a notice of intent to prepare 

2 £ this statement was placed in the Federal Register on July 1 6 ,  

22 1976 . Comments and suggestions were solicited. One comment 

f 23 let'ter was received in response to that notice, and that one 
� � 24 concerned traffic congestion on East Avenue . This issue was (5 >. � 25 considered during preparation of the draft EIS . 



c: al 

12 

1 In September 197 8 ,  the draft environmental impact 

2 statement on the Livermore site was distributed for public re-

3 view and comment to federal and state agencies , local govern-

4 ments and other individuals and groups known to have an inter-

5 est in the sites. 

6 A total of 24 comment letters were received from 

7 government agencies , organizations a.nd individuals . A staff 

8 statement has been prepared in response to these comments and 

9 the concerns expressed were placed in eight general categories. 

IO A staff statement has summarized the various categories and 

1 1  provides information on how we propose to respond to these 

12 comments in the final EIS. Copies of the staff statement were 

13 sent to those who prepared written comments, and others who 

14 requested them, and they a·re available here today . 

15 Some of the issues that were raised were considered 

l6 to be beyond the scope of this environmental document which is 

1 7  intended to be a site specific analysis .  Therefore , it should 

18 be recogni zed that the scope of this draft impact statement is 

19 limited to addressing the site specific environmental impacts 

20 of Livermore operations, alternatives to site operations and 

21 trade-of£ analysis between the costs of environmental impacts 

22 and the benefits derived from continued operations at this tim • 

l 23 It is not intended to discuss issues related to national de-

.a 24 
0 >­m 
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fense policies such as maintenance of a nuclear capability. 

We are here today to give Federal agencies, the stat , 
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1 other organizations and individuals further opportunity to pre-

2 sent their views on the Livermore draft EIS and proposals for 

3 the preparation of the final EIS . The draft EIS was prepared 

4 by an interdisciplinary team of technically qualified special-

5 ists , some of whom are present today, to attempt to provide 

6 answers to your questions.  

7 We will give fair consideration to all viewpoints on 

8 the environmental impacts of continued operation at the Liver-

9 more site . It is our intention and expectation that we can 

10 speak to some of the issues that will be raised. We do recog-

1 1  nize that we may have to restudy some issues and possibly ini-

12 tiate new studies in order to adequately address some of your 

13 concerns .  

14 Perhaps the most prominent concern expressed in 

15 comments we 've received thus far centers on the effects of an 

16 earthquake on the Livermore site . There are several parts to 

17 this issue. One part has to do with identifying the maximum 

18 credible earthquake that we should be protecting against , as 

19 well as the probability of its occurrence . Another part has to 

20 do with identifying the consequences of that earthquake at the 

2 1  site. 

22 We 

23 analyzed the 

24 private firm 

25 in the draft 

have spent 

geology of 

to do the 

EIS . And 

considerable effort in both areas . We 

the area ourselve s ,  and we hired a 

same. These efforts have been reported 

based on these studies we have institute 
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1 measures for mitigating the consequences o f  what was identified 

2 as the maximum credible earthquake . 

3 However ,  as a result o f  new seismic information about 

4 this regio n ,  we will do new studies to verify the maximum credib e 

5 earthquake . Some work will be started soon , and we hope to do 

6 further work in cooperation with the u . S . G . S .  

7 We have done seismic analysis of our critical build-

8 ings based on results of the earlier seismic studies , and pend-

9 ing results o f  the new studies we have also begun further analy 

10 sis o f  these facilities . 

1 1  I n  conclusion , I believe we have been responsive to 

12 the requirements o f  the National Environmental Policy Act , and 

13 the reasonable concerns expressed thus far by others who have 

14 paiticipated in this process. Further, we will continue to 

15 evaluate potential environmental impacts of our future opera-

16 tional and will do what is within our power to minimize and 

17 protect against those potential impacts .  The comments we have 

18 received thus far on the draft EIS will be o f  help to us in thi 

19 regard. Therefore , we wish to express our appreciation for the 

20 time and e f fort, to those who spent time developing those 

21 comment s .  

22 These remarks that I have made wil l ,  o f  course , be a 

23 part o f  the written record . But , for those o f  you who are 

interested, copes are available here today. 

� .- 25 At the table with me, representing the Sandia Livermo e 
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t Laboratory on the far end is Byron Murphy; representing the 

2 Lawrence Livermore Laboratory is Jim Olsen, and, also , repre-

3 senting the Department of Energy today and serving as the 

4 principle spokesman during the proceedings that will occur 

5 today for the Department of Energy is Dick Du Val , Assistant 

6 Manager for Programs at the San Francisco Operations Office . 

7 Thank you, Mr .  Chairman , for the opportunity to make 

8 these opening remarks. 

9 MR. FARMAKIDES : Thank you, sir. 

10 I was also handed a letter from the Board of Super-

1 1  visors , from Valerie A. Raymond , Chairman , and this refers to 

12 the draft environmental impact statement. The essence of the 

13 letter it is  three paragraphs -- occurs in the second para-

1 5  

14 graph, and I will read it into the record. "The Alameda County 

15 Board believes that the present draft contains insufficient 

16 information as outlined in the attached reports from the Alamed 

17 county Planning Commission, the Environmental Protection Agency 

18 and County staff, and requests that these comments be considere 

19 

20 

2 1 

22 

23 

and responded to in the final environmental impact statement . " 

I will enter this letter plus the additions into the 

record , and will ask, then , that the staff, in fact , do this 

in the final environmental impact statement . 

We haven ' t  had a chance to read this yet, so I j ust 

don 't  know what it contains . But, as the hearing progresses , 

I- 25 I will have a chance to read this in greater detail later. So 
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this will be Exhibit No. 1 in the record . 

2 Now, there were , as I said earlier, a number o f  people 

3 who asked to participate early this morning . I have the follow-

4 ing name s :  Luke Ellis , Mr. Luke Ellis; Mr. John Saemann, S -A-E-

5 M-A-N-N ; Mr. Wilson Talley; Mr. Daniel Ellsberg. We can go in 

6 that order if you like. Mr. Luke Ellis7 Is he here, please? 

7 I ' ll come back again later on that . Mr. John Saemann , S -A-E-

8 M-A-N-N? Mr. Wilson Taley, T-A-L-E-Y, Mr. Taley? 

9 STATEMENT OF WILSON TALEY 

IO MR. TALEY : Mr. Chairman , sir, I ' m Wilson Taley . My 

1 1  address is 1 Clipper Hill, Oakland, California , 9 4 1 6 8 .  

12 I ' ve watched the progress of environmental impact 

13 statements since 1970 when , aa a Special Assistant in the Offic 

14 of the Secretary of HEW, I got to review the first two that 

l5 came through the Department . Since that time , and especially 

16 as assistant administratory for research of the Environmental 

17 Protection Agency, I ' ve seen another dozen, two dozen come 

18 through. It has been a slow learning process on all sides o f  

:9 this matter .  I would say that there has been a g�adual improve 

20 ment in the documents, but, unfortunately , their length has 

2 1  increased faster than they have improved . 

22 I ' ve read the draft environmental impact statement, 

� � 23 and I would say that it is a respectable document. There are � 
.., 24 .... 0 >. II) .... 25 

some minor· errors o f  fact which I ' ll submit for the record by 

letter . 
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I would l ike to comment on one matter .  I recognize 

2 that by the law, the reading of the law, and by history , these 

3 documents have tended to address matters outside the boundaries 

4 o f  the proj_ect or the program that is going on. They have not 

5 traditionally been directed toward the occupational area . Yet, 

6 I believe , a description of the Lawrence Livermore Laboratory ' s  

7 employee monitoring system would be a valuable addition to the 

B final environmental impact statement .  

9 As it stands now, the EIS leaves the impression that 

IO the perimeter o f  the sites are the first monitoring stations , 

11 when , in fact , the monitoring o f  the 7 , 0 00 employees at Lawrenc 

12 Livermore Laboratory and the Sandia employees is really t 

13 element of the monitoring system. This may seem a trivial poin , 

14 but my personal experience in dealing with the Keypone tragedy 

15 in Hopewell , Virginia made me sharply aware o f  how much pro-

16 tection can be afforded to the public by the establishment and 

17 maintenance of such a system. I believe that the impact , the 

18 environmental impact statement would benefit greatly from a 

19 full and complete description o f  the employee monitoring pro-

20 gram, not only for radiation but for chemical hazard s .  

21 As I say, I will submit , for the record , errors of 

22 fact ranging from moderately important to the absolutely 

23 trivial. 

24 That concludes my statement at this time . 

25 MR. FARMAKIDES : Mr .  Tal ley , from your experience , 
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1 sir, how do you guage the length o f  this particular statement? 

2 In the record , we have quite a few comments that the statement 

3 is inadequate , insufficient. What is your analysis , sir? 

4 MR. TALEY : Having spent three years deaing with 

5 documents o f  this type , I would prefer, if any errors are made , 

6 that they be on the side o f  brevity. At least it allows you to 

7 go through the whole document in one sitting , read it, and dis-

8 cover any errors or inconsistencies. It is always possible to 

9 expand a document. I found it very difficult to trim it down 

10 and have it remain coherent. 

1 1  MR. FARMAKIDES : Thank you, sir. Did you have any 

12 questions that you wanted to pose? 

13 

14 

15 

MR. TALEY : Not I .  

MR. FARMAKIDES : Thank you very much , Mr. Taley. 

Let ' s  go back again and repeat . Mr. Ellis , Luke 

16 Elli s ,  M�. Daniel Ellsberg , Ms . Carol Bowen . Ms . Bowen, can 

17 you come up here now, please? 

18 After Ms . Bowen will be Ms . Dawn Williamson , Ms . 

19 Annemarie Henderson, Ms . Edna Williams , Mr .  Anthony Berriro . 

2U Please excuse me i f  I don ' t  pronounce the names correctly. You 

21 can correct me when you come on the record . 

22 STATEMENT OF CAROL BOWEN 
U . C .  NUCLEAR WEAPONS LABORATORY CONVERSION PROJECT . 

ei 23 � � 
o!I 24 0 
� ...... 25 

MS .  BOWEN : I 'm here as a member of the u . c .  Nuclear 

Weapons Laboratory Co11version Project today . And , also, I 
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1 don ' t  quite know the procedure. I have a statement from Congres -

2 man Ronald Dellums that --

3 MR. FARMAKIDES : I s  it very long , ma' am? 

4 MS . BOWEN : No, it is --

5 MR. FARMAKIDES : You may read it into the record if 

6 you would like --

7 MS .  BOWEN : That ' s  what I would like. 

8 MR. FARMAKIDES : -- or you can introduce it as an 

9 exhibit . You may smnmarize it , whatever you wish to do . 

10 MS . BOWEN : Maybe I would like to read it into the 

1 1  record. 

12 MR. FARMAKIDES : All right. 

13 MS .  BOWEN : The Statement for the Department of Energ 

14 Hearings regarding the Lawrence Livermore Site , the DEIS , from 

l5 Congressman Ronald V .  Dellums , 8th District , California. 

16 I ' m deeply concerned by the draft environmental im-

17 pact statement for the Livermore site and submit this statement 

l8 to share with you some o f  these concerns . This DEIS is .deffici nt 

19 in a number of areas , due primarily to the very narrow boundari s 

20 within which the statement is framed . Because of this narrow 

2J focus, there is no serious consideration of a number o f  problem 

22 which could affect the health and safety of Bay Area and nor-

t 23 them California residents and have the potential to damage or 
\L. 
"° 24 0 
� .- 25 

destroy our local environment and ,  perhaps , a more wide-spread 

area. 
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l The statement fails , for instance , to address the 

2 problems o f  radioactive waste disposal in a comprehensive manne , 

3 only suggesting that site containment is adequate. What , how-

4 ever, will ultimately become of this waste? When the bulk o f  

5 radioactive waste will be with us for several hundreds o f  

6 thousands o f  years, surely, it can be considered to have an 

7 environmental impact , and, certainly , the Department o f  Energy 

8 should be concerned with the proper permanent disposal of waste 

9 from the Livermore s ite should such disposal even prove feasibl • 

10 In this regard , we should note the many problems with 

1 1  disposal outlined by the inter-agency review group on nuclear 

12 waste management and the critique of their report by a number 

13 of state agencies . 

14 The draft statement is also deficient in dealing with 

15 the consequences o f  the major release o f  radioactive material 

16 and in attendant civilian emergency . The definition of DOE 

17 responsibility in such a situation is defined in the narrowest 

18 of terms , leaving other governmental agencies to cope with the 

19 monumental impact o f  a major accident. 

20 My office learned recently , for example, that in one 

21 o f  the cities in the 8th Congressional District , there has bee 

22 but one meeting o f  the Disaster Council for the last two years 

l 23 J arid that no e f fective plans exist for dealing with this type o 

"° 24 
a 
� .- 25 

nuclear disaster despite the real risk posed by this Universit 

of California Laboratory . While we can hold local officials 



21 

1 responsible for such negligence, certainly DOE bears the prime 

2 responsibility in this matter to make certain the public clearly 

3 understands the devastation which could ensue in the event o f  

4 a major release of radioactive materials . The DEIS seems the 

5 appropriate arena to explore these consequences .  

6 More immediately , however ,  I ' m particularly concerned 

7 by the recent discoveries o f  additional earthquake faulting in 

8 the Livermore valley. As you may be aware , my office has been 

9 an intervenor in the NRC hearings regarding the GE test reactor 

lO at Vallecitos in the Livermore valley, also . And we have seen 

1 1  there are numerous earthquake faults which only recently have 

I2 been mapped or properly identified for the potential intensity 

13 of a major seismic event .  There i s ,  i n  my estimation, an urgen 

14 need to undertake a thorough investigation o f  the faults on or 

15 near the Livermore site. 

16 I understand that DOE agrees , and I want to take this 

17 opportunity to urge that this be a major independent study o f  

18 the Tessler and other faults in the area to determine the full 

19 extent of the danger they pose. If the Tessler fault is longer 

20 than currently mapped and does run beneath the laboratory 

21 facilities at Livermore, the implications are manifold for pos-

22 sib1e danger to the health and safety of Bay Area residents . 

� 0 23 I In the interim, there exists considerable danger in 

..:i 24 
cs 
� 
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the form o f  large quantities o f  plutonium which are stored and 

used at the Livermore site. Were there to be a major earthquak 
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1 that caused the release of this plutonium into the atmos�here , 

2 the consequences would indeed be catastrophic. In addition , 

3 other evidence to be presented here today indicates there may 

4 already be a grave danger to the surrounding population from 

5 an increased risk o f  cancer. 

6 I request, therefore , that until such time as the 

7 potential danger of these newly discovered earthquake faults 

8 and other problems can be adequately assessed, all plutonium 

9 at the Livermore site be removed to a storage facility or 

10 another site removed from the threat of earthquake or other 

1 1  potential damage. 

12 MR. FARMAKIDES : May we have a copy o f  that letter? 

13 I f  we could have the original , it would be great. 

14 

15 

16 man? 

17 

MS . BOWE� : Okay . 

MR. FARMAKIDES : Are you representing the congress-

MS . BOWEN : No . This is an exhibit . He couldn ' t  

ts be here and didn ' t  sign up , so 

19 MR. FARMAKIDES : All right. We will �eceive that 

20 into the record as Exhibit No . 2 .  

2 1 Do you live i n  the area? 

22 MS . BOWEN : I l ive in Berkely . 

23 MR . FARMAKIDES : . could we have your address for the 

24 record? 

25 MS . BOWEN : Yes .  1315 Delaware Street , Berkeley, 

22 
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1 California. 

2 

3 else that 

4 

MR. FARMAKIDES : Thank you. Did you have something 

MS. BOWEN : I ' d  like to say a brief statement from 

5 the u . s .  Nuclear Weapons Labs Conversion Project. 

6 We were formed two and a half years ago to try to 

2 3  

7 address the many problems that are caused by both the Livermore 

8 and Los Alamos Laboratories .  And, in all that time , we have 

9 called many times for an independent environmental review· of 

10 both the Livermore and Los Alamos Labs. We first addressed our 

11 concerns to the University of Ca�ifornia, who , supposedly, 

12 manages these labs and got absolutely no response from them . 

13 We were pleased to have the Department of Energy 

14 eventually get around to issuing a DEIS . And in December we 

15 critiqued it and issued a nine page statement detailing our 

16 criticisms of the DEIS . And we were instrumental in seeing to 

17 it that other individuals , concerned individuals commented on 

18 the DEIS .  And , as a result of  the many comments that were re-

l9 ceived, this public hearing has been held. And we are very 

20 pleased to see this. Because it seems that it is a very dan-

2r gerous facility in many ways , both local and global dangers are 

22 represented here , and there has been very little public interes 

� 23 in looking into these problems until the last few months. QI "U QI � 
od 24 
0 >. 111 .... 25 

There is supposed to be a public health study that 

the state assembly has mandated, and this has not been -- well ,  
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it was supposed to be done by this May and it has just been 

2 started and not yet been completed , and we want to encourage 

3 that a much more intensive health study be done on the Labs . 

4 The DEIS is rather deficient into the hwnan environmental pro-

5 blems that are caused by the l arge amounts of plutoniwn and othe 

6 radioactive materials that are dealt with at this Lab . 

7 I think that is all I want to say. We have other 

8 speakers corning later in the day. 

9 MR. FARMAKIDES : Thank you very much. If you could 

10 kindly give that letter to the court reporter , I would appre-

1 1  ciate it very much . 

12 MR. BEARD : The question that I would like, and I am 

13 not sure this is appropriate . I would like a response from the 

14 Livermore Laboratory concerning plutoniwn , and the storage and 

15 the precautions taken . I ' m not sure that we ought to wait for 

16 the complete elaboration o f  what they feel the problem to be 

17 before we get the response . But I think very definitely we do 

18 need a response concerning earthquake , storage , et cetera . 

19 

20 
21 
22 concern .  

MS .  BOWEN : From the Laboratory? 

MR. BEARD : From the Laboratory. 

MR .  FARMAKIDES : This seems to be the thrust o f  your 

� i 23 MS . BOWEN : It i s .  And we ' ve had � i f  you people .! � 24 could elicit some information out of them, I think it would be 5 1-
� 25 a tremendous public service . It is impossible for local people 
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1 to find out information . 

2 MR. FARMAKIDES : This does you, the local people, the 

3 opportunity o f  asking questions. And if we fee l ,  if this Board 

4 feels that they are relevant to the statement , we ' ll have those 

5 questions answered . 

6 

7 

MS . BOWEN : I see. 

MR. FARMAKIDES : Could the Livermore people - - Mr .  

8 Du Val , could you kindly respond to that? 

9 MR. DO' VAL : Of course , the points you ' ve raised were 

10 raised by others with regard to the earthquake question and are 

1 1  the subject o f  a number o f  the comments in the- staff summary. 

12 I do not want to take up this group ' s  time repeating those . 

13  With regard to the earthquake situation in the Liver-

14 more valley, that has been the subject o f  a series o f  examina-

15 tions dating back some number o f  years , and is a matter o f  

16  c ontinuing study. And, as Mr .  La Grone mentioned in his openin 

17 statement, will be the matter o f  further study , so that we can 

18 increase our knowledge and , on a continuing basis , assure our-

19 selves that we are operating in a safe mode with regard to thos 

20 activitie s .  

21 MR .  FARMAKIDE S :  Mr .  Duval , I think it would be 

22 appropriate i f  you have people with you, or yourself -- while 

23 it has been addressed in the staff ' s  response , I think for the 

24 benefit o f  those people here who �1ave not read that , you might 

25 want to go into detail as to the concerns expressed by this 
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1 young lady , storage of plutonium, the safety factors involved , 

2 the type o f  facilties that you have for --

3 MS .  BOWEN : Also , I would l ike to -- Mr. DuVal j ust 

4 pointed mention , in the course of this comments, that he i s  

5 interested i n  assuring - - the Lab is interested i n  assuring 

6 themselves that everything i s  safe and done is a proper manner .  

7 We are also interested in getting some information 

8 for the public other than just the Lab assuring itself that it 

9 i s  safe, and this has been an on-going problem that we just 

10 well ,  the staff comments ,  they s imply just --

11 MR. FARMAKIDES � Well, insofar as that is concerned, 

12 that is the whole purpose o f  this hearing� Because, very 

13 frankly , this i s  information that the public -- all' the comment 

14 are in the public record. The response to the comments are in 

15 the public record and , certainly, everything developed here to-

16 day is information going to the public. So the response of 

17 Mr .  DuVal right now is going to be a public response. 

18 

19 

Mr. DuVal , could you , please? 

MR. DU VAL : I would l ike to ask Mr .  Olsen, the Plant 

20 Manager at Lawrence Livermore Laboratory , to give us a summary 

2f with regard to the question you raised with regard to plutonium 

22 storage and with regard to the earthquake qu�stion . 

� 23 MR. OLSEN : I 'm Jim Olsen, the Manager o f  P lant � � � � Services .  
� > � 

I- 25 We , at the Laboratory , recognize the point that you 
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1 have made . We are convinced that the plutonium is handled 

2 safely, but we recognize that there i s  some concern in the publi • 

3 To try to remedy thi s ,  recently we have had a number of public 

4 officials in the cities of Livermore , Pleasanton tour through 

5 our plutonium facility in an attempt to show them how we oper-

6 ate . 

7 Now we are unable to state the total quantity of 

8 plutonium we have on site because of classification. We can , 

9 howeve r ,  state that the quantities o f  materials that we have 

10 in a work status are relatively small : that i s ,  we work with 

1 1  four kilograms in any one work status . So most of our material 

12 i s  stored inside of a �ault. Now the vault is constructed o f  

13  reinforced concrete; it ' s  very substantial . This building 

14 that we work with the plutonium has been designed or upgraded 

15 to withstand a . SG thrust. All right? Now a building that i s  

16 MS . BOWEN : That is not all right . 

17 MR. OLSEN : The building that i s  designed to withstan 

18 that load will actually take a much higher load with appropriat 

19 safety factors that are in the design . 

20 Now the material that is stored inside of the vault , 

21 where most of the material i s ,  is inside metal containers ,  

22 doubly contained, and stored inside of what we call bird cage s .  

23 This makes i t  such that even i f  the packages are shifted around 

.., 24 or moved , they cannot fall into a configuration that will give 
5 >. 
r= 25 you criticality problems . New, inside the vault , there are als 
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no gasses o r  any other flammable material s .  Al so ,  all o f  the 

2 shelving and the containers are bolted down to take any kind 

3 o f  an earthquake thrust. 

4 Now the work that we do with the plutonium and the 

5 work status is done inside glove boxe s ,  and the glove boxes hav 

6 not air inside them but arogon gas. The rooms and the gove 

7 boxes have double filtration from high efficiency £ilters. So 

8 we feel that these areas are well taken care of . And there hav 

9 ·been at this time no accidents inside o f  our plutonium building 

10 that we have not been able to contain completely inside the 

1 1  buildings . 

12 MS .  BOWEN : The one question I have , in the staff 

13 comments there is some mention of --

14 MR. FARMAKIDES � Could you address your question up 

15 here , please? 

16 MS .  BOWEN : Sorry . That accidents have happened, 

17 and they said that there is going to be a further -- in the 

18 final environmental impact statement -- a further enumeration 

19 of the accidents that have taken place. We are very concerned 

20 about those accidents . And, also , it �eems the problem is not 

21 

25 

with the plutonium that is stored in the vault , the larger 

problem, and there might be some problem there , but it is with 

the plutonium that is out that is being worked with that could 

have the possibility of becoming airborne plutonium, which is 

what can cause cancer. And it only takes one pound , sort o f  
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1 properly despersed in the atmosphere , to cause -- to potentially 

2 cause cancer for everybody in the world, lung cancer if it is 

3 inhaled. So that assurances that the stored stuff is not going 

4 to be critical is not sufficient to meet our concern about the 

s possibility of those four kilograms in all the different glove 

6 boxes. 

7 

8 point of 

9 building 

10 

1 1  I mean we 

12  

MR. FARMAKIDES : So then your question goes to the 

is there any way that the plutonium can escape the 

into the atmosphere and into the soil? 

MS .  BOWEN : Right o And what measures are they taking 

are trying to find out information. 

MR. FARMAKIDES: An awful lot of that information is 

13 already in the record, ma ' cun .  I ' ve read thi s ,  and I ' ve read 

14 your comments . There is an awful lot that is already in there 

15 that is answered. 

!6 We will ask the staff again to respond briefly, if 

17 you can, to this point. 

18 MR. OLSEN : Let me repeat again . The way we work 

19 with plutonium is inside of a glove box . Now this glove box 

20 has inside of it an atmosphere of arogon. The glove box 

21 pressure is less pressure that the room in which you are workin • 

22 Now the glove box is tied down to the ground . It is protected 

� i 23 with fire sprinklers. So , if an accident occurs inside the 

if � 24 glove box with the plutonium, that accident will be contained (5 
� 
� 25 within the glove box. Now if something occurs to cause it to 
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l get outside of the glove box , it will then get into the room . 

2 But that room is at a lower pressure than the outside hallways . 

3 And that room the air that goes through that room goes throug 

4 double filters, so that the plutonium that is airborne will 

5 stay within that room. 

6 Now if it then gets out of the room into the hal l ,  

7 the hall i s  filtered . Now the building will withstand the de-

8 sign basis earthquakes in our area. And we have those rooms 

·9 fire-sprinklered. And we also have , if the plutonium catches 

10 on fire , we have the proper fire retardant material to cover 

1 1  that. 

12 Now the other thing that you should recognize ; that 

13 there are no high explosives in this building . So that the 

14  worse situation could be either a fire or a criticality. Now 

15 if a fire occurs with plutonium -- if you burn a block, a four 

16 kilogram block of plutonium, it burns and forms a slag over it.  

17  And the most of that four kilograms that you could get airborne 

18 is of the order of a couple of grams. It is similar to molten 

19 metal . When we have molten metal , all of the metal does not 

20 get into the air. It is a very small part . And the filters 

2I 

22 

will adequately filter all of that out . 

MR. BEARD : May I ask a question then for my clarifi-

t 23 cation? I would like to come back to the earthquake hazard and 
LL 
.., 24 
0 
� 
I- 25 

ask one or two questions. I would guess the box is criticalica ly 

safe with respect to flooding , as well as with -- your response 
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1 is it is criticalically safe with respect to flooding . 

2 

3 

I would l ike one or two other responses. 

MR. FARMAKIDES : I think the response was yes. We 

4 have to speak because we are building a record here . 

31 

5 MR. BEARD: Let ' s  come back to the glove box now , and 

€ let ' s  postulate an accident. I take it that the vents have 

7 proper · flexible joints or stiff joints so that you can stand 

8 with respect to getting your vent system, the right kind of 

9 shaking? I ' m not saying how much , but they are designed are 

10 they designed so that you have flexible joints on this system? 

1 1  MR. OLSEN : Yes .  The system is designed to take the 

12 design base earthquake , so that they will still be there follow 

i3 ing the earthquake . 

14 MR. BEARD : One other question with respect to the 

15 glove box . The phase that could be shaken loose around , where 

16 the glove box are, are they properly tied down? 

17 MR. OLSEN : Yes .  The glove boxes and the equipment 

18 in the glove boxes are tied down . 

19 MR. BEARD : So a -- couldn ' t  get loose , you would 

20 preswne , and smash into the glove box and rupture them? 

21 

22 

23 

24 

25 

MR. OLSEN : No . All of the material is tied down 

in the building , shelving 

MR. FARMAKIDES : Dr. Grose had a comment. 

OR. GROSE : Ms . Bowen , you raised a point of concern 

regarding your feeling that . s  q is not adequate . I s  that 
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1 correct? 

2 MS .  BOWEN : There certainly is a question of where 

3 that . S  q came from and why -- it is just stated that . 5  g is 

4 sufficient for this site. And , as far as I understand , and 

5 there are going to be people later in the day that are more 

6 seismic experts , and I don ' t  want to go into it . 
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7 OR. GROSE : You don ' t  wish to pose that as a question 

8 now then? 

9 

10 

1 1  

12 

MS .  BOWEN : No. 

OR. GROSE : All righ t .  

MS .  BOWEN : So when somebody comes up who is ready . 

MR. FARMAKIOES : I think that is correct. There are 

13 a number of people coming on who are apparently seismologists 

14 and geologists and they will probably talk to that poin t .  

15 

16 

17 

MS . BOWEN : Yes. 

MR. FARMAKIOES :  Thank you very much , Ms . Bowen . 

Let ' s  go back again. I think what I will do is that 

18 I will announce the names three times. Then if the names are 

19 not here , then we ' 11 drop them. And if they come in later on , 

20 please come up and see me . 

21 Again , we will go back to Mr .  Luke Ellis . I s  he 

22 here? Mr .  Daniel Ell sberg? Ms . Dawn Williamson? Ms . Annemari 

Mr. 
� 
Ol 23 {!j Henderson? Ms . Edna Williams? Mr. Anthony Beriro? 
CD LL 
<6 24 
5 l' � 25 

Steve Ladd? Mr. Ladd. 
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1 MR. FARMAKIDES : Would you kindly identify yoursel f ,  

2 sir, for the record. 

3 
4 
5 

STATEMENT OF STEVE LADD 
WAR RESISTORS LEAGCE WEST 

MR. LADD: My name is Steve Ladd , and I ' m  speaking 

6 here today as a representative of· the War Resistors League West 

7 MR. FARMAKIDES: The last name is spelled L-A-D-D? 

8 MR. LADD : L-A-D-D, that ' s  correct.  And I believe 

9 that I wrote in and requested 20 minutes earlier, is that 

IO correct? 

11  

12 
ia 

14 

MR. FARMAKIDES : Yes , sir. 

MR. LADD: Do T ',:-H:- that 2 0  minutes? 

MR. FARMAl<IDES: Yes ,  sir . 

MR . LADD: I hac1n 1 t  known that I would come on so 

15 early, so I am just getti11g ray materials together . 

16 MR. FARMAKIDES: We started off initial ly,  sir, givin 

17 1 the early morning hours to those �hat had requested the morning 

18 and then we just went in order. 

19 

20 

MR. LADD : Oh, I see. 

MR. FARMAKIDES: I have a couple of lists here; I 

21 just took the first list and -

22 MR. LADD : Oh, that ' s  fine. Let me j ust begin by say 

t 23 ing· that I really come with no particular expertise in the area 

u. 
.., 24 of nuclear physics or health sciences or seismology or any of t e 
0 � 25 other questions that will be addressed here today by others wit 
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more expertise , but I come with a ceep concern about the kind 

2 of work that goes on at this Lab, how that work is conducted 

3 and its environmental consequences . Before I address sornE:! 

4 specific comments about the DEIS, I ' d  like to put my remarks 

5 in some context. I think that the recent events around Harris-

6 burg, the Three Mile Island Plant, have helped me and I think 

7 many other people in this country in this area, to crysta llize 

s a number of very important fee lings. I think the central one 

9 of that is particularly that I ,  and I think many others , no 

10 longer have any faith in the so-called experts of the nuclear 

1 1  establishment ,  i f  indeed we ever did . Up to the day before the 

12 Harrisburg accident I am sure that the people responsible for 

13 the plant would have said, and in fact may have said, that this 

14 kind o f  accident would never happen, could never happen . We ' ve 

15 heard that same kind of talk about other nuclear power instal-

16 lations and similarly we ' ve heard comparable talk about the 

1 7  Livermore Site, as I think is exemplified in the DEI S .  Now 

18 that the controversy of whether there is real danger at Harris-

19 burg i s  seemingly over, or whether there was any danger ever 

20 before due to the release of radiation, we now hear government 

21 officials and nuclear establishment officials and the like 

n telling us that there is really nothing to worry about now that 

� 23 the· radiation dangers will cause no problem. We also hear the � � 24 voices of independent reputable scientists like Rosalie Bartels 
(5 � 
1- 25 Ernest Sternglass and others, who have conducted studies 
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linking radiation to increased cancer rates , telling us other-

2 wise . Who are we to believe in this situation? Those with 

3 some kind o f  vested interest in protecting and continuing the 

4 nuclear industry, or those who are independent of that estab-

5 lishment and have the interests only o f  public health and safet 

6 in mind? I think these recent events along with others such as 

7 the re futation of the Rasmussen report, the lack of progress in 

8 coming up with permanent waste storage sites and the various 

9 studies corning out that link exposure to nuclear materials to 

io higher cancer rates have caused a healthy distrust o f  the so-

11 called nuclear experts .  To put it blunt ly, the credibility of 

12 these experts is on the line. Similarly, the credibility of 

13 

14 

15 

16 

17 

13 

19 

20 

21 

22 

the stateme:its made in ti1e DEIS, the sta f f  response, comments 

by Lab officials and even this presiding Board are credibilitie 

all on the line. 

I think that the public has for too long become the 

captive of a scientific . technological elite that has promised 

us a better future, a better defense, a more secure existence. 

j only lately have we begun tc wake up to the fact that this el it 

which President E isenhower so eloquently warned us against in 

his farewell address is a short-sighted and often self-serving 

bunch whose motivations may be economic,  personal gratification 

discovery for discovery ' s  sake, other reasons above some of the 

potential human consequences o f  the actions . Perhaps now in 

the light of recent events we can challenge once and for all 
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l the notion that the scientific technological elite , and here 

2 specifically the nuclear elite, knows what is best for us and 

3 indeed are somehow acting in our best interest s .  

4 With this in mind, I address the following comments 

5 and questions ,  specifically to the DEIS on the Livermore Site. 

6 Generally my comments fall into three categories . The first is 

7 a belief that the public has a right to know the full extent of 

8 the potential hazards that Lab operations pose. Excuse me , tha 

� will be the second. The first i s ,  we need to be absolutely 

10 certain that the DEIS, the staff stat�ment and the final EIS 

1 1  are thorough unbiased stucies of the potential and real hazards 

12 at the Lab Site s .  And finally I have 3 number of assorted 

13 important questions which I do not feel are addressed at all or 

14 adequately in the DEIS .  

1 5  In regards to the first area of concern which I men-

16 tioned second, I have reason to believe that the DEIS is not a 

17 thorough ,  independent ,  unbiased study of the real and potential 

18 hazards at the Lab s .  I have a number of questions i n  that re-

19 gards which I feel should be answered . For instance, who are 

20 the people who put the study together? What are their names? 

21 Who are the people who wrote the staff response to the public 

22 comment? What are their names? Who will write the final EIS 

al C. 23 ancl' on what basis will it be decided to accept or reject certai � 
� 
� 24 criticisms or suggestions for action? I have asked these 
(; >, "' � 25 questions o f  the DOE and in a written response that I received 
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1 from Mr . Pennington I feel that the responses were inadequate . 

2 Mr . Pennington said that in response to my questions about who 

3 wrote the EIS that, he said, " I t ' s  not been our practice to 

4 indicate who wrote EIS ' s . "  Now, one press account of the DEIS 

5 that I read mentioned a Dr . Arthur Toy of Livermore who was 

6 involved in writing the document .  Were there others involved 

7 from the Lab? How many? What was their role? Who else was 

8 involved in writing the DEIS and the staff responses? What 

9 have been their past associations in the DOE, ERDA or AEC or 

10 other nuclear-related agencies or industries? It seems to me 

1 1  that the answers to these questions are critical i f  we are to 

12 look at this report as credi!:>le and we are to have any faith 

13 that the final EIS will hold any hope for substantive changes 

14 to decrease the hazards the labs pose. Are there people of 

15 the critical calibre of Drs .  Bartel ,  Sternglas s ,  Dr . Johnson 

16 who is here today , Dr . Mancuso, Goffman, Morgan and others who 

17 strongly disagree with c�rrent nuclear standards. Were they 

18 involved at all i n  this process? Or people like them? If not, 

19 why not? I f  you want this to be a credible report, I suggest 

20 that such people be directly involved , not simply as partici-

21 pants in a public hearing like this today , where you can dis-

22 card their testimony later in some private discussions among 

23 yourselves - and I don ' t  know how that procedure works either 

24 but as full participants in the decision-making , as to what 

25 actions should be suggested in the final EIS. I think we know 
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1 we can no longer trust the nuclear establishment; so how can we 

2 be expected to trust a report with no list of authors, that, 

3 through some mysterious process and a private proces s ,  gets 

4 written and rewritten . 

5 In a recent hearing before another DOE committee 

6 where I testified, which was a sub-group of the Energy Research 

7 and Advisory Board . Dr. Solomon Buxbaum, Chair of that Board , 

8 criticized the UC Nuclear Weapons Lab project for not having 

9 the names of the authors of its report on the University ' s  

10 operation of the Labs on that report. �nd when I told him 

11 later that the Department of Energy issues reports similarly 

12 with no authors like the DEIS, he said that he felt that that 

13 was inadequate as wel l ,  and he criticized that process .  

14 I also think it would be helpful for all of us to 

15 know in breaking down and demystifying this process how you all 

16 were chosen for this Board, what some of your backgrounds are , 

17 and exactly what process you use to make decisions about thi s ;  

18 how are decisions made about some of the comments being brought 

19 forward here tcday? I think in line wi til this too - I hadn ' t  

20 known who would be sitting here as well to answer questions -

21 that it is interesting that Livermore Lab officials are answer-

22 ing questions about their own safaty, which seems to me to call 

l 23 � credibility in question as wel l .  I want independent experts.  
� 
olJ 24 Second area of my concern , I feel that the DEIS has 
0 ! 25 not provided nearly enough informatiofi to the public in a numbe 
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1 of significant areas. For instance, I think it is absolutely 

2 critical that the EIS include a full listing of what radioactiv 

3 materials are routinely used, stored or transported at the Labs 

4 and in what forms and amounts . Now the question of amounts has 

5 already come up , but three years ago a reporter for the KPFA 

6 Environmental News Service questioned a then ERDA official in 

7 Oakland about what amount of plutonium was at the Lab, and he 

s was told there was approximately 6 0 0  pounds of plutonium at the 

9 Laboratory, with some variations in amount on site at any one 

10 time. But when people have subsequently asked that question, 

11 they received the a�swer which we ' ve gotten here today already, 

12 tha·;: that information is classified. ! want to know why that 

13 information is classified, what is being protected by having 

14 that information classified? Surely the Russians don ' t  care 

15 what amount of plutonium exists at Livermore . Are the. people 

16 that are really being protected perhaps the people who live 

17 around the Lab, that the information is being hidden from? 

!S It seems to me that a complete assessment of the potential 

19 health hazards at the Lab or the Lab site in Livermore , cannot 

20 be complete without a full listing of the kinds and amounts of 

21 nuclear substances in use there . 

22 Similarly, I believe that the public has a right to 

23 know what routes the transportation of nuclear wastes and other 

24 materials in and out of the Labs take , so that they may be 

25 alerted to the potential dangers of a nuclear accident in their 
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1 neighborhood or corr.munity and can decide whether they wish to 

2 continue having radioactive materials transported through their 

3 streets . Are we to presume that the Labs and the government 

4 have some God-given right to force the transportation of these 

5 materials on a populous , without the knowledge of the people wh 

6 might someday be affected by that? 

7 In addition, I think that the DOE staff statement 

8 did not adequately answer the question of whether plutonium 

9 flights will he resumed into Livermore . The statement merely 

10 says that, "At present the Livermore site has no plans for 

11 routinely shipping plutonium by ai.r . "  ::>oes this mean that ther 

12 may be such plans in the future? The word "routinely" implies 

13 that they could happen anyway. What is meant by "routinely"? 

14 Were shipments before the development of a new cannister consi-

15 dered routine? Reference to the transportation of nuclear 

16 materials I found it odd that, in Section 5 . 3 . 1  of the DEIS, 

17  entitled " Partial Relocation " ,  that the alternative of moving 

18 some of the critical buildings at the Lab to someplace like the 

19 Nevada Test Site is rejected in part because "a greatly in-

20 creased need for movement of material between the NTS and 

21 Livermore would expose the public to possible transportation 

22 accidents. " But nowhere in the DEIS is there any reference to 

� 
� 23 the possibility that a transportation accident could occur in � 
if � 24 the present operation of the Lab , which is also involved in a 
0 
>. ID 
1- 25 great amount of transporting of nuclE:ar materials. 
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I also think it is important for the _..,public to know 

2 if there are radioactive materials used in constructing nuclear 

3 warheads such as plutonium that have been unaccounted for, and 

4 if so , what the reasons are believed to be for thi s .  

5 Additionally, I think it is important to know if ther 

6 have ever been any security breaches involving a possible theft 

7 of such materials, and what the response has been. 

8 I would like to move on to the third and final area 

9 of concern which includes a number of other questions that I 

10 don ' t  feel were adequately dealt with or dealt with at all in 

1 1  the EIS , particularly in areas which you might call off-site 

12 impact of lab operations . The staff statement indicates that 

13 only "sites' specific environmental impacts can be considered , "  

14 which seems to mean that anything that happens off-site or far 

t5 from the lab as a consequence of lab operations might not be 

16 considered in the EIS . I would like to know under what regula-

!i tions governing compliance with NEPA that the authors of the 

18 staff statement base this comment . In my readings of the regu-

19 lations governing OOE ' s  compliance with NEPA, I fail to see 

20 where such a limited definition can be found . One possible 

21 kind of EIS mentioned also in NEPA compliance - or compliance 

22 with NEPA, DOE ' s  compliance with NEPA - is what ' s  called a 

� 
� 23 program EIS to analyze the consequences of developing certain � � 24 kinds of technology not on the site , but if that development 
0 
� 
� 25 were put into use, what would be its impact in the general 
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1 public. And in another section of the NEPA guidelines , it 

2 states that, "EIS ' s  covering a site under DOE jurisdiction 

3 such as major research laboratories or production facilities 

4 2  

4 shall assess the individual and cumulative environmental conse-

5 quences of a number of continuing and/or proposed actions at 

6 the given site . " Now it does say- site there , but it does not 

7 say "on the site" - it says rather "at the site , "  implying 

s that this is where the continued or proposed action takes 

9 place, not where the study of environmental consequences should 

10 be limited to. So I ' d  like to know where that particular 

11 citing comes from. 

12 To get into so�e of what I would like to bring up in 

13 regards to off-site impact, other than the obvious potential 

14 disastrous global impact of a nuclear war, and whether the 

15 technology being developed at the Lab is leading us closer to 

16 that possibility. I ' d  like to focus on two a�eas where Lab 

17 work already has had, I believe , a tremendous off-site impact 

18 that I think should be assessed in the final EIS to make it a 

i9 rasponsibile document. 

20 First is in the area o f  nuclear wastes. In terms of 

21 cumulative effects of the Lab ' s  operations, it seems essential 

22 to me that there be a full accounting of how much nuclear waste 

23 has been generated over the years , what kind of waste has been 

24 created , and particularly, where all the nuclear waste from the 

25 Labs has been stored , dumped or buried. This seems particular! 
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1 critical to me in light of the public disclosures about the 

2 5 0 , 00 0  barrels of waste that originated at Livermore and at 

3 the Berkeley Labs that have been dumped off the Farallone 

4 Islands near San Francisco and have since begun to leak. Where 

5 else have these wastes been dumped that might be hazardous to 

6 the populous? That is not in the EIS. And further , how can 

7 the Labs continue to generate wastes when there is no permanent 

8 waste storage facility, and there appears to be nothing in sigh 

9 for the permanent , unquestionably safe storage of waste for up 

10 to 250, 000 years for plutonium? What will be the long-term 

1 1 impact of this waste and its storage? The DOE indicates that 

12 the Livermore site cannot consider this question of nuclear 

13 waste generated at the site. On what regulation governing 

14 NEPA compliance is this based? And what other agency will take 

15 up this assessment if not the DOE and through this DEIS? 

16 Similar logic I think holds for the impact of nuclear 

17 testing, both above ground and below ground , conducted by the 

18 Livermore Lab at the Nevada Test Site and elsewhere. I ' ve read 

19 the DEIS on the Nevada Test Site and nowhere does it deal with 

20 the recent revelations about the impact of nuclear testing on 

21  nearby residents,  particularly in Utah, which· have come into 

22 public light lately. As you are no doubt well aware, r�cent 

23 studies have shown a definitive link between some of th;it fall-

24 out from nuclear testing and Leukemia in children in parts of 

25 Utah. Others exposed to nuclear testing who have since develop d 
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l cancer are now suing the government for damages as well. And 

2 Dr. John Goffman has done a study that suggests that up to 

3 one million people may die from, plutonium-induced lung cancer 

4 in the Northern Hemisphere as a result of that fallout . Even 

5 underground testing , according to various studies , has posed a 

6 real health hazard . In the first eight years of underground 

7 testing - from 1 9 6 3  to 1971 - according to a report by fonnex 

8 Senator Phillip Hart, thirty per cent or a total of twenty-

9 eight of those tests vented and vented sufficient radiation to 

10 be considered a major release , releasing radioactivity from 

1 1  two hundred to one million curies per explosion, according to 

12 the Livermore Lab itself� That upper figure is comparable to 

13 the fallout from one Hiroshima bomb. Twenty-three of those 

14 tests , according to a March , 1979 report by Paul Duckworth , a 

15 fonner nuclear engineer and NTS employee , were conducted by 

16 Livermore . How and where does this environmental consequence 

17 of t..�e work at the Lab get analyzed? The NTS EIS does not 

18 cover it, nor does the Livermore s ite EIS. Is it perhaps that 

19 no one really wants to face up to the consequences of what the 

20 Labs have been doing? I call on you to include an assessment 

21 of the environmental impact of the Livermore-conducted nuclear 

22 tests in the Livermore site EIS as one of the cumulative and 

23 continuing consequences of the Lab ' s  operation. If it is not 

24 included in the EIS, I urge that you reopen the EIS on the 

25 Nevada Test Site in light of new information which , according 
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1 to my reading of your regulations you can do i f  there is new 

2 · information - a.nd I believe there is - and seek wide public 

3 comment and hold a hearing on the subject in the very near 

4 future. 

5 Finally, I have two other comments . I ' d like to know 

6 on what basis you do program EIS ' s  to determine potential _adver e 

7 impacts of developing certain technologies , as I think I ' ve 

8 indicatea I read in the NEPA compliance regulations. I ' d  like 

9 to know because I believe it ' s  important that there be an 

10 assessment of at least two of the Lab ' s  fusion programs .  You 

11  only briefly mentioned the laser and magnetic fusion programs 

12 in the DEIS and you mentioned them in a positive light and men-

13 tioned none of the criticisms which have emerged among the 

14 scientific community. For instance , particularly you ignore 

15 the weapons application of the laser fusion program which are 

16 documented in an April, 1977 Science Magazine, nor do you men-

17 tion the allegations by Ray Kidder of the Livermore Lab and 

i B  founder o f  the laser fusion program that a midterm application 

19 of the program is to create a fission fusion hybrid reactor 

20 that would create plutonium as a by-product, nor do you cite 

21 an aritcle by Dr . John Holdren of the University at Berkeley 

22 in the Bulletin of the Atomic Scientists that many of the under 

� 23 lying concepts in the fusion energy program, if they become � (}: 
"" 24 more available, may make it easier for other countries to 
0 
>-
� 25 develo� nuclear weapons , nor do you mention critic isms again 



0 >­lO 

in the Bulletin that the laser isotope separation program at 

2 Livermore may make bomb-grade materials cheaper and easier to 

3 obtain. Since you mention many of these programs, though , in 

4 the EIS ,  it seems that the responsible thing to do would at 

5 l�ast be to mention some of the potential adverse impacts in 

6 the final EIS. And I ' d  like to know further again on what 

7 basis a program EIS would be conducted on these programs at 

8 the Lab. 

9 I had a number of other comments here , but I think 

IO I ' ll just wind up with that, because I think I ' ve gone on 

1 1 fairly long. And I ' ll submit the rest of them in written 

12 testimony. But I ' d  like to know particularly by what process 

13 some of the questions that I ' ve raised here today would be 

14 answered. Th'-nk you. 

46 

15 MR. FARMAKIDES : Thank you, Mr. Ladd . You obviously 

16 have a number of questions to raise and, are you going to sub-

11 mit these you say to us? When will you do that? 

18 MR. LADD : Wel l ,  this copy is rather rough at present. 

19 I can retype this and submit it to you, if you like. I don ' t  -

20 

2 r  

22 

MR. FARMAKIDES: How soon? 

MR. LADD: In the next couple of days. 

MR. FARMAKIDES: Wel l ,  I ' ll tell you what . How much 

23 time do you need until? Saturday? Monday? 

MR. LADD : Well ,  I could type this up tomorrow . 

..... 25 MR. FA�.KIDES : Could you? 
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MR. LADD : Yes. 

MR. FARMAKIDES : You want to mail it to me? 

MR. LADD: I could do that. 

MR. FARMAKIDES : All right. If you, why don ' t  you 

4 7  

5 mail it to me, Board of Contract Appeals , Department of Energy, 

6 Washington, o . c . .  Now what I will do is send those questions 

7 to the Livermore people , the DOE people in San Francisco, and 

8 ask them to respond to you directly. Now what I will also do 

9 is put yours into the record . And their response to you into 

10 the record. That leads me then to the only question that I 

1 1  think I can address , we can address . The function of this 

12 Board reall1 is to interface with you and the staff , the 

13 Livermore staff and the DOE staff here , and to see what are 

14 your concerns, in view of the draft Environmental Statement 

15 and in view of the response of the staff to your comments. 

16 What are your further concerns. We then will evaluate your 

17 concerns from the point of view o f ,  have they been answered? 

18 Have they been treated? Have they been adequately treated? 

19 We feel in our best judgment that they have not been adequately 

20 treated, either in the draft or in the summary . We will men-

2 1 tion these in our report and we will ask that they be treated. 

22 Our report then becomes part of the official record , so that in 

i 23 fact this entire process is on record. Your conunents , of 

� 
oil 24 course, they are on the record . Now, who we are. Wel l ,  

obviously Dr. Gross and Dr . Beard are outside members of the 
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l public, consultants, if you wil l ;  they are not DOE employees . 

2 I am the only DOE employee. One is a seismologist - I ' m  sorry 

3 a geologist , and the other one is a physical chemist and nuclea 

4 engineer. Both have had experience in their fields, wide 

5 experience in their fields. My background, as I said at the 

6 outset, is legal. I do have a science background . Why I was 

7 picked? Primarily because I do not answer to the Secretary of 

8 Energy, except in the sense he can fire me. My decisions are 

9 reviewed only by the Court of Claims , and my decisions are 

10 reviewed by the Federal District Court, so there is no decision 

1 1  that I write that is reviewed by anyone within the Department. 

12 I assume that the reason why I was chosen was because of that 

13 point. I haven ' t  been fired yet, so I assume that , as a matter 

14 of fact I say that in jest - my decisions are reviewed on appea 

15 by people who receive a decision from mine , and I always write 

16 my decisions so that I alert the people against whom I ' m  findin 

17 the full reasons why I do that. They can appeal it. That is 

18 the reason that I think I was asked to be on this particular 

19 Beard, and I have been on a number of these boards. The Rocky 

20 Flats Board was an earlier board on which we participated. Dr. 

21 Gross was on that board. And again , the reason he was on that 

22 board is because of the geological questions raised. Okay , 

� 
f 23 that gives you an idea of who we are and what the process is 

� � 24 in terms of ourselves.  
0 � 25 Now, once the repor� that we prepare is completed, 



4 9  

1 that report will be sent up to the decision-makers with respect 

2 to Livermore. We are not the decision-makers. All we do is 

3 focus on the issues that you people present , and we will then 

4 give that report to the decision-makers .  Now, who they are in 

5 this case, eventually it ' s  the Secretary of Energy . Corning 

6 down from there , I just don ' t  know who else will become involve 

7 in the decision-making. In the final analysis , the Secretary o 

8 Energy is the one responsible for the decision-making. 

9 MR. LADD : Does he appoint another Board to consider 

10 the questions raised , or what? How does that work? 

11 MR. FARMAKIDES : Consider, the questions raised today 

12 MR. LADD : Yes, what is the exact process by which he 

1 3  finally decides on these comments? 

14 MR. FARMAKIDES : Well ,  the comments that we will 

15 come up with based on what you people give us are placed into 

16 a report which becomes a public document. That report, along 

17 with the draft, along with your comments , along with everything 

ts else, is then the package upon which -

19 Excuse me just a minute. I ' d  appreciate very much 

20 if we can possibly hold off just a bit - can we get off the 

21 record for just a minute . 

22 (Off the recora) 

i o 23 MR. FARMAKIDES : Anyway, this entire package is then � G> � � 24 part of the public record which will be used by the decision­
o >. 
{!. 25 maker. We are not that. We are not that. Now your questions 
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1 again. If you will please submit them to me by Monday, I ' ll 

s o  

2 wait three days or so, because 1 assume there will be some mail 

3 lag time, and then I hope to receive it. Okay? 

4 MR. LADD :  Can you give us an idea whether the rest 

5 of the process will in any way be public or we will know who 

6 the final decision-making people are , and can you give us an 

7 idea of when your report will be put together ,  whether that 

s will be, when that will be available. 

9 MR. FARMAKIDES: Yes. Our report - we have a target 

10 date among the three of us - our report hopefully thirty days 

11  to forty days . But I would think we would have all the mater-

12 ials, we would have the opportunity of looking at the materials 

13 your materials and also the summary statements and also re-

14 sponses to your questions ar.d coming up with the report within 

15 thirty days , thirty-five days , something in that ball game . 

16 Dr. Gross is in Golden, Colorado. Dr. Beard is in Utah, and 

11 I ' m  in o .c . ,  so it is also - that causes a little bit of a 

18 problem, but not much. It generally takes a little while to 

19 sit down and think through the comments made and decide which 

20 of these comments really are critical comments that have not 

21 been addressed. Or if they have been addressed, they are so 

22 critical that in fact they should be further considered . For 

� 23 example, we ' ve gone through these conunents in great detail , 
� 
if � 24 and we already have ideas as to what we consider to be critical 
0 >. 
� 25 issues. The seismology of the area obviously is an issue that · 
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we think is critical. And we will discuss this in depth. Okay. 

2 Is there anything else, sir? 

3 MR. LADD : Well ,  the only other thing i s ,  you 've give 

4 a background for yourself ,  which I think has been helpful and 

5 I appreciate that. I think it would also be helpful if the 

6 other members o f  the Board did that as wel l ,  so we can establis 

7 what some of their associations have been and where they ' re 

8 coming to. I understand they have particular expertise , but 

9 I think, as I mentioned earlier , some of the questions that I 

10 think have been raised through recent events are, who can we 

1 1  trust? What associations do they have? Are they really 

12 independent experts? I would like to believe that, but I ' d  

13 like to know a little more about their background . I think 

14 others probably would too. And your comments ,  as I said, I 

1 5  think have been helpful . 

16 MR. FARMAKIDES :  I ' ll tell you why I hesitate . There 

17  is impl icit an as sumption which you ' ve just said that bothers 

18 me. And that is that this Board is not credible , and that the 

19 only people that are credible are those people that you agree 

20 with. I hope that ' s  not the case. 

21 MR. LADD: No, 1 ' m  just suggesting , I don ' t  know, I 

22 respect you all as individuals, but I don ' t  know where you ' re 

� 
en 23 each coming from and at least it would be helpfu l ,  I think , to i 
� 24 know whether there is somebody who has been independent of the 
Cs 
I-� • 

25 nuclear establishment and usually when there are studies done 
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l that are of a critical nature and the public i s  really watching , 

2 I think it ' s  helpful to have at least one recognized critic of 

3 many standards who the public can be assured that somebody is 

4 speaking on their behalf ,  even if that person doesn ' t  constitut 

5 - singly, obviously, wouldn ' t  - a majority . But it ' s  helpful 

6 at least to know that many of the concerns expressed by the pub 

7 lie or large segments of the public, I believe , would be con-

8 sidered, and not simply in a public hearing , as I think I indi-

9 cated. 

10 MR. FARMAKIDES � Well I can appreciate your concern. 

1 1  And I will ask Dr. Gross and Dr . Beard to very briefly state 

12 their background. But I hope you do mean what you say, that 

13 you ' re not attacking the integrity of the Board , because very 

14 frankly, I think we're sitting here learning from you, and you 

15 people are the ones who are looking over our shoulders, for 

Io example. The record that we compile is your record; it ' s  a 

17 public record . And there ' s  no way that anything that comes out 

18 today is not going to be in the public record . 

19 MR. LADD : Right. Well I think that ' s  very much 

20 appreciated, like I said. 

21 MR. FARMAKIDES: Dr . Gross, would you give a little 

22 bit of your background , sir? 

� Q 23 DR. GROSS :  Mr. Ladd . I ' ve been a professor of � � 24 geology for twenty-five years . Essentially that ' s  my major 
0 >-
/! 25 1 actiVity. Nine years at Colorado College , Colorado Springs. 
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Sixteen years at the Colorado School o f  Mines . Most of my time 

2 has been involved in the academic world . However , since 1954 

3 when I was a student at Stanford , I have been consulting , a 

4 consulting geologist, consulting for industry , for government , 

5 consulting very widely in the petroleum industry, in the mining 

6 industry, in the environmental fields, geotechnical engineering 

7 geological field. I ' ve been involved in scientific research , 

8 in techtonics and regional geology in the Western United States 

9 proving A..�des ( ? ) , Australia, supported by the government , 

10 National Science Foundation, USGS and so on. I have no partic-

11  ular ties to anyone, never have had . I ' m  essentially a profes-

12 sor and an independent consultant for wide varieties of industr 

13 and governmental concerns .  I s  that sufficient? 

14 MR. FARMAKIDES: Thank you. Dr . Beard , could you 

15 just give a -

16 Oh, there is one more thing , Dr. Gross.  Dr. Gross , a 

17 I said earlier, was on the Rocky Flats environmental hearing 

18 along with myself.  Dr. Beard? 

19 DR. BEARD : Wel l ,  as is obvious by looking at me, I ' m  

20 an old man, so I have been involved in alot o f  things. I re-

21 ceived a Bachelor ' s  Degree at the University of Utah , Ph . D .  at 

22 Purdue University , with a fair amount of graduate work at Cal 

23 Tech . My specialities for a long time were thermodynamics and 

24 quantum mechanics which I taught at the University for a long 

25 time . Along well into that care�, some ten years into that 
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1 career the whole field o f  atomic energy opened up and there was 

2 no way that you could get into the atomic energy field unless 

3 you actually became a consultant to the government. That ' s  

4 where we all came from. There was no such thing as nuclear 

5 engineering; we had to come in as the various skills. I did 

6 work for the old Atomic Energy Commission for eleven years. I 

7 did then pick up some, I think, some expertise in nuclear engin 

8 eering because I subsequently taught that at the University of 

9 Utah. For the last eighteen years - oh, I left the Atomic 

10 Energy Commission I guess mutually. It was a mutual sort of 

11 thing. I was happy to get out and get back to school teaching. 

12 I think they were probably happy to get rid of me. But never-

13 theless one tries to be objective, so if I am tainted by some 

14 knowledge of nuclear and if I had to learn it, about the only 

15 way that an old man can learn it was back in the days when the 

16 Commission was doing this. The last eighteen years I have I 

17 hope been independent and detached and devoted to teaching. And 

18 that ' s  about where it i s .  I did. participate with Mr. Farmakide 

19 in the Idaho hearing. 

20 

21 

MR. FARMAKIDES: Mr .  Ladd? 

MR .  LADD : Wel l ,  I thank you. I 'm sorry to take up 

22 so much time - it ' s  been very helpful -

al 
o 23 MR. FARMAKIDES : That ' s  all right. We did it because � 
� 24 as you said , I think there are alot of other people in the 
0 
� 
� 25 audience that also would like to know. Thank you, sir, very 
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2 MR .  LADD: Thank you very much. 

5 5  

3 DR. BEARD: I have one question - this bothers me. 

4 Actually, our only job is to try to reflect your concerns and 

5 get an answer. Your concerns on radioactivity, and this is 

6 important to me to try to reflect your concerns , most of them 

7 had to do with freezon ( ? )  material , but you said all radio-

8 active material . Now , you ' re smart and intelligent, you can 

9 tell the way you talk, you know that potassium 4 0  occurs 

10 naturally a�d of course it ' s  in all the food that you bring in 

1 1  and actually it ' s  a waste product - it ' s  in the urine and feces 

12 1 that you give out. So obviously you don ' t  mean all the radio-

13 activity. Can yoa give me a feeling for what quantities you 

14 are interested in? Microcuries ,  pico curie s ,  what - or do you 

15 want to say all radioactivity not naturally occurring? 

16 MR. LADD : Perhaps that ' s  the best way to state it. 

17 Yes . As I mentioned , I don ' t  have an expertise in nuclear 

18 physics, so I ' m  not that well versed on specifically what I 

19 should be asking for, which I think is one of the problems with 

20 the public in matters like this. 

21 

22 

DR. BEARD: Well ,  I ' m  trying to find out . I 'm trying 

to be helpful. 

0 23 
-8 

MR. LADD : Right, no I appreciate that. I would defe 
G> u. 
o!I 24 
0 >. co I- 25 

possibly to others who might come up later who might answer 

that better, who have some other -
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l DR. BEARD: I ' ll put in my notes here all non-natural y 

2 occurring radioactivity. Will that satisfy you for the time 

3 being? 

4 

5 

6 

7 

MR. LADD : For the time being . 

DR. BEARD: All right. That ' s  a l l .  

MR. LADD : Thank you. 

MR. FARMAKIDES : Thank you , Mr. Ladd . Let ' s  go back 

8 then for the third time I will repeat the names of those I 

9 called out earlier. Mr .  Luke Ellis, Mr .  Daniel Ellsberg . Mr .  

1 0  Daniel Ellsberg . Mr .  Ellsberg , you ' re on, sir. 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

22 

23 

24 

25 
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S'I'ATEMENT BY DANIEL ELLSBERG 

DR . ELLSBERG : I am going to speak these are not 

questions that concern experts exclusive ly ,  by any means .  

5 7  

That ' s  why we ' re here . I am going to begin with some comments 

on my background here , because I ' m  going to address myself to 

a relatively narrow point, but a very important one that I 

8 think would otherwise be left out . So the kinds of things I 

9 want to raise today are not things that are determinative and 

10 they really can ' t  be answered here entirely. But I want to be 

1 1  sure that they are not ignored in these hearings . 

12 My career, after I left Harvard was systems analysis 

13 at Rand , strategic analysis at the Rand Corporation in Santa 

14 Moni ca , specifically work on the command and control of nuclear 

15 weapons and the design of strategic nuclear war plans . I t  

16 came to be that in 1 9 6 1  I drafted the Kennedy Administration 

17 guidelines for Secretary McNamara of the Strategic Nuclear 

18 War Plans of the United State s .  I t  was a very great responsi-

19 bility at that time . 

20 Let me ask a question , with all respec t ,  to set the 

21 framework here a little bit : whether any of you gentlemen --

22 I would assume the answer i s  no -- have in fact seen a nuclear 

f 23 war plan or one of the then current nuclear war plans of the 

it � � United State s .  Could I ask? 

i .-- 25 OR . DEARU : "Planes , "  did you say? 
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DR. ELLSB�RG : Plans . Plans . Not airplanes ,  but 

actual plans for use . 

MR • .FARMAKIDES : I think we have not. 

DR � ELLSBLRG : Yes .  I asked that question also of 

the Regents o f  the University of Cali fornia who have admin-

is trative or formal responsibility for the work going on at 

5 8  

Livermore . What happens at Livermore in the weapons research 

anci at Las Ala@os too, two places that have designed all of our 

nuclear warheads , is to meet in a broad sense , requirements 

that are set by national policy in one administration after 

another ,  and specific requirements by the Pentagon through the 

Atomic Energy Commission or the DOE . 

Without knowing the current administration ' s  concept 

of what pla:is these weapons are to implemen t ,  one does not have 

any speci fic notion of why the weapons are being produced .  I f  

in an Environm�ntal Impact Statement one i s  supposedly weigh-

ing costs against benefits , as I believe the act requires to 

be done , it ' s  really not adequate to push off the benefits 

sitle with a simple statement , 11We assume these are essential . "  

Indeed , i f  we assume that , there ' s  nothing more to be said. 

It doesn ' t  matter what the risks are , and the costs . And tha t '  

really been the spirit i n  which this problem has been approache 

I think , for a long time . 

Unlike nuclear energy for which there are substitutes ,  

suppoRedly here we have an area o f  national security for which 
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there are no substitutes for these weapons ,  and we j ust have 

2 to accept whatever risks. 

3 I repeat the question, which I don ' t  regard as going 

4 without saying. We know there are some health hazards to 

5 these kinds of operations with plutonium . We know, of course , 

6 there are some risks o f  accident . We can argue about how 

7 large , and how many people are affected . 

8 For what purposes are these risks being incurred by 

9 the people of this community and people of much larger com-

10 munities , i f  there sho�ld be larger accidents? That can only 

1 1  be answered if you know what the nuclear weapons are for. I 

12 not only have some direct knowledge of that, but because of 

13 that I know very well that that knowledge is very , very 

14 narrowly held, and that the likelihood that you people with 

15 �he responsibility of looking at this question would be able 

16 to answer it correctly is very small . 

17 I t ' s  also true that the Regents of California; when 

18 I asked them, although they all -- or I bel ieve most of them, 

19 at least -- have clearances in order to carry out their 

20 responsibilities -- they did not say that they had ever had a 

21 briefing on this subject. This included President Saxon . 

22 I was able to get only so far in the few mim.:tes 

23 this far in the ,few minutes that I had on the two ::>ccasions 

24 I ' ve spoken to the representatives of the University . I said, 

25 "Here is my background . I believe the question i s  important . 
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l I offer myse l f ,  for what it ' s  worth, and I ' ll give you what I 

2 know. And you can pursue i t  for further investigation . "  But 
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that was never picked up . 

I ' m glad to have been given -- at least I was told i t  

had been arranged because o f  our prior request -- to be given 

some more minutes here , so that I can go into the substance 

that the Regents did not choose to ask for, on what these 

weapons are for . 

MR .  FARMAKIDES : Well ,  let ' s  be very clear --

DR. ELLSBERG : You ' ll see immediately why i t  bears . 

I think you ' ll see immediately why it bears . 

MR . FARI1AKIDES : That would be something I would ask 

you for, sir, is to connect it to this Statement . 

DR . ELLSBERG : Yes .  Preci sely . 

MR. FARMl\KIDES : Just be very clear : We ' re not 

about to make the decisions that you ' re suggesting . 

DR.  ELLSBBRG : No . 

MR. FARMAKIDES : We ' re not charged with that type of 

responsibility . So really and truly, I don ' t  know that your 

point is complete . I think all we ' re doing here is focusing 

on the issue s ,  like the one that you're suggesting now , and 

seeing i f  we can articulate those issues so that the decision-

makers, whoever they might be -- and those decisionmakers 

may or may not have the experience that you suggest.  Those 

decisionmakers are not ourselve s .  
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1 DR. ELLSBERG : Precisely, but on the other hand, you 

2 and I are citi zens of this country , which means we really are 

3 the decisionmakers . 

4 MR. FARMAKIDES : Wel l ,  Dr . Ellsberg, I think that 

5 you ' re 

6 DR. ELLSBERG : I don ' t  think that ' s  a metaphysical 

7 point . What I mean is I don ' t  want to exaggerate romanti-

8 cally our power? . You and I know -- we ' re old enough , and I ' m 

9 old enough to know the limits , the apparent limits on those 

10 powers . I ' m  talking about responsibilitie s .  And I ' m  saying 

1 1  to be a citizen in this country conveys responsibilities for 

12 informing onase l f  about the issues that affect all of us and 

13 our children that really , other citizens of other countries 

14 can manage to neglect and say it ' s  really not their business . 

15 We can ' t  say i t ' s  not our business.  

16 I ' m happy to have the opportunity today to talk to 

17 you as citizens, in the lives that you ' l l  lead after you 

18 finish this post , who have an opportunity to share with the 

19 officials who work for you and us anything you may have 

20 learne d ,  from me or anyone else critically from me, in 

2r reaction to me .  

22 MR . FARMAKIDES : How much time do you need, sir? 

23 DR . ELLSl3ERG : Wel l ,  they said I ' ve used up , I 

24 know, in the credentials ,  about five minutes he re , or some-

25 thing . 
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6 2  

2 U R .  ELLSBERG : I ' d  be very happy to have 2 5  minutes , 

3 2 0  minutes .  I mention that because we asked for half an 

4 hour , and they said we had it . 

5 MR. FARMAKIDES : You state your point very well , that 

6 we do have responsibilitie s .  No doubt about it . Our responsi-

7 bilities here , members of this presiding Board, are to accom-

8 plish the taks that ' s  before us . But you also recognize that 

9 we don ' t  have the power to do what you ' re suggesting. 

10 UR. ELLSBERG : I think when you hear what I have to 

1 1  say - - though you don ' t  need to believe i t  -- but when you hear, 

12 as a basis for hypothesi s ,  you will look for more power than 

13 you may think you have now . You may even find you have i t .  

14 MR . PARMAKIDES : Mr. Ellsberg, I ' ll tell you what 

15 we ' ll do . I think that what you ' re suggesting is really beyond 

16 the scope of this particular exercise today . 

17 DR. ELLSBERG : Could you make a j udgement a little 

18 bit further on , and when you see how relevant it is --

19 MR. FARMAKIDES : Yes .  I was going to suggest the 

20 following : Let ' s  give you, if you wil l ,  ten minutes .  And 

2t we ' 11 see whether we should continue beyond that. All right? 

22 DR. ELLSBERG : Having taken the e f fort --

� i 23 MR. FARMAKIDES : I want you to connect , reall y ,  your 
Q) LL � 24 testimony to this Statement . That ' s  why we ' re here today . 
l5 5. 
� 25 DR . ELLSBERG : Yes .  Right. From past experience on 
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1 discussing this -- I ' m  not bargaining just over minutes -- but 

2 from what it takes to do some justice to this , can we say 

3 1 5 ,  and I ' ll go on? 

4 MR. FARMAKIDES : All right. Go ahead , sir. 

5 DR. ELLSBERG : All right . That ' s  what it take s .  

6 '!'hat ' s  not very long . I '  1 1  speak fas t .  And I want you to 

7 hear i t .  

8 MR. FARMAKIDBS : No . What we ' re doing is building a 

9 relevant record . I want to be sure that it really applies 

10 to what ' s  before us today . 

1 1  

12 

DR. ELLSBERG : Very clear . 

MR . FARMAKIDES : And the nuclear weapons policy of 

13 this country i s  not -- as far as I ' m conce�ned , it ' s  not before 

14 

15 

16 

17 

18 

us today in this Draft Environmental Impact S tatement . 

DR . ELLSBERG : '£he nuc.i.ear weapons policy of this 

country , in terms of alternatives and choices ,  has never once 

been put before the American people, the sovereign public , nor 

were they ever given the information to generate the hypothe-

19 ses or the alternatives . I t  has never been a matter of demo-

20 cratic public discussion -- understandable during the war 

21 against Nazi Germany , the Manhattan Project . But really, that 

22 was 34 years ago. And there has never been a time when the 

public was told what I ' m about to say and the facts -- whe-

ther it ' s  on the risk s ,  the hazards , the costs , or anything 

else , to make democracy possible . 
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I propose , i f  I may -- without being too grandiose 

we start , or I start, at least , today doing that, right now 

make it a matter of public discussion. What has seemed to 

preclude the necessity for that has been the hoax throughout 

that period that the single , predominant , overwhelming purpose 

of the design of these weapons at Livermore and Los Alamos 

and e lsewhere is to build weapons in order to deter a possible 

nuclear attack against the United States or its allie s .  When 

the word "deterrence" is used , is almost always heard as it 

is meant to be heard -- deterrence of a nuclear attack against 

the United States or possibly its treaty allies in NATO , 

Western r:urope . 

That has never once been the predominant purpose of 

those weapons or the function of them . There have been other 

purposes . A�d although one can argue as to the exact weight 

of various purpose s ,  I think I can make myse lf clear when I 

say that has never been the primary purpose . 

That purpose , I ' l l  say -- and then put the point 

aside has been the one , the single one emphasized all this 

time , precisely because it is the one purpose that j ustifies 

the building -- justifies in virtually everyone ' s  mind, includ 

ing most people who think of themselves as pacifists, everyone 

but a very small percentage -- justifies building weapons that 

are by their nature and intent genocida l .  And I don ' t  use 

that word for rhetorical effect at al l .  I mean in terms of 
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l the Nuremburg precise definition which we sponsored -- instru-

2 ments designed or a process designed to kill all or part of 
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an enemy populations. We are talking about weapons , the 

largest of which does the function of an Auschwitz , which 

k i l led 2 million people , i f  it ' s  exploded near 2 million 

people , or 6 million, if it ' s  near 6 million. 

That has to be justified, especially to Americans . I f  

i t  is t o  deter retaliation of attack , to deter attack , to 

respond to i t ,  and thus to keep it from ever happening, that 

reason is regarded by most Americans , including myse l f ,  as 

justifie d .  That ' s  why we have heard that reason and no othe r .  

Now I will say what the reason has been a t  various 

times -- the ones that I can speak to directly . In the years 

19o0 and ' 6 1 ,  when I was reading and working on the war plans 

of the United States, we had - - I saw an estimate by Herb 

York the other day -- about 1 0 , 000 warheads .  Ten thousand 

warheads . That ' s  2 0 , 00 0  less than we have now . 

So for good or bad -- and I ' ll  come back to that --

in the next 19 years we added to that 10 , 0 0 0  another 20 , 0 0 0 .  

The Russians went up from very few at that point to the 

2 0 , 0 0 0  or so they have now. So the world has seen about 

4 0 , 00 0 ,  as a result of reluctance by ourselves as well as 

the Russians , to stop that arms race . 

What were those weapons for? I was working night 

and day at Rand because I ,  too, thought at that time -- and 
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then in the Pentagon -- that there was an imminent fear of a 

2 Russian attack , missile attack , on a capability that was pre-

3 dieted by the head of Strategic Air Command probably to mean 

4 1 , 000 Russian missiles in the year 19 6 1 .  That was his esti-

5 mate by his chief of w�r plans to me at Offit ( ? )  Air Force 

6 Base , Omaha, in September , 1961 -- 1 , 00 0 ,  now . 

7 The other predictions prior to that had been several 

8 hundred . The e stimates were several hundred . The reality was 

9 four . There were four Russian ICBM ' s in 1 96 1 .  And although 

10 I 'm sure -- you lived through that and I ' m  sure you did 

11  

L2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

learn in ' 6 1  and ' 6 2  with the rest o f  us , that the missile gap 

had not come out as predicted . You have not seen the figure 

I just gave . And I think the figure you may have seen in 

books i s  5 0 ,  an order of magnitude highe r .  And the difference 

between a significant number of missiles facing 5 0  SAC bases 

or 25 SAC bases -- and no missi les . 

So we essentially had something very close to a mono-

poly still in 1 96 1 ,  16 years into the missile age , of inter-

continental strategic power . And that had been known to our 

intelligence services during the late s o • s  when they were 

designing the plans that Kennedy signed in late ' 6 1 ,  after 

that e stimate was official , for 1 , 00 0  Minuteme n .  Four Russian 

ICMB ' s  then . Some more began to be built in 196 2 .  We started 

our program with 1 , 0 0 0  Minutement , adding to the 2 , 000 

intercontinental bombers that we had . '!'hey had some 200 



l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
c � CJ> 23 I 

oil 24 
0 
� � 25 

6 7  

adding to the thousands o f  tactical planes , the two Polaris 

submarines by that time , the Atlas and the Titan . 

Now, what was that all about? Not to deter a Soviet 

attack , because there was no capability for a Soviet attack 

on the United State s .  I ' ve given you the exact figures . 

'l'hat ' s an approximation , but a pretty good approximation. 

What then were the plans that I was working on for? 

They were quite explicit. We had one way in our plans under 

the Ei senhower New Look period, the ' 6 1  period , for fighting 

Russians . President Eisenhower had determined that we could 

not afford in our economy to build up conventional non-nuclear 

forces with which to challenge Russian forces anywhere 

or limited nuclear forces that could challenge them in limited 

nuclear war which could expand . We could only afford to fight 

Russians one way . 

However the conflict started, and whoever started 

it -- and this was all explicit , whether the East Germans 

started it in a scuffle, the West Germans , whether there was 

something in Iran, whatever happened whether the Russians 

were in Iran , Cuba as they turned up in ' 6 2  in sufficient 

numbers to trigger this plan, or the Middle East, or wherever 

i t should be -- that plan was for a first strike against the 

Soviet Union . By that I mean a first nuclear strategic strike . 

I t did not assume that we would strike out of the 

blue , unannounced, that we would relax them, that it would be 
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1 a total surprise . The presumption was that it would come out 

2 either of some kind o f  conflict or an imminent conflict. but 

3 not one involving nuclear weapons . The assumption was that we 

4 would be the first to use nuclear weapons , and we would not use 

5 them in a limited way, i f  the conflict involved Soviet and 

6 U . S .  troops, as in the Berlin corridor. 

7 I have now made precise what I mean . It was not pre-

B ventive war in the narrowest sense of that term, a war out o f  

9 the blue with no conflict . But i t  was for an initiation of 

10 nuclear war by the United States , and not only in limited 

1 1  terms , as around Berlin, but initiation which, out of a perhaps 

12 Berlin-type conflict, would take the form o f  hitting, simul-

13 taneously , every nuclear capable facility in Russia and 

t4 China -- of course , there were none then -- and every city in 

15 Russia and China. 

16 The calculated (by the Joint Chiefs of Staff) effect 

17 of carrying out their war plan, which was the single war 

18 plan -- and not merely a piece of paper, but a basis for buying 

19 weapons , designing them at Livermore -- all the weapons to 

20 be dropped would have been designed at Livermore and Los 

21 Alamos, all of them. Building them all over the country , 

22 sending them, deploying them all over the world , the base s ,  

training -- I watched people take off on ten-minute alert. 

Dr . Strangelove -- I reported in the Pentagon that 

year as an expert on command contro l .  That film was a 
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l documentary o f  what could happen, because my speciality was 

6 9  

2 the possibilities of accident and unauthorized action. That 

3 was to implement a plan which in turn had generated those re-

4 quirements for the weapons here . 

5 That plan , as I say, was to respond to any conflict 

6 with the Soviet Union in this fashion . And when the President 

7 asked the Joint Chiefs a question that I had drafted , he got 

8 an answer . The question was -- in ' 6 1  the question was : 

9 " If your plan was carried out as planned, without being ob-

10 structed by the opponent, how many people would be killed in 

1 1  Russia and China alone ? "  Ignoring fallout outside Russia and 

12 

13 

14 

China and ignoring their retaliation, and ignoring our allies ' 

response . 

They gave the answer : 325 million people in Russia 

t5 and China alone . Adding in the factors that I ' ve included,  

16 which involve by the way , by their calculations ,  destroying 

17 this was the i r  answer to, let us say , a new Iranian crisis 

18 involving U . S .  and Russian troops ,  or Middle East or Berlin 

19 I have to keep repeating that -- or a Taiwan Straights cris i s ,  

20 or a Korea in which Russia got involved , which we knew could 

21 happen . Our response then called for wiping out Japan by 

22 fallout alone . That was our calculation , wiping out Finland 
� e> 23 by fallout alone , Pakistan -- nearly every country of our � � 

oO 24 
5 
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allies adj acent to Russia would be wiped out by our strikes ,  

ignoring Russian retaliation . 



l When you add in the various other factors ,  their 
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2 retaliation and so forth , we ' re talking about 6 0 0  million peopl • 

3 That is the holocaust in Germany on a scale of 1 0 0  -- 1 0 0  times 

4 And that was an Ameri can plan. That was my colleagues doing 

5 that. I was working with them. 

6 That was not j ust a bizarre e f fect with our preoccu-

7 pation with economy in the Eisenhower years . �ot only have 

8 such plans continued -- although they are no longer the exclu-

9 sive plans . The first thing I did in establishing new guide-

10 lines was to establish that reluctant though we were to fight 

11 Russians under any condition s ,  there were ways of fighting 

12 Russians that did not involve hitting Moscow. That sounds 

13 like a macabre joke . But that change had to be made . I ' m 

14 

15 

16 

17 

18 

19 

20 

21 

22 

sure we do have plans now that do not involve hitting Moscow. 

You can also be sure that we have plans that not 

only involve hitting Moscow be fore we have been hit ,  circum-

stances like those of the year -- and that ' s  the point I have 

to come to quickly now . 

I ' l l  pin it down with one reference which, although 

i t ' s  a best seller, seems to be known by no one in this 

country , the freest and with the best press in the world. 

fialdeman alleges in his memoirs what Nixon ' s  secret plan, 

his bos s '  secret plan to win the war in Vietnam was . Quite 

apart from whether he ' s  correct or not , I don ' t  know anyone 

that I know who has read those memoirs -- you can raise your 
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1 hands in exception -- or knows the following allegation : He 

2 says that Nixon ' s  plan was to end the war by making secret 

3 from the American public -- secret threats of the initiation 

4 of nuclear weapons i f  his terms were not met, and that he 

71 

5 based that idea on the actual historical example of his former 

6 boss ,  Eisenhower , who ended the Korean War on acceptable terms 

7 by making such secret -- from the American public -- but expli-

8 cit ultimatum to the Koreans , as I find Eisenhower says in his 

9 memoirs . 

10 That allegation , then -- and he says that Kissinger 

t t  delivered such threats i n  ' 6 9 .  I ' ve made a study . I ' m  re-

12 porting it now at Stanford in a course I ' m giving there now . 

13 I ' ve pulled the references together . I ' l l be glad to give 

14 them to you. The documentary evider1ce exists by now -- in 

15 most case s ,  many years after -- for the following first-

16 use threats by the United States Government ,  all secret from 

17 the American public at the time, or in cases where there may 

18 or may not have been explicit threats ,  readiness and prepared-

19 ness to use nuclear weapons firs t ,  within days or weeks ,  by 

ro the United States : 1950 in Korea, ' 5 0 and ' 5 1 ;  � s 3  in 

21 Korea under Eisenhowe r ;  ' 5 4 Dien Bien Phu in France . Nixon 

22 reveals that we gave - - I ' m sorry -- that Radford offered --

Admiral Radford , Chairman of the Joint Chiefs -- offered the 

French three nuclear weapons to defend Dien Bien Phu . I was 

in the Marines at that time . The Marines were of fshore at 
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1 Dien Bien Phu. I didn ' t  know about this fact. The prime 
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2 minister at the time , Bidot, has been saying for 20 years that 

3 he had been offered nuclear weapons . It has never been con-

4 firmed by an American official till now. Nixon puts in his 

5 memoirs the precise figure that Bidot gives -- three , one of 

6 them to be used against China . Indeed , in ' 6 9  one of the 

7 targets was a mile-and-a-half from China. And I know this 

8 from the person who worked on that plant, Roger Morris .  

9 That was ' 5 4 .  In ' 5 5  they were deployed . We were 

10 ready to use them over the offshore islands in the Tejans ( ? )  . 

1 1  I n  ' 5 8  the defense o f  Quemoy was based entirely upon the plan 

12 to use nuclear weapons first, i f  necessary . I have the 

13 formerly top secre t ,  now declassified report , giving that in 

14 great detail .  In ' 6 1 ,  in Laos . Of course , we know Berlin 

15 and Cuba, the only two cases that involved Russia , the only 

16 

17 

18 

19 

20 

2t 

22 

23 

24 

25 

two public cases . In ' 6 8 ,  Caisson, according to Westmoreland' 

memoirs and other studies based on interviews , our readiness 

to defend Caisson with nuclear weapons -- and ' 6 9  to ' 7 2 .  

Here then is the moral : Why has Livermore been in 

business all this time , since ' 5 2 ,  a time when the Soviet 

Union -- when Livermore was established -- had no operational 

nuclear weapons at all,  according to recent studies . It ex-

ploded a device in ' 4 9 ,  as you know . Why has Livermore been 

in business ever since then? I would say to implement the 

actual use of nuclear weapons secret from the American 
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1 public that has gone on every year or two since the n .  

2 A gun i s  not used only when it ' s  fired. When you 

3 point a gun at someone ' s  head , when you brandish a knife at 

4 someone , you ' re using that weapon . It menaces ,  whether it 5 draws blood or not . Every term of every president , from Harry 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

Truman on , has seen as a matter of now public record , not 

known to almost any member of the public ,  has seen strong con-

sideration �y the president in the oval Office of the imminent 

use in limited war situations against non-nuclear powers , not 

the Soviet union, not in Western Europe -- the imminent first 

use initiation of nuclear weapons against a non-nuclear powe r .  

They have used i t ,  and I ' m  sure they have often felt 

they used it with success , although they didn ' t  want to tell 

the public why they were running the risks of nuclear war over 

the Taiwan offshore islands , the Taiwan Straights , over Laos, 

et cetera, et cetera . But I think that ' s  why they want them. 

That does give a rationale -- and I ' m coming to the 

end now . That gives a rationale for weapons like Trident,  

cruise missile , Missile x ,  neutron warhead , otherwi se , by the 

way, not easy� to explai n .  They , of course, try to explain 

21 them in terms of deterrence of nuclear attack . But the Presi-

22 dent, of course , destroyed that essentially, quite validly, 

23 by pointing out that one Posiedon submarine can cover --

24 designed here , to the technical credit o f  Livermore -- can put 

25 a nuclear weapon on every Russian city of over 100 , 00 0 .  
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There are 218 such cities. The Poseidon submarine can hit 

2 2 4  targets . That ' s  one . We have 31 Poseidon submarines and 

ten other Polaris . Why , the n ,  Trident? Why i s  Livermore 

still in business? 

As I say , it becomes hard to answe r .  One reason - -

jobs , vote s . You ' ll hear that. I think this record gives 

another additional answe r .  There is a coherent function they 

form. The function i s  to support by backing up the first 

use threats with the smaller weapons , also tlesigned at 

Livermore , that have been made over the last 30 years ,  to 

make sure that when we use those weapons against an ally of 

the Soviet Union that could be supplied with nuclear weapons 

in return , it will be a unilateral use . Otherwise , we would 

be assuring the destruction of the area we were supposedly 

defending . We want to make sure that the threat is credible 

so that we don ' t  believe there will be a retaliation . To do 

that, you have to look very big -- not only bigger than our 

adversarie s ,  like Vietnam. That ' s  easy. Digger than their 

ally, Russia . We have to look very , very big . You can ' t  be 

too big . 

In shor t ,  here i s  the choice facing the American pub-

lie,  if they understood the issue , and facing you. I ' l l  sum 

it up now. 

MR. FARMAKIDES : You ' re summarizing? 

DR. ELLSBERG : Yes . I f ,  now that you ' ve heard i t  --
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and by the way , you don ' t  have to believe i t ,  because you ' ve 

2 heard it from me .  

3 MR. FAR11.AKIDES : That ' s  right . 

4 DR. ELLSBERG : But you ' ve heard i t ,  and i t ' s  there 

5 now. You can ignore i t  and so fort h .  But let me -- I will 

6 summari z e .  Ignore i t  and go on - -

7 MR. PARMAKIDES : No . I ' m  saying that you're expre ssin 

8 your point of view. And I frankly have no way of getting in-

9 volved in 

10 UR. ELLSBERG : No , pardon me . Wai t .  That ' s  not 

1 1  right . You are involved, sir . And I say that with all re-

12 spect . You are an American citizen . You are a human citizen. 

13 The citizens of Russi a ,  China , Britain and every other country 

14 in this world are involved . I ' m not being rhetorical , but 

15 you really are involved . 

16 MR . FARMAKIDES : Let ' s  summarize, Mr. Ellsberg. 

17 DR. ELLSBERG : Yes .  The summary is this. The choice 

18 that you should be addressing is thi s ,  I believe , in my re-

19 spectful opinion : The costs and the risks which are real --

20 and you will hear them from other witnesses of operating 

21 this facility and the production facilities in this country , 

22 are indeed, as i n  all cases, risks to be weighed against 

i 23 benefits . And those benefits are to be understood in the 
if 
ofj 24 light o f  alternative objective s .  

'l'he objective which we have secretly , actually been 
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pursuing i s  the objective o f  a superiority which we don ' t  

have at the moment,  but had in the past and hope to have 

agai n ,  officially . And I will say that i f  you accept the 

President ' s  perspective - - not j ust one president , but all of 

them - - that we must continue not to be able to make first 

use threats , but that we must continue a policy of making first 

use threats and have the ability to make those threats credible 

an<l to back them up i n  Europe and elsewhere , all over the 

world, then we do need Livermore . I agree . And we do need 

Los Alamo s ,  and they should go into three shifts a day , because 

we can ' t  have too many nuclear weapons for that, and there ' s  

no end to an arms race . 

I f  you accept as I do , what most Americans believe 

these aren ' t  the only two alternative s .  But most Americans 

believe the only legitmate and necessary function for us , 

which i s  the deterrence of nuclear attack -- then we had many 

thousands of nuclear weapons more than we needed 2 0  years ago. 

We have many more than 2 0 , 00 0  in excess now. We do not need 

Livermore to design new ones , and especially to serve this 

function . 

MR. FARMAI<IDES : So that really is your point, sir? 

DR . ELLSBERG : That i s  my function . 

MR . FARMAKIDES : Your point is that we no longer need 

Livermore , for the reasons that you've given. 

D R .  ELLSBERG : And I will make one more sharp point in 
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1 addition to that. We not only don ' t  need i t ,  but in the 
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light of what I ' ve been saying , if we recognize that keeping 

Livermore in operation and our determination to do so in pur-

suit of this policy , has kept us from making genuine and 

ef fective arms proposals for bilateral limitation s ,  we have 

assured the proliferation of these weapons , not only in 

imitation in Russi a ,  which i s ,  I think , the m�jor effect; but 

a secondary effect of proliferation . And the e f fect of that 

has been that the United States is much , much less secure . 

We have lost national security in the 25 years or so 

in which it has been pursuing thi s .  That was understandable . 

It is going on . And every year we would have been more secure , 

had we taken arms control ueasures which were possible that 

we didn ' t  take , because we wanted to keep Livermore in opera-

tion. I think that ' s  true today , sti l l .  I ' m happy to answer 

any questions . 

MR. FARMAKIDES : Thank you very much . You're very 

articulate . 

tunity . 

DR. ELLSBERG : Thank you for the time and the oppor-

MR. FARMAKIDES : I ' m  not quite sure that most of 

what you said pertained to the statement , but you d.id have 

some point that did pertain to the statement . 

OR. ELLSBERG : Could I suggest -- have you seen 

Dr. Arthur Taplin ' s  conunents from the Natural Resources 
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Defense Council? lJo you know that organization? 

MR. FARMAKIDES : Yes ,  I do. 

UR. ELLSBERG : In his comments on the Draft Environ-

mental Impact Statement for Rocky 

MR .  FARMAKIDES : Yes .  

Flats . 

DR. ELLSBERG : Because he makes ,  in reference to the 

Act under which you ' re operating --

MR .  FARMAKIDES : Did you want to introduce that,  sir? 

DR . ELLSBERG : I could ,  if you don ' t  have it,  because 

he points --

MR. FARMAKIDES : Why don ' t  we introduce that into 

this record , Mr .  Ellsberg? 

DR . ELLSBERG : Yes ,  I will do that , because he makes 

the point which suggested to me that it was precisely your 

responsibilities to look at both bene fits and , by the way, 

possible unnoticed costs on our own security of operating . I 

believe that this operation reduces our security , which is 

a stronger way of saying it is not necessary . 

MR. FARMAKIDES : We ' ll take that as an exhibit , sir . 

Do you have any questions? 

DR. BEARD : I have a question . I want it off the 

record . It ' s  kind of a facetious question . 

MR. FARMAKIDES : We ' ll go off the record . 

(Off the record . )  



1 MR. FARMAKIDES : I will go on , then to -- oh. There 

2 was one other gentleman who wated to appear in the morning --

3 Mr .  John Saemann , S-A-E-M-A-N-N. Mr. Saemann? 

5 

STATEMENT OF JOHN SAEMANN 

MR. SAEMANN : My name is John Saemann . I live in 

6 Alameda. I ' m  a concerned citizen. I have a prepared state-

7 ment, sir, if I may read i t .  

8 

9 

10 

11  

12 

13 

14 

15 

16 

17 

18 

19 

MR .  FARMAKIDES : Is it a very long one , sir? 

MR. SAEMANN : No. I t ' s  about five minutes . 

MR. FARMAKIDES: Yes , sir. 

MR. SAEMANN : Wel l ,  parenthetically, may I say that 

this is a very inopportune time for me to appear. I think 

that Dr. Ellsberg said everything that I wish I could have 

said as eloquently as he has said it.  

My presentation is much more limited , because I 

thought this hearing was mainly about the Environmental Im-

pact in the region , rather than the political aspects . 

MR. FARMAKIDES: It is the former , sir . It is the 

Environmental Impact of the continued operations of the 

20 Livermore Laboratories� Dr. Ellsberg suggested that he could 

1 

21 connect· his comments· to that · statement. We gave him 15 minutes 

22 to connect them. His connection was tenuous , but we permitted 

it. 

MR. SAEMANN : Thank you. ·someone once said, if 

you don ' t  see it , it won ' t  hurt you. We all know that that 
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isn ' t  true anymore. Going back to invisible and odorless 

carbon monoxide and coming up today with submicroscopic plu-

tonium, this and other dangerous radioactive elements and 

isotopes have so easily found their way into our everyday 

langua�e that we no longer feel uncomfortable with them. 

Let us never forget why plutonium was named after 

Pluto. My Webster ' s  Seventh Collegiate Dictionary defines 

Pluto as "the god of the dead . "  

Testimony is being heard today that one active earth-

quake fault runs right through Lawrence Livermore Laboratories, 

and there are about a dozen others nearby . What will happen 

to the highly dangerous toxic substances used here when an 

earthquake hits? What bas already happened when these ma-

terials are accidentally spilled and then flushed into the 

city of Livermore sewer system which eventually will end up in 

San Francisco Bay when the new system is completed. Then it 

will be too late. 

The San Francisco Aqueduct is also nearby and its 

proximity represents a great danger to the people in the 

West Bay. 

I am gravely concerned about the venting of radio-

active gases and the distribution of invtsible radioactive 

dust carried down into our agricultural fields in the San 

Joaquin Valley. The self-monitoring done on the premises of 

Lawrence Livermore Laboratory · and its stations nearby, 
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l although probably well-intentioned, can only be self-serving 

2 at the most critical times . It is like appointing the fox 

3 to guard the chicken coop. It ' s  n�t good enough for my 

4 health or your health or the future o f  our children or grand-

5 children . 

6 We have heard from years from experts and we have 

3 

7 been told, riyou can ' t  understand this , "  or "It ' s  in the nationa 

8 security interest. I t ' s  a secret. Just leave it up to the 

9 experts . "  The soldiers at Yerpa Flat, Nevada left it up to 

IO the experts back in the 1950 ' s .  And we ' ve forgotten about 

1 1  the partial melting o f  the core o f  the Chalk River, Canada 

12 reactor in 1952; the 1957 runaway reaction and fire at 

13 Windham, England; the EBR core meltdown at Idaho Falls ,  

14 November, 1 9 5 5  and the January , 1961 reactor explosion there 

15 when three men were killed; the October 1966 Fermi reactor 

16 at Detroit which was within one second o f  exploding; the 1970 

17 Hanford loss o f  coolant accident; and the i·argely unreported 

18 nuclear accident in the Soviet Union east o f  the Urals so large 

19 in devastation that our surveillance satellites showed it to 

20 the CIA which kept it covered up for many years; the Brown ' s  

21 Ferry, Alabama fire in 1 9 7 5 ,  and need I mention the recent 

22 Three Mile Island near disaster -- all w; thout the additional 

23 hazard o f  the proximity o f  1 3  .earthquake faults . 

24 I didn ' t  addres s  myself to the ultimate contamination , 

25 use of these infernal weapons designed at Lawrence Livermore 
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1 Laboratory, each of which makes us in the world less , not 

2 more secure . 

3 I call upon the Department of Energy , sir, ·to live 

4 up to its name and make this facility an energy designing 

5 facility instead of a l ife-destructing facility. For the 

6 good of this community and the talented staff here , let us 

7 end the work with dangerous substances and redirect their 

8 efforts towards safe, l i fe-supporting endeavors and new 

4 

9 energy systems , instead of the present work with this pluton-

1o ium for Pluto, the god o f  the dead. I am also a member of 

1 1  the University o f  California Nuclear Weapons Lab Conversion 

12 Project. 

13 DR. FARMAKIDE S :  Thank you, sir . The next person 

14 is Don Williamson , then Miss Ann Marie Hendrickson, Miss 

15 

16 

17 

Edna Williams . Is Miss Williamson here? 

MS .  HENDRICKSON : I ' m Ms . Hendrickson . 

DR. FARMAKIDES : Hold fast for just a minute . Is 

18 Ms . Will iamson here? 

19 MS .  HENDRICKSON : She ' s  not . 

20 DR. FARMAKIDE S :  Oh. You know that for a fact? 

21 MS .  HENDRICKSON : Yes .  They ' re all members o f  our 

22 group . 

23 DR. FARMAKIDES : All right . You ' re next, then . 

24 MS •  HENDRICKSON : Yes .  Friends of the Earth has 

25 offered to exchange some of their afternoon time in exchange 
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I for some of our morning time . They would like to give their 

2 presentation now. So I would like to ask that Glenn Barlow 

3 of Friends of the Earth be allowed to use 1 5  minutes of our 

4 time, Edna and Don ' s  time , since they ' re not here. They ' re 

5 also members of our group. 

6 MR . FARMAKIDES : Well , I think we can do better than 

7 that . We ' l l  j us t  simply substitute them for yoursel f ,  and 

8 then we ' l l  put you on later. �11 right? 

9 

10 

1 1  

12  

MS .  HENDRICKSON : All right. 

MR . FARMAKIDES : What are their names? 

MS . HENDRICKSON : His name is Glenn �arlow. 

MR. FARMAKIDES : Yes . I see him on the other page . 

13 All right. Is Mr .  Barlow here? 

14  MR.  SCHWARTZ : Excuse me , Mr .  Chairman . My name is 

15 Schwartz . I was told I was scheduled to be the very first 

16 speaker at 9 : 0 0 .  Now, I am quite prepared to wait all day , 

5 

17 but I think there may be a number of other people who did have 

18 a conunitment to get through this morning. I wonder i f  you 

19 would please take the trouble to find out. I really am afraid 

20 that --

21 MR. FARMAKIDES: Mr .  Schwartz ,  the only people that 

22 were called to my attention as having a morning commitment 

23 w ere the three that I read initially. 

24 MR. SCHWARTZ : I ' ve been told that some others , 

25 I think Mr. Riggin and Mr .  Johnson had a . m .  conunitment s .  I 
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wonder i f  you could just ask of them to make sure that we 

don ' t  lose someone important . 

MR. FARMAKIDES : Mr. Barlow, would you mind if 

Mr .  Schwartz went first? 

MR. BARLOW : Could I explain? 

MR. SCHWARTZ :  I ' m  not asking for myself. 

MR. FARMA.KIDES : Mr. Schwartz, hold fast, please . 

Mr .  Barlow, you ' ve got the floor . You go ahead and take 

your time . We ' ll get back to Mr. Schwartz during the rece s s .  

I ' ll talk to Mr .  Schwartz . 

6 

MR. BARLOW : I ' d  like to explain that I ' m  just 9oing 

to take 15 minutes right now, and that I ' m  a member of the 

group Survival without Nukes who was scheduled to speak now, 

and this time period is substituted for the two women , Dawn 

Williamson and Edna. 

MR. FARMAKIDES : In other words ,  you ' re talking --

MR. BARLOW: I ' m speaking for them. 

MR .  FARMAKIDES: You ' re talking for Miss Will iamson 

and who else? 

MR. BARLOW : And Edna 

MR. FARMAKIDES : Edna Will iams . All right, sir. 

Won ' t  you proceed? Could you identify yourself? 

STATEMENT BY GLENN BARLOW 

MR .  BARLOW : Yes . My name is Glenn Barlow, and 

my address is Bax 377 , College 8 ,  u . c .  Santa Cruz . I have 
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read the Draft Environmental Statement and all of the 

reports that analyze the earthquake hazards to the Lab, and 

that ' s  what I ' m  going to focus on . 

I agree with the Department of Energy that the two 

most critical issues are the potential ground motion at the 

site at Livermore and the possibility of surface rupture 

beneath buildings at the Lab. And as I said, I ' ve read all 

the reports concerning this. I ' d  l ike to briefly review what 

those reports said about ground motion at the site. 

Originally many of the buildings were begun to be 

built out here in the 19SO ' s  and ' 60 ' s ,  beginning in ' 52 .  

In 1971 there was an earthquake in Los Angeles , the San 

Fernando earthquake . of 6 . 6  magnitude that caused exceedingly 

h igh ground motion. And because of this the Atomic Energy 

Conunission ordered the Livermore Lab to do a study of the 

earthquake hazards at Livermore . This was the first one that 

was done , and it was published in 1972 . 

In this report , which is a Lab report , there is a 

map, which I have copies o f  here, and I have the report here . 

This map shows two earthquake faults going through the proper-

ty beneath buildings ' on the Lawrence Livermore Lab site , the 

Tesla fault and the Coral Hollow faul t .  It has been deter-

mined that the Tesla fault is the major active fault , is con-

nected to many other faults,  and it has the potential for 

surface rupture beneath the buildings . 



l Now, in this report that was published in 1972 , 

2 the geologist who did the report estimated that the ground 

3 m otion from an earthquake on the Tesla fault culd be . 8  g .  

4 And they said that other local faults around the site could 

5 cause a . 8  g .  For those not familiar with g values , that ' s  

6 how they measure ground motions. One g is approximately the 

7 force of gravity. 

8 Now, later that year; the Lab hired another consul-

9 tant, John Bloom, to do another report .  And he came up with 

10 a figure of . 5  g .  Well then , in the next couple of years 

8 

1 1  there was another study done which was the report that i s  the 

12 Appendix 2A in the Environmental Impact Statement. This was 

13 done by Mr .  L .  White , and i t ' s  a seismological and geological 

14 investigation of the Livermore site. 

15 Now, in this report which is in the DEI S ,  be shows 

16 12 active earthquake faults that could cause ground motion 

17 at the Livermore site. Now, three of these are large faults 

18 that are a ways away the San Andreas, Hayward ana Calaveras 

1 9  faults .  But he saye that they could cause ground motions at 

20 the site of up to . 5  g from the San Andreas and Calaveras 

21 faults . 

The Calaveras is ten miles from here and in the 

Livermore Valley itself there are ten active fau1ts .  One 

wasn ' t  discovered until later, although it was indicated on 

these map s .  In this DEIS it has the maps of nine of these 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
I t � 

23 

oll 24 
15 >. ., .... 25 

faults, including the ones that go directly beneath the 

Lab. 

Again, in the 1974 report , which is in the DEIS , 

the investigators concluded that you could have a . 8  g 

ground motion at the site. And in the conclusion of that 

9 

Appendix 2A he says that the Livermore Lab management decided 

that they wanted to go with the . s  g as a- safe shutdown 

earthquake in the design basis for all the buildings out 

here , in spite o f  the fact that two out o f  three of the inves-

tigations that were done in the early ' ? O ' s  showed that there 

should be a . 8  g plan. The Lab management chose the . s  g, 

and now when you talk to the people out here, you talk to the 

PR guys and the structural people , and in all their reports 

they say that they are going with the . 5  g, that they have 

undertaken structural modifications to bring the buildings 

up to . 5  g , , and that Building 3 3 1 ,  which is the plutonium 

metallurgy building has been modified to withstand a . 5  g ,  

and that the glove boxes and filter systems and other things 

that were discussed earlier have been tied down for . 5  g .  

And yet two out o f  three reports for the Lab say it should be 

a . a  g .  

Now meanwhile, a controversy arose at the Vallecitos 

Nuclear Center near here , and the NRC shut it down, the 

reactor there . And they have determined that at Vallecitos,  

which is about eight miles from here, you could have a 1 . 0  g 
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1 or in excess of a 1 . 0  g .  And there are indications from 

2 several studies that at the Livermore site you could have 

3 a 1 . 0  g .  In fact this afternoon Friends of the Earth will be 
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presenting testimony from seismologists and geologists that 

show that you could have as high as a 2 . 0  g and possibly up 

o a 3 . 0 g ,  because you have the Tesla fault going right throug 

the site beneath buildings. And when you have a fult beneath 

a building and you have surface rupture on the fault , it 

causes enormous ground motions in excess of gravity , and just 

rips a building to piece s .  

Now, the issue that I ' d  like to raise i s ,  what i f  

you have an earthquake on the Tesla fault and it damages the 

buildings where the plutonium is? Now , this morning I heard 

this man over hear say that there were just a few kilograms 

being dealt with. And yet in a document from the Labs it says 

that there are 500 pounds of plutonium in Building 331 , 

the plutonium metallurgy building, and that at any particular 

time approximately 100 pounds of that plutonium is in pro-

cess , i s  being powdered and processed into a form that can be 

used in what ' s  going on here. 

So you ' ve got 100 pounds o f  plutonimn in active pro-

cess in the buildings available for dispersion , you have 500 

pounds of plutonium in that one building , and the Tesla 

fault goes right by that building . And what I think the De-

partment of Energy needs to do is to hire some structural 
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l engineers and some geologists and some seismologists who are 

2 not Lab oersonnel to do an independent study of thi s ,  not only 

3 to study the structural engineering and the geology , but 

4 what would be the consequences if that plutonium is dis-

5 persed. 

6 Now , it says in these documents that the plutonium ca 

7 be dispersed as an a�rosol powder which is dangerous ,  because 

8 if you breathe in plutonium aerosol powder it can cause lung 

9 cancer. And here we have an enormous quantity of plutonium 

10 that could give lung cancer to everyone in the Bay Area if 

11  i t ' s  dispersed during an earthquake. 

12 The Tesla fault,  by the way , had an earthquake in 

13 1977 , on June 2 1st , 1977.  And it was a moderate earthquake, 

14 but it shows that the Tesla fault is active , and the maps 

15 s how the Tesla fault going right through the property beneath 

16 the building. And I think that this is the most crucial and 

17 urgent issue that has to be dealt with . And as a result , 

18 s everal organi zations,  including Survival Without Nuke s ,  

19 Friends of the Earth and Congressmen Del lums are requesting 

20 that the Department of Energy remove all of the Plutonium 

21 and· other radioactive materials from the Lawrence Livermore 

22 Lab, because of these 1 3  active faults, and because of the 

I 23 seismic activity here. This is one of the most seismically 

oi11 24 active areas in the whole world, and especially in the ! 
{! -. . �OJ united States . 



1 MR. FARMAKIDES : Thank you, sir. I think that is 

2 one of the issue s ,  obviously, that this Board is going to 

12 

3 r ecommend be considered seriously by the decisionmakers .  And 

4 we are going to focus on this issue and articulate it . 

5 Did you have a question? 

6 DR. GROSE : I have one question , Mr .  Barlow. You 

7 mentioned at the beginning of your presentation a paper 

s published in ' 71 or ' 72 .  Do you recall who the author i s ,  

9 where that paper appeared? 

IO 

11  

MR .  BARLOW : Yes, I do. It ' s  by Mr .  Tocarts and 

Mr .  Br�enreuter, and they are both Lab personnel who are still 

1 2  with the Lab. I have a copy of it right here . · The number 

13  is UCRL 511 9 3 ,  May, 1972 . 

14 

15 r eport? 

16 

DR. GROSE : That came out prior to the first Bloom 

MR. BARLOW : That ' s  correct . Here is the first 

17 Bloom report dated December , 1 97 2 ,  which tried to downplay 

18 the hazards which the management later chose . But it ' s  a 

19 m uch less conservative estimate o f  the ground motions . And 

20 as far as we ' re concerned, it ' s  a cover-up. 

21 

22 

MR .  FARMAKIDES: Thank you. Did you have any other 

questiions ,  sir? 

l � 
MR. BARLOW : Yes. I have a question about the 

evacuation plan s .  I n  light of the recent Three Mile Island ., 24 
15 l' .... 25 accident, I wonder what are the contingency plans for 
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evacuations i n  case of an earthquake that damages the 

Livermore Lab and releases plutonium and radioactive iodine 

gasses and other materials into the environment? If the wind 

is blowing towards San Francisco, Oakland, Palo Alto or San 

Jose, are there plans to evacuate those areas which are so 

close to here? 

According to the Federal Government ,  you have to have 

plans for a nuclear power plant to evacuate people within 

2 5  to SO miles. Now , within 25 to 50 miles of here, there 

are approximately 25 million people. I want to know if the 

evacuation plans are available to those people, if those 

people know that they might have to be evacuated; and as far 

as I can tell from the DEIS , the only evacuation plans are 

for the people that work at this site. And the city of 

Livermore has some contingency plans. But beyond the city 

of Livermore there appear to be no plans . And we ' d  like to 

know when these plans are going to be devised, when will they 

be rehearsed, and when will the people be notified in the 

Bay Area that they may have to evacuate after an earthquake 

at Livermore? 

MR. FARMAKIDES : Mr .  Duval , do you have a response 

to that, sir? 

MR. DU VAL : Yes, Mr .  Chairman . The DEIS analyzes 

the maximum credible accidents for a number of situations 

and concludes that there is no circumstance with · release 
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l of materials at Livermore that will create a need for evacua-

2 tion beyond the site boundaries .  

3 MR. BARLOW: The DEIS does not consider earthquake 

4 damage to the buildings at all in any o f  the accident seen-

5 arios. That is one of the nuinber one criticisms o f  this 

6 document, that it does not consider earthquake damage to the 

7 Lab . 

8 MR. FARMAKIDES : Can you respond to that , please , 

9 Mr. DuVal? 

10 MR .  DU VAL : Yes . The materials that are used --

1 1  the quantity of material that is used the calculation o f  the 

12 maximum credible accident are the materials that would be 

13 in work in process stations in the buildings which , in the 

1 4  event o f  fire o r  any other disruption , could escape from 

15 the building and could therefore pose a threat and which 

16 was analyzed. 

17 The question of how that material escapes in terms 

18 o f  magnitttde of the eartnquake , we feel we ' re within the 

19 range of . s  g that has been discussed earlier in the report 

20 that you cited and that an earthquake, therefore , the hazards 

21 that you ' re talking about will not create an additional 

22 S..tuation that ' s beyond what has been analyzed in the maximum 

23 credible accident. 

24 MR .  BARLOW: I understand, Mr. Duva l .  But one point 

25 is that in your accident scenarios from fires and et 
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l cetera, you assume that the filter systems are going to still 

2 work and that the filters will filter out 9 9 . 9 percent of 

3 the plutonium and other radioactive materials . My question 

4 is, what if an earthquake damages the filter system and 

5 there ' s  a hole in the wal l ,  and all o f  the radioactive gasses 

6 go out with no filter systems operating? You did not consider 

7 that accident scenario. 

8 MR. FARMAKIDE S :  Did you have anything further, 

9 Mr . Duval? 

10 MR. DU VAL: The accident scenario you ' re describing 

1 1  is for a lateral ground motion greatly in excess -- o r  in 

12 excess of the . s  g which is the level to which the buildings 

13 are capable of withstanding. 

14 MR. FARMAKIDES : I think it seems now clear as we ' re 

15 m oving along that that will be one of the issues that we will 

16 pinpoint in our report, and that is the point that you ' re 

17 making that there are some calculations that bring this up 

18 to a . B  and others bring it up to a . s .  We ' ll focus on that 

19 and raise that as one of the issue s .  

21 

22 

What the final decision is,  that I do not know. But 

we ' ll include that in our report aa one o f  the issues that 

has to be considered. 

MR. BARLOW : Can you request that more adequate 

accident scenarios be done to consider earthquake damage 

to the Labs in which filter systems are damaged? 
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MR. FARMAKIDES : We will also include that issue. 

MR. BARLOW : And evacuation plans? 

DR. BEARD: Mr. Barlow, you identified plutonium 

5 and you also identified radioactive iodine. Will you identify 

6 the source to us,  or where does it come from? 

7 MR. BARLOW : Yes. In the DEIS it says that approxi-

8 mately I think i t ' s  1 , 500 curies of radioactive iodine 
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gas would be available in one of the accident scenarios . 

DR. BEARD: Would you identify the source? Is it 

in the reactor? 

MR. BARLOW : I do not know. The discussion is in 

the DEIS about the iodine. 

MR. FARMAKIDES : Could you give us the page or the 

paragraph or some reference? 

-

MR. BARLOW : Wel l ,  it' s under the section called 

"Accident Scenarios . "  

MR. FARMAKIDES : All right. Thank you, Mr. Barlow. 

It ' s  1 1 : 2 0 .  Let ' s  recess for about a ten-minute water break . 

And we ' l l  reconvene in ten minutes . 

(Off the record . )  
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1 MR. FARMAKIDES : May we proceed,  please . We ' re 

2 going to take some very minor liberties with the schedule 

3 here . I have page 2 here apparently that I had started with. 

4 And I should have started with page -- there were no numbers 

5 on the page . There were three people that wanted to talk 

6 soon , because they have other commitments . And I hope that 

19 

7 the rest of you won ' t  mind . Those people did request an early 

8 morning time , and I j ust didn ' t  realize i t .  The three 

9 people are , in this orde r :  Dr . Johnson, Dr . Riggin ,  Dr. 

10 Schwartz . So we ' ll take those three people in that sequence . 

1 1  Dr . Johnson? 

12 STATEMENT BY DR . CARL JOHNSON 
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DENVER, COLORADO 

DR. JOHNSON : Mr. Chairman, my name is Dr . Carl 

Johnson . I ' m a resident of 4 2  Hillside Urive , Denver ,  

Colorado . I ' m here as a private citizen and also as a person 

with training in public health, to give some input into this 

from the public health viewpoint and also from the viewpoint 

of a physician. 

In reference to the Environmental Impact Statement, 

I note that about 7 , 000 employees work at the plant. I would 

like to see a discussion in the EIS of epidemiological inves-

tigation of possible health effects on these employees and 

the ones who have worked here in the past . 

In Section 1 ,  page 4 ,  in 1976 about 10 curies of 
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tritium were released into the sewer system of Livermore, 

and 150 microcuries of plutonium 239 were also released to 

the sewer. In the EIS I would like to see to which streams 

the treated sewage was discharged and whether any communities 

downstream are using the water as part of their water supply . 

I ' d  also like to see tests of finished water in communities 

for plutonium and americium. 

Section 1 ,  page 4 :  In 1976 , 4 , 000 curies of tritium 

and 4 70 curies of argon 4 1  were released. I would like to 

know from the EIS i f  any radioactive particulates were re-

leased as well . 

On page 5 -0f this section , during 1976 the estimated 

maximum annual fence�line doses from Building 31 from radio-

active gasse s ,  argon 4 1  and nitrogen 13 , oxygen 15 and tritium 

totaled about 10 millirems . I ' m  wondering i f  there are any 

other radionuclides which may have contributed to exposures 

in addition to these three gasse s .  

Section 1 ,  page 6 :  Have any releases o f  toxic 

chemicals occurred to the sanitary sewer from the shop areas? 

Section 2 ,  page 9 :  What is the earliest date for 

release of radionuclides to the environment from the plant and 

what were those releases? I would like to see some reference 

and also some tables summarizing the airborne releases of 

radioactive particulates in gasses from the inception of the 

plant back in 195l . 
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I n  Section 2 ,  page 16 I note that the transformer acce -

erator may cause above background neutron and gamma exposure 

rates at the south boundary fence . In reference to the neutron 

emissions i t  seems to me that there have been some recent 

reevaluations o f  the effect of neutrons , the biological effect, 

which could be discussed in the EIS -- the fact that this is 

still unresolved , the exact biological e f fect o f  neutron s .  

Building 2 3 1 ,  again i n  the same section - - I note that 

in Building 2 3 1  that plutonium, uranium and other isotopes 

are s tored in that building which has a once-through ventila-

tion system protected by only two HEPA fileters in series . 

At the Rocky Flats plant, which i s  in my county , they have 

five and six filters to protect such ventilation systems , 

rather than merely two . The records of the plant there show 

that with individual filters you may have warpage of the fil-

ter, filters have been installed backwards , which essentially 

reduces the e f fectiveness of the filter. So two doesn ' t  

provide very much assurance against such unplanned releases . 

In building 251 1 diagnostic chemistry , ki locurie 

quantities o f  actinides are stored here . These include , I 

presume , radium, plutonium and perhaps curi um .  I don ' t  know . 

I ' m not sure . These actinides are handled and processed here 

in specialized enclosures . Does this building release any 

radionuclides to the air from ventilation to the exhaust 

stacks or in the sewage waste? 



0 
� 

8 2  

In Building 2 8 1 ,  which contains the pool-type reactor , 

2 this building is noted to release argon 4 1 .  This release was 

3 reduced in 1973 . In 1976 4 7 0  curies of Argon 4 1  were released 

4 compared to 4 , 0 0 0  curies of this gas in 1972 . I would like 

5 to know if from the reactor core , if any other radioactive 

6 gasses are released, or radioactive particulates,  such as are 

7 released by other reactors , including neptunium 2 3 9  and 

8 others , as well as fission products . 

9 I note that the 1976 argon 4 1  release corresponds 

10 to an estimated site parameter radiation dose of less than 

1 1  1 percent of the accepted standard . This implie s ,  if I read 

1 2  this correctly , that four years earlier a radiation dose of 

1 3  about 10 percent of the accepted standard might have been 

14 sustained at the perimeter .  This becomes o f  interest because , 

15 as you know, the current r�diation protection standards are 

16 under review, I think , with consideration for reviewing or 

17 reestablishing these protection standards at lower levels . So 

18 this could well be significant . 

19 I would also like to know i f  larger amounts have been 

20 released in the past, over the past 27 years . 

2r The EIS I think should have a paragraph showing the 

22 maximum possible total dose to persons from all radionuclides , 

both gasseous and particulate , including estimates of effects 

from internal emitters , like plutonium, which tends to remain 

I- 25 in the body with a very low rate of turnover -- some say with 
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a turnover of about 200 year s .  

I would like to see estimates for such doses to 

populations at 10 ki lometers , 2 0  k ilometers and 30 ki lometers , 

with special attention to internal doses from interal emitters 

which may have been ingested or inhaled, particularly those 

that may have been inhaled . 

In Building 331 , which deals with gaseous chemi stry 

this building does experimental work with radioactive gases 

and their compounds . The primary gas is tritium and multi-

kilo curie quantities of tritium are used in a variety of 

forms . The EIS states that the current annual site boundary 

radio dose from the plant is estimated to be less than two 

millirems . But I wonder i f  other radionuclides may be released 

also. There is quite a list of various volatile and other 

chemi cals which may vaporize and escape . The building i s  

doing research i n  the area o f  chemistry . I would wonder about 

such substances which could go through a filter because they 

are vaporous . 

Building 331 , metallurgical chemistry: In this build 

ing research work in plutonium i s  carried out, including 

development of plutonium fabrication technique s ,  as well as 

basic and applied metallurgy . Does this include milling of 

plutonium metal? If so , during operation what quantity of 

plutonium is drawn up in the exhaust air through the filters? 

In the plant in my county ,  I have been told about 180 grams 
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goes up the stacks each day. And some significant amounts of 

2 that do pass through the filters into the exhaust plumes from 

3 the plant . What are the annual releases to the atmosphere 

4 from this building of particulate plutonium, amerecium and 

5 curium? And how much has been released year by year in the 

6 past since 1952? 

7 In Building 5 14 ,  liquid waste treatment plant: Have 

8 any radioactive wastes been released to the sewer by accident 

9 from this building? 

10 
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Building 6 12 ,  solid waste disposal : I would like to 

see if there have been tests monitoring releases of plutonium 

and other radionuclides from that building back to 1952 . 

In the SLL tritium research laboratory , tritium research 

laboratory, experiments done there involve kilocurie quanti-

ties of tritium, and ventilation there is provided by a once-

through system. I am wondering there about the amounts of 

tritium released to the atmosphere from this building over the 

years . 

Seeton 2 ,  page 2 7 : Environmental monitoring. I 

would like to see copies of environmental monitoring reports 

from the plant back to 1952 for the particulate and gaseous 

effluence in the ai r ,  as well as liquid effluence from the 

plant. 

Section 2 ,  page 6 3 :  I note that 17 samples taken 

in the drainage aitch along the waste disposal area 
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had an average of 887 picocuries of plutonium and 153 pico-

curies of americium 241 per gram of dry soi l .  I don ' t  see 

in the EIS whether this drainage ditch drains. It doesn ' t  

appear to drain anywhere from the sketch . If it does drain, 

85 

have samples been taken downstream? And have they been analyze 

for plutonium and americium? And in addition , I would like 

to see more survey data of the possible effects on water in 

the underground water stream under the plant. 

I would like to see a great deal more soil sampling 

done , up to 20 and 30 miles from the plant. This has been 

done in the Rocky Flats area to a distance of 32 kilometers , 

some 20 miles . In fact, I think that the environmental 

measurements laboratory , has done tests at even greater dis-

tances.  And from these they have drawn isopleth lines or 

contour lines showing lines of equal contamination of agri-

cultural soi l .  These are very useful , in that in order to 

double check your risk estimates for a population you can 

conduct detailed cancer incidents investigations to see what 

actually has occurred in the population i n  the vicinity of thi 

plant, as well as others like i t .  

I would like to see those samples , besides including 

core samples which address inventory amounts of radionuclide s ,  

to also include surface dust sample s ,  because the risk from 

the internal alpha emitters like plutonium and amoriciurn is 

primarily from inhalation and to a lesser degree from 
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1 ingestion of water and food . And so the surface dust then 

2 becomes more of a possible threat to persons living in the 

3 area, as well as indicating the more recent patterns of con-

4 tamination in plumes from the plant . Even a low level of 

5 plutonium in surface dust indicates that it ' s  been soiled by 

6 plumes from the plant. At greater distances this effect is 

7 more important , because the larger particles of these nuclides 

8 

9 

10 
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13 

1 4  
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settle out near the plant . But the particiles smaller than 

one-tenth micron behave like gas molecules and don ' t  really 

settle out to any great extent ,  but blow for many miles . 

On page 12 of Section 3 I note that radioactive waste 

is transferred to a DOE site for long-term storage if above 

ten millicuries per gram . I f  below that leve l ,  the waste is 

transferred to a commercial burial area in Nevada . I ' m  won-

dering about any spills of radioactive materials in transit 

over the past 25 year s .  

On the same page I note that draining from the build-

ing goes to retention tanks outside the building. How large 

are these retention tanks? And I would like to know i f  any 

20 fission incidents have occurred . The reason I mention that is 

21 
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that water suspensions of plutonium oxide can Wldergo spon-

taneous fission in liquid form and boil and bubble for up to 

three days, releasing large amounts of fission products which 

might go undetected if you aren ' t  looking for them. 

On page 14 of Section 3 I note that a stack monitor 
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has been required for the reactor.  I would like to see copies 

of the monitoring data from this monitor over the past 25 

years for this building and for the other buildings which have 

such monitors, especially for building 2 5 1 ,  where beca�se of 

perhaps milling operations being conducted, alpha contaminated 

particles may have escaped into the atmosphere . 

Page 20 , Section 3 :  I note that the minimum detectabl 

concentration of plutonium 239 here is 30 , 0 00 picocuries per 

liter in the domestic sewer e ffluent as it leaves the site 

the southwest boundary . This is a very heavy concentration of 

plutonium in terms of implications for health effects . I 'm 

wondering how of ten the sewage has exceeded that figure over 

the past 25 year s .  

On page 21 of Section 3 I note that releases of 

radioactivity to a sanitary sewer system have been usually 

more than three orders of magnitude below permissible leve l s .  

But this is still o f  some concern because a recent report in 

"Science" indicates that the uptake of plutonium from the in-

testinal track is enhanced by 1 , 5 7 0  times when the water with 

the plutonium has been chlorinated, as does happen in water 

districts . 

Table 1 in Section 3 indicates some rather large 

releases of radioactive materials in 1976 , both in air and in 

sewage . The nitrogen 13 releases and oxygen 15 releases would 

appear to be of special concern because they may enter the 
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1 food chain . I note that 170 microcuries of plutonium, a very 

2 large amount , was Leleased in sewage that year, as well as 

3 
3 , 2 0 0  microcuries,  a very large amount ,  of unidentified alpha 

4 emitters. I believe that that much radioactive material should 

5 have been identified, and certainly monitored and prevented 

6 from being released from the plant site . This could have 

7 contained americium and curium .  

8 On page 2 7  of Section 3 I note that treated sewage 

9 from the City of Livermore is used for irrigation of agricul-

10 tural land. Have tests been performed of plutonium contaminati n 

1 1  of surface dust on this land , dust which may blow about and 

12 be inhaled? And also, have tests been done on produce grown in ' 

13 this soil? 

14 
I olso note that sludge from settling tanks are 

15 used for soil conditioning and for gardening , which could re-

16 
sult in some exposures due to inhalation of resuspended dust 

17 
with plutonium and uptake by produce of plutonium. Recent 

18 
studies of plutonium particles in soil done at Rocky Flats 

19 
indicate that these particles are very smal l ,  many smaller 

20 
than one micron . They could easily blow for miles downwind 

2T 
after being resuspended from such areas where this material 

22 
has been used . 

The particles which I keep mentioning are important 

because some experts in the field with conservative views, like 

Carl Morgan , have risk estimates which suggests that two or 



11 

c 
al 
Ci � QI u. Cl 
0 
>-Cll .-

8 9  

three particles of plutonium of respirable size , or americium, 

2 or perhaps even one of curium, would exceed the permitted 

3 doses -- that i s ,  doses he would recommend for the general 

4 public , and which would produce some risk of excess cancer 

5 rates or birth defects . 

6 Now, I know that in the response to a suggestion that 

7 respirable surface dust soil be used for evaluating off-site 

8 contamination, that there were some objections to this from 

9 Department of Energy personnel . These arguments are very 

JO fami liar to me . They are addressed in my article in "Science " 

1 1  of August 6th, 1976  and also published again in "Science" in 

12 the following year, and I think handled very adequatel y .  The 

13 samples I have used are treated by methods developed by persons 

14 with doctorates in soil science to separate the respirable 

15 iraction . Agricultural samples used by Department of Energy 

16 which include coarse particles two millimeters and smaller are 

17 ground to a very fine dust. From there on , they are handled 

18 very similarly . 

19 The difference is that you find much larger amounts 

20 in surface dust . In the study I did, I found as much as 

2l 285 times more plutonium in the same location as had been found 

22 with agricultural soil samples . And in looking at estimates 

23 of risk to health of persons who may inhale dust from such 

24 areas , surf ace dust provides better information on such 

25 risks as does agricultural soi l .  



Page 33 of Section 3 :  I would like to know i f  de-
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2 tonation of test assemblies can suspend micron sized particles 

3 of uranium, beryli urn ,  thorium and perhaps pl utonium in the 

4 air so that they may present a respiration hazard to persons in 

5 plums downwind from the test sites? We would also like to 

6 know in the EIS i f  these tests are similar to those done in 

7 Nevada to which some attribute soil contamination of plutonium 

8 at great distances from the test sites, due to blasts with 

9 conventional explosive s ,  testing distribution of these radio-

IO nuclides . 

1 1  I also see in the report that 50 percent is estimated 

12 to have been deposited within the site boundaries away from 

13 the shot location . But surely much of the remaining 50 percent 

14 must be blowing off site as wel l ,  which means tha during 

15 parts of the year, perhaps 20 percent ormore , it ' s  blowing 

16 towards heavi ly populated areas . Apparently tritium has also b en 

17 released by the shot s .  

18 Page 36 , section 3 :  I see there are annual reports 

19 documenting the measurements of radioactive materials in air , 

20 water , soil afld vegetation at various points in Livermore 

2f Valley . I would like to have a copy of each of those reports 

22 back to 1952 . And I would also suggest that when these values 

are reported, if you ' re looking at potential health effects, 

that they be reported in meaningful units , like picocuries 

per cubic meter of air ,  or pecocuries or pintocuries per liter 
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1 of water, so that they are more easily comparable from area 

2 to area. In the case of soi l s ,  I think that to take a sample 

3 five centimeters deep and give the results in an awkward 

4 method, an awkward unit in terms o f  grams per soil i s  really 

9 1  

6 unuseable in terms of looking at risks from surface dust being 

6 suspended and inhaled . 

7 Page 3 7 ,  section 3 :  I t ' s  noted that in 1976 all level 

8 of radioactivity observed were well below the appropriate con-

9 centration guide s .  These guide s ,  especially for plutonium and 

10 americium, may be revised downward by a factor of two to three 

1 1  orders . On this page , the total annual dose to the nearest res -
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1 4  
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dent i s  estimated to be less than two millirems per year, com-

pared with 100 rnillirems per year from natural source s .  One-

fourth of that was from argon 4 1 .  

What I ' m asking is whether this does consider inhala 

tion plutonium and other transuranium nuclides which may be 

inhaled and set up essentially a li felong residence in the 

bod. 

Page 5 2  of Section 3 :  I note that some 6 0  accidents 

have occurred since the beginning o f  the nuclear industry , 

most of which were due to human error . And a number of these 

did occur here at the plant, which means that we must take 

precautions to prevent exposures of large populations to re-

leases of radiation , especially particYlate s ,  i n  my opinion, 

from such accidents . 



1 On page 5 3  of Section 3 there is a table showing 

2 available isotopes from ten to the 18th fission accident . I 

3 would also like to see a complete list of particulate trans-
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4 uranium nuclide releases as wel l .  I don ' t  believe all o f  those 

5 are registered on this table . 

6 Page 36 , Section 3 :  I note that building filters in 

7 building 251 will pass , at most 40 percent of the airborne 

8 curium oxide to the outside atmosphere. One particle of curium 

9 oxide , about two microns , would exceed allowable doses, accordi 

10 to some experts in the field. 

1 1  And 2C-l : Groundwater hydrology . I am wondering 

l2 here about tests being conducted at distances from the plant 

13 
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15 

16 

17 
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22 

for plutonium in finished wate r .  

Appendix 3C : A review o f  accidents at Livermore . 

I am wondering how much curium was released by the fire which 

destroyed the contents of a curium processing cave in 196 0 .  

A few microcuries of curium is really a large amount in terms 

of potential health effects . 

I am also wondering about what sorts of values were 

found for radionuclides released as a result of the nuclear 

excursion in Building 2 6 1  in 196 3 .  I think it ' s  quite likely 

that radioactive particulates would have been released as 

well as fission products. And these particulates are more 

important ,  in my opinion , than the fission products . 

The release of 35 0 , 0 0 0  curies of tritium from 
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1 building 331 into the atmosphere , I think , i s  of some concern . 

2 I would like to see more work done with tritium levels in water 

3 downstream expressed in terms of picocuries per liter, as the 

4 EPA does at the present . 

5 I think my main concern i s  the releases over many 

6 years of small amounts of radioactive particulates and plumes 

7 from the plant because of a concern with a similar plant in 

8 Jefferson County . I had done a brief evaluation, which I 

9 think should give some guidelines for studies to be done here . 

IO There we have documented releases of plutonium since 1 9 5 3 .  In 

1 1  1 9 5 7  there was a fire which destroyed the complete filter 

12 system from glove boxes up through the main stack . According 

13 to one report , the top of the stack nearly melted in the heat. 

14 The fire burned for about 12 hour s ,  and lots of black smoke 

15 poured out during this time . 

16 But we have no records of releases during the fire . 

17 Before the fire , as much as 100 grams of plutonium oxide were 

18 found on single filters at the plant . Some 600 fi lters were 

19 destroyed in the fire , I understand . 

20 We have no records for a week after, but on the 

21 eighth day following the fire , in one day the permissible 

22 limits for plutonium for such releases was exceeded by about 

23 19 , 000 time s ,  according to one estimate of such stack release s .  

24 I t  was equivalent to over 5 0  years' releases in a single day. 

25 And I am hoping that communication has improved ,  because at tha 
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1 time an AEC spokesman said that there was no spread of radio-

2 active contamination of any consequence , when in fact the 

3 ntire Denver area should have been evacuated. 

4 In the Rocky Flats area, we were ranking there on 

5 private lands around the plant between the Bikini Atoll and the 

6 Los Alamos Scientific Laboratory in the amount of plutonium 

7 contamination in the soi l .  And i f  we had a viewgraph pro-

8 jector here I would show you plume patterns from such instal-

9 ations . There are six of them. Four of them show plums along 

lO the ground , which create ground contamination according to the 

11 particle size and the length of contact of the plume with the 

12 ground . Such patterns are quite comment. 

13 In the case of very fine particulates from plutonium 

14 plants including research installations a report by Etinger 

15 and Gonzales shows that such particles are in the micron and 

16 submicron range and are not visible. These plumes cannot be 

17 seen because they are alpha emitters not easily evaluated by 

18 etectors as well . You can get some idea by setting up air 

19 onitoring stations.  But the filters in those air monitoring 

20 stations are not very efficient , according to tests done at 

21 ocky Flats . 

22 A chart shows that these particles smaller than one-
� 
Cl 23 I enth micron move like gas molecules and that the Colorado 

ell 24 
5 
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tate University studies indicate that plutonium oxide on 

uch filters over long periods tend to move through filters 
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by di f fusion , and so you find millions of particles down-

2 stream in the plumes from the plants , despite claims from 

3 manufacturers that these filters are 9 9 . 9 7  percent efficient . 

4 In the Nuclear Air Cleaning Handbook , which was re-

5 viewed in Health Physics in February of last year, it was 

6 pointed out that the photoelectric methods used to measure 

7 such filter e f ficiencies are very misleading and should not be 

8 taken as a true indication of the true efficiency of these 

9 filters. 

10 The fission incident I cited as possibly occurring 

1 1  i n  water suspensions and collecting tanks underground i s  cited 

12 in the Rocky Flats Environmental Statement of 1 9 75 . They also 

13 cite a second one that could occur due to incorrect stacking 

14 of metal ingots o f  plutonium . They also cite instances in 

l5 which -- when over 1 , 0 0 0  barrels of lathe oil tainted with 

16 uranium were burned in an open ditch . I wonder i f  there have 

17 been similar burnings at the site here . I f  so , they should be 

18 listed in the Environmental Impact S tatement . Also, i f  there 

19 have been burials elsewhere in this area offsite of the current 

20 boundaries o f  the plant , those should also be listed. 

21 I would hope to see in this area, and perhaps as part 

22 o f  the final EIS , a survey done by the Environmental Measure-

a, 23 
� ments Laboratory out to 20 miles around the plant and develop-
Q) u.. 
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ing isopleths from which epidemiologists can conduct epidemio-

logical investigations of cancer rates over the past ten years. 
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I ' m also hoping -that they will use , in a:idition to 

2 inventory samples of the core s ,  also samples of surface re-

3 spirable dust in order to get better indications of what actual-

4 ly is presenting a risk to persons living in the area. Studies 

5 I have done around Rocky Flats to 20 mile s ,  I found levels in 

6 private lands of plutonium as high as 3 , 39 0  times that from 

7 worldwide fallout in what would have been somebody ' s  back yard 

8 in land approved by the State Health Department , with concurrenc 

9 of experts at Rocky Flats for residential development . 

10 In my opinion , such areas whe�e you may have children 

1 1  playing for hours -- wel l ,  days , actually , in the surface o f  

12 the soi l ,  we whould consider a plutonium concentration limit 

13 similar to that used by the Russians . They have one standard 

14 which is 100 times less than that proposed by D r .  Burleigh 

15 o f  the EPA, which applies to laboratory workers for work ser-

16 vice s .  

17 There i s  another one in use in the United States for 

18 truckers with the Interstate Commerce Commi ssion, which permits 

19 only one-tenth of that permitted by Dr . Burleigh of the EPA for 

20 residential areas. I think a similar level is also used by 

2(  the Navy . So I would advise you not to use Dr. Burleigh ' s  

22 recommended leve l ,  but to look at the Russian standard , which 

seems to be more conservative. 

I think that residential areas are different from 

I- 25 agricultural areas because of the reason you may have children 
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1 laying on the surface of the soil . I think this makes it o f  

2 some concern . I think the soil should b e  treated a s  a surface , 

3 like the surface of a truck or a laboratory surface . 

4 In addition to surveys of cancer rate s ,  I think it 

5 would be prudent to do a review of rates of congenital malfor-

6 mations over the last ten years . I have begun such a study in 

7 the Denver area and found higher rates near the plant . In 

8 talking with genetecists they tell me that their concern is 

9 not excess rates of cancer from longterm exposure from interal 

IO alpha emitters , but the longterm genetic e f fects which are not 

l l  fully appreciated in the first generation , but tend to accumu-

12 late in greater efficiency in subsequent generations . 

13 OR. BEARD : Are you still talking about pl utonium? 

14  DR . JOHNSON : P lutonium primar i l y .  I ' m  also concerned 

15 about americium and curium. I think I ' ve about used up my 

16 time . 

17  

18  

19 

20 

21 

22 

MR .  FARMAKIDES : Thank you, Dr. Johnso n .  Did you 

have any other questions? 

DR . BEARD : Yes .  Dr . Johnson , I respect everything 

you did .  You ' ve snowed me , frankly, and I ' ve been trying to 

sit here mentally -- I divided the things, and you want a lot 

of information . And I didn ' t  get clear what you wanted in an 

expanded Environmental S tatement . I ' ve made a lot of note s .  

And then you said that you would like a lot o f  personal infor-

rnation , as I gathered , and I take i t  that you didn ' t  want that . 
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Then you put into the record a lot of your experiences 

2 and so forth, which we have in the record and can study about 

3 the health effects. But I would like -- not now , because the 

4 time i s  limited. I f  possible, I would like to really have you 

5 think through this and give us a list of what you want in the 

6 nvironmental Impact Statement, realizing they can ' t  go -- and 

7 hat type of data you would like personally from the Environ-

8 ental reports . I would like to see that. I ' m  confused. 

9 MR. FARMAKIDES : Dr . Johnson , I would support Dr . Beard 

10 n this . What I would suggest - - perhaps ·the material that you 

1 1  

12 
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ere reading from you would give to the staff and have tnem re-

iew i t ,  then, and I would ask the sta f f ,  you would ,  please , 

o respond to that -- to questions raised, because they ' re so 

umerous and they ' re so voluminous that very frankly , to do so 

would be almost an impossibility. 

DR. JOHNSON : It was my understanding that the purpose 

reviewing those items was one to see i f  there were any that 

hey were willing to respond to at this time , but also to includ 

as part o f  the written response . I have a written list o f  

ates. 

rea. 

eople 

eople . 

I would want to present . And I also would like to see 

EIS some reference to epidemiological studies of cancer 

I would like to see my studies cited of the Denver 

I found in a study o f  over three years o f  over a million 

a very excessive rate o f  cancer in large numbers o f  
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MR. FARMAKIDES : Could we have a copy o f  that , sir? 

DR . JOHNSON : Yes .  

MR. FARMAKIDES : We will take i t  in . And how do I 
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4 identify it? Do you have a caption on the top? 

5 DR . JOHNSON : I t  has my name on the caption , yes .  

6 are other reports I would like to attach as well . 

7 MR .  FARMAKIDES : 'we ' l l  accept tha t ,  the n ,  as an exhibi 

8 to the record . We ' ll give i t  to the staff .  

9 DR . JOHNSON : I ' l  assemble this and give a copy to 

to them and a copy to your recorder . 

1 1  MR . FARMAKIDES : Okay . Thank you . Does the staff 

12 have any comments with respect to the questions raised by 

13 Dr. Johnson? 

1 4  MR .  DU VAL: We would b e  prepared to respond to the 

15 bulk of the questions , where at all possible , and/or to point 

16 
out where some o f  those questions have already been addressed 

17 
in the staff study or the DEIS . But where not, we will do 

18 
our best to respond to those question s .  

19  
MR. FARMAKIDES : Dr . Johnson , you ' ve obviously done 

20 a lot of work and a lot o f  time , and we appreciate very much 

2l 
efforts . Did you have any other questions , sir? your 

22 
OR. JOHNSON : The question that I have : Would this 

23 recommendation that isopleths be Board support the the maps 

24 developed and that an epidemiological study be done with ca nee 

25 
rates and' rates of congenital malformations in this area and 
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l that data be considered over the whole 20-year period? I t ' s  

2 certainly relevant to the environment .  

3 MR. FARMAKIDES : Well, thank you, s i r .  What we will 

4 do is to take your opinions , your comments, and listen to all 

5 the rest here and evaluate them and come up with our report . 

6 At that time , we ' ll make a decision one way or antoher .  

7 DR. JOHNSON : Thank you . 

8 MR. FARMAKIDES : Thank you very much , s i r .  The next 

9 person -- again , we ' re taking people out of orde r ,  but the 

10 next person i s  Mr. Riggins , William Riggins . 
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STATEMENT OF WILL RIGGAN 

MR. RIGGAN: My name is Will Riggan. I live at 2 7 4 0  

3 Hillegass Avenue in Berkeley. Before getting into my conunents,  

4 which themselves I think will be very brief , I neea some clari-

5 fication on a point in this EIS proce s s .  I studied carefully 

6 the Department ' s  response to our critique and noted that fewer 

7 than ten of the one hundred or so questions that we raised were 

8 addressed. What is particularly troubling is that we may be 

9 in considerable disagreement over what constitutes an adequate 

lO response by the Department. For example , we charged that the 

1 1  DEIS was deficient in its coverage of at least fourteen general 

12 issues. One, for example, was an inadequate demonstration of 

13 regard for the health and safety of LLL-Sandia employees .  You 

14 responded - not you personally, but the Department responded -

15 to that charge with a two-page litany on LLL general safety 

16 procedures ,  but you on�f addressed four of the seventeen speci-

17 fie questions that we raised that led us to conclude that the 

18 draft was inadequate on that subject. And we expect those 

19 questions - and our other questions - to be addressed specifi-

20 

21 

22 

cally. 

MR. FARMAKlUES :  Are you asking for this Board 

MR .  RIGGAN : Yes .  

MR .  FARMAKIDES : Insofar as the staff can, I think 

that they will.  Now insofar as this Board ' s  authority to re-

quire the staff or anyone else to respond, I doubt �at. We 
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l are an ad hoc Board , we are brought together for purposes of 

2 this hearing . We ' re going to try our best to develop an ade-

3 quate record . I f  the question is one where we - this Board -

4 feels is critical to our understanding, we will get an answer. 

5 But that -

6 MR. RIGGAN: Perhaps then I should address this to 

7 Mr .  Pennington to find out what DOE regulations require in this 

B EIS process. That is , if it is not required for the Board -

9 MR. FARMAKIDES : Wel l ,  the thing is this , Mr. Riggan . 

10 I think in the final analysis you can ' t  make the rules your-

11  self. 

12 MR. RIGGAN: No, I ' m  trying to get an interpretation 

13 of the rules, and I haven ' t  gotten one so far. 

14 MR. FARMAKIDES: Right. And your point of view is 

15 your own . We very much respect it. We want to hear it. But 

16 your point of view isn ' t  necessarily the final point of view. 

17 There ' s  got to be a balance here . 

18 MR .  RIGGAN: Oh , I ' m  not trying to argue for my point 

19 of view. What I ' m  trying to do is to get an interpretation of 

20 what the EIS process requires of the Department of Energy . We 

21 filed the critique; it was our understanding that all questions 

22 addressed to the Department would be answered in detail . That 

0. 23 � those that were considered relevant to the process itself - I 
Ci) LL 
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understand that there is dispute over some of our questions -

MR. FARMAKIDES: Let me ask the staff as to their 
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interpretation. 

MR. DU VAL : There was an effort to categorize the 
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3 numbers of questions that were received into general categories 

4 and to try to deal with them in that grouping as much as possi-

5 ble. Where you feel, though, that we have not responded to tha 

6 I can tell you we will go back and address the balance of those 

7 issues you feel have not been responded to. 

8 MR. RIGGAN : Okay. Thank you , Mr. Du Val. I ' ll 

9 submit a letter to you? 

10 MR. FARMAKIDES: Mr. Riggan, could you possibly 

1 1  talk directly to Mr .  Du Val? Would you be the proper person? 

12 MR. DU VAL :  That would be fine. I ' d  be happy to 

1 3 talk to you, Mr. Riggan. 

14 MR. FARMAKIDES : Could you submit -

15 MR .  RIGGAN : All right. What I ' ll do i s ,  I ' ll submit 

16 a letter to you with a copy to you, Mr . Farrnakide s . 

17 MR .  FARMAKIDES : By when, sir? 

18 MR. RIGGAN : By, say, early next week I ' ll mail 

19 MR. FARMAKIDES: Monday. 

20 MR. RIGGAN : Monday . 

2( MR. FARMAKIDES :  The reason is this: we too have to 

22 submit our report . And we have a deadline on you people so tha 

f 23 we can get it from you. Now what will happen if you postmark 

if 
ol:I 
5 >. .,, I-

24 it Monday , as I ' ve asked Mr .  Ladd to do , then I should get it 

25 within three days. If you could kindly also concurrently with 
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l sending it to me send a copy to Mr . Du Val it would help things . 

2 MR. RIGGAN : All right. I certainly will. 

3 MR. FARMAKIDES : Okay. 

4 MR. RIGGAN : Thank you. There is a fundamental issue 

5 at stake I think in this environmental impact proceeding. It 

6 has lots o f  interpretations. Some of them are narrowly defined 

7 some of them are defined as broadly as the survival of the 

8 species . Basically it is the health and safety of people .  

9 Some define i t  a s  the world, some define i t  a s  the Bay Area 

10 and some define it as the people who live here in the Valley; 

1 1  and some restrict it simply to employees of the Laboratory. 

12 A corollary issue in this matter and the one I want to focus 

13 on briefly in my remarks is the credibility of the Lab ' s  

14 managers and the credibility o f  the Department of Energy in 

15 this proces s .  I t  seems to me that the burden of proof has 

16 shifted . At one time we were encouraged and most of us did in 

17 fact believe our experts in the nuclear industry. Now I think 

18 the burden is on you to demonstrate that what you say is true. 

19 That i s ,  until evidence is offered , we should not b�lieve it , 20 simply for the sake of our own health and safety. For years 

21 there have been assurances from the Lab managers on the seismic 

22 safety of the Laboratory , and yet we find in the draft Environ-

al 
� 23 mental Impact Statement that th�re is a report from Dr. Bloom 
� Q) u.. 
� 24 in 1972 that was reiterated by Mr. White in 1974 that s�id that 
0 
� r 25 the �essler Fault first strand probably ran unde� the 
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l Laboratory. That fault has not to this day been mapped. 

2 For years there have been assurances from the 
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3 Laboratory that they are concerned with the health and safety 

4 of the community. And yet now we have evidence from Dr . 

5 Johnson and others that things are perhaps not as they have 

6 seemed. I think that the latest example and clearly an out-

7 rageous statement was made by an LLL spokesperson the other 

8 day in response to the questions about the history of accidents 

9 I quote from the Berkeley Gazette . " Some of the accidents 

10 cause the release of radiation into the environment, according 

1 1  to a government report, but LLL spokeswoman Linda Curry said 

12 Monday that the health of lab workers or the public was never 

13 in danger . "  That is an irresponsible statement. We cannot say 

14 that people definitely were in danger , but we equally cannot 

1 5  say that people were not and never in danger .  

16 As a consequence, since the Department, I think , 

17 cannot be trusted without independent evidence that other 

18 people can look at and since the Lab cannot be trusted without 

19 independent evidence that others can look at and analyze , I 

20 would like to request two things on two of the , what seem to 

2r be the central issues as you define them ; that i s ,  one, the 

22 seismic question and secondly the health and safety of workers 

� i 23 and people who live here in the Valley. 

� 
� 24 First I think when the seismic reevaluation is 
0 � 
� 25 completed, there should be a public forum here ' in Livermore 
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1 sponsored, if not by the Lab managers , then by the Department 

2 of Energy that will be open to all people ,  that will proceed 

3 like a public hearing with invitations for experts from all 

4 sides and all persuasions to sit down and in a public forum 

5 evaluate the meaning of this seismic , of this upcoming new 

6 seismic report , before , before any moves are made to insert 

7 that report into the final Environmental Impact Statement. 

8 Secondly, i s  a consequence of Dr . Johnson ' s  questions 

9 until answers are provided there. I think that I would like to 

10 argue that a study of cancer rates and of congenital malforma-

1 1  tions here in the Valley to a distance of twenty miles from 

12 the plant is an essential part of this Impact Statement, and 

13 that no responsible Board, it seems to me in the wake of the 

14 questions that he has asked, can proceed to recommend a final 

15 Impact Statement before those cancer studies have been done. 

16 That this Board should so argue, and that after those cancer 

17 studies are done, and before they are made a part of the final 

18 Impact Statement, there be a similar public forum, a public 

19 hearing with health experts again of all persuasions allowed to 

20 address their understanding o f  the meaning of the that study. 

2l Thank you. 

22 MR. FARMAKIDES : Mr. Riggan, thank you very much ,  sir 

23 Your comments are very thoughtful, very cogent. We will includ 

in our report those two last suggestions that you make. I 
0 
� 
� 25 think it ' s  something to be valuated, whether or not we can have 
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those, it ' s  not my decision to make . But we will include 

2 those . 

3 

4 

MR. RIGGAN: I understand. Thank you. 

MR. FARMAKIDES: Thank you. I think next is Mr .  -
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5 I t ' s  1 2 : 2 5 .  Mr. Schwart z ,  do you want to go on now, or do you 

6 want to have lunch? 

7 MR. SCHWARTZ :  I ' ll leave that up to you, sir.  If 

8 allowed to, I have a substantial body of material which will 

9 take well over an hour. We have already discussed that you 

10 may try to ruie part of it out of order . I don ' t  know how 

1 1  that ' s  going to proceed. 

12 

13 

MR. FARMAKIDES : Please let ' s  sit down. 

MR. SCHWARTZ : We could start now and then adjourn 

14 and resume after 1 unch -

15 MR. FARMAKIDES : I think we should start and perhaps 

16 discuss it on the record. You did come up to me during the 

17 break and I think you have been given thirty minutes.  You now 

18 would like considerably more . My concern was after I read 

19 your letter, it seemed to me that it was completely irrelevant 

20 to the draft statement. And very frankly I asked you then 

21 during the break if you could take the same amount of time as 

22 I gave to Mr .  Ellsberg this morning , because I did not consider 

� 
� 23 your comments in your letter specific to this particular .@ Cl> u.. 
� 24 statement. But you said that you did have information that 
5 
� i � 25 would in fact tie your comments to this statement , so s r ,  I 
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would like to hear that. 

MR. SCHWARTZ :  All right . I have put over there 
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3 copies o f  my March 30 letter to Mr .  Pennington which serves a s  

4 a kind of outline for the topics I ' d  like to discuss .  I believ 

5 you also have copies of i t ,  but I also have here a packet -

6 

7 

MR. FARMAKIDES: Is that the same letter? 

MR. SCHWARTZ : This packet which I ' ll give you is 

8 a collection of documents which I hope to submit as part of my 

9 testimony. Now, first I should introduce myself .  

10 My name is Charles Schwartz ,  S-C-H-W-A-R-T-Z .  I am 

11 a professor of physics at the University of California, Berkele , 

12 and that can serve as my mailing address . I have been for many 

13 years an active member of an organization originally called 

14 Scientists and Engineers for Social and Political Action, more 

15 recently called Science for the People . I have also been ac-

16 tively involved with the UC Nuclear Weapons Labs Conversion 

17 Project. I am speaking here for myself .  

18 I responded in a December 15th letter to the original 

19 Environmental Impact Statement draft, raising a particular 

20 issue, and in my followup letter March 30 I pointed out that 

21 the questions I had raised had not at all been responded to 

22 in the draft statement, that I wanted to appear here , that I 

f 23 wanted the Department of Energy, as I understand they ' re 

� 
ad 24 
i � 25 of specific questions1 the area of concern is the risks of 

supposed to, a number of expert witnesses to answer a number 
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nuclear war as implied and as produced by the activities of the 

2 Livermore Laboratory . I asked for an hour and a half to make 

3 my own presentation and estimated if the witnesses requested 

4 were brought forward, they might well take another hour and a 

5 half - I think we ' re going to have to see how the time goes. 

6 Several people have referred to the post-Three Mile 

7 Island atmosphere, and I think it is extremely relevant. r 

8 �hink the burden of proof has shifted from the government ' s  

9 posture of "trust us" to the people ' s  new requirement of "first 

10 convince us it is safe or else stop it . "  I think the governmen 

1 1  has the absolute obligation to tell the people the whole truth 

1 2  about the hazards we are subject to, and that will be the 

13 truth about hazards implied in the nuclear weapons work of the 

14 laboratories which the staff has tried to define out of the 

15 Environmental Impact Statement. There are two parts to this -

16 one part was what was discussed by Mr. Ellsberg and it also 

17 ca.me up at the Rocky Flats hearing . This is the assertion -

18 and it ' s  very clearly and it is the prime assertion in the 

19 draft Environmental Impact Statement that it is the benefits 

20 to the national security that is the prime positive reason 

2r for having the laboratory there. And these other people have 

22 questioned the nature of that benefit . I am not going to deal f 23 with that aspect . I ' m  qoinq to turn the coin over and say to 

� 24 compare with any benefit is a risk. And I want to ask the 
0 � � 25 government to and I am going to present data to start the dis-
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1 cussion of looking at and assessing the risk associated with 

2 the continued developments of nuclear war and the possibilities 

3 of provoking nuclear war and what would be the consequences of 

4 that. 

5 MR. FARMAKIDES : Sir, I want to go back to our 

6 original discussion, and I think that that is out of order. 

7 MR. SCHWARTZ :  Wel l ,  I would now like to make argumen s 

8 as to why it should be . I have three arguments to make -

9 

10 

MR. FARMAKIDES : I ' ll hear your argument s .  

MR. SCHWARTZ : And l would like to be able to present 

11 those arguments in some substance. 

12 MR. FARMAKIDES : I ' ll hear your argument s .  I ' ll give 

1 3  you five minute s .  

14 MR. SCHWARTZ :  The first argument is the one I ' ve 

15 just indicated. That it seems only logical if risks of a certa n 

16 course of action - I ' m  sorry , if benefits are to be asserted, 

17 then the risks must also be evaluated. We have been told in 

18 the draft statement that the benefits of the national defense 

19 are the positive side : it then seems logical to look at the 

20 negative side a s  well .  

2J The second argument is a legal or legalistic one 

22 which I can ' t  evaluate it , but I found it quoted in the Rocky 

al a 23 Flats hearing by Mr .  Ruysman ( ? ) . He said in a case that the 
� 
if 
� 24 National Resources ·Defense ·Council brought against then 
0 
l' 
1- 25 Secretary of Interior Morton , it was held by the U . S .  Court of 
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l Appeal that under the National Environmental Policy Act the 

2 absence within an agency - and this would perhaps apply to DOE 

3 the absence within an agency of the ability to implement a 

4 course of action does not excuse them from the obligation to 

5 explore the wisdom of the course of action , and that is what 

6 I ' m  requesting, an investigation of the wisdom of the course of 

7 action of nuclear weapons development . 

8 The third argument ties most concretely as you have 

9 requested to the documents before u s .  I 'm referring now to the 

10 staff response to the questions, and this goes on pages 2 and 3 

1 1  in which the staff - and I understand this is the staff of 

12 Livermore Laboratories, isn ' t  it? That wrote the staff response 

13 

14 

MR . FARMAKIDES : Yes. 

MR .  SCHWARTZ : In which they tried to define away 

15 questions about the mission of the Laboratories , about the 

16 nuclear weapons defense program as being not part of what this 

17 environmental impact statement is abou t .  They just define it 

18 away without any further basis , except on page 3 they give a 

19 particular rationale , and I will demonstrate to you that that 

20 rationale i s  false. The rationale goes as follows : starting at 

2 1  the top of page 2 - "U . S .  Defense Policy and Nuclear Weapons 

22 Requirements - In support of that policy, restrict alternatives 

i 
f 23 a s  to DOE ' s  weapons development activities . "  That means the 
� � 
� 24 orders come from Washington . This says, howeve r ,  the converse 
0 � � 25 i s  not true . DOE ' s  development of nuclear weapons does not 
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1 foreclose options with respect to the overall U . S .  national 

2 defense program. I claim that that i s  false, and I would like 

3 to present detailed evidence indicating and showing that the 

4 relation between the Laboratory and government policy i s  not 

5 one way in which national policy i s  set and the Laboratory 

6 follows orders .  That in fact to a very important degree, thing 

7 flow in just the opposite direction. That activities of the 

8 Laboratory are prime movers in shaping weapons development 

9 which then become national policy. In that sense the activitie 

10 of the Laboratory are to a large degree the primary place to 

1 1  look for questions about what are the results o f  the activities 

12 that go on there and cannot be sluffed off onto the convenient 

13 phrase of national policy. And I would like to present a body 

14 of information to support my claim that the staff report is 

15 quite false in its characterization of the direction in which 

16 orders flow. 

17 MR. FARMAXIDES : S i r ,  I think· we ' ll go back - perhaps 

18 you and I can discuss it during the lunch hour, but it seems to 

19 be very obvious that there is no way we can get involved in 

20 the breadth of the subject that you want to pose . We ' re here 

2 r  to consider a draft Environmental Impact Statement. We ' re here 

22 to evaluate here . We're here to discuss whatever issues that 

23 you have with it. What you ' re suggesting that we do is go way 

u 
� 24 beyond the perameters of that particular mission and go into 
� ! � 25 a national debate or a debate i f  you will of national policy 
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l with respect to nuclear weapons. That ' s  beyond the purview of 

2 this particular forum. Mr. Schwartz , I ' m  going to recess -

3 MR. SCHWARTZ : I 'm sorry, sir . I would like to 

4 fundamentally disagree with your characterization of my remarks 

5 

6 

7 

MR. FARMAKIDES : Off the record. 

(Off the record) 

MR. FARMAKIDES : Back on the record . 

8 MR. SCHWART Z :  This is supposed to be a public hearin • 

9 I would like to know that public that ' s  not here that might 

10 perhaps read these transcripts to know what we ' re arguing about 

1 1  The following i s  an outline of the presentation which 

12 I wish to make at this hearing . A - Argument as to why assess-

13 ment of the risks of nuclear war must be included in the EIS . 

14 This was the central point in my letter of December 1 5 ,  1978 

1 5 criticizing the draft EIS. The DOE staff statement in response 

16 to comments received dated Marc h ,  1979 was totally inadequate 

l7 in responding to this issue. That was point A of what I wanted 

18 to do , and I started to do that - you haven ' t  let me get very 

19 far. Part B - Search for answers to the questions posed in my 

20 December 15 letter, as follows : Number 1 ,  what is the probabil 

2 1 of nuclear wars of various sizes occurring? 2 ,  what are the 

22 likely adverse consequences of such wars to the population 

23 generally and to the LLL area in particular. 3 ,  How do the 

24 above-mentioned risks compare to other types of nuclear acciden 

25 risks that have been much debated , from nuclear power plant 

ty 
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1 accidents, from earthquakes ,  from sabotage and terrorism, etc. 

2 C - Followup inquiries from A and B and other related matters 

3 in the DEIS. 

4 MR. FARMAKIDES : Sir, I think you made the point. 

5 And that ' s  why I think it ' s  way beyond the scope of the draft 

6 of the statement . And that ' s  the reason why you ' re out of 

7 order and we ' re not going to hear it -

8 

9 

10 

11  

12 

1 3  

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 

24 

25 

MR. SCHWARTZ :  Sir, you keep saying 

MR. FARMAKIDES : We ' re off the record. 

(Off the record) 
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AFTERNOON SESSION 

MR. FARMAKIDES : May we proceed please.  

115 

3 During the recess the Board has talked to Dr . Schwartz 

4 and he has talked to us , and the Board has allowed between 2 0  

5 and 3 0  minutes ,  up to 3 0 ,  in which period of time Dr . Schwartz 

6 will present his views and relate them to the draft environment 

7 impact statement .  

8 Dr . Schwartz'? 

9 STATEMENT OF DR. CHARLES SCHWARTZ 

10 DR. SCHWARTZ : Thank you, Mr. Chairman . 

1 1  The general framework in which I ' m  relating my re-

12 marks to the draft environmental impact statement i s  I think 

13 that there are a body of risks that have not been acknowledged ,  

14  considered in that report , that needs very much to be , first 

15 of all ,  pointed to and studied and evaluated. I would like to 

16  do some of that today in two forms , giving examples of particu 

17 lar risks , giving you some of my own estimates of the magnitude 

18 asking questions for government authoritative responses to 

19 those . And, also , because I think it is relevant,  trying to 

20 tie the source of the risk to the work of the Laboratories 

21 themselves , because I think that is the important link . Some 

22 of the risks impinge directly on the Laboratory , some are also 

o, 23 produced by i t .  � � � 24 Let me give the one example ,  which I mentioned to you 0 >. "' 
1- 25 privately before , which is very striking and ties precisely to 
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one subject that has been discussed here much already , namely , 

2 what is the risk from the large amount of plutonium, perhap s ,  

3 several hundred pounds of pl utonium that i s  routinely kept in 

4 storage at the laboratory? We are told that it is in large 

5 metal safes inside large concrete buildings. And the argument 

6 so far has been whether that is safe from some major earthquake. 

7 I would like to point out another source o f  event , an 

8 unpleasant event to be sure , and I will argue that , in fact, 

9 not at all probably unlikely event . Consider the explosion of 

10 a hydrogen bomb at the site of the Lab presumably delivered 

1 1  from an enemy country usually considered the Soviet Union . I f  

1 2  such an event happens , I put it to you, and I would like expert 

1 3  at the lab to explore this more quantitatively since they are 

14 more expert. If a hydrogen bomb were exploded somewhere near 

15 that building where the plutonium is stored , I believe the con-

16 crete would be vaporized, the steel containments would be 

17 vaporized, and the plutonium would be vaporized and spread all 

18 about. As we heard, the most nastiest scenario for plutonium 

19 can do to people i f  it is vaporized, put into finally particula e 

20 form and dispersed over a large area has the potentiality for 

21 creating enormous numbers of cancers in years ahead. I ' ve 

22 heard people talk about one gram dispersed . Wel l ,  I have now 

f 23 given you a scenario by which several hundred pounds of plutoni 

� � � might be dispersed . 
0 
>-
� 
� 25 And the question . Is that a plausible scenario, or i 
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it just some nut ' s  fantasy. 

2 Wel l ,  I put it to you that i s  in fact one of the most 

3 likely nuclear events to occur, and that ' s  based on the current 

4 United States weapons policies which are in the direction of 

5 counter-force weaponry and counter-force policy since 1974 

6 under the advocacy o f  then Secretary of Defense and now Secre-

7 tary of Energy , Mr. Schlesinger , this country ' s  military , stra-

8 tegic policy has been developed on the assumption that the pri-

9 mary threat was a counter-force strike from the Soviet Union. 

10 I don ' t  know how ultimately rational it i s ,  but this is con-

11 sidered the most seriously considered scenario by our national 

12 weapons policy makers . The idea is that the Soviet Union might 

13 launch a l imited nuclear strike against some of our forces 

14 without killing too many people in expectation that we would 

15 not respond because to do so would, perhaps , initiate total 

16 nuclear war with many millions of civilians being killed. So 

17 it is a limited strike, and some advantage might accrue to it . 

18 Then the answer has been what to do about it , and , 

19 of course , the answer is we develop a counter-force strategy , 

20 and that all fits into the on-going rationale of both sides 

21 towards the first strike capability, creating great instabili-

22 ties , generally raising the l ikelihood, the real likelihood 

f � of nuclear war. 
Q) u. .o 24 so let•  s just come back to the simplest scenario and 
0 

� � 25 ask what i s  the simplest thing that the Soviets might do i f  the 
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1 seriously wanted to conduct this limited counter-force strike? 

2 And I put it to you that if the logic is that they would like to 

3 make a minimum strike, directly kill ing the smallest number of 

4 people to lesses the chances of massive retaliation , but still 

5 to deliver a critical blow to u . s .  nuclear superiority , I think 

6 the logic of that analysis would lead to the proposal to drop 

7 one nuclear bomb on the Livermore Laboratory; perhaps , a second 

8 one on the Los Alamos Laboratory. I f  that logic makes sense , 

9 that would be the best strategy , better than trying to take out 

10 five or ten minute men missiles , because there are thousands , 

1 1  hundred s ,  900 -- what is it -- a total 1 , 054 land base missiles 

12 so what is knocking out five or ten of those in a limited 

13 strike . But there are only two laboratories that are in the 

14 lead in the development of new nuclear weapons technology. So 

15 i f  there was logic to thi s ,  which i s  the country ' s  first 

l6 announced policy of what we are concerned abou t ,  the counter-

17 force logic from the Soviet Union ' s  point of view would be to 

18 drop a bomb on Livermore. And I suppose drop it at night when 

19 most people aren ' t  there, so you haven ' t  inj ured too many 

20 people and it i s  just one of these direct military related 

21 things. 

22 So I would like to have it very carefully calculated 

23 and announced by the experts at Livermore what , in fact , would 

24 happen to that plutonium i f ,  in fact , it would be vaporized and 

25 dispersed and cause millions of lung cancers? I think it might 
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be wise i f  our government announced that so the Soviets knew 

2 it , so that they would not do such a thing , because then that 

3 would be most provocative rather than a safe counter-force move . 

4 That is a kind of scenario that I have never heard discussed 

5 before , and I think to most people it sounds far-fetched . I 

6 encourage you to think about it , and see that in the light o f  

7 the established logic o f  nuclear theorizing, it is not at all 

8 far-fetched. It seems to belong at the top of the page. 

9 Let me now turn to the other end of the spectrum; 

10 that would be the minimum. I 'm trying to estimate kinds of 

11 nuclear war risks that can occur. This was the minimum counter 

12 force strike. Let me go to the opposite end, the maximum coun-

13 ter-force strike , a major nuclear war between the U . S .  and the 

14 Soviet Union , and ask what would be the resul t .  

15 And for this there i s ,  in fact, a document I have 

16 here availabl e ,  also prepared by the Department of Defense , and 

17 this was sent to me in response to an inquiry. It was over a 

18 year ago when I wrote to the Pentagon asking for a document on 

19 the subject of most likely targets in the United States in the 

20 event of nuclear war. This document is published by the Defens 

21 Civil Preparedness Administration. It is called TR-8 2 , dated 

Z2 April 1975 . The title is "High Risk Areas . "  I t  is a compendi 

23 of maps showing each state of the Union , with colored areas 

.., 24 indicated on it . The colors are -- the red is the direct 
0 
� 
1-- 25 nuclear blast effects from a presumed and calculated Soviet 



120 

1 strike against the United States according to criteria which 

2 our Pentagon presumably uses in its own planning. The green 

3 areas are the fall-out areas. I think they say , high fall-out 

4 areas , and the brown i s  the overlap of the two . And this goes 

5 by state to state , indicating the targets that are presumed at 

6 risk in a major nuclear war. And , in fact , they list on the 

7 opposite page population at risk . They call them populations 

8 at risk within counties, total populations at risk for each 

9 state as a result of their maximum nuclear war scenario . And 

10 I am looking for California. Here it i s .  

ll One can see a lot of light area on the map . That i s  

12 not included here . It may get low level fall out. But there 

13 are lots of red spo�s all ove r ,  and there are lots of green 

14 area . In particular , the entire San Francisco Bay Area i s  

15 totally at risk. And on the right hand side are all the 

16 counties ; the San Francisco-Oakland Are a ,  2 9 8  -- I 'm sorry 

17 
2 , 9 8 7 , 8 5 0  at risk , and so on. 

18 Now what I ' ve done is late one night I just took my 

19 pocket calculator and added up all the numbers and got the tota 

20 population of the United States at risk in this De fense Depart-

21 
ment analyzed scenario . The total number is 1 3 9 , 82 6 , 0 2 3 .  I 

c 
22 

think that was 1 9 7 0  census figures I calculated according to . 
� Ct 23 
� � 

Now I would like to take some of these numbers and 

: 24 incorporate them in a couple of graphs that I put on the wall 
>. � � 25 over there in order to make an attempt to approach a comparison 
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2 has been sovery thoroughly discussed in many arenas and the 

3 public is well aware of : the risks of nuclear power plant s .  

4 And I ' l l  put some numbers in there that are , I think , the 

5 government ' s  own best numbers and compare to that the nuclear 

6 weapon risk from the nuclear war scenario that I just indicated 

7 here . 

8 MR. FARMAKIDES : Dr. Schwartz, how do you relate the 

9 first chart to the draft environmental impact statement? 

10 DR. SCHWARTZ : I think it is important to bring in 

1 1  the first chart about nuclear power plants , because in assessin 

12 risks it is always difficult to compare one kind of risk to 

13 another. If one is talking about dollars versus l ives ,  as in 

14 many areas , those are incomparable things . It is very difficul • 

15 But I thought the use of them would be to compare the same type 

16 

17 

18 

19 

20 

2T  

22 

o f  calculus for one familiar area where a public awareness and 

sense of concern and desire for knowledge is well acknowledged 

with a relative risk in the other area, the nuclear war area , 

to show the relative import of these two . Thi s ,  to me, then 

puts it on a rational basis rather than just purely abstract 

mathematics . 

MR. FARMAKIDES : Let me understand that again . We 

are talking about a laboratory . We a.re talking about a labor-

atory that may have -- you quoted a certain amount of plu-

tonium. Which of the two do you think is closely -- which of 
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1 those two scenarios that you are suggesting there are the ones 

2 that you are referring to with respect to that laboratory? 

3 DR. SCHWART Z :  The one that I am going to put up here 

4 i s  the major nuclear war scenario which I just described. That 

5 i s  very analagous to what I am going to put in here . I want to 

6 draw scenarios that are analagous in two domains , so that peopl 

7 will have a sense of what they weigh , because numbers by them-

8 selves -- usually , it i s  just a number . People don ' t  know how 

9 to relate i t .  I ' m trying to draw paral lels so that people can 

lO make -- ordinary people can make a meaningful comparison betwee 

1 1  a type o f  risk that has been familiarly discussed, and people 

12 have a sense on how they relate to it , compared to risks that 

13 have been so l ittle discussed , and I want to put that in a con-

1 4 text which then makes it , I think , useful . 

15 I ' ve taken a major nuclear plant accident on this 

16 side and a major nuclear war on the other side, and the figure s ,  

17 
if I may proceed . 

18 MR. FARMAKIDES : Here is my problem . If you are goin 

19 to draw an H-bornb, I ' m  really way beyond my sphere of any know-

20 ledge at all . But i f  you are going to draw up an H-bomb on 

21 Livermore , it would seem to me that you ' d  have tremendous amoun s 

22 of radioactivity from that weapon itse l f .  Are you saying that 

23 the material , the radioactive material in the laboratory is 

� 24 going to augment significantly the radioactive of that weapon? 
� 
� 25 DR. SCHWARTZ : I would like the experts at Livermore 
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l to do that calculation . And I think the answer might very well 

2 be strongly yes , particularly because a direction of nuclear 

3 weapons development that this country has been pioneering has 

4 been relatively clean weapons .  You have heard that word many 

5 times . A weapon that will just do its job and not cause a lot 

6 of extra fall out. And the rationale for that is that such a 

7 weapon can be used in surgical type operations and be used in 

8 limited ways to achieve specific military objectives without 

9 raising the larger likelihood of greater nuclear -- well , that 

10 i s  exactly the logic being pursued. 

11 MR. FARMAI<IDES : Wel l ,  okay , sir . I ' ll wait to hear 

12 how you tie it i n .  

13 DR. SCHWARTZ : Okay. Let me give you then the famous 

14 numbers from the Rasmussen Report ; the likel ihood of a major 

15 nuclear plant accident is estimated at once in a million years . 

16 Now, of course , that number has been debated, but that i s  the 

17 standard numbe r .  The population at risk in the Rasmussen Re-

18 port, deaths and injurie s ,  the number ,  I believe , is 4 8 , 00 0  

19 front ,  and 2 9 3 ,  0 0 0  delayed ; deaths and injuries a total of 

20 3 4 1 , 000 • .  And if we then compare those two numbers to write a 

2 1 nuclear power plant risk casualties per year , the total number 

22 over how many years the expectation is for it to happen -- this 

23 number divided by a million -- the answer is 0 . 3 .  Now I pre-

sume that kind of a number has been the basis for the statement 

.... 25 nuclear power plants are safe . One can argue with the numbers, 
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1 but this is the standard reference for the assessment of the 

2 total population risk for the major accidents of nuclear power 

3 plant s .  That i s  just a reference for numbers. 

4 Now let me talk about the analagous thing , the major 

5 nuclear war scenario. The numbe r I gave you there , again , from 

6 the Department of Defense , population at risk, 1 3 9 , 82 6 , 0 2 3 .  So e 

7 science people might say why don ' t  you round that off? I have 

8 a little theological feeling ; the last digit here is a whole 

·9 person , and I don ' t  want to rub him off. 

IO Now this is the hardes t  number here . What is the 

1 1  estimated likelihood of a major nuclear war? Once in how many 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

years? Now that is the ques.tion that basically I would like 

to put to government experts ,  and I have asked for various 

expert s ,  from the laboratories , from the Department of Energy 

and the Department of Defense to be here to answer that ques-

tion. What is your best estimate of the likelihood of a nu-

clear war, of a major nuclear war, of smaller type ones? 

sure this has been thought about , analyzed , and I would l ike to 

have authoritative numbers corning from the governmen t .  I have 

been seeing none . I will propose a number that I think I can 

defend on quite rational and logical grounds . I would say a 

few decades .  

The argument for that i s  look at the trend in weapon 

redevelopment. the shift from counter-value , second strike 

capabilities to counter-force first strike capabilities . That 
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L is a progression that has been occurring sharply over the last 

2 decade , gives every indication of continuing . It is very much 

3 increasing the l ikelihood o f  nuclear war . In fact, there is 

4 very strong reason to interpret that the U . S . policy in effect, 

5 though not announced, is to prepare our weaponry, not to avoid 

6 nuclear war but to be prepared to fight and win nuclear war . 

7 And the developments of the Soviet Union nearer those . And the 

8 result o f  this qualitative arms race is to make nuclear war 

9 more and more likely. 

10 The time scale for the development of major new 

1 1  strategic weapons systems i s  five to ten years. So give me 1 0  

12 years for the development o f  the super accuracy missiles ; the 

13 multiple warheads we ' ve already got. Give me another 1 0 ,  if 

14 you want, 20 years for the further advancement of anti-submarin 

15 warfare techniques which seem to be making good progress alread 

16 to erode the stability of the sea-base deterrent , making each 

17 side feel very j ittery about a first strike capability. Give 

18 me another decade , a decade and a half for the increased im-

19 provement in the reliability of the missile system , the appl ica 

20 tion o f  the shiva-nova laser fusion system to missile effect s ,  

2 I  the weapons effects studie s ,  to improve the surviveability so 

22 that the scenario for effectively fighting a first strike war-

And � � 23 fare gets improved from 9 0  to 95 to 98 to 9 9 .  9 percent . � if 
"° 

� 
� 

24 as the Soviets respond over these time periods of one or a coup e 

25 of decade s ,  the likelihood that the two sides are going to find 
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themselves trapped in a situation where nuclear war, striking 

2 first seems an awful but still the only way out , is then the 

3 likelihood of the war I ' m  talking abou t .  So I propose a few 

4 decades r  as a statistical likelihood on the basis of observing 

5 the present development o f  nuclear weapons ,  and what we are 

6 probably going to get i s  some fair probability of maj or nuclear 

7 war. And unless some other person here , expert or otherwis e ,  

8 would like to propose anothe r ,  I ' m going to write something 

9 like 30 years in here. 

10 Does anyone want to propose a different number? 

1 1  MR. FARMAI<IDES : You can procee d ,  s i r .  These are 

12 your comments . 

13 

14 

DR. SCHWART Z :  I know, but I think there are other 

opinions and I would like to see them. I ' m going to write 30 

l5 years in there . I think it is a rational estimate .  

16 The quotient then for total nuclear weapons risked, 

17 the casualties per year, this total number divided by that; 

l8 that is somewhere like 4 million . I had 4 , 6 0 0 , 000 , now roundin 

19 

20 

21 

22 

it o f f .  

Now the comparison to be made is between the last 

figure . The total nuclear power risk , the total nuclear weapon 

here . The nuclear weapons risk i s  something like 10 million 

times greate r .  To me , that means there ought to b e  10 million 

times more concern , energy , worry and protest about this de-

velopment as compared to this development . 
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l Do you want me to submit for the record those numbers? 

2 

3 

MR .  FARMAKIDES: Yes ,  I ' ll take them . 

DR . SCHWARTZ : Now I should turn on my other part --

4 how am I doing on my time , sir? 

5 MR. FAMAKIDES : You have , I would say, 1 5  minute s .  

6 You started at 1 : 4 0  p.m.  

7 DR. SCHWARTZ : I think I am making good headway . I 

8 might even finish before that full time . 

9 I would now like to make the linkage between this 

10 enormous risk , the threat of nuclear war that I spoke about 

1 1  and the actual activities of the Laboratory , because the postur 

12 taken in the staff reply was that this is national policy; it 

13 is  determined somewhere else , and the Laboratory just carries 

14 it out. I would like to say that that i s  a very incorrect de-

15 script ion of the process . 

16 The Laboratories , and here I ' m  talking about in a 

17 very important degree their upper echelon of official s ,  weapons 

18 scientists into the management levels are not just people who 

19 follow orders. They are very inventive , creative people, who 

20 are actively involved in thinking up new weapons systems , in 

21 proposing those assessments to the government and , often, actin 

22 in a very active political way to convince parts of the govern-

23 rn ent to fund, proceed , develop and eventual ly deplore those 

., 24 weapons systems . I would like to give some concrete historical 
l5 >. al � 25 examples o f  that behavior. 
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1 Perhaps,  the sharpest one concerns the neutron bomb , 

2 an innovation in weaponry which from one point of view is going 

3 to make our security in western Europe safer. From another 

4 point of view, it has very much lowered the threshhold for nu-

5 clear war and endangered all of us . 

6 A piece of testimony that I found, it was in the 

7 Congressional hearings in 1973 of the joint committee on 

8 atomic energy , entitled Military Applications of Nuclear Techno 

9 logy, of these hearing s ,  April 1 6 ,  1973 . The witness, Dr . 

10 Harold Agnew, Director of the Los Alamos Livermore Laboratory. 

11  This was partly censored testimony. But after what we now know 

12 about the neutron bomb , you can fill in the blanks. I 

13 will just read these two paragraphs .  

14 I really don ' t  know why people have not thought more 

t� on the use of these deleted weapons . It may be that people lik 

16 to see tanks rolled over rather than just killing the occupants 

17 I know we at Los Alamos have a small but very elite group that 

18 meets with outside people in the defense community and in the 

19 various think tanks.  They are working very agressively trying 

20 to influence the DOD to consider using these deleted weapons 

2T which could be very decisive on a battle field which would 

22 limit collateral damage that is usually associated with nuclear 

23 weapons . This was then the active weapons promotion role. 

24 We have , of course , heard a number of other occasions 

25 with no great surprise , the director and other officials of the 
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Livermore Laboratory going to Washington to pump for their 

2 budgets. It is a most natural thing for a bureaucrat . And 
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3 bigger budgets , of course,  come from new weapons programs , and 

4 they have been constantly seeking to enlarge the scope of their 

5 weapons work . There is a strange relation called competition 

6 between the Livermore and Los Alamos Laboratories that i s  

7 supposed to increase the quality of the work . I think its main 

8 result i s  to increase the quantity of the work , wherein good 

9 old free enterprise the spirit, the scientists at each lab are , 

10 in fact, encouraged to think of a weapon ,  any weapon just to 

1 1  increase them in the race over the other laboratories. But , of 

12 course , the consequences fall upon all of us . 

13 Not only in promoting weaponry but in working against 

14 attempts to reduce international tensions ,  to reach internation 1 

15 agreements throU<Jh treaties to limit armaments, the officials 

16 at the Livermore Laboratory have a long history of very stren-

l7 uously lobbying against -- in the 1958 -1 9 6 2  period -- against 

18 the atmospheric test ban treaty . And in the current years , 

19 again ,  both the Livermore and Los Alamos directors have been 

20 very heavily at work in Washington , lobbying mostly behind clos d 

21 doors to sabotage the comprehensive test ban treaty which appea s 

22 the o . s .  and Soviet governments were finally getting close on , 
� i 23 but then inventing, among other things , spurious technical 
Q) u.. 
� 24 arguments . But, obviously ,  out to protect their own turf and 
5 
� 
� 25 budgets, these officials have been quite effectively reducing, 
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l sabotaging, at least slowing down the comprehensive test ban 

2 treating, thus, encouraging the continuation of the weapons 

3 development .  

4 Also, in theoretical ways the officials and numbers , 

5 certain select numbers of scientists at the Laboratories are 

6 involved not just in technical studies but in military and 

7 gee-pol itical studies to push the development of weapons ,  there 

8 fore push national policy in certain directions. 

9 I have noted before , in particular, a paper by Dr. 

10 Michael May, the former director of the Livermore Lab, publishe 

1 1  in 1970 in which he gave an analysis o f  the inadequacy of the 

12 deterrent theory and advocate the move to counter-force stra-

13 tegy; that which we have , in fact, seen come about in recent 

14 years , the developments which I see very clearly are an acknow-

15 ledgement that we are preparing in the country and the Soviets 

16 also forced to prepare to fight a nuclear war. God help all of 

17 us i f  that is forced upon us. 

18 

19 

Now another implication of the staff report is 

MR. FARMAKIDES : Now before you go on . Let me under-

20 stand that last point. That last point, your bottom line , as 

21 

22 

I understand you, is that the Livermore staff, the reason that 

they are promoting their -- in your words -- their budget and 

their tur f ,  that that is a cost which has not been evaluated? 

Is that what you are saying? 

DR. SCHWARTZ : It i s  the modus operandi of the labor 

atory in relation to the formation of "national pol icy . "  That 
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is part of a process that goes on in the laboratories and it is 

2 ingrained in their institutional arrangements , not in the 

3 machinery in the buildings but in their institutional arrange-

� ments . Its consequences are what we need to worry about . I 

5 think the consequences are what I ' ve been pointing to at the 

6 blackboard. 

7 MR. FARMAKIDES : Getting back to the draft environ-

8 mental impact statement, your point, though, however, as you 

9 said earlier, I thought you said, is that that is a cost. 

10 DR. SCHWARTZ : Yes ,  that activity creates a risk for 

1 1  the rest of us.  Particularly so when we understand that that 

12 activity takes place mostly in secret under the rubric of na-

13 tional security; that it takes place largely amongst a group 

14 of people who form a rather isolated clique . Now, of course , 

15 the weapons people at the laboratory have to talk to officials 

16 in the Department of Energy and the Department of Defense to 

17 get things approved. But I think I have been able to show in 

18 some of my little biographical researches that it is the same 

19 set of people ,  a familiar pattern ; weapons lab officials get 

20 promoted to positions in the DOE where they supervise their 

2r former colleagues ,  or sometimes in the Department of Defense . 

22 And you ca.n see the officials from the Department of Defense 

f 23 in nuclear matters come then to the laboratories. The familiar 
� � 
� 24 military and industrial complex arrangement is very much at 
0 

� � 25 work here, except I think it i s  a much smaller , much closer 
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l knit set of people who have been essentially running the nuclear 

2 weapons policy of this country with very little regard for the 

3 rest of the world. And from their point of view, I ' m  sure they 

4 feel that they are right and they are saving us all. But, if 5 nothing else , I think my sense of democracy is offended by that 

6 arrangement . 

7 As an example of this, I have a quotation from a 

8 very distinguished member of the Congres s  to indicated that , 

9 in general , these matters are not at all effectively reviewed 

10 by the Congress . One can understand, o f  course , when it is a 

1 1  highly technical matter ,  Congressmen will generally defer to 

12 experts . And the experts come from the two weapons laboratorie , 

13 and they have the aura of the University of California name be-

14 hind them, so they have this great appearance of independence, 

15 of legitimacy , of trustworthines s .  But, in fact, they are 

16 people who have been professionally involved in weapons promo-

17 tion and that is a highly selective , highly partisan point of 

t8 view. 

19 This quotation i s  by Sen . Stuart Symington from 

20 congressional hearings in 1 9 7 3 .  And Senatory Symington , by 

21 the way , was in the Congress for a long time. lie was Secretary 

22 o f  the Air Force under Truman . At least , in his earlier years 

c;, 23 
� � 

a full fledged hawk , but , later on , he had some questions .  

"" 24 
0 

� I- 25 This quotation -- he is opening some hearings . He says that 

he hopes these will be informative and constructive series o f  
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l hearings on the military applications o f  nuclear technology. 

2 And he said some have heard me say previously that not until I 

3 became a member of the Joint Committee on Atomic Energy and 

4 travelled to Europe with Senator Pastore in the spring of 1971 

5 did I realize the true military strength of the United States 

6 and becanae acquainted with the vast lethal power of our nuclear 

7 arsenals. I actually learned more about the true strength of 

8 the U . S .  forces in Europe in those six days than I had in some 

9 1 8  years on the Armed Services Committee. One cannot help but 

10 consider the implications incident to our defense and foreign 

1 1  pol icies if the facts were known by the appropriate committees 

12 of the Congress as well as,  in more general fashion , by the 

13 American people. And I hope those last words can be taken as 

14 an inspiration to you members up there to understand how import 

15 ant it is that these highly sensitive but very portentious issu s 

16 should be made as much as possible subjects on the continuing 

17 public agenda. 

18 I have -- and this may even be my next to last quo-

19 tation . I would like to refer to an article in the July 1 9 7 8  

20 issue of Physics Today magazine , written by Victor Weisskopf .  

2 1  Professor Weisskopf i s  a physics professor at MIT. I had the 

22 honor to serve under him when I was doing my thesis.  He was 
i 
� 23 involved in the Manhattan Project , a very distinguished sci-! IL. 
� 24 entist. He was for some years the Director General of the 
l5 
� 1- 25 European Center for Nuclear Research. I believe he also has 
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l served in DOE. I think he was chairman o f  the high energy 

2 physics advisory panel for some years . A man with enormous 

3 credentials. 

4 In this article he talks about the dangers of the 

134 

5 nuclear arms race , and he makes some comparisons ; again , not in 

6 a numerical way as I did but I think in a very striking way be-

7 tween the dangers and the concern that people ought to have 

8 over the dangers of the nuclear arms race as compared to the 

9 nuclear power. Let me read a couple of paragraph s ,  i f  I may . 

10 The dangers and the promises of nuclear power genera-

1 1  tors are today in the center of discussion. Many studies have 

12 been undertaken and more are underway . Emotion invested intere 

13 unfortunately have lead to a sharp division of opinions , 

14 arguments used on both sides are too o ften beyond the l imit of 

15 dignified scientific discourse . At the same time , the nuclear 

16 arms race between the super powers continues in an almost un-

17 controlled way . The Soviet Union and the United States assembl 

18 increasing numbers of bombs and perfect their efficiency and 

19 their mode of delivery . More than so., 000 nuclear bombs are 

20 deployed and ready to use . Each country now has the capability 

21 of destroying the other many times over . Current science is 

22 totally unprepared to discuss intelligently let alone to pre-

i 23 diet the totality of horrors that would result from an all out 
CD u. 

.o 24 nuclear war. 
0 >. ta 
� 25 He then tries to assess some of those awful consequen es . 
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l He says in comparison to this overwhelming threat , the nuclear 

2 power controversy dwindles to picayune dimension s .  What are 

3 the dangers of nuclear power stations compared to the dangers 

4 of tens of thousands of bombs that can be released in seconds 

5 by a small group of human beings? What is the so-called worse 

6 reactor accident compared to nuclear war . The damage i s  done 

7 by the former which would come mainly from effective radiation, 

8 serious as they are , are far less than the effects of a single 

9 bomb. Now think of the number of victims of a nuclear war and 

10 its irreparable effect on our environment, on our souls ,  alive 

1 1  or dead , and on our whole planet . 

12  And the probabilities? Nobody can really estimate 

13 the probability of an all-out nuclear war. But one fact is 

14 clear. With all those bombs around ,  it i s  not zero. Nuclear 

15 power may be too risky, or it may not. I do not pretend to 

16 know the answe r .  But I know that tens o f  thousands of stored 

17 bombs are too risky. 

18 I had also in the packet I gave you -- and I ' l l  j ust 

19 refer to them in passing -- two other articles by people of 

20 international repute , who are pointing to the growing danger 

2r of nuclear war due to the move toward counter-force capability , 

22 the particular development of the new technologies o f  weaponry, 

23 in which development the Livermore Laboratory is in the fore-

24 front. 

25 One is an article by William Epstein, which was in 
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1 the June 1977 Bulletin of Atomic Scientists. Mr .  Epstein was 

2 for many years the Director of the Disarmament Division of the 

3 United Nations • 

4 The second one, also in the June 1977 Bulletin of 

5 the Atomic Scientist , is entitled The Mounting Prospects of 

6 Nuclear War by Frank Barnaby , Director of the Stockholm Inter-

7 national Peace Research Institute . 

8 I guess the third document I gave you was an expressi n 

9 by a large number of American scientists and engineers , a decla a-

10 tion circulated by the Union of Concerned Scientists in Septem-

1 1  ber 1 97 7 ,  pointing out the growing dangers of the counter-force 

1 2  race now under way . And I understa.nd that has been signed by 

13 many thousands of scientists and professionals in this country. 

14 I guess I will j ust close by repeating that I ' ve 

15 asked a number o f  questions that I would like the government 

16 to respond to. I think the sharpest one is the one in the 

1 7  upper right hand quarter of my chart there. What is the risk 

18 of nuclear war? What is the risk of the varieties of nuclear 

19 wars that you can imagine? An all out strategic war? A 

20 limited counter-force strategic war , a tactical nuclear war in 

21 Europe or somewhere else? Or the occasional use o f  a war of 

22 a nuclear bomb on a third country situation , or the use of 

23 nuclear weapons by some other terrorist group or other small 

24 nation , and what are the couplings between these two? What is 

25 the expectation that a small nuclear usage e scalates to the 
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l large one? What are the details of the single integrated opera-

2 tions plan by which the Pentagon has all these questions for 

3 answer on a computer tape that will move us from Step A to 

4 Step B to Step C in a nuclear war scenario? I would like those 

5 questions answered in an authoratative and a very public way 

6 by the government. 

7 And I guess the final question is that those of us who 

8 criticize the environmental impact statement are supposed to 

9 answe r ,  what alternatives can we propose? And I hope you will 

10 find it no great surprise i f  I think the proper alternat ive i s  

1 1  to stop the weapons research at the Livermore Laboratory and its 

12 companion one in Los Alamos. We have many better uses for the 

13 scientific talent , for the money and the equipment that are 

14 now deployed in a direction that I think ultimately and before 

15 too many years will destroy us al l .  

16 I thank the Board very much for your patience . 

17 MR. FARMAKIDES : Thank you , Dr . Schwartz . 

18 I think that with respect to your question, I 'm just 

19 not sure that it is something that I can answer , or this Board 

20 can answer. I 'm just not sure how that would be brought up 

2r .into a public debates where there can be an answer. r· .:.erms 

22 of what this Board will do -- we are going to, as I ' ve said 
* f 23 before , we are going to discharge our responsibility which is 
� till 
0 
1-
.... 

24 to, in fact, evaluate the draft environmental statement , and vie 

25 what you have said, and view what everyone else has said here 
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1 and come up with identification o f  those issues that we think 

2 are important. 

3 DR. SCHWARTZ : I ' m very pleased that you transmit 

4 our concern . 

5 

6 

MR. FARMAKIDES : Thank you very much for your time . 

I think there was one other person that said they 

7 would like to speak soon , after lunch, and that was Mr. 

8 Reynolds. Mr. Will iam Reynolds. 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 



1 MR. FARMAKIDES: Mr. Reynolds, could you kindly 

2 identify yourself for the record and proceed . 

3 STATEMENT OF WILLIAM REYNOLDS 

4 MR. REYNOLDS: Yes , I am William Reynolds . My 
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5 address is P . O .  Box 2234 , I Point , North Carolina 2 7 2 6 1 .  I am 

6 coordinator of the Nuclear Transportation Project of the 

7 American Friends Service Committee. American Friends Service 

8 Conunittee is a Quaker service organization which has been activ 

9 in peace and social justice issues since 1 91 7 .  The Service 

10 Committee has received international recognition for its work 

1 1  in peace and social justice issues,  including the Nobel Prize 

12 for Peace . Our office has been involved in investigations of 

13 the transportation of radioactive material since the Fall of 

14 1977 . In my position as coordinator of the project I have 

15 been invited to appear before numerous city, county and state 

16 goverrunents to discuss and brief goverrunent officials on the 

17 transportation of radioactive materials.  In addition, I have 

18 appeared before the Department of Energy as well as the Depart-

19 ment of Transportation to present testimony on future energy 

20 transportation needs and changes needed in the regulations of 

21 the Department of Transportation concerning the transportation 

� of nuclear materials. 

i 23 MR. FARMAKIDES : Mr. Reynolds, could we interrupt 
� 
� 24 just one minute . I realize I ' ve forgotten to announce those 
0 

} � 25 people that will follow you. Can I just do so for just a 
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1 moment. It ' s  after yourself - Mr. Rothblatt, Mr. Soltzman, 

2 Mr .  Andrew Baldwin , Mr. Rutherford, Mr .  Goffman, Mr. Chaol . 

3 Go ahead, sir. 
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4 MR. REYNOLDS : I have reivewed the draft Environmenta 

5 Impact Statement for the Livermore site and found it to be 

6 totally lacking in adequate assessment of the impacts , the 

7 environmental impacts of the transportation of radioactive 

s materials. Only two sections in this statement even discuss 

g transportation; Section 2 . 3 . 1  identifies the major highways, 

10 the two train routes and the one airport located in the vicinit 

1 1  of the Labs, yet gives no indication of how these routes are 

12 utilized by either Lawrence Livermore or Sandia Laboratories .  

13 Section 3 . 9 . 2  entitled "Transportation Accidents Involving 

14 Radioactivity•• - unfortunately there is no discussion in this 

15 section of transportation accidents . This section summarily 

16 sets aside any discussion of transportation accidents by 

17 claiming , ''The containers (those used to ship radioactive 

18 materials) are capable of withstanding the maximum credible 

19 transportation accident . "  This is on page 3-6 3 .  Now this is 

20 not only an inadequate discussion of transportation accidents 

21 but is blatantly false. In fact, Type A packages as defined by 

22 4 9  Code of Fed. Regulation s ,  Part 1 7 3 ,  are only required to 

23 maintain their radiation shielding under normal transportation 

"° 24 
l5 

conditions .  These packages are not required to survive acciden 

...... � 25 conditions . This fact has been well demonstrated by numerous 
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transportation accidents which have resulted in the dispersal 

2 of radioactive of radioaetive materials into the environment. 

Type B packaging , as defined by 10 C . F . R . , Part 7 1 ,  

4 Appendices A and B also are not required t o  withstand a maximum 

5 credible transportation accident. Type B packages are required 

6 to meet certain design criteria which model accident conditions 

7 However ,  these are not maximum credible transportation accident • 

s In fact, the final Environmental Impact Statement on the trans-

9 portation of radioactive material by air and other modes iden-

10 tif ies a lack of test data on the safety margins applicable to 

n Type B packages and also identifies six to ten percent loss of 

12 contents from Type B packages under certain transportation 

13 accident conditions. Now although the Livermore Environmental 

14 Impact Statement details the packaging standards ,  regulations 

15 and policies to be used for the transportation of plutonium by 

16 air, it totally ignores the transportation of all other types 

17 of radioactive materials, and I would like to say that the air 

18 transportation of plutonium materials makes up only a small 

19 percentage of the transportation of materials in and out of the 

20 labs. 

2r There is insufficient information presented on 

22 exactly what radioactive materials are being transported, the 
I f 23 quantities of materials carried per shipment, the destination 
if .o 24 or origins of shipments to and from the laboratories ,  the route 
:s � � 25 which are utilized, the mode of transportation utilized or the 
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1 number of shipments made. 

2 On page 3-68 the statement says that most of the 

3 shipments made are by common carrier, yet this gives us no 

4 definition of what most is. In addition, it also does not 
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5 identify how shipments which are not handled by common carriers 

6 are actually made . Not only is the information which is neces-

7 sary for an adequate assessment of transportation risks unavail 

8 able in the Livermore statement, it is also unavailable in the 

9 public doman. The Federal regulatory scheme governing the 

10 transportation of radioactive materials allows for no public 

1 1  accounting of the movement of these particularly hazardous 

12 materials.  Without more detailed information� it is difficult 

13 to judge the actual impacts of these shipments. 

14 Now this fact is recognized not only by concerned 

15 citizens and environmental groups , but is also recognized by 

16 the over 60 city, county and state governments which have 

17 enacted regulations governing or restricting the transportation 

18 of radioactive materials in different locations across the 

19 country. I would specifically like to refer the Board to 

20 reconunendations which were made by the state task force of the 

21 Resources Agency of the State of California concerning the 

22 transportation of radioactive materials . Recommendation 6-26 

� states that the Department of Defense and the Department of 

24 Energy should provide a specific accounting of their most 

25 hazardous radioactive material shipments to the State of 
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California. Recommendation 6-26 calls for an agreement to be 

2 executed with Department of Energy facilities for advance noti-

3 f ication of radioactive material shipments which are exceeding 

4 a certain hazard threshold . Information which would be provide 

5 by a specific accounting of all radioactive material shipments 

6 and advance notification of these impending shipments is needed 

7 to fully and publicly assess the impacts of these hazards . 

8 Now I will attempt to outline some of the major types 

9 of shipments that are made into and from the Livermore Labs. 

10 In Section 3 . 5 . 1  the statement identifies five major producers 

1 1  of radioactive wastes at Lawrence Livermore Labs .  These are 

12 the pool-type reactor in building 2 8 1 ,  the linear accelerator 

13 in building 194 , the heavy elements chemistry building 251, 

14 metallurgy chemistry building 332 and the light isotope chemist y 

15 building 331 . The statement further identifies three types of 

1 6  radioactive wastes produced by these facilities. One would be 

17 low-level wastes consisting of contaminated rags,  gloves , other 

18 articles of clothing and filters, as well as activated metal 

19 components coming from within the reactors or the accelerators . 

20 Another category would be transuranic wastes . These consists 

2t of wastes containing plutonium and other elements heavier than 

22 uranium which are typically long-lived and very toxic. Then 

23 there are finally liquid wastes which are usually treated to 

24 produce either low-level wastes or transuranic wastes for 

25 handling on site. 
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Now all of these wastes are stored on site temporaril 

2 and then when sufficient quantities are gathered together trans 

3 ported to other sites for final storage . 

4 According 1) the statement , low-level wastes are trans 

5 ported to Beatty ,  Nevada for burial and the transuranic wastes 

6 are taken to "Department of Energy site for long-term retrievab e 

7 storage . "  Now presumably this would be Hanford , Washington , 

8 although it could possibly be another facility as wel l .  

9 Now additionally produced, but not even discussed in 

10 the Environmental Impact Statement are high-level wastes in 

1 1  the form of spent fuel rods which are produced by the pool-type 

12 reactor in building 2 8 1 .  Spent fuel requires special handling 

13 and storage procedures due to the high levels o f  radiation 

14 which are emitted from these material s .  There is no mention 

15 in the Environmental Impact Statement of the quantities of 

16 spe�t fuel produced and methods used to handle and temporarily 

17 store the spent fue l ,  the final disposition of the spent fuel , 

18 nor even the fact that they are actually produced. 

19 Now also produced but not discussed , actually also 

20 made to the site but not discussed are shipments of strategic 

21 quantiti�s of special nuclear materials . And this would be 

22 Plutonium 239 and Uranium 235 and Uranium 233 . Now these 

23 shipments are o f  a classified nature and are made by special 

24 courier teams of the Department of Energy . 

25 No analysis is presented of the accident probabilitie 



1 of these shipments ,  nor estimated impacts from a postulated 

2 maximum credible accident. In addition to possible accident 
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3 scenarios, an analysis of possible terrorist activity on these 

4 shipments is also needed. 

5 I mention this specifically because although an 

6 Environmental Impact Statement has been prepared on the trans-

7 portation of commerical radioactive materials , there has been 

8 no Environmental Impact Statement on the transportation of 

9 radioactive materials utilized for defense purposes, either by 

to the Department of Defense or by the Department of Energy. 

1 1  Now there are also shipments of numerous radioactive 

12 isotopes from other Department of Energy Labs which are made 

13 into the Livermore facility . The majority of these originate 

14 from Oak Ridge operations and have included such isotopes as 

15 curium 252 and 2 4 5 ,  Neptunium 237 and 239 , Protactinium 2 3 1 ,  

1 6  Einsteinium 2 5 3 ,  Crypton 8 5 ,  Tritium, Thorium 2 3 6  and 2 3 2  and 

17 various isotopes of plutonium and uranium. 

18 Other shipments have also originated from the Hanford 

19 Reservation in Washington State , the Mound facility in Ohio 

20 and Batell Pacific Northwest Laboratories ,  also in Washington 

21 State . And these have included such isotopes as Amarisium 2 4 1 ,  

22 various isotopes of plutonium, neptunium and also depleted l 23 uranium. 

� 24 Now in summary, I would like to say that the section 

l � 25 of the draft Environmental Impact Statement which discusses the 
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1 transportation of radioactive materials needs to be completely 

2 rewritten in order to present a thorouqh and complete assessmen 

3 of the potential and existing transportation impacts of radio-

active materials . These should include a full accounting of 

5 the radioactive shipments to and from the laboratories, inclu-

6 dinq the number of shipments made , the quantities which are in-

7 eluded in individual shipments ,  the origin and destination of 

8 shipments and the route that the shipments are following. 

9 There should also be a full assessment of the pro-

10 babilities of accidents, including involving radioactive ma-

1 1  terials. As wel l ,  there should be estimates of the impacts of 

12 a postulated maximum credible accident of materials being trans 

13 ported into or from Lawrence Livermore Labs . Now this can be 

1 4  done as well by reference to existing reports , as well as by 

15 independent calculations specific to this particular site. 

16 There should also be a discussion of possible pro-

17 cedural changes which could be made at the site, including 

18 notification of impending shipments to local authorities, par-

19 ticularly government authorities as well as emergency response 

personnel :  that i s ,  -response personnel in local communities 

21 who would have to respond immediately to an accident involving 

22 these . 

There should be discussion of involvement of local 

agencies in planning for which routes should be fol lowed to 

ship these radioactive materials so as to minimize the potentia 
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l impacts , and there should be some consideration on on-site 

2 storage of the spent fuel as well as other particularly ha-

3 zardous radioactive materials until such time as a permanent 

4 disposal Site has been demonstrated SO as wtO minimize the im-

5 pact of transporting these materials to other facilities which 

6 may simply be temporary facilities which would require that the 

7 be transported again in the future . 

8 Now outside of the realm of transportation, I also 

9 had some particular concerns about a couple of other sections 

10 in the statement. There are two references under the benefits 

1 1  of the operation of the Livermore Labs . In particular, one 

12 identifies the benefit of national security from the operation 

13 of Livermore Labs in the production of new types of nuclear 

14 weapons. This is identified in Section 2 . 2 . 1 .  

15 Here I would question whether or not there is a true 

16 benefit to the United States from the production of new types 

17 of nuclear warheads, particularly in light of the fact that 

18 even with the reduction in our present nuclear stockpile , we 

19 could still maintain a credible nuclear deterrent in the event 

of an attack by a foreign count�y. 

21 Secondly, it identifies economic benefits which are 

22 made to the Livermore community by the fact that there are l 23 5 , 000 or more employees at the Livermore site, 5 0  percent of 

� 24 whom live in the Livermore area . � > 
� 25 Now I question whether or not this benefit actually 
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1 exists solely as a result of the operation of the facility for 

2 nuclear weapons production. And this leads me into my final 

3 concern which is that there was inadequate discussion of the 

4 alternatives to the operation of the site. 

5 And here I would like to point out that particularly 

6 lacking is a discussion of the conversion of the facility to 

7 applications other than nuclear weapons design , which would 

8 maintain the employees at the site and maintaining the economic 

9 

10 

11  

12 

13 

14 

15 

16 

17 

18 

19 

2l 
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benefits to the local community. 

In fact, the NEPA Act, in its discussion of how pro-

grams should approach looking into alternatives o f  possible 

projects, defines that there should be a rigorous investigation 

of possible alternatives to the implementation of any given 

project. And here , I would submit that the alternatives which 

are discussed in this particular impact statement clearly are 

not a rigorous investigation of other possible alternatives 

to the site. I think that it would be very productive to have 

a very rigorous examination of other uses of this facility, 

particularly in regards to the conversion of the facility to 

non-nuclear applications. 

Thank you. 

MR. FARMAKIDES: Thank you, Mr .  Reynolds . 

MR. BEARD: I have one question related to the main 

part of your argument . It is only for my comprehension. Ex-

cept for the storage of the rea�tor fuel oil elements, your 
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l concern is primarily off-site transportation? That is what you 

2 addressed yourself to? 

3 MR. REYNOLDS: That is correct .  Primarily, the off-

4 site transportation of radi9active materials. 

5 MR. BEARD : Thank you , sir, very much. 

6 MR. FARMAKIDES: Next is Mr. Harlan Rothblatt, then, 

7 Mr .  Stolzman, Mr. Baldwin, Mr. Rutherford; Dr. Gofman. 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

STATEMENT OF HARLAN ROTHBLATT 
U . C .  NUCLEAR WEAPONS LABORATORY CONVERSION PROJECT. 

BERKELEY STUDENTS FOR PEACE 

MR .  ROTHBLATT : My name is Harlan Rothblatt, and I 

am with Berkeley Students for Peace and the u . c .  Nuclear Weapon 

Labs Coversion Project. 

I would like to adress a few different concerns , and 

all of them stem out of a concern that things have been left 

out of the Environmental Impact Statement which belong here . 

First, before anything else, I would like to ask two 

specific questions about concerns which are not addressed in th 

EIS. First of all, there are no accidents listed in the draft 

Environmental Impact Statement , no accidents listed as having 

20 occurred before 1960 . However ,  between 1960 and 1970 , there 

21  were a total of 8 accidents involving nuclear materials and 

22 releases of radiation, which averages out to about one accident 

t 23 every 15 months. This is in the Appendix 3 c .  
� 
.., 24 It is statistically improbable that in a ten year 

period there would be eight accidents, or one accident every 15 
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l 
months, but that in the entire existence of the laboratory woul 

2 
be prior to this period that there would be no accidents in-

3 
volving nuclear or non-nuclear materials. 

4 
Therefore , I put the question to the laboratory. 

5 
Were there any accidents prior to 1960 at the Lab, and , i f  so, 

6 
where were they, when were they , what were they, and what did 

7 
they involve, and how much radioactive material did they involv ? 

8 
Second of all,  there is only one land site for low 

9 
level radioactive waste mentioned in EIS , and that is Site 300 . 

10 
I would like to know if there are any other sites wh ich, at any 

1 1  
other time , radioactive substances ,  low level wastes or materia s 

12 
contaminated by radioactive substances have been buried or stor d 

13 
within 100 miles of the Laboratory. I f  so, where , when, how 

14 
much material was stored there or buried there , and is the 

15 
site still in use? 

16  
There are at least two very major areas of concern 

17 
involving radiation dangers, health hazards, directly coming 

18 
from the Laboratory which are not covered in the� Environmental 

19 
Impact Statement, and these are weapons testing and leakage of 

20 
radioactive materials or radionuclides from dump sites near 

21 
Farallon Islands, about 30 mi�es off-shore from San Francisco. 

22 
Other people have addressed and will address the 

question of weapons testing in Nevada , so I will address my 

remarks to the release of -- their continuing release of radio-

nuclides into the marine environment around the Farallon� Island • 
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Between 1946 and 1965 there were at least -- this 

is the Livermore. I would like to show you this document which 

is from the Laboratory about radionuclides being released off 

the Farallone s .  Their assessment of how many barrels i s  

4 7 , 50 0 .  I ' ve heard higher estimates but 

MR. FARMAKIDES: Would you identify that document? 

MR. ROTHBLATT: This is document UCRL 52381,  dated 

January 6th, 1 9 7 8 ,  entitled " Radionuclides in the Marine 

Environment near the Farallon Islands , "  and it was a Lawrence 

Livermore Laboratory publication which was prepared for the 

DOE. It says, prepared for u . s  Energy Research and Development 

Administration, ERDA. 

Their estimate is 4 7 , 500-55 gallon drums of low level 

wastes were dumped in several sites off the Farallon Islands, 

and they estimate that there were 14 , 500 curies of thorium, 

uranium and mixed fission products, including. plutonium involve 

in this waste . Approximately one third of these barrels are 

now leaking. This is not mentioned in the report , but they do 

mention that barrels have imploded. They quote other sources 

that are studying leakage . 

They quote a study done by R . s .  Dyer in 1975 , who 

made an analysis of sediment sections from the sites , the dump 

sites, and found that the radioactive levels there were two to 

25 times higher than background fall out levels . It was also 

found that the currents coming from these sites move north and 
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1 come up against the shore around Pt . Reyes and south of Bodega 

2 Bay. 

3 In the ·National Environmental Policy Act, Section 

4 1021 . 2 3 ,  Pare E,  I quote : EIS ' s  covering a site under DOE 

5 jurisdiction shall assess the individual and cumulative environ 

6 mental consequences of a number of continuing and/or proposed 

7 actions at the given site. It does say in this report that 

8 plutonium is being re-mobilized: this is continuing contamina-

9 tion. It is against the law, therefore , I submit to you , that 

10 the Farallon Island radionuclide contamination not be included 

1 1  in the Livermore EIS. 

12 Finally, going along this line of things which have 

13 been omitted . This is not something which has actually been 

14 omitted, but there is a question about who is right with respec 

15 to what is in the EIS: what is an omission and what is not. 

16 Earlier , Mr. Barlow said that there are studies which have 

17 been done which show that the area around the Labs and around 

18 crucial buildings involving radioactive materials can undergo 

19 a o . e  g ground movement. And there was some discussion with 

20 Mr .  DuVa l ,  and he maintained that they have looked at other 

2[ studies which maintains 0 . 5  ground movement. The question be-

22 comes well, who is looking at which studies. 

23 I think there is a severe issue here of credibility 

24 as mention by Mr .  Riggin before me. And I would like to use, 

25 as an example of questions that I have about credibility, some 
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things which came up in this study about the Farallons , where 

2 they were they were mentioned, to show the kind of way in which 

3 the Laboratory goes about assessing what is environmental 

4 hazard, what is a health risk. 

5 There are measurements of sesium 1 3 7  levels in rock 

6 fish and also in policate worms that they did in this study . 

7 They neglected to include radiation levels for aquatic plants, 

8 and they also neglected to mention giant sponges which I believ 

9 to be growing on these drums of waste and which have received 

10 a. considerable amount of media attention ; they simply omitted 

1 1  that mention o f  the sponges. 

12 To show us that the sesium 137 levels in the rockfish 

13 were, I guess, acceptable or tolerable , they pulled out these 

14 rather obscure comparisons ; one was to rockfish in Chicago 

15 which had slightly higher levels of sesium 1 3 7  in them , and one 

16 was . to albacore who were three years old or older. Albacore 

17 migrate up the California coast. Which had a higher amount 

18 of sesium in them. As if this was supposed to mean that it was 

19 not really being a contamination of fish due to the Farallon 

20 site. I think that is a kind of fishy copparison to have 

21  had these. One wonders why they did not take the same kind of 

22 

l 23 

fish from a comparable area near the site and measure the 

contamination that way. 
� 
� � 
I-! 25 would like to reiterate that there is a severe credibility gap 

That is basically what I have to say except that I 
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l here. For my mind , I asked those two questions at the begin-

2 ning . I have serious doubts about how I can assess whether I 

3 have gotten an honest answer to those questions. I really don ' 

4 know how to go about that . 

5 It seems to me that the present way in which en-

6 vironmental risks and hazards are being assessed by the Lab 

7 is inadequate , and it seems to me that a certain amount of 

8 cover-up and seli-protection is going on, as evidenced in this 

9 decision about which study to use concerning the g ' s  for 

10 seismic activity. 

1 1  Thank you very much . 

12 MR. FARMAKIDES : Let me ask the staff those two ques-

13 tions . Your first one went to the nwnber of accidents recorded 

14 before 1970 , was it? 

15 

16 

MR. ROTHBLATT : There are no accidents mentioned as 

having occurred before 196 0 .  I want to know i f  there were any 

17 because it seems unlikel� that there weren ' t  if there were so 

18 many between --

19 MR . FARMAI<IDES: The Appendix goes to 17 tota l ,  as I 

20 remember. I read this some time ago, but 17 

21 

22 

i � 
.., 24 
� � 25 

MR . RO'l'HBLATT: I stopped at 1970 . I was just con-

sidering the ten year period. 

MR. FARMAKIDES : I see. You went up to 1970? 

MR . ROTHBLATT: Well, it is covered -- the accidents 

start in 196.0 , and they go all the way up -- and I want to know 
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1 before, right. 

2 MR. FARMAKIDES : Mr. DuVa l ,  do you know, sir? Could 

3 you respond to that question? 

4 MR. DU VAL : Mr. Chairman, the Appendix 3 C that has 

5 been referred to is a listing of accidents at Lawrence Liver-

6 more Lab which either had off-site impact or the potential for 

7 such impact. This does not purport to be a complete listing 

8 of all accidents on site, but those that have off-site impact .  

9 In that sense , it is complete with the exception of one acci-

10 dent that the media certainly brought to everyone ' s  attention , 

1 1  that came into being as a result - - beyond the printing date 

12 of this report, and will be included in the final one , the 

13  

14 

15 

16 

17 

amarisium in the --

MR. FARMAKIDES : That was the August 1978? 

MR. DU VAL :  Yes . 

MR. FARMAKIDES: That ' s  in the supplement? 

MR. DU VAL :  That will be picked up i n  the final 

18 report, of course. But , with that exception , this represents 

19 all that had the outside impact ,  and that is all this l isting 

20 intends to be. 

21 MR. ROTHBLATT : Can I ask Mr .  DuVal a question? 

22 MR. FARMAKIDES: Ask us.  What is it? 

23 MR. ROTHBLATT : Wel l ,  it is just a clarification of 

24 what he just said which is , therefore , I am to understand that 

25 even though there was an average of one accident involved with 
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1 off-site impact, or potential off-site impact every 15 months 

2 between 1960 and 1970. It got a little better after 1970 . 

3 But one every 15 months , for a period of six or eight years 

4 before that there was zero such accidents. Is that what you 

5 are saying? 

6 MR. DU VAL : You selected the 15-month period to 

7 determine the frequency of accidents which had either off-site 

8 or potential off-site impacts . Fgr these accidents listed here 

9 one would therefore divide by the interval from 1952 to the 

10 present . 

1 1  MR. FARMAKIDES : In other words, the answer to your 

12 question, as I understand Mr. DuVal,  is that that is correct ;  

13 that · there were none prior to 1960 that had an off-site impact .  

14 Is that right , Mr. DuVal? 

15 
16 

MR. DU VAL: Yes , sir . 

MR. BEARD: I have one question. Your dump sites 

17 off San Francisco apparently originated -- the waste material 

18 in this Lab? 

19 MR. ROTHBLATT: Much of it, and I have not been able 

20 to ascertain exactly how much of it came from Livermore , but 

21 I understand that a great deal of it did come from Livermore . 

22 MR. BEARD : Let me follow that further . I didn ' t  

23 get your recommendation . You want it removed , or I thought 

24 I got your recommendation that you only wanted it included in 

25 the report . Can you clarify that? Do you want the material 
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3 

removed out of there, or you just want the fact that it was 

there included in th8 report? 

MR. ROTHBLAf�: Well, I think that that is a good 

157 

' idea, that the material be removed. In that sense, you improve 

5 upon my suqgestion. What I was saying is at the very least 

6 it seems to me, by law, by reading of the law, that because, 

7 accord inq to Livermore ' s own data , and here there is leakage, 

8 and plutonium is re-mobilizing and is getting into the ·environ-

9 ment, and fish are being contaminated with sesium 137 , and, 

lO therefore , it certainly should be talked about in the environme -

11 tal impact statement because it is having a severe environmenta 

12 impact on 2t!Ople who live in the Bay Area . 

13 There was one newspaper case that I remember per-

14 sonally reading about , where a red snapper with an abnormal 

l5 amount of sesium 137 turned up at a Berkeley fish market and 

16 was carted · off by some government officials. I don ' t  know how 

17 they originally found ·out that it had that content . 

18 MR. BEARD: You want it in the report? 

19 MR. RO'l'HBLATT : I certainly do. 

20 MR. BEARD : All right. I ' m  trying to be clear. 

21 MR. FARMAKIDES : Your second question, sir. Could 

22 you restate that? 

l 23 I MR. ROTHBLATT : The second question was -- Site 300 

oCI 

! .... 

24 is the only site that was mentioned as a land site within 

25 100 miles of the lab, and I would .. l ike to know if ever there 
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l was another site and where it was. 

2 MR. FARMAKIDES : Mr .  DuVal , could you respond to 

3 that, sir? 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

MR. DU 'lAL :  With respect to the Farallons , Mr .  

Chairman, I would like to make a comment . 

My understanding is that the Farallon dump site was 

a licensed commercial respository or -- site, that operated 

up to the mid-sixties for commercial waste , low level radioac-

tive waste for this region or this area. And , as such, while 

Livermore Lab was a contributor to the low level wastes there , 

so were the other operations at other laboratories and commer-

cial generators of low level waste . That activity has not 

been in operation since the mid-sixties . I understand it has 

been surveyed by EPA now on several occas ions . They indicated 

15 on their last survey that I am aware of that there was not a 

16 hazardous level of activity associated with it.  

17 But the more particular comment, Mr. Chairman, is 

18 that it is not a part of the Livermore site operation s .  It 

19 was a commercial dump in its time. 

With regards to sites other than Site 300, if I re-

21 call your second question , within 100 miles of the laboratory , 

22 where there is buried or stored, the only area that I ' m  

23 acquainted with is the commercial site in Nevada . I can have 

24 the staff check and see whether there are others . But I am 

25 not aware of any other at this time. 
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l MR. FARMAKIDES : That is the only one which the 

2 statement articulates.  
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3 MR. DU VAL: Beady, Nevada low level site, which is 

4 

5 

identified in the DEIS. 

MR. FARMAI<IDES :  Do you have any information to the 

6 contrary, sir? 

7 MR. ROTHBLATT : That there have been other sites? 

8 I don ' t  have any hard facts to the contrary . 

9 MR. FARMAI<IDES : Would you check then , Mr . DuVal? 

lO Do you have any member of your staff here that can respond to 

1 1  that now? 

12 MR. JACKSON : I ' m  Calvin Jackson , and I ' m  Director 

13 of Environmental Safety for the San Francisco Operations Off ice 

14 Low level waste as generated by DOE operations is 

t5 routines sent to Beady , Nevada Nuclear Engineering Company, 

16 and except for depleted uranium, which is a by-product of one 

17 of our operations at Site 300 , that is the case, that is in 

18 every case. We have no other situations where any material is 

19 deposited or stored on site in a long term operation. 

20 MR. ROTHBLATT : My question , just to clarify it 

21  though , because I don ' t  think you quite answered it, was not 

22 whether this is a practice which is engaged in now, but whether 

23 there ever was at any time , even if it is no longer in use, 

24 another site? 

25 MR .  FARMAKIOES : Do you know , Mr .  Jackson? Do you 



1 know if there ever was another site? 

2 

3 

4 

MR. JACKSON: Not to my knowledge . 

MR. FARMAKIDES : Mr .  Du Val says the same . 

MR .  DUVAL : With the exception of the commercial 

5 site at the Farallons that was discussed. 
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6 MR. FARMAKIDES; All right , sir. Do you have another 

7 question? Thank you, sir . 

8 I have had presented to me now a document, the Cancer 

9 .Hazard from Inhaled Plutoniwn, John w. Gofman, May 14 , 1975 , 

10 and, also, the curriculwn vitae , March 197 7 ,  John w .  Gofman , 

1 1  M . D . , Ph . D . , and conunents on the environmental impact statement 

12 for the Lawrence Livermore Laboratory . We will accept these 

13 into the record as an exhibit submitted by Dr . Gofman . 

14 

15 

16 

17 

18 

I ' m  sorry. It has taken us a little longer than we 

initially thought ,  but that is something that we can ' t  control . 

STATEMENT OF ANDREW BALDWIN 
LEGAL DIRECTOR , FRIENDS OF THE EARTH 

MR. BALDWIN :  My name is Andrew Baldwin, and I ' m  

t9 the Legal Director of Friends of the Earth. And the next five 

20 or six names that appear on the agenda are people that Friends 

21 of the Earth has requested to speak today. 

22 MR. FARMAKIDES: Are you speaking in lieu of all of 1 23 these people? 

� 24 MR. BALDWIN: No, not at all. I ' ve asked them all to 15 
l' 
1- 25 come , and I will call them in order. 
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MR. FARMAKIDES :  All right , sir . 

2 MR. BALDWIN: As I ' ve said, my name is Andrew Baldwin 

3 I ' m  an attorney, and I ' m  legal director o f  Friends of the Earth 

4 FOE has tried, or has been trying for some time , for a period 

5 of years , to get the plutonium operations removed from the 

6 Livermore site. 

7 It is easy to understand the diligence with which the 

8 Lawrence employees build weapons to kill millions of Russians , 

9 but it is much harder to understand the indifference with which 

10 the Laboratory may cause the death of thousands or millions 

11  of Americans if there is ever an earthquake out here. 

12 Now I have a document called the final safety analysi 

13 report for Building 3 3 2 ,  the plutonium metallurgy building . 

1 4  And on page 35 this document says that typically in process 

15 Building 332 contains about 40 kilograJJlS of plutonium. Much 

16 of this material is in metallic form and it will ignite spon-

17 taneously if it is ever comes into contact with air. And we 

18 heard today about an elaborate system of concentric negative 

19 pressure which always sucks leaks inward and banks and banks 

20 of redundant heaper filters to prevent the release of any of 

2l this material into the outside environment. 

22 Wel l ,  all of this fancy engineering is not going to 

l 23 I 
� 

be worth anything if the earthquake comes . At leas t ,  we don t 
Q) u. "° 24 think that they can assure that it will be . 
0 
>. "' � 25 The design basis earthquake for Building 33, , as far 
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l as we can tell, is a . 5  g with no off-set. In other words, 

2 they do not believe , or they did not design for the possibility 

3 that the ground underneath the building could slide. And , yet , 

4 there are a number of reports prepared for the laboratory which 

5 indicate that a . s  g with no off-set is not a conservative de-

6 sign basis earthquake . 

7 The so-called Burner Report from 197 2 ,  design basis 

8 earthquakes for the LLL site, UCRL 51193,  postulates a . 8  g .  

9 The seismic appendix, surprisingly enough , o f  the draft environ 

IO mental impact statement done by Mr. Larry White , postulates a 

1 1  . 8  g .  

12 At the Vallecitos site across the hil l ,  the Nuclear 

13 Regulatory Commission facing a geologic situation remarkably 

14 similar to the one here postulated a 1 . 0  g ,  in other words , 

l5 twice as high as the design basis earthquake for Building 3 3 2 .  

16 And , finally, we have a letter today from Dr . James Brune, a 

17 seismologist from the Univerisity of California , San Diego. 

l8 Dr. Brune says that you can get 2 . 0  g at Livermore , four times 

l9 as high as the design basis earthquake . 

Perhaps even more significant is that the possibility 

2l exists that there will be surface off-set at the site . The 

22 Lawrence Livermore Lab first said -- in other words , the first 

23 map that they published that we found shows two earthquake 

24 faults ; one called the Corral Hollow Fault and one called the 

25 Tessler Fault crossing the site. This was in UCRL 51193 that I 
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cited before. 

2 Wel l ,  structural engineers will tell you , and will 

3 probably tell you today that you cannot design a building for 

4 substantial surface off-set. You cannot assure that that will 

5 not damage the building , especially in the case where the 

6 building not only has to remain upright but has to remain air-

7 tight. So it is a little uncomfortable to propose that sur-

8 face faulting may occur around here with all this plutonium, 

9 so they redrew the map. 

10 And in the Draft Environmental Impact Statement --

1 1  this is my personal favorite of all the Livermore documents. 

12 There are four earthquake faults which come virtually up to 

13 the fence of the Lawrence Livermore Lab and stop . This is on 

14 page 2 . a . 17 of the green book . So they have eliminated sur-

15 face faulting as a design basis from the design basis earthquak 

16 based on the analysis that the earthquake faults come up to 

17 the fence and stop. 

18 At Vallecitos,  we should note that, again , in a geo-

19 logic structure remarkably similar to the Lawrence site, the 

20 Nuclear Regulatory Commission posited a possible off-set under-

21  neath the GE test reactor of 8 feet. What we have to assume , 

22 therefore , and the people who are going to follow me wil l ,  per-

23 haps, reinforce that impression, that severe damage to Building 

3 3 2  is an event of some probability in event of an earthquake. 

25 And we should take a brief look at what that mean s .  Because if 
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1 a warehouse falls down , you have to rebuild it. And if a schoo 

2 building falls down , you lose some children . But if Building 

3 332 falls down , that would be a holocaust. 

4 There are 40 kilograms of plutonium in the building 

5 and much of it is in metallic. Metallic plutonium will often 

6 burst into flames ppontaneously on contact with air, and this 

7 would produce a plume of plutonium oxide smoke . 

8 Well , Dr. Gofman, who was here just a moment ago 

9 but had to leave , has done some calculations on the toxicity 

10 of plutonium. And plutonium is named for the devil and it is 

1 1  well named. It is capable of causing cancer well in the range 

12 of one microgram, one millionth of a gram, 7 billion cases 

13 per pound , if 40 kilograms represents 100 pounds. Now this 

14 is assuming perfect inhalation. 

15 They gave some plutonium to some dogs one time , and 

16 these does were in the microgram range . At the lowest dose the 

17 were able to give the dogs , all the dogs got lung cancer . 

18 Considering the toxicity of this substance, that it is going to 

19 be here for 250 , 000 years , I think we should probably imagine 

20 that that plume of plutonium oxide smoke would be the breath of 

2t the devil. 

22 Friends of the Earth has asked a number of experts to 

* i 23 appear today. We have given them no compensation . We have 
Cl> u.. .,, 24 0 
>-

no connection with any of them. And we believe they will dem-

� 25 onstrate a substantial uncertainty as to the ability of 
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Building 332 to take it. 

2 The toxicity of plutonium ,  the data that I gave you 

3 about , pretty well accepted data about how bad this stuff real! 

4 is, gives us some indication of the magnitude of the disaster 

5 that a plutonium fire in a damaged Buildi9g 3 3 2  would mean. 

6 And, therefore, we again ask, as we have asked again and again 

7 over the years, to get that plutonium and the other actynides 

8 off this site. This is a seismically active area , and the 

9 Department of Energy is really messing around with the devil . 

IO And they are doing it,  and by doing it, they are putting other 

1 1  people, the 5 mill ion people that live around here at risk 

12 and their generations for thousands of years to come . 

13 With that, I would like Mr .  Stolzman to come up and 

14 make a few comments about the site geologies .  Mr. Stolzman 

15 

16 

17 

18 

is from the Lawrence Berekely Laboratory , and he has made a 

preliminary review of the site. 

STATEMENT OF ROBERT STOLZMAN 

MR. STOLZMAN : I think one of the important things 

19 that you people should realize is the uncertainty in estimating 

20 these numbers . People think that scientists have the answers 

21 and you say a number 1 g, 2 q ' s ,  wel l ,  that is absolute . Well , 

22 it is not . 

First of all ,  you should realize the techtonic en-

vironment we are dealing with . You have the whole North Ameri 

can plate riding over the Pacific plate with a spreading cente 
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going underneath California. It is the most seismically active 

area in the U . S . ,  possibly, the world. The scale of forces 

at work here are just continents . It makes the power of H-

bombs look insignificant. 

These faults in the Livermore Valley are most likely 

intimately connected to this activity. You have compressional 

forces coming in from the southwest and the northeast pushing . 

Okay. Now you want to know whether these faults are 

9 active . There are many ways you can tell. For instance , 

to historical seismicity, surface faulting and so on across the 

1 1  strain. But really not enough is known for successful determin -

12 tion of this activity. And , in most cases , the recent movement 

13 can ' t  be dated , so you are guessing once again. 

1 4  In looking at earthquakes ,  when you are locating the 

15 epicenter, usually the error in locating this is greater than 

16 the distance between faults. So you may think one fault is 

17 giving you an earthquake, whereas in actuality the fault next 

18 to it is giving i t .  So , once again , there you have more error . 

19 Another thing, the geological history of this valley 

20 is an in-filling of sediments. So you are not really building 

21 on bedrock . Most of ·these faults are forces at work coming 

22 from bedrock. And you can get manifestations from different 

23 areas o f  this alluvial fill . You can shift. 

'° 24 
0 For instance, the fault that Hurd found in Vallecitos 

l-
1- 25 people think that, well , he is right , and the people who saw it 
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1 earlier were wrong. That may be the case. It may be the most 

2 recent trace has moved . There would have been more than one 

3 trace , more than one manifestation of this fault .  So, once 

4 again, more uncertainty. 

5 Also, according to geodetic evidence , some studies 

6 done in the late 60 ' s ,  the depression and shearir:ig in this 

7 valley is continuing today, and there is differential stress 

8 across the faults, so the area is certainly seismically active . 

9 Another question to be raised is how long have we 

10 been looking at these faults , how long have we been monitoring 

1 1  them? As a fact, most of the seismic equipment has not been 

12 deve loped except since the early 30 ' s ,  and most of the equipmen 

13 for monitoring small, micro earthquakes ,  4 ,  three and a half 

14 on the Richter Scale or below, has not been around since the 

15 early 4 0 '  s only. 

16 Okay . You are looking on a geological time scale. 

17 The earth is four and a half billion years.  You are talking 

18 about looking at 50 , 000 to 350 , 000 years to determine if earth-

19 quakes are, in fact, active . 

20 Assuming people paying attention to earthquakes have 

21 been around , say, 200 years , this is no indication of what you 

22 can expect as far as a maximum earthquake. Getting down to 

23 putting numbers on this . Looking at past earthquakes , you can 

24 relate magnitude with rupture length and displacement . But as 

25 far as predicting earthquakes in the future , you don ' t  know 
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l what this displacement i s .  So the only way you can relate 

2 
this is relating fault length . When a fault ruptures ,  you 

3 don ' t  always get the full fault length rupturing. Yqu may get 

4 anywhere from a small percentage to up to a third or more . 

5 Fine. What number do you use then? Also, are these faults 

6 connected? 

7 You look how these faults trend toward the Calaveras 

8 Fault. You look on some of th�se maps. They have dash lines. 

9 People really don ' t  know. On these maps they look so nice 

10 an clear. You go out in the field and they can be anywhere. 

1 1  It is very difficult to tell. So when you are using this 

12 
parameter of fault length, you are using a guesstimate . You ar 

13  saying I think this . Then you are plugging it into an equation 

1 4  and getting a hard number out which gives you an uncertainty . 

15 Another uncertainty is when you look at the fractiona 

16  
stress drop which is the total amount of stress building up in 

1 7 a fault as compared to the amount of energy that is released 

18 when this fault has a quake. For below magnitude 7 ,  this 

19 fractional stress drop is very small .  It is fairly well below 

20 20 percent . It is also very similar for earthquakes in the 

21 
range of magnitue 4 to magnitude 6 .  The point I am trying to 

22 
make is that with a certain amount of stress you can get a 

23 
magnitude 4 earthquake , you can get a magnitude 6 earthquake .  

ell 24 
There is very little way of telling. There is a lot of micro-0 

� .... 25 seismic activity in the area, but these quakes don ' t  act as 
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safety valves because the stress drop is so smal l .  

2 Looking at the maximum possible earthquake ,  if you 

3 look at the quake of July 4th, 1861 , it had an intensity of 

4 9 ,  which is a measurement of how things were felt when the 

5 glasses rattled and so on. This intensity 

6 

7 

MR. BEARD : Richter or Mccalley? 

MR. STOLZMAN: Mccalley intensity of 9 indicates that 

s the materials in this valley can support a Richter intensity 

9 of 6 to 7 .  Six to seven i s  already a devastating quake , con-

10 sidering how close some of these faults are. It could be quite 

1 1  serious. 

12 And, once again, just to say that this area - - if 

13 you look at some of the papers written on the area , there have 

14 been quite a few micro earthquakes. It shows that the valley 

15 is readj usting to techtonic stress and is certainly active . 

16 The final point that I want to make of all that I am 

17 saying is it is very difficult to say that you will not not hav 

18 a quake higher than 4 or higher than 5 .  You can say wel l ,  you 

19 will get this and so- on , but it is always possible to have 

20 more than you expect. 

21 MR. FARMAKIDES : Thank you , sir. Dr. Grose has a 

22 couple of questions. 

l � 23 DR. GROSE: Mr .  Stolzman , you indicated quite a few 

� 
� 24 uncertainties here regarding earthquake prediction . And I 
0 � � Z5 wish you would indicate what ,  in your mind , the most important 
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1 view of these uncertainties are in the long list you gave us? 

2 MR. STOLZMAN : When you are trying to put a number 

3 on a maximal ,  expectable earthquake , the only thing you are 

4 relating it to -- at least with numerical methods that they 

5 have today -- is fault length that you expect to rupture as 

6 related to magnitude . If you can imagine this on an x-y plot , 

7 you would have say fault length on the x axis,  largest expected 

8 magnitude on the y axis ,  and you draw a line through these 

9 points -- there is a huge scatter . It is not like a nice, 

10 neat thin line. It is like it is all over the graph . And you 

1 1  say where can· I put this l ine so it fits best. That is my 

12 main objection to putting a number on this. 

13 Also, they say that there are certain maximum earth-

14 quakes that are possible. I say that based on this quake of 

15 July 4th, 1861,  you can ' t  support a 6 to 7 earthquake which 

16 would give larger than a . 5  g acceleration. I think that ' s  my 

17 main point I am saying . 

18 DR. GROSE : Would you care to clarify what should 

19 be done about this situation? 

20 MR. STOLZMAN : Certainly . Personally, I 'm against 

21 weapons production , but I am not a politician so I don ' t  want . 

22 to make recommendations there . I think the least that should 

23 be done is that it should be moved away from this country . 

24 This is the most seismic area in this continent , and , at least, 

25 get it out of here, someplace less seismic . 
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DR. GROSE : There are reported to be studies under-

2 way and studies planned for the future to perfect our estimatio 

3 for earthquakes here and elsewhere in the world. This may be 

4 an appropriate time for some of the officials of DOE to make 

� 1 some conunents on this point. It has been brought up several 

6 times here today . This may be the time for a few words on 

7 what you are doing and what you are planning to do to improve 

8 what we know about earthquakes here in this part of the state 

9 

10 

1 1  

1 2 

and very close by. 

MR. FARMAKIDES : Mr .  Du Val , could you take that , 

or give it to whoever else in your group might know the answers 

MR. DU VAL :  I ' ll start it , and we will try to cover 

1 3 that with the others that are here too. 

14 I would like to point out to the panel the point 

l5 about the conservative view of the degree of rupture length 

16 of the fault line as Mr. Stolzrnan reflected is,  in fact, fairly 

17 well laid out in the staff study and the staff response, in 

18 terms of that being the difference in large degree between the 

19 . 8  g versus the . s .  The level of conservatism, the way in 

20 which -- the estimate of the total length of the fault that 

2 1  could rupture is precisely the same point in terms of the 

22 approach that was taken , that Mr .  Stolzman talked about . 

0 23 In terms of the additional work that we have identifi d ,  I 
ti(! 24 it is summarized in the staff study. a ! 25 Let me ask Mr .  Olsen to -- either himself,  or if he 



l wants to call one of the seismic specialists here to give a 

2 little more detail than is contained on page 16 of the staff 

3 response , which does summarize the additional work that has 

4 been identified in the seismic area. Do you want to do it , 

5 or do you want to ask 

6 

7 program. 

8 

MR. OLSEN: We ' ll ask Jim Scheimer to present our 

MR. SCHEIMER: We ' ve already started. My name 

9 is Jim Scheimer. I ' m  a seismologist at Lawrence Livermore 
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10 Laboratory. I f  you want credentials bachelors and masters 

1 1  degrees from Stanford Univers ity, Ph. D  work at the Massachusett 

1 2  Institute of Technology in theoretical seismology. 

13 I ' ll just run through what it is that we are doing 

Iii  and planning to do. If you have further questions , address the 

15 to me . 

16 We are proposing and have started a geological 

17 investigations which include but are not limited to -- let me 

18 make that clear -- a reevaluation of all available, pertinent 

19 data ; that means searching out files in the various county 

20 files and state files, air photo analysi s ,  trenching and drill' 9 

21 operations at the site, and surface mapping of geologic struc-

22 tures .  I n  addition to this , we are proposing hydrologic analy-

sis , including various well tests and geo-physical exploration. 

24 Geophysical exploration will include electrical , magnetic, 

25 seismic , geodetic and gravity studies. And , lastly, to lower 
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1 these error bars on what is active , where the activity i s ,  

2 we are installing a more dense seismic net in the Livermore 

3 valley to tie in with the United States Geological Survey , 

4 a regional California net so that we may locate activity much 

5 more closely than has been possible to do up until now. 

6 MR. FARMAKIDES: Thank you, sir . 

7 This is one of the i ssues that the Board itself has 

8 identified as being -- what we consider to be a critical issue, 

9 and you' ve articulated some information. And I hope that 

IO during the course of the rest of the day we ' ll get other pieces 

1 1  of information. It is definitely an issue, and it is a serious 

12 issue. 

13 MR. BEARD: I guess I have kind of a sil ly,_question. 

14 Would you be satisfied with a 2 g design rather than total 

15 movement, or 5 g .  

16 MR. STOLZ : It is my attitude that it is very diffi-

17 cult to put a maximum limit on this. It seems to me that no 

ts matter what it is not worth ·the risk. If you have other fa-

t9 calities where you can move this, where it is not seismically 

20 active, where you can just cut this risk to zero. 

21 MR .  BEARD : So there is no g you would be personally 

22 happy with? 

MR. STOLZMAN: Exactly. 

The whole theory of plate techtonics which has just 

� 25 revolutionized most thought in geology has only been around , 
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2 coming along now? I don ' t  think that we should be so arrogant 

3 as to assume that we know how the earth behaves.  

4 MR. FARMAKIDES : I have a question. One of the de-

5 bates appears to be whether or not there can be a surf ace 

6 rupture . What is your analysis of that possibility? 

7 MR. STOLZMAN : Whether there can be? 

8 MR .  FARMAKIDES : At that point along the Tesla Fault .  

9 MR. STOLZMAN : I wouldn ' t  venture to guess . I sup-

10 pose it is possible, but 

1 1  MR. FARMAKIDES : Mr. Baldwin earlier said that that 

12 is a distinct probability. I think Mr. Baldwi n ,  and I am just 

13 wondering what you thinlt. 

14 

15 

16 

17 

18 

19 

20 

MR. STOLZMAN : The danger of a surface rupture , even 

with a small quake , even if it is less than a half g accelera-

tion , i f  you move a half a foot , which is a relatively small 

displacement, you cause tremendous damage . 

MR .  FARMAKIDES: At the surface level? 

MR. STOLZMAN: Yes . 

MR. FARMAKIDES : Then you think there is a possibilit 

21 or a probability? 

22 MR. STOLZMAN: I wouldn ' t  venture to guess .  One other 

� e' 23 point I would like to make is it is very uncertain in correla-
� Q) u. 
.cs 24 
i5 
� 
I- 25 

ting Richter magnitudes with accelerations and g values. What 

I have read in the literature , no one will really say that we 
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do have a correlation . 

MR. FARMAKIDES : Thank you very much , sir , you ' ve 

been very helpful . 

Let ' s  take a 10 minute recess .  

MR. BALDWIN: I ' d  like to ask one question before 

the recess. For Mr. DuVal and Mr. Scheimer, in light of the 
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7 announced intention to do a massive new discovery of the seismi 

8 hazard here , do they intend to continue operations with plu-

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

2r 

22 

23 

24 

25 

tonium in Building 332 while they are finding out just how bad 

the situation is? 

MR. DU VAL : We have no reason to not continue opera-

tions based on the information we have now . But we also feel 

that we have the responsibility to gather more information . 

MR. FARMAKIDES : Thank you , sir . Let ' s  take a 

10 minute recess .  

{A brief recess . )  
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1 MR. FARMA.KIDES : May we proceed, please . We ' ve tried 

2 very hard today to adjust to schedules of some people who have 

3 to leave early. We have three people who have been here now 

4 since early this morning , and apparently they want to talk be-

5 fore too much longer. And we ' ve asked Mr . Baldwin i f  in fact 

6 he would permit these people to talk , and they say they would 

7 do so within five minutes . Could you identify yourselves for 

8 the record and proceed? Can you come up here and sit down? 

9 Mr. Baldwin,  would you excuse them for just a minute . 

10 

1 1  

12 

STATEMENT OF DIANE HUGHES 
CITIZENS FOR TOTAL ENERGY 

MS .  HUGHES : Thanks very much . That was very gracious 

13 of both you and Mr. Baldwin.  We appreciate it very much , be-

14 cause we do have to leave . 

15 

16 

MR. FARMAKIDES : Could you identify yourself? 

MS . HUGHES : Yes . My name is Diane Hughe s .  I am a 

17 member of Citizens for Total Energy , a grassroots pro-energy 

18 advocacy educational organization based in San Jose . And I 

19 live way out in the far south end, and so it takes me a while 

20 to get home . I am a member of the public not yet represented 

21 at this meeting. Certainly this public hearing service hearing 

22 shows democracy in action. But those who have spoken for the 
I 
� 23 public this morning do not speak for me or my organization or 
TJ ,p .... 
� 24 my friends or neighbors.  0 >. Ill � 25 Yes ,  we are all definitely, definitely concerned . But 
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l we are not panic-stricke n .  The intensity o f  the attack on the 

2 Draft Environmental Impact Surve y ,  Livermore Lab and this 

3 Board leads me to believe that the speakers heard from so far 

4 do not present a balanced view or an unbiases opinion , nor are 

5 they staying on the subject . 

6 For example , I was disappointed to find that Daniel 

7 Ellsberg with his entourage and press corps taking up one 

8 half-hour of our time at taxpayer s '  expense to deliver a disser 

9 tation on nuclear weapons . It i s  indeed unfortunate that we 

to ordinary citizens are not given such extensive news coverage 

11 and attention . As you see, the press corps has gone . Guess wh 

12 we ' re going to see on TV news tonight? 

13 I ,  too , am very concerned about our health , safety, 

14 my l i fe and my environment . Make no mistake about that . But 

15 who here i s  really credible? 'l'he questioners we have heard all 

16 day? Why should I believe them? What i s  their expertise, the 

17 basis for their disbelief, the cause o f  their fears? Aren ' t  

18 they too self-styled elitists trying to tell us what is safe 

19 and acceptable? 

20 In my opinion , these witnesses who have testified 

2f are overly critical of the Draft report , the Livermore Lab, 

22 and this Board . And a reasonable balance should be struck . 

Ci 23 � And that ' s  all I have to say. Thank you so much for your time . 
LL 
.., 24 

.... ! 25 

MR. FARMAKIDES : Thank you, ma ' am .  Could you identify 

yourself? 
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STATEMENT BY HELEN HUBBARD 

MS .  HUBBARD : My name is Helen Hubbard . My address 

1 7 8  

3 is 3401 Little Valley Road , Senola, California. I have lived 

4 in this valley for almost 2 0  years , and I am honored to be 

5 speaking before you. Our home is located one-quarter mile from 

6 the Vallecitos Nuclear Center. 

7 I seem to be the only person speaking so far who does 

8 live in this valley. I wonder i f  this is some sort of measure 

9 f the concern of the people in this valley. I do not intend 

1 0  to enter into a debate over rems versus millirems, plutoniu, 

1 1  tritium, earthquake faults , high level radioactive waste dis-

12 posal , or hydrogen bubbles .  But what I have to say needs to 

13 be said, and if you ' ll bear with my rattling paper and shaking 

14  hands and voice , I ' ll try to say i t .  

15 I woke up this morning at 3 : 30 ,  something I never do 

16 because I ' m a very sound sleeper and I cherish every moment I 

17 can spend under my nice , warm electric blanket . As I lay there, 

18 I tried to analyze what woke me . And I suddenly realized I was 

19 frustrated , downright angry , in fact outraged . I also realized 

20 that I and the majority of the citizens of this county, this 

2T state and the country have been outflanked, outgunned, out-

22 maneuvered, and in this room, certainly outnumbered. I simply l 23 did not realize that we were in a war just as real as any where 

� 24 the destruction a:>mes from bullets . 
5 � 25 We will not in my view be necessarily put to death by 



4 

c 
i 

179 

l radiation down the line , but much sooner by economic chao s ,  

2 

3 

4 

5 

6 

7 

8 

9 

10 

conomic chaos brought about by fear of the unknown . 

I t  is not difficult to be frightened. I t  is difficult 

o be reasonable and logical when you are being barraged on 

11 sides with the horror of something you can ' t  see, you can ' t  

mell , you can ' t  touch and you can ' t  taste . 

Then there ' s  the bothersome problem that i f  our income 

appens to be derived from one of the aforementioned facilitie s ,  

e are summarily dismissed as second class citizens with l ittle 

r no forum in which to speak , media-wise . And when we do speak 

1 1  suspect because o f  affiliation with the nuclear industry 

12 n any form. And I don ' t  think that ' s  fair. 

13 

l4 

15 

16 

17 

18 

19 

20 

2 1  

22 

Another thing that disturbs me i s  that the majority of 

us who want to keep our di shwashers , washers, dryers , toasters , 

et cetera, are somehow immoral or unethical, that we don ' t  care 

about our children ' s  health, and all we are interested in are 

our creature comforts, and what we do to the environment seems 

to be somehow inconsequential . Nothing could be farther from 

the truth . The fact i s ,  we care . We care very much. 

But how do you tell a hungry child whose father is out 

o f  work that he i s  responsible for the unborn generations? And 

how do you convince other people in the world , especially in 
0. 23 -8 underdeveloped countries , that they will be denied the tech-Q) u.. 
ed 

! .... 

24 nology that this country has excelled in because of these same 

25 
unborn generations? It just doesn ' t  make any sense at a l l .  
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What is being attempted here , the shutdown of LLL in 

2 particular, Sandi a , Vallecitos , Rancho Seco, San Anofre and 

3 Diablo Canyon has an e ffect on every facet of our live s ,  from 

4 nuclear medicine to national defense indeed, the electricity 

5 that flows into our home s .  The tragedy o f  'l'hree Mile Island 

6 is that the hysteria being generated by that accident will help 

7 preclude any intelligent weighing of the risks of the nuclear 

8 option and all the good things tl1at the splitting of the atom 

9 has done for us . 

10 I t  seems to me that we have created an environmental 

1 1 onster ,  and now is the time for reasonable , logical people to 

12 put him back in perspective . Thanks a lot. 

13 MR. FARMAKIDES : Thank you, ma ' am ,  very much. We have 

14 no questions . Thank you very much . Mr. Baldwin? 

15 

16 to k spea • 

17 

t8 

19 

MR. BALDWIN:  Yes . Next I I d  like to ask Mr... Jim Caid 

He ' s  an engineer from San Francisco. 

STATEMENT OF JIM CAID 

MR. CAID :  The name is C-a-i-d, 1932 Foothill Boule-

vard, Oakland . I ' m  a civil and structural engineer in 20 
21 California. And I ' d  like to make you aware of some more of the 

uncertainties that structural engineers are faced with. We ' ve 
22 

! heard them from the standpoint of the seismologi s t ,  and we ' ll e. 23 
� 
� continue along that line, from the viewpoint of the structural .0 24 0 � engineer on earthquake-resistent design. 
I- 25 
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l I will begin by reading a short list o f  about 12 

2 oints , and produced by one of the major firms in the San 

3 Francisco Bay Area and circulated to other structural engineers 

4 with the idea in mind that within the profession we all under-

5 stand what some of the uncertainties with some of the assump-

6 tions that we make are when we do seismic resistant design. 

7 There are numerous alternate methods of analysis and proced-

8 ures which can be followe d .  All of them involve many assumptio s 

9 and approximations and generally suffer from the lack o f  empiri 

IO 
cal data to confirm the procedures . 

1 1  Some o f  these uncertainties can be listed as fol lows : 

12 
The amplitude and frequency content o f  earthquake 

13 input motion . 

14 The e ffects of local geologic and soils condition upon 

15 the filtering o f  earthquake motions . 

16 The modeling of the interaction and the structure and 

17 
the soil surrounding structural foundations . 

18 
Methods of representing energy absorption in the found -

19 
tion material and in the structure itse l f .  

Modeling of the mass and stiffness properties o f  the 

2r 
structure . 

22 Representation o f  nonlinear e ffects and the inclusion 

� o f  sti f fness degradation . 

The energy absorption under nonlinear conditions .  

The appropriate load combinations and load factors to 
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2 The allowable stress and/or deformation criteria to 

3 inimize damage to the structure and to the enclosure , finish 

4 nd service systems . 
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5 The ability to idealize a structure as i t  i s  designed 

6 nd design it as it is idealized; and the ability to idealize 

7 he structure as it is constructed, and vice-versa. 

8 These procedures ,  assumptions and approximations are 

9 ontinually subject to discussion by structural engineers . I t  

10 · s not uncommon for a seismologist to reverse his opinions re-

ll arding the seismicity of a particular building site , or for 

12 structural engineer to abandon certain designing criteria 

13 hich were once though to be appropriate . This is understanda-

14 le , considering that in the context that in the whole of 

15 ngineering science , the fields of seismology and earthquake 

16 esistent design are rather youn g ,  and that the current state of 

17 i s  usually somewhat behind the demands o f  society at 

18 arge . 

19 Seismic design has been seriously developing in pro-

20 essional practice for little more than 20 year s .  The nuclear 

21 ield i s  in a somewhat similar si tuation . At this state I feel 

22 hat it would be an irrational decision to construct nuclear 

t 23 acilities in areas of high seismic risk , and that to do so i s  
� 
-0 24 
0 > m � 25 

o accept the possibility and the consequences o f  failure . 

The last portion of the statement was my own opinion . 
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1 The list of uncertainties of seismic analysis i s  commonly known . 

2 

3 

4 

MR. FARMAKIDES : Do you have anything e l se ,  sir? 

MR. CAID :  No . That ' s  the end of my statement . 

MR. FARMAKIDES : Thank you very much, sir.  I s  

5 Mr . Rutherford next, Mr .  Baldwin? 

6 

7 

8 

9 

10 

I I  

12 
13 

14 

MR . BALDWIN :  Yes .  

MR. FARMAKIDES : Mr . Rutherford? 

STATEMENT OF JOHN RUTHERFORD 

MR. RUTHERFORD : My name is John Rutherford. I am 

a resident of San Francisco at 1141 Chestnut Street, and I am 

a property owner in the Livermore Valley . I am president of 

a consulting engineering firm located in San Francisco. I have 

been a licensed civil and structural engineer in the state o f  

l5 California since 195 8 .  Our firm, which now numbers 30 employee , 

16 

17 

18 

19 

20 

21 

22 
c 
i f 23 £ 

"° 24 
0 

! .- 25 

including eight licensed civil and structural engineers, 

specializes in the design and rehabilitation of structures sub-

ject to earthquake forces . And the work we do includes soils 

investigation , foundation design, preparation of geologic 

hazard reports , and the production of construction documents . 

Over the past 2 8  years we have designed and overseen 

the construction of projects totaling hundreds of millions of 

dollars in construction costs, and members o f  our firm have 

served as members and chairmen o f  various professional enginee -

ing society committees charged with formulating guidelines 
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1 for earthquake resistent design . I have personally participated 2 in projects involving design o f  blast resistent structure s ,  3 fallout shelters and provisions in the formulation of founda-

4 tion and earthquake resistent design code provisions for Bay 

5 Side construction at both Foster City and Redwood Shore s .  

6 My latest assignment has been to head a team of field 

7 geologi sts,  sedirnentologists , rock mechanics specialists and 

8 hydrologists working with the Egyptian Organization of Anti-

9 quities to prepare a detailed geologic map of the Valley of 

lO the Kings near Luxor to evaluate the present condition of the 

1 1  2 5  o r  so Pharonic tombs built there some 3500 years ago and 

12 i ssue a geologic hazard report and recommendations for censer-

13 vation and protection of these tombs . 

14 I n  the course of preparing this testimony I have 

15 visited the Lawrence Livermore Laboratory , examined the struc-

16 tural plans of Building 332 , which I understand contains some 

17 plutonium, reviewed the Draft Environmental Impact Statement 

18 dated September ,  1978 , read the January 1 8 ,  1 9 7 9  Preliminary 

19 Safety Analysis Report ,  and analyzed several supplementary 

documents. 

21 Based on this material , my experience in seismic risk 

22 evaluation, and my knowledge of ·the state of the art in both 
� 0 23 � � 

geological fault investigation and earthquake resistant design 

ell 24 
0 I ' d  like to make the following comments : 
I-� 25 First , findings of the various geologists who have 
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xamined the site do not appear conclusive . The possibility 
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2 f surface rupture somewhere o n  the Lawrence Livermore Labora-

3 tory site cannot be ruled out on the basis of the present evi-

4 ence . 

5 The system of faults in the Livermore Valley has 

6 enerated at least one major earthquake in 1861 of record ca pa-

7 le of causing great damage to buildings and structure s .  

8 Third , no building or structure can be designed to 

9 afely resist fault rupture . 

10 Fourth , in many cases involving ground shaking result-

l l  ng from major earthquakes , the greatest property damage and 

12 oss of life has occurred from the indirect e f fects of earth-

13 uake s :  soil liquefaction , fire, flooding , rupture of water 

14 

15 

16 

17 

18 

nd gas mains , failure of secondary structures such as pipe , 

lectrical and mechanical system supports. 

I have not been able to examine thevaults , work station 

nd other instalations used to handle the plutonium in Building 

for example .  But the effect of fire , flooding and utility 

19 ine rupture on these structures is probably more significant 

20 han the response o f  the building itse l f .  

2 1  Given the uncertainties surrounding the fault loca-

22 ions , the seismic design criteria and the performance of 

23 uxiliary structures and services in the event of a natural 

24 isaster, material posing a substantial health risk to plant 

25 
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workers and the surrounding community should, in my opinion , 

2 be moved to a geographical location not subject to the earth-

3 quake risks threatening the Livermore facility . 

4 That i s  the end o f  my statement , but I would like to 

5 add just one more comment. The statement has been made by the 

6 staff of the Livermore Lab that there will be more geological 

1 work . I ' ve been involved in hundreds of these investigations , 

8 not as a geologist, but as a person charged with evaluating 

9 the material the geologists delivered to u s .  And all too often, 

10 I feel quite insecure about the information -- not because the 

1 1  geologists aren ' t  competent , but often i t  is not possible to 

12  find out , even by trenching or by very sophisticated electro-

13 magnetic and geophysical technique s .  I t ' s  not possible always 

14 to find a faul t .  

15 I f  you find out , then you know. But often the results 

16 are inconclusive . And I ' m afraid that in areas as seismically 

17 active as the Livermore Valley i s ,  that such studies when 

18 subject to close interpretation may very well be i nconclusive . 

19 

W tion? 

21 

MR. FARMAKIDES : Thank you, sir.  Do you have a ques-

DR. BEARD : I ' d like more information -- not about 

22 the geology , but about structures . Given a vertical accelera-
* o 23 tion of 5 g and a concommitant horizontal acceleration of 5 g ,  ! � 
5 

24 do I understand you to say it i s  not possible to design a 

� 25 building to withstand that? 
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l MR. RUTHERFORD: Not for an event which would in-

2 volve surface rupture . As a structural engineer I would not 
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3 guarantee you that I could design a structure that would with-

4 stand that amount of 

6 DR. BEARD : But without surface rupture? 

MR. RUTHERFORD: Without surface rupture , I would feel 

7 much more confident . I think that the major concern that I 

8 have here i s ,  will there be surface rupture or will there not 

9 be surface rupture . 

10 

1 1  

DR. BEARD : Thank you. Dr.  Grose also had a question . 

DR. GROSE : One question , Mr. Rutherford: On surface 

12 rupture , you mentioned, i f  I understand you correctly, that 

13 there is a potential for surface rupture . 14 MR. RUTHERFORD: Based on the evidence I ' ve seen, 15 yes .  16 DR. GROSE : And others have mentioned thi s ,  too . 

17 can you tell us what your evidence for the surf ace rupture 

18 potential is? 19 
20 

2l 

22 

MR. RUTHERFORD : The fact that there i s  a very closely 

spaced network of faults , and I think -- although the geolo-

gists don ' t  appear to agree on too many things , they do agree 

that some of these faults are probably recently active . And 

t 23 when you have a system of faults that closely spaced , I don ' t  
� 
oil 24 
� 
1-
1- 25 think you can say with certainty that there will not be surface 

ruptures on the site . 
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D R .  GROSE : Thank you . 

MR . FARMAKIDES : Did you have any comments on that last 

oint? We would like to explore the seismology aspects of 

his . Could you continue , sir? Mr. Du Val? 

MR. DU VAL :  Mr. Chairman , in the interests of a com-

lete record on the subject -- there have been a number of com-

ents made that we have not responded to earlier. Maybe this 

be the appropriate time to pick up on them with regard to 

he earlier studies that have been made by Lawrence Livermore 

nd the Department o f  Energy , and in particular with regard to 

he UCRL documents that were referenced earlier. 

1 would like to ask Don Bernreuter of Lawrence Liver-

ore to give a brief study of the study work and the actual 

ield work that has been done that I think might help to add 

dditional information to this proceeding . 

MR . BERNREUTER :  My name i s  Don Bernreute r .  That ' s  

-E-R-N-R-E-U-T-E-R. I ' m  an employee of the Lawrence Livermore 

aboratory , and I ' ve been involved in the seismic investigations 

t Lawrence Livermore Laboratory since about 1971 when we first 

ere asked to go out and assess the seismic safety of Lawrence 

ivermore Laboratory . 

MR . FARMAKIDES : Are you a geologi st, sir? 

MR. BERNREUTER :  I ' m  a seismic engineer. I worked 

t the Nevada Test Site on strong ground motion . I worked for 

he Neuclear Regulatory Commission as a sei smologist on loan 
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o them from 1 9 7 3  through 1975 . And currently I serve as a 

onsultant to the geosciences branch o f  the Nuclear Regulatory 

ornrnission . That ' s  part o f  my major duties at Lawrence 

ivermore Laboratory , as well as other duties in the seismic 

rea. 

riginal 

bowing 

MR. FARMAKIDES : All right, sir . 

MR. BERNREUTER :  And I ' m the co-author o f  one o f  the 

reports that came out which has been quoted today as 

the Tesla fault going right under the Livermore site . 

ow, in that report we tried to make it very clear that that was 

imply a projection from the Department of Water Resources of 

here the Tesla fault went. They simply drew a line i n .  And 

t that time I recommended that we -- that i s ,  Lawrence Livermor 

aboratory -- undertake an extensive field investigation to de-

ermine i f  there is any potential for faulting under the 

awrence Livermore Laboratory .  

So Lawrence Livermore Laboratory then hired John Bloom 

Associate s ,  a very respected engineering and geological 

firm to go out and conduct the necessary geological and geo-

hysical investigations to try and locate any faults under the 

laboratory , i f  there were any. As we explained in our Draft 

nvironrnental Impact Statement and also in the staff response s ,  

they used a number o f  geophysical methods to try to determine 

hether or not any faults passed through any o f  the laboratory 

sites . They couldn ' t  identify any fault passing, real ly , 
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1 underneath or through the Livermore site . There were some 

2 indications that two faults passed very near the site -- excuse 

3 me .  One fault they indicated could conceivably pass through 

4 the northeast corner o f  our site which we have indicated on the 

5 map as the Doutherty faul t .  The other fault was the Tesla 

6 strand no . 2 .  I t  bent away from the site and passed through 

7 the very corner of the laboratory site. Then there were several 

8 other possible faults which people have talked about magically 

9 talking at the Lab boundary . 

10 These didn ' t  magically stop at the Lab boundary . Our 

1 1  geophysical lines started back in the hills and tried to trace 

12 these faults into the Lab. As we started to approach the 

13 Laboratory site -- actually back in the hills -- we lost all 

14 evidence o f  these faults . We could not pick them up on any 

15 geophysical lines . And therefore , the faults simply either 

16 did not exist or died out. 

17 One must remember that in trying to determine whether 

1 8  o r  not faults exist, when you ' re covered by alluvium like we 

19 are at the Laboratory site , i t ' s  rather tenuous . You have to 

20 do it by very subtle means . And we took a very conservative 

21 approach when we drew the two faults i n .  There were some 

22 indications that they were there , but the indications weren ' t  

23 very stron g .  We very conservatively drew them i n .  

After that, after we published that report , the U . S .  

Geological Survey came out and undertook a rather extensive 
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urvey of the Livermore valley, and in particular, our are a ,  

2 nd that came out in the Darrel Heard report . And the Darrel 

3 eard studies indicated that actually another fault that we 

4 idn ' t  name on our plot , the Las Positas fault, actually was 

major fault through the valley and cut off all the other 

6 The reason these other faults tended to die out, as 

7 e showed on our geophysical line s ,  was simply because they 

8 ere truncated by the Las Positas faul t .  And this report was 

9 finished and published in 1 9 7 7 .  Since then there have been 

lO extensive investigations o f  the western end o f  the valley and 

1 1  the Corona fault has been looked at in conjunction to the 

12 Las Positas fault . 

13 We will have to go out one more time and look at our 

14 Laboratory site to assure ourselves that there are no possible 

15 strands of the Las Positas fault passing anywhere near our 

16 site . Our faulting investigation was primarily designed to 

17 pick up the stanaard northeast-southwest trending fault systems . 

18 But the Las Positas fault system is trending more east to west. 

19 So our investigation really wasn ' t  adequate to pick up a possib e 

20 spur o f  the Las Positas fault that might pass through the 

21 southeast corner of our Laboratory -- which is some distance 

22 from any of our critical faci lities , but we want to assure 

23 ourselves o f  whether or not any such faulting does exi s t .  

24 And we also wish to dispose o f ,  finally, wheth�r or not the 

Doutherty fault does come there or not and whether or not the 
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Tesla fault does exist o r  not . Based on Darrel Heard ' s  work , 

it really looks very strongly like these faults do not exist 

and that the ground water anomalies that we saw were due to othe 

things . 

MR. FARMAKIDES : Mr. Rutherford, did you have any 

question s ,  s i r ,  that you ' d  like to pose to clarify the record . 

MR. RU'l'HERFORO : I ' d  like to agree that finding a 

fault in the sort of alluvium that i s  i n  the Livermore Valley 

is extremely difficult. And my past experience has been that 

i f  you do happen to find a fault by , say, trenching through 

alluvium, you ' ve achieved a positive result. You know it ' s  

there . But i f  you don ' t  find i t ,  you don ' t  necessarily know 

that it ' s  not there . It ' s  quite difficult. 

And unfortunately, our knowledge of all these things 

is really rather recent, and we haven ' t  caught up to the rest 

of the technologies in this country . 

MR .  FARMAKIDES : Could we explore this a little bit 

more? I think , Dr . Grose , you had a couple of question s .  This 

might be an appropriate time to put all this together into the 

record, i f  we possibly can . 

DR. GROSE : I believe it might be helpful i f  we could 

c derive some clari fication on the relationship of the work that 
I 
a. 23 � has been done to the work that i s  being planned. Mr. Scheimer 

u.. 
.., 24 
� gave us a review o f  thework that is just starting or soon to } I- 25 

start. You mentioned that there is going to be one more crack 
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l made at this problem. And I believe it would be helpful to us 

2 i f  you could explain what approach , in short , you ' re going to 

3 make this next time around to provide us , i f  possible, with the 

4 type of information and some degree of certainty that we seek 

5 here . 

6 

7 

MR. SCHEIMER: Perhaps I could respond to that. 

MR. FARMAKIDES ! If you both want to contribute simul-

8 taneously , that ' s  all right , too . 

9 MR. SCHEIMER: Let me back up a little bit for the 

10 edification, i f  you wil l ,  of people who may not know what people 

1 1  are talking about here in terms of inferences. We all know 

12 that the San Andreas fault runs from the southeast up towards 

13 the northwest . Most structures in California tend to run that 

14 way . So when evidence was found for faulting to the south of 

15 the Livermore Valley 

16 fault system by Page 

what was called the Tesla Ortagalata 

those faults were rather naturally 

17 extended up in a northwestern manner ,  or dotted in.  They were 

18 inferred . 

19 Now6 that was the state that things were at when the 

20 initial investigations were done ; as Don has said and he ' s  

2r more familiar with this than I ,  since I ' m  new to the Laboratory 

22 no evidence was found, particularly on the Laboratory site ,  for 

23 faulting in this direction . But since that was the sense of 

24 most structure, the geophysical lines , the exploration lines , 

25 were run per�endicular to these trends to look for them. 
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1 The most recent by Darrel Heard whose geologic map I 

2 ave here , 1977 , shows a feature thatwould have run parallel to 

3 these geophysical exploration line s .  It ' s  very hard to find 

4 omething running parallel to what your geologic exploration 

5 ines are . Since that ' s  the case , our surface geological in-

6 estigations and our geophysical exploration techniques that 

7 e ' re talking about are going to be running perpendicular to 

8 hat they were be fore . 

9 And there are a few other things that I would -- i f  you 

1 0  ant details of what would be done slightly di fferently, I feel 

1 1 hat it would be nicer to have longer magnetic line s ,  deeper 

1 2  or offset i n  the basement . I feel that the spacing of elec-

13 rodes in the resistivity should be wider to look a little bit 

14 eeper for groundwater barriers . These are fairly minor things, 

15 ut I consider them slight holes in the data that snould be 

16 illed in . 

1 7  Once this information i s  gained, we have been talking 

18 'about the possibility o f  bringing in a geophysical exploration 

19 company that does high resolution seismic reflection work to 

20 try and pin down whether this feature might be running east-

21 west. 

22 Also, the current accuracy of location of epicenters 
� 
Cl 23 
� in the Livermore Valley or actually in most of Cali fornia 
:f. 
oO 24 is on the order of plus or minus five kilometers from the 0 
� I- 25 u . s .  Geological Survey ' s  seismic net. We can only then describ 
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1 the seismic activity in Livermore Valley as diffuse . We can ' t  

2 pin down where things are . It would be a great help in deter-

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

21 

22 

mining which faults truncate other faults to be able to 

accurately locate these events . There i s  a lot o f  small activ-

ity going on -- and to determine a sense of motion , so i f  we 

know the sense o f  motion on one of these faults we can deter-

mine if it indeed truncates another. 

The evidence that I have gone out in the field and 

seen in a few recent weeks -- as I said, I ' ve j ust gotten to 

the Laboratory . I ' ve been there about six months . I ' m  new to 

this geology . But the evidence that I ' ve seen very recently 

in that time is consistent with the interpretation of Darrel 

Hear d .  And I might point out that the interpretations o f  

both Heard and Bloom and Page and Huey, going back , a l l  tend 

to tie into one another outside of the area of the Laboratory . 

The gross structure is indeed the same . We want to pin down 

thi s , i f  you will , microscopic structure . And these are the 

additional things we ' re talking about . 

I also would like to point out that it ' s  necessary 

for the Laboratory to make some sort of value j udgement as to 

whom to believe , i f  you will .  It ' s  necessary that we form our 

own inferences , our own geologic mode l • We have evidence o f  

. � 23 � 
Bloom on one side , Heard on the other, or Science Associates , i 

� 
5 
� 
� 

24 

25 
you wil l ,  on the othe r ,  for another possible interpretation 

of theValley ' s  structure . This i s  why we ' re going to go out 
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and look at this ourselve s .  I hope that has clarified some 

of the things that we are planning on doing and how they fit 

into the past. 

DR. GROSE : There are many questions in detail ,  of 

course , that could be asked . I would like to ask one right 

now. Do you have any thoughts on the wisdom of trenching 
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across parts of the one square mile site of Lawrence Livermore 

Laboratory proper? 

MR. SCHEIMER: I don ' t  know about the wisdom of it, 

but it ' s  planned. 

DR. GROSE : All right. I t ' s  planned . Correct? 

MR. SCHEIMER: Yes. 

DR. GROSE : One more question , on the Las Positas 

fault : What are your thoughts on that fault now? Are you goin 

to look into it as you would other faults ,  for one? Do you 

believe there is a fault there by that name, as described? 

MR. SCHEIMER: As I ' ve said, from what I ' ve seen, the 

evidence is consistent with that interpretation . 

DR. GROSS : With whose interpretation? 

MR. SCHEIMER: With the interpretation of the fact 

that the Las Positas fault does indeed exist. 

DR. GROSE : Darrel Heard ' s .  

MR. SCHEIMER: Darrel Heard ' s  interpretation. The 

evidence is consistent. Until the investigation is finished 

I would be reluctant to say I believed this ,  because I would 
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1 e tending to prejudice the investigation before i t ' s  done . I 

2 ant to keep an open mind on that . 

3 There i s  activity in Livermore , as I ' ve said. This 

4 enser seismic net which we are talking about will help to pin 

6 

7 

DR . GROSE : You do plan to deply a seismic net? 

MR. SCHEIMER: Yes . We are working in cooperation with 

8 he Geological Survey to install six additional seismic stations 

9 · n  Livermore Valley -- at least six stations -- three component 

10 tations , and participate with them on a data exchange . We ' ll 

11 e t  their data for their nearest stations andthey ' ll get ours 

12 o increase their knowledge of what ' s  going on here . The 

13 verage spacing currently of stations in the Livermore Valley 

14 s more than ten miles apart . We ' re talking about stations o f  

1 5  n average spacing of five kilometers in a number of triangles , 

16 oping to pin down locations on the order o f  plus or minus half 

17 k i lometer, which would indeed then allow us assign activity to 

18 ne fault or anothe r .  

19 We ' re also talking about , once these stations are 

20 ' nstalled, about going back and calibrating them, as i t  were . 

21 t ' s  sometimes done . You set off explosives to accurately calcu 

22 ate the error at each one of these stations which would allow 

! � 23 J s then , perhaps to go back and relocate thehistorical data , 

"° 24 0 � 25 

ince we would be calibrating their nearer stations . 

DR. GROSS : That ' s  all the questions I have . 
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1 MR. FARMAKIDES : Mr . Rutherford, in view of those 

2 conunents , do you have any suggestions that you think might 

3 be profitably suggested at this time? 

4 MR. RUTHERFORD: I think that they ' re proceeding in 

5 the right direction, particularly in getting more of a his-

6 torical record. I think that the whole art of geologic and 

7 seismic investigation is still dependent mostly on historical 

8 record . That ' s  the most reliable evidence that we really have 

9 of seismic activity . And the longer we live, the more we know . 

10 MR. FARMAKIDES : Thank you very much, sir . 

1 1  Mr. Baldwin? 

12 MR. BALDWIN :  Yes ,  sir. I have one little question 

13 for Mr . Bernreuter.  I noted that in the report on the site 

14 UCRL 5 1 1 9 3 ,  which Mr. Bernreuter co-authored, he predicts a 

15 maximum acceleration for the site of a . 8  g .  And we note now 

16 that the Building 332 is designed for . s .  So I ' d  like to 

17 ask Mr. Bernreuter whether he still believes that a . 8  is 

18 possible at the site of Building 332 . 

19 MR. FARMAKIDES : I think that ' s  a fair question . 

20 Mr . Bernreuter? 

2[ MR. BERNREUTER: I think probably a . 8  g in the 

22 Livermore Valley i s  possible . We chose to use the . s  g based 

f 23 on what we felt to be a measure of the seismic hazard in the 

£ � 
5 � � � 

24 valley , taking into account the probabi lity of the earthquake 

25 occurring and the probability that we would see this high g 
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1 value that we had originally predicted , and the fact that the 

2 . 8  g in the earlier UCRL was based on on the use o f  reactor-

3 type criteria where you postulate the maximum credible earth-

4 quake that ' s  possible ;  whereas our facilities are much less 

5 hazardous than reactor s ,  and there fore one would want to take 

6 into account the probabi lity of occurrence of such events and 

7 the probability that even if we did have a magnitude 6 . 5  

8 earthquake , on the alluvial valley that we have , our analysis 

9 that we carried out showed that it was very unlikely that you 

lO could have any amplification o f  ground motion through the 

11  soil cover . Our analysis showed that there would be no ampli-

12 fication . In fact, there would probably be deamplification of 

13 ground motion. 

14 so taking all that into account the . s  g seems to 

15 be a reasonably conservative number for us to use in the 

16 

17 

18 

19 

20 

21 

22 

evaluation process . This is consistent with design practice 

used by NRC in specifying the ground motion . I t ' s  not meant 

to represent the peak ground motion reading, but the appropriat 

design g value . 

MR. FARMAKIDES : Mr . Baldwin , did you have another 

question to follow up on that one? 

MR. BALDWIN : Well , no . I think I got the answer I 

i 23 needed .  I f  a . a  i s  possible i n  the opinion o f  Livermore con-
: 
-0 24 

� 25 

sultants and a .5  is what that building i s  designed for, and 

that building i s  capable o f  causing -- and this i s  no joke --
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1 thousands or millions of cases o f  lung cancer for thousands 

2 of years , i f  there is an earthquake, I think i t  i s  an unspeak-

3 able disgrace that that building remain in operation for one 

4 

5 

6 

7 

8 

9 

ore day. 

My next witness i s  Mr . Gary Gray . 

MR. FARMAKIDES : Did you have a response to that? 

MR. DERNREUTER: Yes. If I were of the same opinion 

hat the . 5  g was as described by Mr. Baldwi n ,  I would have 

ong since written a number of memos in the Laboratory protest-

lO · ng that value . When we arrived at the g value that we finally 

11 

12 

13 

14 

15  

16 

1 7  

18  

19 

20 

2( 

22 

sed for the Livermore faci lity, this was done considering all 

hese factors , and all the conservatisms that we put into the 

esign of these structures and the design proces s .  

And I want to repeat once agai n ,  the . 8  g in the first 

eport represented a number that would be seen by a seismometer, 

nd not necessarily the appropriate number to use in the design 

nd evaluation proces s .  The . 5  g that we ' re talking about here 

s the number that accounts for all the conservati sms in the 

tructural analysis and such like . 

The numbers are not inconsistent . The building i s  in 

ur opinion , in my opinion , adequately safe . 

MR. SCHEIMER: Perhaps i f  I may insert an illustration 
� i 23 ere . I f  you will visualize for a moment what happens when the 
: "° 24 
0 >. Cll 

round moves , a very quick peak o f  acceleration for a very 
>- 25 hrot time , a second or les s ,  is the sort of number we ' re talkin 
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about here when we say . 8  - - 2 ,  3 .  A very quick spike , i f  you 

2 wi l l .  What Don is talking about i s ,  this spike is very quick . 

3 What you want to design your building for is the shaking. So 

4 
you scale the whole spectrum, the whole time series to some 

5 
value . And there is perhaps a difference of opinion as to what 

6 nwnber you ' re talking about and which part of the signal . 

7 MR . FARMAI<IDES : Could we go back to what Mr . Baldwin 

8 
said, however? I ' d  like to know i f  there is an inconsistency 

9 and exactly where the focus of that inconsistency i s .  

10 

1 1  

12 

Mr . Baldwin points out that there is some opinion that talks in 

terms of a . 8 ,  and there ' s  other opinion that talks in terms of 

a . 5 .  And he suggests that that is inconsistent . I t  appears 1 3 to me that perhaps it is inconsistent. Now , how do you explain 

14 away the two numbers that were used? I think that ' s  Mr. 

15 

16 

17 

18 

19 

20 

21 

22 

Baldwin ' s  point . I s  there an inconsistency? 

MR. SCHEIMER: In the illustration that I j ust used, 

I was trying to explain that in what is being discussed here , 

there is not necessarily an inconsistency . 

MR. FARMAKIDES : Did you say there is not? 

MR. SCHEIMER: Not necessarily an inconsistency . 

MR. FARMAKIDES : Not. 

MR. SCHEIMER: I f  you ' re talking about how you ! - 23 i scale -- Don talks about scaling a response spectrum. That ' s  

.0 24 
0 

� .... 25 

sort of the total building response over time and over various 

frequencies .  One snort spike of high acceleration does not 



l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

2r 

22 
c � Cl 23 
� Ill IL. 
o!I 24 
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a crushed building make . What you want to worry about is the 

sort of shaking you design your building for. And what Don 

has been saying is they scaled their response spectrum to this 

. 5  g value . Ile was talking about in the earlier report the 

possibility of a peak acceleration observed at the ground , 

a spike at . 8  g .  

As I unde rstand what the structural people tell me , 

this is the di fference between these two numbers. 

MR. FARMAKIDES : Mr. Baldwin,  did you want to follow 

up on that , or did you 

MR. BALDWIN:  Yes . I believe that a study of the 

sei smologic records that are being developed in these various 

studies will show that in each case they ' re talking about a 

peak . John Bloom ' s  . 5  represents an estimate of the maximum 

acceleration which will be felt during an earthquake at 

Building 3 32 .  Mr . Dernreuter ' s  . 8  is an estimate of the 

maximum , the peak acceleration that will be felt during an 

earthquake at Building 332 . They are comparable numbers . 

Bloom thinks that there is less possibility of an 

earthquake around here than Mr. Bernreuter think s .  And they 

designed for Bloom. They designed for that lesser possibility. 

And that building is operating out there right now with 1 0 0  

pounds of plutonium metal under that seismic assumption . 

MR. FARMAKIDES : All right, sir . 

DR. GROSE : One comment . I believe that the EIS does 
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not come through clearly on this point. I believe I under-

2 0 3  

2 stand what you ' re saying . And I believe the point i s  worthyof 

3 clarification . There have been several comments made here today 

4 on confusion and conflict and misunderstanding of what this 

5 means . So I would suggest that we make a note of that . That ' s  

6 a very important point here , in my opinion . 

7 MR. DU VAL: Mr. Chairman , we ' ll have the opportunity 

8 in the final EIS writeup to address that and to ensure that thes 

9 comments are considered in sharpening up and elaborating on 

lO that point. 

1 1  MR .  FARMAKIDES : As we said earlier , we have reviewed 

12 
the Draft Environmental Impact Statement and the staff supple-

13 ment, and this is one of the issues that we had focused on be-

14 fore corning to the hearing as one that we though required a 

15 clarification. And now, in view of the testimony of the var-

16 
ious people we 've had today , why , it appears that this is an 

17 area that has to be clarified further. 

18  

19 

ro 

21  

22 

23 

24 

25 

Mr. Baldwin , could you proceed , sir? 

MR. BALDWIN : Surely. I j ust wanted to ask the Board 

a question . Do you believe you have the authority to make a 

recommendation as to the continued operations in that building 

while these investigations are going on? 

MR. FARMAKIDES : Sir, I think as we 've said time and 

time again throughout the day , our function , our authority is 

to identify issues . That is the extent of our function . We 
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1 identify issue s .  We can suggest option s .  But we do not re-

2 solve the issue s .  And that is a categorical limitation on this 

3 authori ty. 

4 MR. BALDWIN: All right . Thank you, Mr. Chairman . 

5 ext we should hear from Mr. Gary Gray . 

6 tural engineer from Berkeley. 

Mr. Gray is a struc-

7 MR. FARMAKIDES : I meant to thank Mr. Rutherford. 

8 I ' m  sorry that he left before I had the opportunity. And also, 

9 r .  Bernreuter , thank you very much , and the other gentleman 

to that spoke . Go ahead , sir.  

1 1 
STATEMENT BY RALPH 'GRAY 

12 

13 My name 'is Ralph Gray . Gary is a nickname . I live 

1 4  at 1001 Merced Street , Berkeley . I am here as an individual , 

15 not as a spokesman , for the American Institute of Architects , 

16 the American Society of Civil Engineers , Consulting Engineers 

17 ssociation of California , and the Structural Engineers Asso-

18 ciation of Northern California, though I am indeed a member of 

19 those organizations. 

20 The first building I designed that got built was in 

21 19 4 9 . I was fortunate to have an uncle who could build a 

c: 
22 building that I sketched. I went to work after school when I 

I 
Ct J 
.,, 
0 � 

23 got out of graduate school for John Lyon Reed in 195 7 .  We were 

24 designing public schools in those days • Aseismic ,  antiseisrnic 

25 design has been central to everything I ' ve done since then . 
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When I got out of school I thought I knew all kinds 

of gee-whiz things about how it ought to be done . As the 

years have gone by , I have achieved lower levels of self-

confidence . It seems that every time there ' s  a major earthquake 

we learn something . I remember one of the principal designers 

of the State Highway Department saying that as he displayed --

I have nothing against the man . He ' s  a good man and I enjoy a 

friendship with him. But he did say, �He sure learned somethin 

from that . "  And that was an overpass that came down . 

We seem to keep learning from major earthquakes . As 

soon as I don ' t  learn something from a major earthquake , I ' ll 

feel a whole lot more confident about facing the one that 

fol lows . 

There are a lot of buildings around here that have my 

name on them. They don ' t  have the geologi st' s name on them. 

They have my name on them. And i f  something goes wrong, they 

look for me .  We have very little experience with what I 

might call plutonium-oriented disasters or collapses .  We have 

some experience with buildings of a more conventional sort, 

such as a public school . But we have no experience with a 

building that suffers damage that is supposed to stay essen-

tially air-tight, if I understand information from other people 

There are some mundane aspects to construction that 

I don ' t  think have been mentioned -- for example , shrinkage 

cracks,  places where a building is probably going to crack more 
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i f  it is subjected to stronger distress, such as site rupture 

under the building or nearby . We have deve loped very quickly, 

I think , a lot of information that is very useful . I have 

profound respect for the people that have done i t .  

But for example , the measures of the plots of intensit 

or not intensity , let ' s  say severity. That has no precise 

physical definition. Say, the plots of severity versus dis-

tance -- speaking of ground shaking, not rupture . But ground 

shanking, those plots poop out at one kilometer. We ' re talking 

to 
about disturbance much closer, i f  I understand the seismolo-

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

gists . I ' m  not a seismologi st, but I ' m hearing about closer 

disturbances. 

I realize the ph�ase "surface rupture " has been used 

frequently here . I t  is a real concern . I saw a school at 

San Fernando where a surface rupture passed directly underneath 

i t ,  and the building was essentially undamaged .  I f  I had seen 

the drawings of that building, I could not have said it would 

or would not withstand surface rupture . It was designed by 

engineers for whom I have great respect . They have checked 

some of my designs . And the things about that building that 

helped it to ride out the quake are not things I ' m hearing abo t 

today . It was a minor displacement, let me add. 

They are things such as,  how i s  the building tied 

together . That ' s  mundane . Where the rebar lapped , in fact. 

There are a million similar circumstances to the construction 



l of a building . The construction of a building can be tracked 

2 through six steps . One is the perceived need. Do we really 

2 0 7  

3 need the ting? Two , to find a site . Is  the site appropriate? 

4 I s  it safe enough for the hazard involved. 5 Third is to define a program. So far, there has been 

6 no design professional involved in most projects . At the 

7 fourth step, the production of the contract documents, we see 

8 the participation of a registered designer in most case s .  The 

9 fifth step is construction . So far, there have been ample 

IO opportunities for mistakes ,  most of which are not recorded or 

1 1  not even known . This has happened to me . I have had public 

12 buildings for which I 'm the designer for which there were state 

13  or city or federal inspectors where mistakes were made . And 

14 there ' s  no record in most case s .  

15 The construction phase is the one I think that ' s  most 

16 obvious . I t ' s just part of the system . Mistakes are made and 

17 you do the best you can . 

18 And the sixth, of course , is the maintenance and re-

19 modeling, over which at this point usually there is no parti-

20 cipation of a design professional . I t ' s  the day to day use of 

2[ the building, particularly an industrial building. Changes are 

22 made by the fellow that has to hang a weight , or what have you. 
* i 23 Again ,  there is probably no participation of a design profes-
if 
oO 24 
5 
.... i' 25 sional who knows intimately the assumptions under which the 

building was first designed . 



208 

l All of the important influences involved in design 

2 
and construction of buildings change very fas t .  It ' s  hard 

3 
to design for a building to be built five or six years hence . 

4 
I think the nuclear industry is in a trap there , because con-

5 struction techniques move so fast. For example , the use of 

6 
slip forming techniques on a doubly curved surf ace -- 15 years 

7 
ago I would have been astonished to think that you could slip 

8 form a surface like that. And yet people are doing i t ,  as you 

9 know. 

10 
I ' m  going to skip through my note s ,  because others 

1 1  have covered many of the points that I was planning to make . 

12 
I ,  as I hope a responsible professional designe r ,  

13 could not put my name on any building I know of and say, and 

14 

15 

16 

17 

18 

19 

20 

21 

22 

guarantee in effect that there will be no crack s ,  no collapse, 

no puff of interior air due to some accident , perahps, and no 

battering between adjacent buildings i f  there is surface 

rupture in the near vicinity or under those buildings. It is 

no reflection on the designers to say that that building was 

designed in 1958 . That was before Anchorage . We learned a 

great deal from Anchorage . l"le will probably learn more . I f  

we learn anything from the past, it ' s  that we ' ll probably learn 

! 23 I 
more from the future quakes .  

I cannot make any guarantee about any building I 
... 
.., 24 s ever design about surface rupture . If I did, I ' d be in deep 
1-1- 25 

trouble with my i nsurance company . 
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1 I have a reconunendation to make . I think that in cases 

2 
like this involving what is perceived by the public to be a 

3 

4 

5 

6 

7 

8 

9 

to 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

2( 

22 

23 

24 

25 

high hazard, there should be a review by a firm large enough 

to handle the job . I think that it would probably be an asso-

ciation of di fferent people . It should be run by a structural 

engineer ,  because they ' re closest to the overall scene and 

yet are technically oriented. They should select the various 

geological input sources and so on . But it should be a firm or 

a group of people that are perceived by the public as being 

totally disinterested . 

I of course could not accept such a conunission myself, 

because I ' ve abdicated i t ,  and I understand that Mr. Rutherford 

would feel the same way . This is a serious proposal , gentlemen, 

and I think that it ought to be done for everyone ' s  sake . 

Thank you. 

MR. FARMAKIDES : Thank you , sir.  

DR.  BEARD : I have one or two questions , one I wanted 

to ask Mr . Rutherford. No , I ' ll ask you. You' re a structural 

engineer . I now perceive we ' ve got two things closely related 

We ' ve got the earthquake problem, which is one thing, and then 

we have the structural problem designing for that type of 

thing . And I find that maybe or maybe not you speak the 

same language and I don ' t ,  so I ' m  asking for clarification 

leaving surface ruptures out, Mr. Rutherford said that in 

his opinion , professional opinion as a design engineer,  that 
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the hazards came largely from fire and floodin g .  Now , these 

2 1 0  

2 are not, i f  I visualize my basic physics on structures 

3 these are not primarily related to the peak acceleration, but 

4 related to the shake , which is something quite a lot lower. Am 

5 I right or wrong? 

6 MR. GRAY : I think you ' re right , sir , and I wish I had 

7 mentioned that again, to reiterate i t .  I am not impressed with 

8 the use of a peak acceleration . Henry Dagencolp ( ? )  has a 

9 marvelous example where he shows that the same stresses are 

IO developed in the same colUitUl with the peak acceleration of . 1  g 

11 and I think 10 g .  It ' s  a function o f  the displacement o f  the 

12 column and the load on the column . 

13 Certainly there ' s  some sort of index involved here . 

14 Peak acceleration has something to do with a big quake.  But 

15 I ' m also interested in duration . A series of pulses of a 

16 relatively small peak acceleration that goes on for a long time 

17 can be a very serious event . 

18 The second part , I think , of your inquiry , has to do 

19 with subsidiary systems . That ' s  certainly true . The conununica 

20 tion between the various designers is sometimes faulty . I t ' s 21 my impression that structural engineers are haunted people , 

� d perhaps -- fundamentally optomists, but they try har to com-

i 23 pensate . 

olJ 24 
� >. 

My feeling about some of the piping design is that 

� 25 maybe sometimes we don ' t  quite get together.  Again , i t ' s  not 
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a reflection. It ' s  just the way people are trained and the 
2 hi story of the professions . 

3 I can see a building that is not housing plutonium but 

4 was not designed for severe quaking nevertheless suffering 

5 damage in these astonishingly high levels -- I mean 2 g ' s ,  a 

6 

7 

8 

petrifying number .  I t  would suffer some damage , certainly . 

Any building would -- that interfered with other operations that 

are necessary to perhaps deal with a minor problem in the plu-

9 tonium building . There ' s  a bunch of rubble in the street .  
IO You can ' t  get to the building. That ' s  not exactly a failure, 

1 1 but it sure is an inconvenience -- and fire , and things like 

12 that. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

DR. BEARD : I have one more question, perhaps trivial : 

Is the cost related to a so-called maximum acceleration or , 

let ' s  say shake , that does this? I s  that exponentially re-

lated to how much you pay to design the structure , or is it 

linear? 

MR. GRAY : Sir, I have no idea. I ' m  sorry. 

DR. BEARD : I f  you design for twice , you can ' t  say 

i t ' s  going to cost twice as much . 

MR. GRAY : You certainly can ' t  say that . I t  might. 

But I would not try to predict . 
a. 23 ! MR. FARMAKIDES : Thank you very much , sir . 

IL. 
"" 24 
5 
>-� 25 

Mr . Baldwin, did you have anyone else? 

MR. BALDWIN; Yes . I have one other person to cal l .  



c 
al 

212 

1 I have one little comment for Mr. Beard . The subsidiary 2 failure that we fear at Building 332 is an air leak . They have 

3 to design that building to be airtight. Now, i f  the air gets 

4 in there and it gets to the plutonium the plutonium is going 

5 to catch fire . And i f  it ' s  difficult to design a building 

6 against major structural damage or to guarantee against major 

7 structural damage , how hard must it be to guarantee that a 

8 building will remain airtight? Very difficult. 

9 One other gentleman we should hear from Mr. Glenn 

IO Barlow. Mr. Barlow spoke this morning on behalf of other par-

1 1  tie s .  He is a geologic researcher at Friends o f  the Earth , and 

12 he would like to relate to the Doard the testimony of two 

13 experts who have written to the Board but are not here today.  
14 These are Dr . James Brune from the University of California at 

15 San Diego and Pat Griffin, a geologic and sei smologic engineer 
16 

17 

18 

from· u . c .  Berkeley. Each of these gentlemen has written to the 

Board , and Mr. Barlow has those communications . 

MR. FARMAKIDES : Could we just simply accept them into 
19 the record? How many pages are there? 

20 

21 

22 

MR. BALDWIN :  I think they are about two pages each. 

We don ' t  intend to read them in full . We just intend to say 

what they have to say . 

i 23 MR. FAR.MAKI DES : And then present them? 
:f 
"° 24 MR. BALDWIN :  Yes . 0 � - 25 MR. FARMAKIDES : How much more time do you need, 
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Mr. Baldwin? I think that you ' ve pretty well exhausted your 

2 time . 

3 MR. BALDWIN :  Yes . I think five or ten minutes ought 

4 to do i t .  

5 

6 

7 

8 

MR. FARMAKIDES : All right. Mr. Barlow? 

STATEMENT OF GLENN EARLOW 

MR .  BARLOW : I have here two statements which are 

9 being submitted to the Board , along with supporting documents . 

to First is from Dr . James Brune , who is a professor of geophysics 

1 1  at u . c .  San Diego with the Insititue of Geophysics and Planetary 

12 Physics at Scripps Institute . And he relates that there is 

!3 available data and physical understanding indicating that accel-

14 erations of greater than 2 g are possible , and accelerations 

15 of greater than 1 g may be conunon . I think this is particu-

16 larly pertinent here in looking at the Livermore site and dis-

17 cussing potential ground motion . 

18 He goes on to say -- and I ' m summarizing -- one 

19 aspect of the problem discussed in some detail and which may be 

20 of crucial importance to the Livermore site is the phenomena 

21 of directivity focusing of energy in the direction of fault 

22 propagation . Rupture along the Tesla fault as well as long 

23 other mapped faults in the Livermore region in the direction 

24 of the Livermore Lab site could result in anamolously high 

25 accelerations i n  excess of 2 g .  
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l It is not possible to accurately assess the proba-

2 ility of such an anamalously high accleration , but the 

3 f fect is well established and commonly observed in rupture 

4 ropagation . And he refers here to other documents that are 

5 eing submitted with this testimony that can be analyzed by 

6 xperts from the Lab and DOE . 

7 Also of particular importance to the Livermore site is 

8 the conclusion that acclerations of greater than 1 g will pro-

9 ably be recorded for even low magnitudes .  On April 6 ,  1977 

10 magnitude of 5 . 5 shallow earthquake in Iran generated peak 

1 1  ccelerations of .95  g horizontal and 1 . 0 8  g vertical compo-

12 respectively. 

13 Another part of the testimony which is of critical 

14 · mportance to the Livermore site is the reported results from 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

he Baja California earthquake swarm of March 1978  referring to 

as 

. 5  

supporting docwnents . One event of magnitude 4 . 9  pro-

accelerations of about . 6 4  g at a distance of ten kilo-

ters. Although final information on the depth location and 

chanism of event are not available , it nevertheless shows 

relatively small events can generate accelerations 

over . 6  g in an environment of very thick alluvium, such 

we have at the Livermore site . 

This result indicates that the acceleration value of 

g for the Livermore site is not conservative . 

The next testimony is from --
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MR. FARMAKIDES : Is tha dated April the 6th? 

2 MR. BARLOW: That ' s  correct. 

3 MR. FARMAKIDES : So this is the package that I re-

4 ceived yesterday, Mr. Baldwin? 

5 MR. BALDWIN: I t  may be . 

6 MR. DARLOW: Yes ,  it is . And you have the supporting 

7 documents there . I can give you an additional copy , i f  you 

8 like . 

9 The next statement concerns surfac£ rupture at the 

10 Livermore site. And i t ' s  from Patrick Griffin who is a geo-

1 1  technical engineer completing his PhD in earthquake engineering 

l2 at Berkeley. He ' s  been working in the area of earthquake 

13 engineering since 19 7 0 .  

14 

15 

16 of thi s .  

17 

MR. FARMAKIDES : What ' s  the date of that, please? 

MR. BARLOW: April 6th also, but you do not have a cop 

"In the seismological evaluation section of the DEIS , 

18  some care is taken to predict a safe shutdown earthquake for 

19 the site. For convenience the author separates the site re-

20 sponses to earthquakes into two categories : large distant 

21 earthquakes and surface rupture on nearby faults . In calcu-

22 lating an approximation of the magnitude and acclerations 

l 23 from nearby earthquakes, a procedure is used involving the esti 
:t. 
oO 24 
� mation of fault rupture length of nearby faults and correlating 
� 
.... 25 these with recorded rupture length , earthquake magnitude , and 
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1 acceleration data. This procedure is often used to obtain a 

2 rough approximation of earthquake characteristics. 

216 

3 "However ,  in this particular case, fault rupture length 

4 are particularly difficult to approximate because the actual 

5 fault rupture is beneath deep alluvial deposits in the Livermore 

6 Valley. Surface expressions of faulting may have little re-

7 lation to true bedrock fault activity . "  And this is a very im-

8 portant point, considering the proposal for trenching in the 

9 Livermore Valley on the site . 

10 It is possible that the faults exist there in the bed-

1 1  rock beneath the Laboratory buildings, but that the surface 

12 expressions will not be visible because of thethick alluvium. 

13 Even more serious , however -- to continue this -- i s  

14 the fact that the various branch faults near the Livermore Lab 

16 site are all part of the extremely active San Andreas fault 

16 system. Irrespective of recorded earthquake activity in the 

17 immediate Livermore Lab area, any of these faults could exper-

18 ience a major earthquake . This possibility appears to escape 

19 the attention of the author of the appendix in the DEIS. 

20 When discussing the response of the site to large 

21 distant earthquakes , the author chose a scaled version of the 

22 record , but made no effort to relate the subsurface strata i n  

'j, 23 g relation to the Livermore site .  Different bedrock character-
D ... 
II 24 
� 
... • 

25 

istics can significantly influence the frequency and attenua-

tion characteristics along the path of elastic waves . 
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l Furthermore, the selected duration of strong ground 

2 motion at the Lab site was less than ten seconds in the DEIS 

3 report, and this seems unconservatively short , considering the 

4 San Francisco earthquake of 1906 which had a duration of 

5 approximately 6 0  seconds . The author proceeds to evaluate 

6 ground surface response by using a lumped mass analysi s ,  using 

7 equivalent linear soil properties . This particular type of 

8 analysis approximates ground surface response through soil 

9 layers of vertically propagating sheer waves.  

JO Among other things , the analysis assumes that the soil 

1 1  is horizontally bedded. And then he goes into a discussion of 

12 the soil characteristics. And I won ' t  read the whole thing, bu 

13 I think that it ' s  very important that this be analyzed, because 

14 the way the soil is beneath the lab site with an anticline and 

15 incline, it is possible that there could be different kinds of 

I6 ampli fication of accelerations in the ground there and that 

17 would change the conclusions that were reached in the DEIS 

18 appendix. 

19 Clearly, to adequately predict the ground surface re-

20 sponse to any bedrock shaking at the Livermore sit, it will 

21 be necessary to conduct a more detailed subsurface investiga-

22 tion and conduct a more contemporary analysis of the site than 

23 the lumped mass method . 

� � Then he discusses the fact that there is the potential 

for liquefaction at the site, although Mr .  Tocarts seemed to 
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1 say in an earlier study that there was no hazard of liquefac-2 tion . Griffin would like to note that the fine grained allu-

3 vial sands which appear to be characteristic of the lab site 4 can be highly susceptible to liquefaction i f  they are loosely 

5 deposited and if they are in a high water table environment .  

6 This is particularly true i f  the site i s  subjected to a long 

7 duration , more than 30 seconds of seismic shaking . 

8 He therefore suggests that the possibility of soil 

9 liquefaction is not to be dismissed lightly. 

10 The last comment concerns the author ' s  treatment of 

1 1  the site response during an earthquake on a nearby fault. And 

12 this is the surface rupture section . As he states on page 2 A 

13 26 of the Appendix from the DEIS , "The distinguishing char-

14 acteristics of earthquakes in nearby faults is the effect of 

15 surface rupture . "  What he does not state in the DEIS is that 

16 since the site is underlain by deep alluvium the surface 

17 expression of faulting -- i .e . ,  the actual ground surface 

18 rupture , may appear anywhere on the lab site, not necessarily 

19 above the bedrock faulting. 

20 Although there is very little data concerning accelera 

2r tions in the immediate vicinity of a ground surface rupture , 

22 the author noted that there are indications that the accelera-

I 23 tions near surface ruptures are significantly higher than 

ea 24 
i5 
� 
I- 25 

attenuation curves would indicate . It would appear that any 

critical structures on the Livermore Lab site should be 
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1 designed to withstand not only the safe shutdown earthquake 
2 shaking, but also significant surface rupture and associated 3 higher accelerations . 

4 Now, I have two comments to make on that. In some of 

5 the maps discussing the Tesla fault, no.  1 ,  and the Coral Hollow 

6 fault , particularly the map that was prepared by Mr. Bernreuter, 

7 hich is in an earlier report dated 1972 , it shows the Tesla 

8 fault and the Coral Hollow fault going through the site beneath 

9 the buildings on the site . 

10 And i n  the DEIS report -- and it refers to John Bloom 

1 1  also in his 1972 report, they all three assume that the Tesla 

12 fault continues across the Livermore Valley . And in the dis-

13 cussion of the regional techtonic framework in the DEIS it 

14 says that that the Tesla fault is part of the Ortigalata fault 

15 system, which is a remnant of the ancient �ostra range fault 

16 syst�m which extends quite a ways to the south, and apparently 

17 extends across the Livermore Valley and continues north into 

18 the Stony Creek fault zone . 

19 Now, i f  this is true , and i f  it is a possibility which 

20 is something that should be investigated in these proposals, 

21 then the length of the Tesla fault could be much longer than 

22 has been discussed so far . This would give you a potential 
� � 23 magnitude much higher than the 6 . 5 and could give you ground 
� 
oO 24 accelerations much higher than . 5  g or . 8  g .  
0 >. 

And I believe 

{!!. 25 that the investigation should look much further south and much 
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1 to see i f  the Tesla fault does continue south and north , 

2 connecting with these other two fault systems that have been 

3 indicated in all three reports published by the Lab. 

Briefly, I would like to say that in the Darrel Heard 

5 report i t ' s  noted thatin 1 9 4 3  there was a swarm of about 18 

6 earthquakes in the Livermore Valley and the epicenters were 

7 throughout the central part of the valley north of the Las 

8 Positas fault . And when the discussion of truncation took 

9 place, and the fact that you ' re now proposing to put instruments 

10 in the valley to detect the epicenters, you might look at these 

1 1  maps of the swarms of earlier earthquakes ,  some of which were 

12 above a 5 on the Richter scale , and they were north of the 

13 Las Positas fault, which seems to indicate that the Las Positas, 

14 if it exists , does not truncate the Tesla and the other faults 

15 that trend parallel and normal to the San Andreas and Calaveras 

16 systems . 

17 Also in John Bloom ' s  1 9 7 8  report, he notes that on 

18 June 21st,  1977 there was a moderate earthquake on the Tessla 

19 fault . 

20 One final point i s  I have here a document which you 

21 have there which I ' m not going to read at all from, but I think 

22 it needs to be considered seriously. It ' s  from a Dr . Michael 
c l 
-

23 Trifunac ,  who i s  a professor of earthquake engineering at the i 
And in here , just the title eO 24 University of Southern Californi a .  5 � 

... 25 of this document is , "P.reliminary Analysis of the Peaks of 
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1 Strong Earthquake Ground Motion , Dependence of these Peaks on 

2 Barthquake Magnitude , Epicentral Distance , and Recording Site 

3 Conditions . "  And it was shown to me by Dr. Brune that there i s  

4 a table i n  here that I ' ve pointed out to you i n  the letter that 

5 you have there -- from which you can calculate for a 6 . 5  

6 magnitude earthquake in alluvium soil with 90 percent confi-

7 dence , you can, according to Dr. Tri funac , at a zero distance 

8 meaning i f  the epicenter of an earthquake was on the Tessla 

9 fault at the Lab site at zero distance , you could get in excess 

10 f a 3 . 0  g peak ground acceleration . 

1 l  MR. FARMAKIDES : I think we have that, s i r .  And I 

12 think this issue we have developed to the point now where i t ' s  

13 rather clear that this will be one of the issues we ' re going to 

14 discus s .  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Did you have anything else , Mr. Daldwin? I think we ' re 

up to now three hour s .  And you had requested two hours , sir. 

MR. DARLOW : No . We started after 3 : 0 0 .  

MR. BALDWI N :  Actually , we ' re up to about two . But 

e are through . 

MR. BARLOW : I just want to make one final point . 

Earlier , you were discussing . s  g and . s  g as the parameters 

that you were considering. But I have presented here testi-

ony from experts that require you to consider 1 . 0  g ,  in excess 

of 2 . 0  g,  and in excess of 3 . 0  g 
• 

And I would like to note 

that at the Vallecitos Nuclear Center, the Nuclear Regulatory 
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l Conuni ssion recently concluded with their consultants and with 

2 the USGS that Vallecitos, which is only eight miles from here , 

3 you can get in excess of a 1 . 0  g .  So I think you ' ve got to 

4 look at in excess of 1 . 0  g .  You ' ve got to consider the possi-

5 bility of in excess of 2 . 0 g and 3 . 0  g when you consider earth-

6 quakes at the Lab site . 

7 

8 

MR. FARMAKIDES : Okay . We have a question. 

DR. BEARD : I have a question for Mr .  Barlow. Just for 

9 the completeness of the record and without attempting on the 

10 scenarious or anything, but as I understand now, your major 

1 1  concern is against the plutonium building? 

12 MR. BALDWIN :  We believe that that ' s  the biggest hazard 

13 ut here . There are a lot of others, but that one ' s  number one. 

14 DR. BEARD : But that is the major one right now, is 

15 the plutonium building? 

16 

17 

18 sir? 

19 

MR. BALDWIN : Right . 332 .  

MR .  FARMAKIDES : Mr. Du Val , you had something to say, 

MR. Du VAL : Mr .  Chairman , I would request a few min-

20 utes briefly for Mr .  Frank Tocar s ,  who has been referenced here 

21 s one of the authors of an earlier work , to be able to make 

22 few conunents . 

1 23 
� MR .  FARMAKIDES : I think that ' s  fair, too . Go ahead , 

� 
.., 
0 
>. 

24 • 
sir.  

"' 
I- 25 MR .  TOCARS : I ' m Frank Tocars, and I have a PhD. My 
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1 major is structural engineering. I have had 19 years of ex-

2 
perience in the structural area. The last nine years have 

3 been in the seismic area. I have a staff at the Livermore 

4 

5 

6 

7 

8 

9 

10 

Laboratory of some 60 people . The majority of them are in the 

seismic area. I ' ve heard a lot of discussion about uncertain-

ties. Out staff is aware of these uncertaintie s .  I ' m  also the 

program leader for a $12 million program with NRC that has its 

goal to try to tighten up the band on uncertainties in the 

seismic type of methodology . 

I ' d like to j ust make a couple of commen�s . As an 

1 1  author with Don on this report that ' s  being referred to, I ' m  a 

12 
structural type , and in hindsight I would have removed from 

13 the title the word "design , "  and reflected that our objective 

14 
was to have a peak ground acceleration at the Livermore site . 

15 And the . 8  number that came out of the report ,  it reflects a 

16 
possibility of . 8  g at the site . 

17 

18 

19 

20 

21 

22 

23 

25 

As a structural engineer ,  I would prefer for people 

to talk about an effective g level . And that ' s  a ground motion 

that could cause structural damage . That ' s  a hard thing to do. 

I can go out on a site and I can make a measurement for peak 

g leve l ,  and I can get numbers like I ' ve heard here today. Whe 

I talk about damage and what g level causes damage , I have to 

go around and observe damage after earthquakes .  

I do know that i t ' s  hard to come up with an e ffective 

number ,  but the number is always lower than the peak number 



c: 
al 

224 

1 that people quote as what they have measured at the site . 

2 The e ffective number is that number that would cause damage 

3 to structures located there . 

4 I ' d  like to make a second comment with regard to a 

5 design of . 5  g on the plutonium building. I guess first I ' ll 

6 back off and I ' ll say that in designing buildings to . S  of a 

7 
g ,  that level of effective g in design i s  practically greater 

8 than all design structures in the-- country . There are very few 

9 structures designed at ground motion levels greater than . 5  of 

10 a g .  Maybe the exceptions are they ' re evaluating the Diablo 

1 1  Canyon Power plant at . 75 g ' s  and the San Anoffre power plants. 

12 
nut in general , structures are usually designed in the range 

13 
of an effective 9 of . 1  g and . 2  g ' s ,  in that area. 

14 

15 

16 

17 

18 

19 

20 

2( 

22 

I would like to make a comment about Building 332 . 

I t  is being designed for . 5  g ' s .  We have made a conservative 

evaluation , and we feel that there will be no substantial 

structural damage at . 8 g ' s .  That ' s  theend of my comments . 

MR . FARMAKIDES : Did you have anything else , 

Mr .  Baldwin or Mr. Barlow? 

MR. BALDWIN :  One other little thing . There are a 

lot of recommendations about doing studies , and I think that 

those are all good recommendations . But this is a desparate 

Ct 23 
� situation . It ' s  five minutes to 5 : 0 0 ,  and the earthquake 
QI u.. 
"° 24 
0 

>. Ill ..... 25 

could come before 5 : 0 0 .  I t  may corre tomorrow, and i t  may never 

come . But if it does come , i f  there is an earthquake out 
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there , there is 100 pounds of inflammable plutonium metal in 

that building. And I ' ve said it be fore , and I guess I ' ll say 

it again :  It will give you cancer i f  you inhale a billionth 

of a gram. There ' s  enough plutonium out there to give cancer 

to everybody a hundred or a thousand time s .  

And it would be a disaster far beyond anyone ' s  imagina 

tion i f  that building is damaged and air gets inside and you 

have a plutonium fire and the plutonium oxide gets out. 

I guess that ' s  about all we have . One more thing, I 

guess,  from Mr. Barlow . 

MR. BARLOW : I have two questions of Mr. Tocarts , sine 

I ' ve been reading his report so much , and based on what he just 

said. I wouldlike to ask him, first of all , was the building 

in which the plutonium -- the plutonium. metallurgy building 

has had increments added recently . But I understand that the 

original plutonium metallurgy building, the larger portion of 

i t ,  was built in 195 8 .  I s  that correct? 

answered . 

MR. FARMAKIDES : I think we ' ll have that question 

Can you answer i t ,  sir? 

MR. TOCARTS : I can ' t  answer that question as to what 

time it was bui l t .  I can ' t  recall right now. 

MR. BARLOW : Okay . My real question i s ,  is the . 5  

g that ' s  being used now for designs for new buildings - - but 

i t ' s  my understanding that the . s  g is for structural 

modifications to older buildings , the implication being that 
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the buildings built i n  the 19SO ' s  and the 1 96 0 ' s  were not 

2 uilt for . 5  g ,  they were built for what you indicated as 

3 normal ,  .1 or . 2  g,  and that after thel972 reports by yoursel f  

4 and Mr. Bloom, that structural modi fications were proposed to 

5 ring these buildings up from a . 2  g to a . 5  g .  Is that correct 

6 

7 

8 

MR. TOCARTS : I ' m  sorry . I didn ' t  hear that. 

MR. FARMAKIDES: Could you restate that, please? 

MR. BARLOW : Is it correct that after the studies done 

9 in 1972 by yoursel f  and Mr. Bloom in which you arrived at a . 5  

10 g value for designs o f  future buildings , that then i t  was 

l l  roposed for structural modifications to the older buildings to 

12 ring them up to a . 5  g ,  but according to what you said earlier 

13 they may have been designed for a . 1  or a • 2 g .  

14 MR. TOCARTS : Wel l ,  there ' s  a difference in design and 

15 valuation . We have evaluated those other increments at . 5 g ' s ,  

16 and we ' ve evaluated them at . 8  of a g ,  and we do not expect 

17 any major structural damage to those increments 1 and 2 .  

18 MR. BARLOW : Those arc the new buildings? 

19 MR. 1'0CARTS : That ' s  increments 1 and 2 .  

20 MR. BARLOW : What about the older buildings? 

2 r  !1R. TOCARTS : Those are the older buildings . 

22 MR. BARLOW : The plutonium metallurgy building - - was 

23 not the original building without theincrements built in the 

"" 24 ' 5 0 ' s? 

I-! 
25 MR. TOCARTS : Increments l and 2 are the older part 
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1 o f  the plutonium building. Those were evaluated at . 5  and . 8  

2 g ' s .  And our evaluation shows that there won ' t  be any major 

3 structural damage to those buildings at . 8  g ' s .  

4 MR . BARLOW : Have they had structural modifications 

5 added since 1972? 

6 MR. DUVAL : There has been an upgrade program in 

7 
those facilitie s .  I t ' s  ongoing now, with regard to some of the 

8 
ducting and piping in those facilities to bring them up to that 

9 leve l .  

10 MR. TOCARTS : I ' m sorry . I was trying to recall betwee 

1 1  the Building 332 and the other buildings. When we made our 

12 
evaluations at . 5  g ' s ,  that was our first go-around . We made 

13 recommendations for modification s ,  and the building was then 

14 upgraded and the modifications had been completed. And based 

15 on the new modifications , our stance is that the building is 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

adequate to withstand . 8  g ' s .  That ' s  increments l and 2 ,  the 

older portion of the building. 

Increment 3 ,  the newer portion , is being designed at 

. s  g ' s .  

MR. BARLOW : Can I have one more question? I f  you 

got a peak ground acceleration in excess of 1 . 0  or 2 . 0  or 

3 . 0  g ' s ,  what kind o f  e ffective ground acceleration would you 

derive from that? Would it not be possible to have the 

e ffective acceleration above 1 g? 

MR. TOCARTS : I do not have the answer for that. I 
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1 tlon ' t  have any idea. 

2 MR. FARMAKI DES : Did you have something in mind, 

3 sir? 

MR. BARLOW: Yes . I would propose that the investi-

5 gations that are being undertaken beginning soon regarding 

6 geology and sei smology also consider a structural engineering 

7 problem in which you could get an effective ground accelera-

8 tion in excess of 1 g .  

9 MR. FARMAKIDES : Did you intend to do that or some­

lO thing close to that , Mr .  Du Val? 

1 1  MR. DU VAL : Well ,  my understanding of the ongoing 

12 
seismic work is that it ' s  going to be an assessment of the 

13 facilities from a probabilistic point of view for the range of 

14 
ground motion that we have concluded, as wel l  as the search 

15 for additional information in terms of faulting . I ' m not 

16 
sure whether I fully understand the implications of what the 

17 
gentleman said, so I don ' t  want to mislead by a simple yes or 

18 

19 

no . 

MR. FARMAKIDES : Could you restate your question , 

20 Mr. Barlow, and then let ' s  wind it up , because we ' ve gone over 

2[ 
this an awful lot. But go ahead and restate that particular 

22 
question . 

23 MR. BARLOW : Considering the evidence that we ' re pre-

24 
sen ting that you can get 1 ,  2 or 3 g ' s  in peak ground accelera-

25 
tions, we would like for Mr . To carts to use his staff of 60 
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or whatever to evaluate what would be the e f fective ground 

2 acceleration at the Livermore site if you did have a peak 

3 ground acceleration of 1 ,  2 or 3 g .  

4 MR . FARMAl<IDES : We can ' t  evaluate that question . Can 

5 you do that , sir? 

6 MR .  TOCARTS : As a structural engineer - - and I ' m not 

7 an expert in the ground motion area. But what I ' ve read over 

8 the last five or ten years, from my standpoint, my view is 

9 I don ' t  see any basis to even talk about 2 g or 3 g .  

1 0  MR. FARMAKIDES : We l l ,  Mr. Barlow, can we have your 

1 1  final comments? 

12 MR. BALDWIN :  Dr. Brune says 2 ,  Dr . Tri funac says 3 ,  

13 and a lot o f  people say 1 . 0 .  And we would like to have those 

14 figures be taken as peak accelerations , and i f  they want to 

15 reduce them to e ffective values , then they can do that . We 

16 ant to see what building is going to look like after an 

17 arthquake like that . Don ' t  forget .  You j ust need a little 

18 rack . That ' s  a l l .  

19 MR. FARMAKI DES : Thank you very much , sir . I think the 

20 next person on the list is Mr .  Robert Zatkin.  Wel l ,  let ' s  take 

2l a five-minute recess.  

22 (Off the record . }  

23 

24 

25 
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MR. FARMAKIDES : Mr .  Robert Zatkin? 

STATEMENT OF ROBERT ZATKI N  

MR. ZATKIN : My name is Robert Zatkin. I was born 

and raised in the Bay Area . I attended the University of 

California at Santa Barbara. I majored in biology and geology. 

I have read this Appendix 2A of the Oraf t Environmental 

Statement . And this paper I have in my hand and copies which 

I ' ve given the Board are my questions and comments about 'this 

portion of the DEIS . And I ' m  j ust quickly going to read 

through i t ,  because I found that a lot of the things that I 

came across , other people have been mentioning. 

MR. FARMAKIDES : Wel l ,  rather than repeating the same 

things that were mentioned earlier, sir, could you simply 

summari ze,  and then we will include this as your exhibit in 

the record? 

MR. ZATKIN :  Okay . Very wel l . Progressing through 

this part of the report , my first comment is on the author-

title page . I found that there was no indication given as 

to the professional badkground of the author, and I was left 

at a loss as to whether he was a geologist or a seismologist 

or an earth scientist . 

So I called the California Division of Mine s ,  and 

I talked to one of their geologists . And the person that 

authored this report is neither, according to him, a 

California professional geologist , he is not a registered 
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1 
rofessional geologist, nor is he a member of the Geologic 

2 
ociety of America. Apparently membership in the GSA is pretty 

3 
uch standard fare for professional geologists . 

4 
Now, I feel that given the enormous risk of plutonium 

5 
ontamination of the environment in the event of a seismic 

6 
ccurrence in the lab, why was this report not conducted by an 

7 
' ndependent Government agency such as the USGS which has its 

8 
estern headquarters in Menlo Park or a team of geologi sts and 

9 
seismologists from the University of California? 

10 
Now, the next question I have is on the introduction 

1 1  
n page 1 in the first paragraph . It says that the investiga-

12 
tion was performed under the guidelines of a format put forth 

1 3  
as per reference number one by the now defunct Atomic Energy 

1 4  
ommission . Now , my question i s ,  have the guidelines for this 

15 
type of investigation been revised under the recently formed 

16 
Nuclear Regulatory Commission, and have discoveries and advance-

17 
ents in knowledge in geology and particularly in seismology 

18 
een incorporated into the present design standards and analysis 

19 
formats for instalations such as the Lawrence Livermore Labs? 

20 
The next area that I question in the report is that 

2r 
titled "The Livermore Valley Geology , II and particularly the 

22 
c in the The author hydrology section on page 1 3  first paragraph . j 23 states that a high extraction rate has occurred in the water 

.0 
a � 24 

� 25 
table of the Lawrence Livermore Valley . And I would like to 

know i f ,  through some mechanism which I won ' t  get into, there 
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1 is an escape of plutonium into the environment and it is of a 

2 ater-borne nature , say hypothetically, a first year ' s  rain-

3 storm with a coincidental earthquake . What would be the conse-

4 

5 

6 

7 

8 

9 

lO 

1 1  

12 

13 
14 

15 

16 
17 

18 

19 

20 

21 

22 
c � 23 I LL 

"° 24 
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uences of rapid infi ltration of plutonium into the ground water 

able through a water medium? 

Another question that came to mind concerns the proxi-

ity of the South Bay Aqueduct to the Lab s ,  and what would be 

possible consequences on the hydrology of the San Francisco 

and the people living around it if plutonium were to con-

arninate this water supply? 

' 
Now , on the next section, "Geologic History" on page 

4 ,  the first paragraph, the author states ,  "The occurrence of 

olding and block thrusting on the western boundary of the 

ivermore Basin • . • " and at no point in the report is men-

ion made of the Vernona fault located along the western boun-

' 
of the basin, nor of the Las Posidas fault, which I believe 

rends north-west -- well, approximately east-west across the 

I would like to know why these faults were not considere 

n the seismic evaluations . 

A recent NRC determination on the Vernona fault placed 

e stimated potential ground acceleration, along this 

or in excess of 1 g anu a di splacement of three 

ters, which I believe was confirmed by large scale trenching 

perations .  Why are these values not discussed i n  the report? 

Concerning the site geology and the structure section , 
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on page 14 , the first paragraph, the author states that the 

2 Livermore Lab site is on quatrinary alluvium. I ' d  like to know 

3 why a discussion was lacking concerning soil mechanics of 

4 alluvium in general, and why no mention was made of anlysis of 

5 the alluvium at the site, if in fact it was performed in terms 
6 of the particular mechanical behavior of the al luvium at the 

7 site , especially as it relates to strong ground motion and 

8 rupturing at the site .  

9 In the section titled "site structure" on page 1 8 ,  

lO first paragraph of that page , the author states the Tesla 

11 fault, on which he delineates three strands on figure 9 ,  is 
12 the northernmost segment of the Tesla Ortiglita fault system. 
13 And he also states thatthe northernmost nnd of the fault is 
14  

15  

16 

17 

18 

19 

20 

2f 

22 

not known , but it certainly crosses the Livermore Valley . 

Now , in figure 9 ,  the trace of the first strand of 

the Tesla fault ends abruptly at the southeastern border of 

the site .  My question i s :  Why? 

On page 1 8 ,  the first paragraph, the top right side of 

the page , the author states the Doutherty fault -- I ' m  not 

sure how to pronounce that -- "is a minor structure which could 

be of significance only in terms of surface faulting . "  Now, 

this fault, as I read it with the scale on the map , passes l 23 within 2 0 0  feet of the Lab site . I ' d like to know wny no fur-
.0 
0 
� 

24 

I- 25 
ther consideration is given to possible surface rupturing on 

the site, the Lab site , from seismic events propagated from 
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1 this fault . And figure 9 also shows a possible branch of 

2 
the fault , the Ooutherty fault , which occurs northwest along 

3 the trace of the fault. I ' d like to know , what of other 

4 branches which might be unknown but exist, to the southwest 

� of the fault ' s  trace closer to the Lawrence Livermore site . 

2 3 4  

6 In the same section , the caption to figure 10 states 

7 
that the cross sections AA '  and BB ' are through the site . And 

8 that ' s  pretty much the caption reads , and I assume he means 

9 the L L . Lab . t awrence ivermore si e .  

10 
And if you look at figure 9 ,  the cross section AA '  is 

1 1  
according to the scale approximately 500 feet to the southeast 

12 
of the site . And i f  you look at figure 8 ,  the cross section 

13 I • • 
d BB i s  adJacent to the southwest bor er of the site . So why 

14 
does the author state in the caption that these cross sections 

15 
pass through the site when in fact as I interpret i t ,  they do 

16 
not? 

17 
Now , in the section titled "Status of Faulting Around 

18 
the Site" on page 2 1 ,  concerning the entire page , the author 

19 
states that "Movement on the Livermore Greenville Rigs 

20 
Canyon and second strand of the Tesla faults could reasonably 

21 be expected to produce movement on the formerly listed faults . "  

22 
And in the next he ' s  referring to as formerly listed the 

l 23 
Mocho , the Ramp Thrus t ,  the Coral Hollow, the Doutherty, 

it 
.0 24 
0 >-Ill I- 25 

the Carnegia and the Patternson Pass faults. My question i s ,  

why is there no consideration in the report for the large 
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magnitude seismic event on the San Andreas , the Calaveris 

2 or the the Hayward faults could initiate movement on any or all 

3 of the faults laced throughout the Livermore Valley? 

4 Concerning Table 4 on page 2 3 ,  I think that the 

5 geologic evidence such as trenching and bore holes and geo-

6 physical studies for some of these faults listed in the table 

7 as to their length have not been fully utilized, and in par-

8 ticular, as the author states , that the full length of the fault 

9 is uncertain .  The Tesla and possibly the Coral Hollow fault, 

10 the Ooutherty fault, the Patternson Pass fault and the 

1 1  Greenville Riggs Canyon fault . So why have not all known 

12 means been used to determine the trace and the length of these 

13 faults? 

14 Now, the next thing that I would like to comment on 

15 is the seismological evaluation , in particular the bedrock 

16 shaking section and the peak bedrock accelerations . On page 

17 25 the author presents the record from a 1 9 5 2  Kern County 

18 earthquake as a representative earthquake for bedrock accelera-

19 tion determinations at the site . My questions are: Why does 

20 the author feel the Taft record " adequately captures the bed-

2 1  rock frequencies , "  even though, by the author ' s  admission, 

22 the data was not recorded on the bedrock . The data was re-

23 corded at a "range of 42 ki lometers . " And I assume by "range " 

24 he means distance . I was uncertain as to that. Whereas the 

25 Calaveras fault is located approximately ten kilometers , ten 
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1 ilorneters -- ten to fi fteen from the Lawrence Livermore site . 

2 
nd I would like to know why there is no consideration of this 

3 ifference . 

4 
I ' d like to know how , in a mathematical sense , the 

5 
author was able to scale down the accelerations to bedrock 

6 
alues in the Tafta data . I ' d like to know what type of rock 

7 the acclerations were recorded on i n  the Taft record. On page 

8 2 5  the author calculates the soil response by other peoples ' 

9 

10 

1 1  

12 

13 

14  

thods , but he has absolutely no mathematical treatment in the 

report concerning the soil responses. 

On page 25 the author refers to bore holes drilled by 

Shanan and Wilson, Inc . and Hershey Oil Company as evidence for 

bedrock depth . Now, no place in the report is the location of 

these bore holes given. I ' d  like to know where these holes 

15 
were drilled. Were they drilled on the Lawrence Livermore 

16 
site? Another thing I ' d  like to know concerning the bore 

17 
hole of Shanan and Wilson, how is it concluded from a 90-degree 

18 
deep bore hole that bedrock was located at a depth of 400 

19 
feet? 

20 
My next comment on page 25 - - and this has been gone 21 

The author presents a bedrock acceleration value of over.  

22 
one-half g .  Why are the authors ' calculations from which the 

� 23 j one-half g value was derived not presented in the report? 

.0 

! 
24 My last concern is the safe shutdown earthquake . The author 

25 
states that despite his conclusions and those of reference 2 
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f the report, the Lawrence Livermore management has "concluded 

2 
hat the degree of conservatism contained in this report 

the DEIS and reference 2 is excessive , "  and that a lower SSE 

4 value is to be "recommended for inclusion in all safety 

5 analysis reports for the site is the SSE in reference 2 ,  i . e . ,  

6 Bloom ' s  value . "  

7 Okay . What are the reasons for Lawrence Livermore 

8 Lab ' s  management deciding that the SSE of the DEIS in refe rence 

9 2 are conservative? What is the expertise background of those 

IO who made the decision to adhere to the SSE of reference 3? 

11 And why is it that outside seismologists were not consulted in 

12 

13 

14 

this decision, especially given considerations of peak accelera 

tion potential as discussed on page 2 8  of the report. 

And that ' s  pretty much the extent of my criticism. I 

15 don ' t  want to belabor the point . I think it is a poorly done 

16 example of science. And what I have found since I ' ve left the 

17 University is that there ' s  a lot of this stuff passing for good 

18 science . And I ' m  pretty concerned because I don ' t  want to have 

19 to die because of an accident resulting from a seismic event 

20 concerning the plutonium labs . 

21 The last thing I ' d  like to show the Board, because 

22 I think it gives a good visual idea of what ' s  going on in 

23 California from a seismic hazard standpoint , is the 1977 map , 

24 the latest map of the California Department of Conservation . 

25 This is an earthquake map • I ' d  like you to pay close attention 
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to the incredible number o f  faults that occur i n  this state . 

MR .  FARMAKIDES : Thank you very much , sir. 

MR. ZATKIN : So my concluding comment is that we can 

pour a lot of money into defining the faults into a lot of 

mathematical manipulations to define the potential seismic 

hazard. But I really don ' t  think we can insure in any engineer-

ing sense of seismological sense against the hazards that we 

have . And I think that the most rational thing to do, the 

thing that strikes me as being -- in terms of my scientific 

intuition , is to move the laboratory to an area where there is 

next to no seismic hazard potential. 

MR .  FARMAKIDES : Thank you, sir . Thank you very much 

for the work that you've done . I must say one thing, though . 

I have seen no evidence of any manipulation. Forgive me for 

stating this point . But I think it ' s  important that from my 

perspective I see di fferences of opinion , and I see obvious 

differences of opinion between experts , scientific experts 

and other experts . But I see no manipulation . 

MR. ZATKIN : Okay . I apologize i f  I used that word . 

MR. FARMAKIDES : I t ' s  just a question I -- right. 

MR. ZATKIN :  I do think that this particular aspect 

22 
i of the Environmental Impact Statement need much further 

J 23 consideration and energy being put into it . 

oO 24 
0 
� .... 25 

MR. FARMAKIDES : I appreciate your concern , and I 

very much appreciate your comments. Dr. Grose , you had a 



c � Cll 
� Gl LL 
.., 
0 
>. Cll I-

239 

l uestion here . 

2 DR. GROSE : Mr. White , obviously you' ve done a lot 

3 of homework . 

4 MR . ZA'I'KI N :  Zatkin.  Mr. White was the author of 

5 OR. GROSS : I ' m  sorry . Mr. Zatki n .  Thank you. 

6 Mr. Zatkin, obviously you ' ve done a lot of homework and given 

7 a great deal of thought to this report by Mr. White. Have you 

8 given the same amount of attention and analysis to several 

9 other reports that have -b_een written in this same vein before 

10 and since the White report? 

1 1  MR. ZATKIN : No , I haven ' t ,  in all honesty, because 

l2 I only received a copy of this within the last two weeks . So 

13 I was pressured for time . I was very reluctant to appear 

14 today because I realized that I didn ' t  have all the informa-

l5 tion . I was impressed with the 5 0-odd references made in 

16 Mr . White ' s  report. But I just did not have the time to go 

17 through them like I would have liked to have done.  If I ' d  

18 known a month ago that this was going to happen I would have 

19 been better prepared in that sense. 

20 MR .  FARMAKIDES : Do you know what we could do 

2 1  think it would be very useful . Could we ask the staff to 

and I 

22 respond to this letter , in addition to the other two letters, 

23 and to provide your comments to the questions raised by 

24 Mr . Zatkin .  Mr. Du Val? 

25 MR. DU VAL: We will give it our best efforts here . 



I 
� � 
� � 

1 

2 4 0  

MR. FARMAKIDES : I t ' s  an extensive document, no doubt 

2 about i t .  There are a lot of questions , but there are an 

3 awful lot of them here that I think have already been answered 

4 today . I ' ve seen three or four that have been answered. But 

5 it might be worth while to provide you with a response to 

6 thi s .  Could you do that, Mr. Du Val? 

7 MR. DU VAL : Yes , sir. We certainly can indicate 

8 where that material has already been developed in response to 

9 some of these points that Mr. Zatkin is bringing up now and/or 

10 where it was developed today that it would be in the testimony . 

1 1  MR. FARMAKIDES : I think that would be adequate , be-

1 2 cause it would lead you then to the answers that you ' re looking 

13 for here . I don ' t  know that all of them have been answered, but 

14 some of them that I know of here . And I ' m  not a seismologist 

15 or a geologist by any mean s ,  but Dr. Grose i s .  

16 Let me ask one point, however, Mr. Du Val, with respect 
17 to the first question, with respect to the author of theDEIS . 

18 Mr. Zatkin, did you mention that there was such a name that was 

19 given to you? 

MR. ZATKIN : No, there was not . I called the Californi 

21 Division of Mines at the Ferry Building last week and I talked 

22 to a geologist and he looked up on the registry of Registered 

23 California Professional Geologists . This individual was not 

24 listed, nor was he listed as a member of the Geological 

25 Society of America . 
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l 
MR. FARMA.KIDES : Who is this individual? 

2 
MR . ZATK I N : The geologist at -- I ' m  sorry . Mr. White 

3 is the author of Appendix 2A.  

MR .  DUVAL : Mr.  Chairman , i f  you ' l l permit,  in the 

5 interests of the completion of the record today, I would like 

6 
to read into the record a few of the features of Mr. White ' s  

7 resume so thatthe Board may know of his background . 

8 MR. FARMAKI DES : Let ' s  do that, just to complete i t .  

9 MR. DU VAL : Mr . White has a B . S .  degree in engineering 

to from Boston University, an M . S .  from Penn State University and 

1 1  graduate studies in geophysics from the University of Washington 

12 
During the period 1972 to ' 76 he was the geotechnical engineer 

13 at the Lawrence Livermore Laboratory.  He is at present a 

14 

15 

16 

17 

18 

19 

20 

director of geotechnical engineering at Terra Corporation. 

During the time he was at Lawrence Livermore Laboratory 

he was principal investigation for the NRC soil structure inter-

action research project and co-investigator for an NRC .seismic 

design base project. And he contributed to other NRC projects, 

as well as supervise all geology and seismology studies neces-

sary for the preparation of SAR ' s  for the Laboratory ' s  

2r 
critical faci litie s .  

22 
Prior to his employment at Lawrence Livermore , he was 

l 23 a university instructor, andprior to that he was employed as 

.0 24 
0 
� � 25 

a mechanical engineer. His professional associations include 

membership in the American Geophysical Union , membership in the 
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1 Sei smological Society o f  America , and membership in the 

2 Earthquake Engineering Research Institute . 

3 MR. FARMAKIDES : All right, sir.  Thank you. Did 

4 you have anything else , Mr. Zatkin? 

5 MR. ZATKIN : Wel l ,  I ' d like to know , given those 

6 facts, why was not some listing of his competency , his backgroun , 

7 given in the report? 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

MR. FARMAKIDES : I n  which report? 

MR. ZATKIN : I n  his Appendix 2A, "Geologic and Seis-

logical Implications , "  et cetera. Why simply the man ' s  name? 

the fact that he has these degrees and his affiliations? 

MR. DU VAL : It was a staff report prepared by the 

staff. And we do not normally identify and give background 

he individual staff members . 

MR. ZATKIN : Wel l ,  he ' s  identified on the front of 

he report by name . r mean I don ' t  understand thi s .  

MR . FARMAKI DES : Yes . Well, the answer given by 

on 

r .  Du Val , whether you agree with it or not, or whether anyone 

grees with it or not -- I think from a point of view of most 

f these report s ,  these very thick reports , in view of the fact 

hat there are so many people involved in it, generally the 

ame of the individual or several individuals is not given . 

hether it should be given or not perhaps might well be a 

uestion here . 

MR. ZATKIN:  His name is given. 
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MR. FARMAKIDES : In the appendix? 

MR. ZATKIN : Right on the front of the repor t .  I 

3 ssume he authored i t .  

4 MR. FARMAI<IDES : That was in 1 9 7 3  or ' 7 4 ?  

2 4 3  

5 MR. ZATK I N :  ' 7 4 .  I won ' t  belabor this point . I ' ve 

6 aken up enough time . I appreciate your listening. 

7 MR. PARMAKTDES : Okay . Thank you . Mr . Duva l ,  did 

8 ou have something else? 

9 MR. DU VAL : Just a closing point there in the in-

IO erests of clarification . That appendix was a separate labora-

1 1  ory document that was incorporated as an appendix and that is 

12 he reason for Mr. White ' s  name being on i t .  

13 

14 

MR. FARMAKIDES: I see. 

MR. DU VAL : The balance of the report has a variety of 

15 ontributor s ,  as would normally be the case . And there are 

16 ot separate credit lines in each of the sections . 

17 MR . FARMAKIDES : Okay . Thank you. I think we have , 

18 hen, Ms . Diane Thomas-Glass, Mr . David O ' Page -- and that will 

19 ring us down then to 

20 

2(  

22 

23 

24 

25 f the 

Ms . Glass? 

MS .  THOMAS-GLASS :  Thomas-Glass. 

STATEMENT OF DIANE THOMAS-GLASS 
ECUMENICAL PEACE INSTITUTE 

MS .  THOMAS-GLASS :  I am speaking as a staff person 

Ecumenical Peace Insti tute at 944 Market Stree t ,  
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San Francisco . 

The first thing that I want to say i s  that I ' m very , 

very tired, and I ' m sure you are , too. And I ' m sure everyone 

e l se in the room i s .  And unfortunately , my feeling about 

that and I want this in the record -- i s  that there are ways 

in which this hearing has been very poorly manage d .  I ' m abso-

lutely certain it would have been clearer to have a very strict 

deadline and have not al lowed anyone else to join in and have 

given people time s .  

There are people sitting i n  the room now who have been 

here with me since 9 : 00 who still haven ' t  spoken . I understand 

the dilemma that you face in terms of hearing from people . But 

for you to have to sit here and listen and the experts over her 

to have to sit here and listen and the rest of us to have to 

sit here and wait renders most of us virtually unable to talk 

at 5 : 0 0 ,  after that long of hearing these kind of facts . 

I ' m sure everybody in the room will be glad to hear 

that I ' m  .not going to talk about geophysical facts . I ' m going 

to talk about two sections of the DEIS that concern me . One 

i s  the section on economic impact and the second is the section 

on alternative s .  Just for the record again , this is Section 

1021 . 4 1  which reads briefly -- this is the NEPA from 197 3 .  

"The DEIS has responsibility for evaluating the long and 

short-term impac t ,  both direct and indirect , of DOE actions 

on human physical and social surroundings as well as the 
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natural environment .  That pertains to the economic impact.  

2 4 5  

2 And secondly, on alternatives , as was pointed out earlier, the 

3 DEIS has the responsibility for rigorous exploring , developing, 

4 analyzing and implementing of alternative actions , should they 

5 be needed. 

6 Under economics and my comments are very brie f .  A 

7 woman spoke today about her concern about economic chaos . I ' m  

8 ' concerned about the fact that the DEIS does not site the Bureau 

9 of Labor Statistics job study which shows that any money spent 

IO in the military sector in this country produces far less jobs 

1 1  than spent anywhere else . We are wasting money i n  terms of 

12  unemployment by spending it in the military sector at the 

13 Livermore Lab. I t  certainly affects the Livermore community, 

14 as well as the rest of us who don ' t  live in Livermore .  

Secondly , recently i n  Cali fornia we held state hearing 

16 on the impact of military spending in Cali fornia , and one of 

17 
the key concerns of those hearings were the boom and bust 

18 cycle of military spending where people -- when contracts come 

19 in there ' s  employment , and when they don ' t ,  there isn ' t .  And 

20 a key example of that is the Southern Cali fornia B-1 bomber 

2 1  
experience where people were laid off with a day ' s  notice . 

22 
I want to read something from the " Livermore Inde-

� i 23 
pendent . "  First of all ,  an editorial from the "Livermore 

:f. 
oO 24 is Independent" which relates to this which also relates to 
� � 25 the possibility of a comprehensive test ban which could affect 
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2 " I f  test o r  arms limitation treaties are signed, Livermore Lab 

3 may lose considerable funds and may be forced to lay off some 

4 of its 6 , 000 employees .  To date , the Lab ' s  only plans for such 
fi 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

2(  
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an eventuality are focused on finding ways to circumvent the 

treatay so nuclear weapons development may continue . We think 

the Lab ' s  management ' s  approach is dangerously short-sighted 

and a clear example of themilitary domination of what is sup-

posed to be a University ofCali fornia-operated research labora-

tory . The University and LLL administrators should carefully 

prepare plans for conversion of the Lab to peaceful research , 

which may give America and the world alternatives to widespread 

death and destruction . "  

My concern in this quote i s  the possibility of massive 

layoffs with a day or two ' s  notice at Livermore . Nothing in 

the economic impact part of the Diaf t Environmental Impact 

Statement speaks to this point. I t ' s  a glowing report of how 

Livermore has helped build the employment -- the Lab has helped 

build the employment at Livermore . 

Many things which are not appropriate for me to go 

into tosay point to the need for conversion plans at Livermore . 

In 1 9 7 7  in August, Richard Wagner from Livermore was quote� as 

saying that conversion of Livermore was an impossibility, that 

conversion from nuclear weapons work to any other kind of 

work was an impossibility . And yet today Richard Wagner i s  
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quoted i n  a local paper as saying that Livermore i s  always 

looking for input from other kinds of people , is always open to 

the possibility of input from other people . I ' m interested in 

the juxtaposition of those two things and wonde ring how open 

Livermore really is to possibilities like a comprehensive test 

ban . 

And we at our office have documented the fact from 

Herb York , who was the first director of Livermore , that every 

director at Livermore besides Herb York has always testified 

against the possibility of a comprehensive test ban or a 

threshold test ban . These kinds of things have direct impact 

on the kind of economy that our country is based on now -- what 

has been called at Columbia University a permanent war economy . 

I t ' s  veen documented in studies at Columbia that this 

economy is depleting the American economy . The woman who 

spoke about dishwashers and toasters and so on -- I wish 

I could have spoken to her and encouraged her to read some of 

these studies and find out why our shipbui lding, why our tele-

vision sets, why are shoes are no longer competitive in the 

international market . There is a direct relationship to the 

kind of dollars that we pour into more and more and more mili-

tary spending . 

It ' s  my opinion that this is part of the economic im-

pact that this study , i f  i t ' s  going to talk about economic 

impact ,  should be talking about. It certainly affects the 
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Livermore community, and it certainly affects the rest of us . 

One more thing about the conversion: We ' ve begun an 

3 e f fort last June with no money and only our own will to do i t ,  

4 towards a careful study , a preliminary analysis of the 

5 feasibility of converting Livermore in the event of a compre-

6 hensive test ban or in the event of a change in national 

7 policy. Currently 3 3  percent of the Lab ' s  work is not weapons-

8 related . And I would be happy to document that for you. 

9 The DOE budget for the next fiscal year includes $5 

10 billion for nuclear weapons work , $ 3  billion for nuclear power 

l l  work , and $700 million for all other alternatives . 

12 Representative from �ew York Oettinger in speaking in 

13 1 9 7 7  to the hearings of the House Committee on Science and 

14 Technology Subconuni ttee on Fossil and Nuclear Energy Research 

15 stated , " I  don ' t  know of anything that ' s  come out of these 

l6 laboratories that ' s  actually gone into use. That is an area 

1 7  in which I think we ought to be greatly concerned . We need to 

18 begin to get some of the breakthroughs in technology into use 

19 to solve the very crucial problems that we have . "  He went on 

20 to say, " I  think you are using the taxpayers'  money essentially 

21 to cooperate with the large energy companies which already have 

22 an excessive stranglehold on our society . You see what comes 

� 
i 

23 up from the DOE to us is a lot of exci tement and huge dollar 

� 
., 24 proposals to extend the work in these very high capital-0 � ....... 25 intensive high-technology fields. 
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When it comes to solar, we have to be the instigators , 

or when it come s to fuel cells , or when it comes to any other 

alternative technologie s .  

My concern again with this i s  stated by an employee 

ho did not want to be quoted by name , who said to us recently 

hen we were interviewing him around this conversion study , 

he felt that the real national security question in the 

several years, the next decade , was energy . 

Yesterday in the "Chronicle" there was an article by 

Richard Barnett on " Redefining the Myth of National Security" 

oth of these things , plus the Office of Science and Tech-

nology Policy ' s  February ' 7 8 study which states that decades 

f research and development in basic energy science are des-

erately needed now, and that tha DOE has a critical lack of 

this kind of research in its laboratorie s .  

This i s  also supported by a GAO study , Government Offic 

f Accounting study that came out in February of ' 7 8 which 

states that very structure of the DOE labs mitigate against any 

f this kind of non-nuclear work going on. 

Again, I can ' t  detail the whole study . I t ' s  going to 

come out next week , and it ' s  going to be more than 6 0  pages,  

and I ' m  sure nobody wants me to do that here today . But what 

I want to say with that is that the possibility exists at 

ivermore for solar energy storage , transportation, wind energy 

inds of work to be greatly increased. And all of this 



i 

1 directly impacts both the kinds of things that we ' ve heard 

2 about the nuclear hazards or nuclear possibilities here at 

3 Livermore , and certainly for the rest of us in terms of the 

250 

4 kinds of things which you refuse to let us get into here today 

5 about national policy . 

6 I j ust want to quote from these studies , Government 

7 studies , Lab employees , community people who are saying, the 

8 possibility and the need exist at Livermore to do something 

9 with that facility -- not close it down, but do something other 

lO than nuclear weapons work . 

J I  
I have another quote here that I ' d  like to almost 

1 2  
finish with. I have two more quotes,  actually . This is from 

13  

14 

Barry Commoner ' s  book , "The Poverty of Power . "  " I n  sum, we 

are relying on precisely those sources of energy , fossil fuels 

15 and uranium, which with alarming consistency violate the 

16 

17 

18 

19 

20 

2( 
22 

essential requirements of the ecosystem, the production system, 

and the economic system. Because the present energy sources 

are nonrenewable and technologically complex, they demand pro-

gressively more capital, because the demand for capital grows 

faster than energy production itsel f .  This vital sector of the 

production system has lost its capability to regenerate . 

"Meanwhile,  we are failing to draw upon the one 

a 23 � source of energy which is renewable, is not subject to 
J?. 
.., 
0 >-

24 

{!!. 25 

dminishing returns , i s  technologically simple , is compatible 

with the environment, and is economically capable of 
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1 counteracting the inflationary e f fects of conventional energy 

2 production , the sun. 11 

3 The final quote -- and I want to share i t  with you 

4 today -- gets at a general concern that I have about these 

5 hearings . And again, I ' ve workec with the churches for about 

6 ten years now . And throughout those ten years I ' ve had to deal 

7 with the fact that a lot of people don ' t  trust organized reli-

8 gion. A lot of people apply to me the kinds of bad experiences 

9 r mistrust they have with churches or synagogue s .  And I feel 

IO like you gentlemen have to accept the same kind of guilt by 

1 1  ssociation, because you ' ve accepted a job with a certain 

12 · nstitution or organiation or social reality . 

1 3  

1 4  

15 

16 

17 

18 

And again ,  it gets back to the first thing that I said 

bout the fact that these hearings are inhumanely run. And I 

on ' t  have any suggestions off the top o f  my head today about 

better way to do thi s .  I do have a question about what hap-

ens beyond here . 

You have repeatedly stated that your responsibility 

19 i s  to recognize the problems . And I ' m  real interested in what 

20 happens after that. Who is responsible for answering these 

2T questions? I want an answer for thatin j ust a minute , but one 

22 o f  the reasons I want an aswer for that -- and I can ' t  resist 

l 23 uoting this quote from Harold Agnew , who I ' m sure people know � Q) IL 
� 24 i s  the ex-director o f  Los Alamos, another DOE laboratory : 
0 
� 
..-- 25 "The basis of advanced technology i s  innovation, and nothing i s  
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1 more stifling to innovation than seeing one ' s  product not used 

2 or ruled out of consideration on flimsy premises having to do 

3 with public or world opinion . "  

4 My concern about that is a deep depression I ' ve been 

5 feeling all day about what are we doing here , anyway . What is 

6 the purpose of these hearings? Why waste your time? Why 

7 waste our time? And I don ' t  have a concluding statement , be-

8 cause I feel like theentire hearings are inconclusive . Can you 

9 answer my question about what you do with this information? 

to Who do I write or call or set up a hearing with next week to 

1 1  find out what goes on with this information beyond here? 

12 MR. FARMAKIDES : Ms . Thomas-Glass , I think we ' ve 

13 answered i t  before . We ' ll do it again .  And whether you agree 

1 4  with the system or not is something that I can ' t  control .  I t ' s 

15 up to you. The system requires -- and this is a procedural 

16 system created by the Department of Energy whereby there is 

17  an attempt -- and whether you agree with i t  or not , i t  is an 

18 honest attempt , to obtain an impartial board here to do one 

19 thing: to interface with the public , to hear what your con-

20 cerns are, to articulate the issues , and to detect which of 

21  these issues are really unresolved and have to be considered. 

22 Beyond that, we have no jurisdiction. We have no authority . 

23 Once we render that report , i t ' s  a public report . And this is 

"' 24 an entire public process. 

I frankly think i t ' s a great process . It is an oppor-
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l tunity for the public to participate . This is public participa-

2 tion in action . And very frankly,  I don ' t  know who requested 

3 this hearing . I know you all did .  But I ' m  pretty sure that 

4 the Livermore people are just as responsible for this hearing 

5 as anyone else . I don ' t  know any of these people . 

6 

7 

MS .  '.l'HOMAS-GLASS : My question is 

MR.  FARMAKIDES: What happens? We have the report .  

8 We ' l l  finish the report .  We ' l l  issue i t .  At that point in tim 

9 it goes to the assistant secretary of the Department of 

IO �nergy for Envi ronment , Ms . Ruth Kluson . The decisions with 

1 1  respect to the continued operation of Livermore are the de-

12 cisions of the Department . The final person that will make any 

13 decisions that bear on Livermore is the Secretary . 

14 MS .  THOMAS-GLASS : You no doubt know that that ' s  not 

l5 real reassuring to me . But as you said, that ' s  not your prob-

16 

17 

18 

19 

20 

2 (  

22 

lem. 

I want to summarize one more time , then.  My concerns 

and I hope you' ll take them to heart -- are the alternatives 

section of the report ,  which I consider if we with no money and 

no staff and nothing but our own will can come up with 6 0  pages 

that have to do with job skills and equipment and plant space 

and factual things at Livermore , I would think that you people 

! Cl 23 I could come up with more than a hal f a paragraph on four things 

.0 24 

! I- 25 And the second thing is the economic impact section 

that don ' t  even fill a complete page . 
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1 hich I feel is grossly inadequate in terms of looking at the 

2 real economic situation that the Livermore Lab puts the 

3 Livermore Valley in . 

4 MR. FARMAKIDES : Thank you very much, ma ' am. 

5 

6 

7 

8 

9 

10 

1 1  

1 2  

13 

14 

15  

16 

17  

18 

19 

w 

21 

22 

23 

24 

25 
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MR. FARMAKIDES : Mr. Anthony Barreiro? 

STATEMENT OF ANTHONY BARREI RO  

MR. BARREIRO :  My name i s  Anthony Barreiro. I l ive 

4 at Kresge College , University of California, Santa Cruz . 

5 Before I get into my prepared statement, I read in 

6 the EIS -- I think about 1 1 : 3 0  p . m .  last night -- on page 3-54 , 

7 it should be noted that the Livermore valley is not a milk-

8 producing area, and very few milk cows exist within a few 

9 kilometers of the site. When I went out for lunch, during the 

10 lunch recess today , I bought this little carton of milk from 

1 1  the Holbeiner Dairy in Livermore , California. Apparently, the 

12 Holbeiner Dairy has devised a process for producing milk withou 

t3 cows . That ' s  pretty surprising to me . 

14 I ' m  speaking today for 1100 people at u . c .  Santa 

16 Cruz , who signed petitions calling for these hearings . These 

16 1100 signatures were gathered from a campus population of 

17 about 6 , 000 by a group of people with little experience and eve 

18 less money , and in a matter of weeks . People in Santa Cruz 

19 care about what goes on at the u . c .  Weapons Labs here in Liver-

20 more and Los Alamos. We want an end to military insanity and 

21 environmental destruction . We are joining with a growing num-

22 ber of people around the world in calling for immediate dis­

l 23 armament and a conversion from centralized capital intesive , 

� 
� 24 ecologically disastrous technologies to those which can be 

i � 25 controlled by the people dependent upon them , those which 
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l create work for large numbers of people and which are compatible 

2 with the continuance of higher l i fe on this plane t .  

3 The Lawrence Livermore and Sandia Livermore labora-

4 tories regularly expose their workers and the people of Liver-

5 more and beyond to radiation and radioactive isotopes at dosage 

6 even greater than those everyone else is exposed to . This ex-

7 posure is due both to accidents and to routine waste disposal . 

8 Much of this background radiation comes from nuclear weapons 

9 testing , a sizeable amount of which was American. And we know 

JO where these American bombs get designed. 

1 1  Anyway , I kept reading the DEIS the radiation dosages 

12 in the sewers , in the air and in the soil while measureably 

13 higher than normal , were all individually within federally 

14 established safe limits and would be diluted both in time and 

15 space . 

16  I have some serious misgivings about these conclusion 

17 that this radiation isn ' t  harmful . I think of thalidomide , DDT 

18 of military personnel being marched under mushroom clouds to 

19 see if u . s .  troops could occupy A-bombed countries , of those 

20 men now dying of leukemia ,  and of the kind of military double 

2 1 think which led to destroying Vietnamese villages in order to 

22 save them. And I wonder what criteria are used to establish 

I 23 safe standards for exposure to radiation . 

"° 24 

J .-- 25 are of foremost importance, and the lowest exposure level possi le,  

could it be that the goals of the U . S .  weapons progr 
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t given these goals , are the safe standards . One must also take 

2 into consideration the psychological needs of the people that 

3 work with hazardous materials every day and believe that they 

4 aren ' t  ruining their health and possibly kill ing themselves 

5 in their everyday work . 

6 The biology of cancer and genetics are still poorly 

7 understood and statistical trend to human cancer and birth de-

8 fects take decades to appear. 

9 By the way , I would like to ask why there isn ' t  a 

IO biologist or a physician on the Board today? 

1 1 MR. FARMAKIDES : It is rather difficult to have the 

12 Doard composed of all the disciplines that are involved in 

13 this particular staff, the staff study . So w< have three 

14 people who are here not to be necessarily experts in the draft 

15 environmental impact statement but to be able to understand 

16 what you people are raising as issues . 

17 MR. BARREIRO: How can anyone say what a safe level 

18 of exposure i s ,  since we only now are seeing the costs people 

19 pay for their safe exposures inthe 1950 ' s .  

20 Right under the DOE ' s  nose in Livermore , Dr. Dobson 

21 found attritiated water in extremely low doses causes damage 

22 to mouse ovaries and serious infertility. That ' s  been raised 

23 today , I realize. But even if the lab stopped blowing tritium 

24 into the air and releasing it into the sewers , what safe radio-

25 nuclide is right now damaging all our health. The research 
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1 just hasn ' t  been done on it.  

2 The fact that radio active materials accumulate in 

3 the body , and the effects of radiation are cumulative also need 

4 to be considered when thinking about safe doses . This seems 

5 to . be one great inconsistency , shortcoming of the DEI S ,  in that 

6 it only analyzes one isotope in one release and doesn ' t  assess 

7 the cumulative effects . 

8 Considering the severity , longevity and slowness to 

9 appear, the effects of radiation , it is the height of irre-

10 sponsibility to legitimate any human to exposure, radiation or 

1 1  radioactive material s .  

12 In a true cost benefit analysis of the Lawrence 

13 Livermore and Sandia Livermore labs , the major listed benefit -

14 bigger and better nuclear weapons is actually a cost. A cost 

15 the people of this planet have never had to pay before . 

16 But even if our nuclear arsenal could protect us from 

17 nuclear annhilation, what kind of life would be given us? 

18 Constant anxiety , cancers caused by radiation, birth defects , 

19 congenital cancers in our new-born children. 

20 I 'm honestly astonished that anybody values U . S .  

21 technological superiority in the arms race more than they 

22 balance human life and ecological balance . Think about what 

� OI 23 � is trying to be saved with nuclear weapons ,  and you will see 

., 24 that in the process o f  making them , they are destroyed or 

cheapened. 
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1 What can be done in the context of this environmental 2 impact statement? N o .  1 ,  assess the cancer rate among lab 

3 workers and Livermore residents . 2 .  Include in the report a 4 statement that many medical experts question the actual safety 

5 of established safe doses of radiation . 3 .  The waste produced 

6 at the Lab do not cease having environmental affects once they 

7 leave the Livermore site . Assess the effects that these wastes 

8 have on the eco-sphere and state that no safe storage method 

9 exists for nuclear wastes nor can one be conceived of.  

10 There was a recent inter-departmental federal report 

1 1  on the various modes o f  waste disposal, both proposed and l2 used today , and al l were found to be ineffective over the 

13 long term. 

14 4 .  Assess the environmental impact of the arms race. 

15 5 .  In your section on alternative s ,  support what you call the 

16 use of alternative technologies , and what I call peace conver-

17 sion. Cite the Department of Labor study which showed that 

18 weapons development generates fewer job per dollar than almost 

19 any other form of government spending. The people of Livermore 

20 do need jobs, and with care and ingenuity,  the 30 percent of 

21 the city ' s  workers who work at the labs can be given work that 22 
i i 23 

is socially constructive and relatively non-pol luting. 

I was going to cite the up-coming mid-Peninsula 

"° 24 
l .-- 25 

Conversion Project Study, But Diane Thomas Glass did that 

better than I could. 
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1 6 .  One interim goal which I am sorry to say is 

2 compatible with the continuance of the arms race but would still 

3 make a great deal of sense to me and to the people of my group 

4 is the removal of all radioactive materials from Livermore 

5 and the Nevada test site. This is , of course , only a stop 

6 gap measure , because all the problems associated with waste 

7 disposal , et cetera , still remain . But removal would eliminate 

8 the spectacle of radioactive materials sitting on earthquake 

9 faults near a huge population center and it would stop the 

10 routine emissions of radioactive materials into the air and 

11 water of the Bay Area. 

12 In conclusion , let me ask you to think open-mindedly 

13 about the vast human costs which the Labs , in their present 

14 form, exact from all of us,  especially the workers and the 

15 people of Livermore . And please give serious consideration to 

16 the alternatives . Thank you . 

17 MR. FARMAKIDES : Thank you. 

18 Ms . Margaret Olney? 

19 STATEMENT OF MARGAP.ET OLNEY 

20 MS .  OLNEY : My name is Margaret Olney , and I l ive 

21 in Berkely , 2417 Blake Street , and I am speaking for the 

22 Berkeley Society of Friends and would like to speak very 

il f 23 briefly on two topic s .  

if 
� 24 The first is on the mission of the Labs , and I know 
5 ! 25 this is not considered as part of the scope of the environmenta 
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l impact statement , and that you have l imited power in influencing 

2 governmental policy, but it did seem that speaking at this 

3 hearing publicly would make known our questioning the wisdom 

4 of this policy, and you could transmit this information to the 

5 government which would help change - - which might bring about 

6 some change .  

7 Also , I realized that there would be people here that 

s work at the Labs and it might make them question what they are 

9 doing more seriously than they are now . 

10 My feeling, and I think the feeling really of the 

n Society of Friends, is that the violence , or premediated violen e 

t2 which is involved in doing research in the development of these 

13 very destructive weapons will promote more violence or counter 

14 violence , and that these weapons systems may for a time deter 

15 countries from attacking , and there may be for a time a balance 

16 of power ,  but eventually that balance will be broken and the 

17 attack will come . 

18 I personally -- I think I ' m a little bit more alarmed 

t9 than some of the other people in the Berkeley Friend s .  I feel 

20 that our time is l imited , and that if the work at the Labs 

21 

22 

23 

24 

25 

continues very .much longer , that there very likely will be an 

attack on Livermore which would involve the Bay Area and other 

areas around . And I feel that therefore , feeling this way , th 

this environment is in danger, and that I should speak out 

publicly on this . That is my first concern. 
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The alternative to this i s  t o  put energy and creative 

2 talent into disarmament and to figuring out ways of meeting 

3 violence in a creative , non-violent way which the human race 

4 so far hasn ' t  done much o f .  But I think we have reached the 

5 point where we either do that or we exterminate ourselves . 

6 It took me a long, long time to come to this view , 

7 and I don ' t  -- I think that the motives of the people that work 

8 at the Labs and the desire to protect the country and so forth 

9 are admirable , but I do not feel that if they examined more 

10 closely and more intuitively the behavior of what -- actions 

1 1  of human beings and what courses of actions lead to what conse-

12 quences , that they could continue to do the kind of work that 

13 they are doing. I think that outstanding people have come 

14 to this conclusion , such as Jesus and Ghandi and Tolstoy and 

15 others . 

16 So the other concern is to do with underground testin 

17 which 1 realize is not on this Livermore site , but Livermore is 

18 responsible for underground testing. And I ' ve learned that 

19 there is an alarming rate of radioactivity that gets into the 

20 atmosphere when these tests are done , and I 'm not sure that 

21 the public is aware of thi s .  And it seems to me to make known 

22 the amount o f  radiation that comes above ground when under 

f 23 ground testing is done would be a good thing . 

if 
� 24 And I also wonder about the effects of underground 
l:; 
>-
ftl 
� 25 testing, i f  we are being naive in thinking that this is not 
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harmful . I wonder about the radioactivity getting into water 

2 that seeps into other areas , and how well can you keep isolated 

3 one contaminated underground area from another. I think maybe 

4 there have been so many geologists here, that maybe they can 

fi have the answers and maybe my fears are not important . But thi 

6 is one of the concerns that I would l ike to raise . 

7 

8 

9 _/ 

10 

1 1  

MR. FARMAKIDES : Thank you very much . 

The next person is Mr . Dan Hasley. 

STATEMENT OF DAN HASLEY 
PEOPLE FOR A NUCLEAR FREE FUTURE 

MR. HASLEY: My name is Dan Hasley , and I live at 

12 Kresge College at University of California at Santa Cruz , and r 

13 represent people for a nuclear free future at Santa Cruz. 

14 Everything that I was going to say has been said , so I will j us 

15 summarize it in two small points . 

16 The first is that we feel that all radioactive sub-

17 stances at the Lab site should be removed from the site , and 

18 that they should be isolated from the biosphere. 

19 And the second thing that we feel should be done is 

20 since the DEIS does not deal with the economic impact of the 

21 community on doing thi s ,  we feel that an alternative use commit 

22 should be set up in Livermore , and it should include members 

23 of the Livermore community and people who work at the Livermore 

24 Labs , as well as people in the Department of Energy . 

25 Thank you. 

ee 
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MR. FARMAKIDES : Thank you . 

Mr.  Joe Ventresca? 

STATEMENT OF JOEL VENTRESCA 
HAIGHT ASHBURY NEIGHBORHOOD COUNCIL 

2 6 4  

5 MR. VENTRESCA: My name is Joel Ventresca. My addres 

6 is 202 Grattan Street, San Francisco . I ' m an elected repre-

7 sentative of the 500 member, 1 9  year old Haight Ashbury Neigh-

8 borhood Counci l ,  a San Francisco neighborhood orgnization . 

9 Members of our community group are concerned about nuclear 

10 energy and the research and development of nuclear technology. 

11 In fact , my neighborhood might have seen and acknowledged the 

12 writing on the wall when we voted 71 percent two and half years 

13 ago for the California Nuclear Initiative which would have 

14 placed serious l imitations upon the development and threat of 

15 nuclear technology . 

J6 After review of the draft DEIS on the Livermore site , 

17 we have a number of concerns and questions .  1 .  Why isn ' t  ther 

18 a more complete record of cancer rate studies for the on-site 

19 and off-site populations included in the EIS? Comparison of 

20 on-site surrounding communities , regions , state and national 

2l cancer rates should be include d .  The Laboratory ' s  rate of 

22 malignant melanoma is twice as high as that of the Bay Area 

f 23 and, perhaps,  four times the national average . Melanoma , of 
G> � 
� 24 course , is the most serious type of skin cancer . It is a fast 

! 
� 25 moving , often fatal skin cancer . Malignant melanoma has been 
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9ncreasing around the nation by one to two percent a year. But 

2 in Alameda, Contra Costa, San Mateo counties , the rate has been 

3 going up five to ten percent a year. Bay Area rates for several 

4 different types of tumors are going up. For example ,  one 

5 cancer rates among women in five San Francisco Bay Area countie 

6 including San Francisco have tripled during the last 1 0  years . 

7 And between 1970 and 1975 , the overall Bay Area cancer rate 

8 rose by about 1 0  percent , including double the melanoma rate . 

9 With this information in mind, there should be a 

10 definitive statistical analysis of cancer rates at Lawrence 

1 1  Livermore Lab and comparing those cancer rates with surrounding 

12 communities, the Bay Area and the nation . 

13 The second area of concern is why isn ' t  there a ful-

14 ler description of the 17 accidents at the Lawrence Livermore 

15 Lab listed in Appendix 3 c ,  page 3 . 3 -1 . Three o f  these acci-

16 dents are explained away in one sentence. This is inadequate. 

17 Also, and very importantly, what was the criteria used to de-

18 fine an incident as an accident at the lab? 

19 A third area of concern is this : 25 percent o f  

20 6 0 , 000 SS-gallon barrels of nuclear wastes dumped 25 miles 

2r west of San Francisco , o f f  of our coast , between 1946 and 1970 

22 have broken open , releasing various types of radiation into 

23 the water and sediment around them. A state report found 

24 sesiwn 137 , a dangerous radioactive contarninent in a fish 

25 sample off the California coast . Some o f  the barrels have 
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floated ashore . The concern is that the radioactive contami-

2 nents could work their way up the food chain to our dinner 

3 table . Were any of these nuclear wastes generated by work 

4 done directly or indirectly at Lawrence Livermore Lab? I f  so, 

5 how much or what percentage? I f  so , what do you, or what do 

6 they intend to do about this nuclear dump off the coast of 

7 San Francisco. 

8 Earlier in the hearing , Mr . Duval stated the dump 

9 site off the San Francisco coast did receive nuclear waste 

10 material from LLL , but it was a commercial site . What commer-

11 cial corporation or a company is responsible for dumping 

12 Lawrence Livermore Labs ' nuclear wastes off our coast? Does 

13 this mean since LLL didn ' t  dump it there , it is not responsible 

14 for the waste even though the Lawrence Livermore Lab generated 

15 some of the waste that is there now? 

16 It is a curious thing that of the 17 accidents l isted 

17 in the appendix in the EIS , the draft EIS , this dump site is 

IS not listed. I submit if it was not an acciden t ,  then it was 

19 a very serious mistake which can have potential off-site impact 

20 which is the definition used in the draft DEIS, the criteria 

21 for the listing of the 17 accidents.  

22 Finally, I would like to introduce into the record 

23 a series of nine newspaper articles from the local press over 

24 the last two years concerning the high incidence of cancer 

25 rates on , near and around the Lawrence Livermore Lab . I hope 
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1 the information in these stories can be confirmed, revised 

2 or added to in your final EIS. 

3 In conclusion , in regards to your staff statement , 

4 March 1979,  page 29 , concerning the 14 Lawrence Livermore 

5 Lab employees who have contracted melanoma , staff response 

6 states , "LLL has supplied the California Department of Health 

7 Services with employee records covering the period of approxi-

8 mately 1 0  years . 11 I have three questions on this statement. 

9 A .  Which employee records were included for review 

10 by the California Department of Health Services2 B .  How many 

1 1  employee records are under review? And, finally , c . ,  why aren ' 

12 employee records covering a longer period of time than 10 

13 years being reviewed? 

14 MR. FARMAKIDES : Mr .  DuVal , did you have a response 

15 sir with respect to some o f  the issues raised? 

16 

17 

18 

MR. DU VAL : With response to the last point, I would 

like to ask Mr. Olsen if he can elaborate on the aspect of the 

records that were submitted to the California Department of 

19 Health, or if he has other staff that he can ask. 

MR. OLSEN : I can make the statement that we have the 

2r study going on with the State Public Health , and all of the 

22 records of all of our employees that we have are submitted to 

the State Public Health for working with them. 

You have to recognize that a number of our employees 

25 who worked with us and then terminate , and have left the labor-
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t atory; we have no record of where they live , where they now 

2 reside , and that ' s  the difficulty of going back to many years . 

3 But al l the records of people who are presently employed have 

4 been furnished. 

5 MR. VENTRESCO : Has there been any effort to search 

6 out former employees and where they reside now and try and 

7 find out their medical histories . You are telling me that you 

s supplied the record of present employees 

9 MR. OLSEN : The thing you have to recognize is that 

10 the California Public Health Service has the Twnor Registry 

1 1  for the people that reside in this area, and so they have to 

12 work with those people. If we have an employee that works with 

13 us and chooses to move back to Washington , o .c .  or some other 

14 area , it is very difficult to gain those records .  We have to 

JS work with what is available, and we «e working with the public 

16 health and we are giving them all of the records that we can 

17 possibly get or to gather for this study. 

18 MR. VENGRESCO : Have you made any effort to get the 

19 medical records of former employees , or you have made no effort 

20 to do that? 

21 MR. OLSEN: We have made all the effort to get all th 

22 records we can possibly get ; that ' s  what I am telling you. 

23 MR. VENTRESCO : Thank you . 

24 MR. FARMAKIDES : Mr. Kenneth Miller? 

25 
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STATEMENT OF KENNETH MILLER 

2 DR. MILLER: My name is Ken Miller. I 'm an emergency 

3 room physician in Berkeley . I ' ve been an emergency room phy-

4 sician for seven years. My major training is in internal 

5 medicine . I would like to address my testimony today to the 

6 disaster control plan section . 

7 I would like to refer to a statement made in the 

a beginning page of the disaster control plan which I think 

9 summarized an effect that Lawrence Livermore Laboratory ' s  state 

10 ments have on the public, which is to lull into a false sense 

1 1  of security; that there are medical facilities to handle almost 

12 any envisionable accident . 

13 This is a very short statement. It says , "moreover, 

14 we have taken measures to minimize the consequences of those 

15 accidents that do occur . '' I endeavored to survey over the past 

16 two months the capability of handling an accident involving 

17 radiation contamination in Alameda County, specifically in 

18 Berkeley and in Livermore . And, in doing so, I surveyed many 

J9 ·of the state and county and city agencies who are empowered 

20 with dealing with this problem. I also contacted every hospi-

2r tal in Alameda County and at least one emergency physician from 

22 each one . In addition , I contacted the fire department s ,  the 

23 amb\llence , several police. And I tried to do this on sort of 

24 a grass roots level because I wanted to see just how effective 

25 and how capable the receiving facilities are . And I came up 
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with some very disturbing results ,  and I think these results 

2 should be addressed in the environmental impact statement, be-

3 cause I think that the very existence of Lawrence Livermore 

4 Laboratory and other such nuclear facilities poses a grave 

5 hazard both in terms of the long term effects and short term 

6 effects from accidents . 

7 In my survey , I sort of used a transportation acciden • 

8 I became quickly satisfied that on-site accidents are handled 

9 well at both the Labs . But my worry was really off-site acci-

10 dents because those are the accidents that involve the people 

I J  in the conununities surrounding these Labs . And I did a little 

12 bit of research which took me to critical mass where they re-

13 ported about 200 accidents had been reported to the Department 

14 of Transportation, some of which have resulted in contamination 

15 of the environment and of people involved in the accidents . 

16 And I ran into the problem that they describe which 

17 was jurisdictional disputes .  Throughout the chain o f  conunand 

18 at the state and county and city level , there is a massive 

19 array of jurisdictions . In the event of an accident , the Offic 

20 of Emergency Services provided me with just a very brief listin 

21 of those agencies that would respond. I will just read a few 

22 of them. The Off ice of Emergency Service s ,  the Fire Department 

23 the Highway Patrol , the Sheriff ' s  Bureau, the DOE, Health Care 

24 Services,  Public Works, Cal trans, Flood Control , Explosive 

25 Ordinance Team, Agricultural Commission, the Bay Area Pollution 
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l District, General Services and the Sanitary District s .  

2 The gist of that is that in the response to an acci-

3 dent I think it needs to be clarified who is going to be in 

4 control . It is not really clear. People at the state level 

5 said we can ' t  lean on local agencies. And the law states that 

6 it is the local j urisdiction which is the supervening agency, 

7 so the city is responsible. 

8 I contacted various agencies like the Fire Department 

9 and the 1\Jnbulence Services . The Fire Department has had some , 

10 at least , notification of what to do for radiation accident s .  

1 1  I talked to one fireman who has been with the Fire Department 

12 for 10 year s .  He has received one hour a year o f  a chalk talk 

13 

14 

15 

16 

17 

any particular drill . He doesn ' t  know how to use a 

And he says that the people he ' s  talked to in the 

department don ' t  either . 

The ambulence service is a whole other thing . The 

ambulence service that could possibly deal with an accident 

18 • the one from the laboratories . When I talked to the local 

19 ulence companies in both Berkeley and Livermore , I got -- I 

20 it never happens and I wouldn ' t  know what to do - - a state-

21 of the management of contaminated inj ured personnel from 

22 awrence Livermore Labs says that the use of commercial ambu-

t 23 ences will be held in reserve with the full knowledge that_ 

"-ee 24 
0 >­«I 

hey have no training or facilities for handling problems in-

� 25 olving radioactive contamination. 
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1 I think their recognition of this l ack should have 

2 compelled them to assure that they did receive some training . 

3 And I think it is irresponsible in view of the fact that they 

4 are responsible for these accidents. 

5 

6 

MR. FARMAKIDES : When you say "they , "  who do you mean? 

DR. MILLER: I mean Lawrence Laboratories, the Hazard 

7 Control Division . I think some effort should have made to in-

8 elude the tri-cities ambulence in their training . 

9 I got some very interesting comments when I was 

to talking to the Office of Emergency Services at all levels.  At 

1 1  the state leve l ,  one of them said , well ,  you know, Alameda 

12 County isn ' t  exactly in the forefront of emergency preparedness 

13 At the local level ,  at the county level -- and I 

14 think this is a fair estimation -- the man said I feel like if 

15 we responded to an accident , we have sufficient knowledge to 

16 contain , evaluate and possibly decontaminate injured people 

17 at the site. Dut where do we go. He didn ' t  know where to take 

18 them. And I agree with him. 

19 I checked into every hospital , and I found no facilit 

20 anywhere in Alameda County that is properly equipped to evaluat 

21 and manage a patient who is the victim of an accident , who 

22 happens to be both inj ured and contaminated, no proper facility 

t 23 The Commission of Accreditation of the Hospitals 

Some of them will 

J! 
�I 24 

! .... 25 protocol .  I must say that for them. 

requires you to have a protocol . Every hospital did have a 
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1 decontaminate you and evaluate you i n  a parking lot, and I 

2 hope the weather is good. Others will do so in a morgue , which 

3 is fine i f  they contain the wate r .  Some didn ' t  care . Some 

4 didn ' t  know that you should contain the water. 

5 Facilities have been described , appropriate facilitie , 

6 and it does require some money and some energy , but I think 

7 that this part and parcel of having nuclear facilities in your 

8 neighborhood . It calls for a two-room facility with one way 

9 traffic flow, with special filters in the air conditioning , or 

10 the capability of turning them off right away and the knowledge 

1 1  to do so , and containment for all fluids and waste . And it 

12 takes this to the personnel .  Not one physician that I talked 

1� to had had any formal training in managing a person with radia-

14 tion contamination . Furthermore , they knew of none of the 

10 courses offered. There are free courses offered by Oak Ridge 

16 and the state . The state ' s  ones have been terminated this 

17 year , according to the state office , RADA, because of money . 

18 The last thing regarding the hospitals and the medi-

19 cal personnel is that I sat in on disaster committee meetings , 

20 and I heard things like I am not afraid of anything I can ' t  

21 see . I asked surgeons what they do . Surgery is a real pro-

22 blem. I f  you have a penetration injury, massive bleeding , f 23 sho.ck , you may need to go to surgery right away . There is not 

it 
� 24 a surgical facility in this county, including the Naval Hospi­
o 
1-
1- 25 tal, where my colleagues said, we '  11 let the Navy handle them. 
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l There i s  no facility there for i solated surgery . So that if 

2 you were to have to perform surgery , you might contaminate your 

3 entire hospital . There ' s  been no training , no drill s .  

4 I found it hard to address the problem of evacuation. 

5 Reading through disaster plans is in itself a disaster. It i s  

6 very hard to interpret what is going on . Generally speaking, 

7 they outline the responsibility in the chain of command in the 

s event of a disaster. 

9 I read both the Livermore and the Berkeley disaster 

10 plans , and I couldn ' t  find anv adequate elucidation of evacua-

1 1  tion plans . Rumor has it that Livermore has an evacuation plan 

1 2  for a flood . I have their evacuation plan here . I don ' t  see 

13 evacuation mentioned . Evacuation in the event of a large radia 

14 tion cloud release or contamination , say , from a vehicle is an 

15 entirely different matter from an earthquake or a nuclear disas 

16 ter or a flood . And I think that this should be addressed. 

17 One of the comments that I got, and I feel this is 

18 really important. All along the chain is we l l ,  we don ' t  have 

19 drills because we don ' t  want to alarm the public unduly . An1 

20 

2 f 

22 

I think that there is a di stinction between alarming and educa-

ting the publ i c ,  and that is going to bring me to the last 

thing I have to say, the last area that I want to talx about . 

And this is -- I would like to indict the Labs. I 

indict them because of omissions and because they lull us into 

a false sense oi security . There is a complacency that filters 
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l filters down from the experts . It filters down from the experts 

2 not only at Lawrence Livermore Laboratories , but also health 

3 physicists throughout the country who are invested in the 

4 nuclear industry . 

I attended a conference in Utah last week on low 

6 level radiation , and this was very apparent. Of the 10 speakers 

7 who spoke , seven were gravely alarmed , and had studies which 

8 backed them up ,over the dangers of low level radiation . The 

9 three people who minimized those hazards were all involved with 

10 the nuclear industry . 

1 1  In the Times of 5 September 197 8 ,  I would like to 

12 quote to you an interview, a very short paragraph here . It i s  

13 entitled t?Nuke Emergency Game Plan Ready to Roll in Valley , "  

14 And I quote : " I f  everything goes wrong at once , '  Garber son said. 

15 I believe Jeff Garber son is the Public Relations Director.  "Ex 

16 posure would be well within the safety limit . "  

17 That is a pretty grandiose and broad statement. One 

18 person at the boundary of the labe, he said, would get one or 

19 two rems at the most . It goes on further to say that routine 

20 procedures for specific emergencies have been set up and evacua 

2f ti on contingency plans have been formulated . 

22 I don ' t  think that is completely true . There have 

23 been some contingency plans . I g ive it to Livermore ' s  credit 

24 that they had the best in terms of a radiation spill for their 

25 disaster plan: it was two· pages long. 
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I have some further information that I would l ike to 

2 impart to the people here , which I think further supports this 

3 indictment of the complacency of the experts and how it filters 

4 down and affects us all . 

5 Yesterday, I attended an in-service education put on 

6 by a health physicist from Lawrence Livermore Lab. It was the 

7 first one conducted at Valley Memorial Hospital in Livermore , 

8 cacording to people who were there . I think it is no coincidenc 

9 that these hearings are held today , and that was held yesterday 

IO There was no physician in attendance there . There were six of 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

us , mostly nursing personnel and j anitorial personnel . I 

listened to the slide show and the presentation , and I found 

the same thing that I found when I talked to the radiation 

safety health officer at Lawrence Berkeley Lab, when I read 

the brochure handed to me from Lawrence Livermore Laboratory 

called "Living With Radiation , "  and when I read the guide to 

radiation protection from Lawrence Berkeley Lab, and that is 

that radiation isn ' t  harmful . It is no more harmful than the 

sun. 

I ' m  not sure whether they bel ieved this, or whether 

it is a propaganda attempt,  but I felt that there should be 

at least some mention of the vast array of medical l iterature 

which is accumulating , which indicates that radiation is in 

fact very dangerous; that it is not to be taken lightly.  I 

believe that this flippant attitude descends throughout the 
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agencies . It descends into the health care personnel and the 

2 medical personnel and is directly responsible for the -- really 

3 the lack of preparedness we have in handling an emergency. I 

4 feel like the lab might be afraid to participate in wide-spread 

5 drills for fear that people might realize what it means to 

6 live next to a facility such as Lawrence Livermore Lab. I also 

7 feel that it is an insult to our intell igence not to provide 

8 us in a general public education way with materials so that we 

9 can decide on the basis of studies that are existent presently 

10 what is dangerous and what is not , and what needs to be done , 

11 rather than relying on -- I hope it doesn ' t  happen . And don ' t  

12 worry. The DOE will take care of it . There are lots of 

13 experts . 

14 I have some recommendations. That was my first 

15 recommendation . I really feel that Lawrence Livermore Laborato y 

16 and the health physicists at its disposal should take an active 

17 part in community health education, and that this should be 

18 unbiased; that they should inform themselves, which I feel they 

19 are not , and others of many studies showing the contrary to wha 

20 they put out. 

21 I feel like city and county agencies should be in-

22 formed when there are big loads of radioactive material being 

I 23 transported through their borders . They are , after all, re-. 

u.. 
oll 24 
Cs � ..... 25 

sponsible in case an accident happens. They need to know. 

I t  has already been addressed, the surveillance issue 
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I t  i s  really atrocious . We have here the same situation that 

2 exists in the nuclear submarines, a captive audience exposed 

3 to a known danger, and they are not being followed up. 

4 I would like to ask that Lawrence Livermore Laboratory 

5 address themselves to every worker with any known exposure who 

6 has ever worked there , with a really pe�sistent effort at follo 

7 up. It is very important to follow-up patients . We know this 

8 in medicine. If you don ' t  know , and if you don ' t  look , you have 

9 no basis upon which to say that your operations are safe. 

10 I would like to specifically ask that the people who 

1 1  work at Site 300, the sub-data which is available to the labor-

12 atory be looked at and be studied as a sub-population with an 

1:\ inordinant and unique exposure to both radioactive substances 

14 and other hazardous material like beryllium. 

15 I think that is all I have to say. 

16 MR. FARMAI<IDES : Ms . Grace Dilley? 

17 After this presentation , we will recess for 10 minute , 

18 then we ' ll come back and hear the comments of the l imited par-

19 ticipants who signed up during the course of the day . 

20 STATEMENT OF GRACE DILLEY 

21 MS . DILLEY : I have very few remarks because much of 

22 what I bel ieve in has already been said. I wrote Mr. Penningto 

23 quite late. I will read briefly from this statement. 

My feeling has been borne out by this hearing. My 

• 
� � statement ,  as I said in my letter, will include the following . 
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My observation that the draft environmental impact statement 

2 seems to have been drawn up by the staff of the Lawrence Liver-

3 more Laboratory itself. We know now that it has been . I 

4 din ' t  know definitely that it has been when I wrote this. Thi 

� being the case , the result is not an impartial study and report. 

6 The mathematical data therein can be and should be 

7 checked for accuracy . But the interpretation of these data 

8 would be highly subjective as would be any decisions for needed 

9 changes that might be indicated by them. 

JO Second, I note in certain areas quite general rather 

1 1  than specific statements. For example , page 1-1,  the fourth 

12 pragraph , quote : "Today , programs include magnetic fusion re-

13 search , peaceful uses of nuclear explosive s ,  bio-medical studie , 

14 laser fusion and laser isotope separation research . '' 

15 Again , in paragraph 5 ,  quote : "Anticipated national 

16 benefits include energy programs in geothermal, coal and solar 

17 energy . "  We need to know percentage-wise who much research 

18 in the process and plan in comparison with that for nuclear 

19 weapons research. 

20 In this paragraph also it is clearly shown the non-

2r objective thinking of those who wrote this report, quote : 

22 "Benefits to national defense have resulted from the nuclear 

This i s  an opinion , not a fact. l :i; 23 weapons development program . "  � � cs 
0 � 

I-

24 However widely held, it is now increasingly challenged by a 

25 growing number of citizens , including many eminent scientists. 
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1 Third, and this has just been taken up by the last 

2 speake r ,  concerning health, and this is in the document after 

3 the comments came in and they were summarized. I will just 

4 read from one part of this .  The bio-assay sampling and whole 

5 body counting programs are conducted to ensure the effectivenes 

6 of radioactive materials handl ing , and the containment procedur 

7 and to assess routine or accidental uptake s ,  if any , that might 

8 have occurred. The vast majority, here , �gain, there are no 

9 specifics of how much that majority is , j ust vast. The bio-

10 samples and whole body counts do not indicate any radioactivity 

1 1  above background levels . 

12 During 1978,  which was a typical year , there were 

13 no uptakes of radioactive material which exceeded permissible 

14 guideline s .  Wel l ,  first o f  all , we don ' t  know what permissible 

15 guidelines are . Dr . John Go fman says there is no permissible 

16 amount of radiation. But, secondly , in my own statement , this 

17 reference to background radiation and nothing above background 

l8 radiation does not take into consideration the fact that back-

19 qround radiation in Livermore and the whole surr�unding area 

20 now i s ·much greater than it was 2 0  years ago because of the 

2r increase in atmospheric waste that is still floating around . 

22 Background radiation goes up in the Bay Area with 

23 every single test in the Nevada test site. So that to say that 

24 people here are not getting any more than background radiation 

25 generally. I f  your "generally" refers to the Livermore valley 
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1 in particular, and also the whole Bay Area,  you are not comparin 

2 what is credible , the background radiation for an area where 

3 there is no such facility . And even over the United State s ,  

4 background radiation is going up. 

5 I think we know now from studies that have been done 

6 that,  for example ,  in the state o f  Wahington , the mortality fr 

7 cancer between 1972 and 1975 increased by 8 . 3  percent,  whereas 

� the general background mortality for those years, for the count 

9 as a whole rose only 3 .  4 percent. I think my statistics are 

10 correct . I ' m  quoting from memory. But it was over 8 percent 

1 1  in Washington. It was less than 4 percent. It was 3 . 3 ,  I be-

12 lieve , for the rest of the country. So to say that the body 

13 counts here show nothing more than background radiation general 

14 is really not a very accurate decision on the part of the peopl 

15 here. 

16 I believe we must take much more into account here , 

17 at the laboratory. I hope that the suggestion of -- I ' ve for-

18 gotten his name now. He was one o f  the first speakers dis-

19 cussing this, the seismology here , who said that there should 

20 not be any facility like this operating where the possible 

21 earthquake hazard is the greatest in the United State s .  

22 Why not , i f  this facil ity is to continue its experi-

23 men.ts, it should not take the Nevada site , where the earthquake 

24 hazard is not so real and the population is so much less . 

25 As has been pointed out here earlier, one serious 
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earthquake happening can leak air into the building where the 

2 plutonium is , and we can have a major disaster for a very 

J largely poulated area. 

4 I do not think it i s  right for the labs to say, or 

5 the Lawrence Livermore staff to say that it probably won ' t  

6 happen . It is all right for a man to say it probably won ' t  

7 happen to me . It is not right for a man to say in case it 

8 happens ,  5 million p�ople may be exposed to lung cancer.  No 

9 one may take that chance for that population . No one may take 

IO that chance for any other �uman being except him or herself.  

l 1  And this is a public agency which i s  supported by 

12 public funds. I think this is the message that must be made 

13 to the Nuclear Regulatory Agency , to the Department of Energy , 

14 and which must be demanded of this facility . 

15 Thank you for letting me speak. 

16 MR. FARMAKIDES : We will now recess for 10 minute s .  

17 We ' ll reconvene and we will take the limited participants in 

18 order. 

19 

20 

21 

22 

23 

24 

25 

(A brief reces s . )  
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MR. FARMAKiDES : Mr . Page , could you proceed, sir? 

STATEMENT BY DAVID PAGE 
MOUNTAIN PEOPLE FOR NON-NUCLEAR LIFE 
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MR. PAG£ : Yes .  My name is David Page , and I ' m  here 

5 representing Mountain People for Non-Nuclear Life . Our group ' s  

6 address i s  2 6 0  Desar Way in Felton , Cali fornia .  

7 I ' m  a Vietnam era veteran who has spent my military 

8 years at different hospitals in the medical corps , and since 

9 that time I ' ve trained as an emergency medical technician and 

10 I ' ve worked in that capacity . Because of this background I 

11 would like to offer my perspective concerning the disaster 

12 control plan. 

13 The introduction to the disaster control plan states 

14 that ''It cannot prevent accidents entirely and occasionally 

15 mechanical failures and human error do result in accidents . "  

16 And then it goes on to say , "This organization must be able 

17 to cope with the small and moderate accidents that most fre-

19 re severe accidents that can possibly occur . "  

20 While the authors of this plan consider i t  adequate , 

2t afraid there are problems with it , many of which perhaps 

22 be resolved by any emergency procedures plan. 

t 23 I would like you to imagine as well as you can the 

� 
� 24 ituation that we ' re trying to describe . This i s  a difficult 

! � 25 most people to imagine, and this i s  the point I would 
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1 like to stress , because such events are out of the ordinary , 

2 and only a few people have the ability to be calm, organized 

3 and active in these situations because so few of us have ex-

4 perienced disasters.  This is an important point because the 

2 8 4  

5 samepeople that would be involved i n  a disaster are these same 

6 ordinary citizens . 

7 Immediately after an accident , whatever the cause , the 

8 fire department is to be contacted, and after their arrival on 

9 the scene they are to determine i f  a disaster situation exists . 

10 The emergency dispatcher can then contact the primary disaster 

1 1  control group by radio.  

12 At this point I would like to discuss a hyopthetical 

13 combinat·ion of a natural and man-made disaster -- say for an 

14 example , an earthquake that ruptures Building 3 3 2 .  

15 Since the disaster plans would be geared for a maximum 

16 possible, not minimum possible type of catastrophe , I feel that 

17 referring to such an earthquake is certainly appropriate . Now , 

18 the primary disaster control group to be contacted consists 

19 mainly of the people who are listed on the top line of page 

20 3 (b)  9 in the DEIS . These people can be contacted by radio 

21 at any time , according to the plan . 

22 Does anyone know i f  this is correct , that the people 

f 23 listed are within 24 hour radio contact of the emergency 

it 
o11 24 dispatcher? 
0 � 25 ffffi. FARMAI<IDES : I don ' t  know . Mr .  Du Val , or Mr .  



1 Olsen, does anyone --

2 

3 

4 

MR. OLSEN : Yes. I can answer that . All of the 

people who were on the disaster organization have a disaster 

page . I t ' s  a system on top of Mount Diably which will catch 
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5 
these people in this whole Bay Area . And all of the people are 

6 
doubled up, so that i f  we' re unable to get one individual be-

7 cause he ' s  out of town or something, another individual will 

8 
respond . 

9 
MR. PAGE : Right. However , according to the DEIS , 

lO 
two important groups are not listed in the 24 -hour radio con-

1 1  tact. One is the support groups who are listed here as ''rigger , 

12 
welders , plwnbers , electricians , carpenters, laborers, truck 

13 
drivers , and others . "  And also, the technical staff who are 

14 
experts in the fields of physics, chemistry and engineering and 

15 
serve as an advisory body to the aisaster control director and 

16 
advise him of the possible effects or conditions that can 

17 
arise during a disaster. 

18 
Also i n  the DCP general operations plan it says that -

19 "All laboratory scienti fic and technical departments are re-

20 
quired to assist as requested by the individual coordinating 

2( 
the actions of the disaster control team at the scene of the 

22 

I � 

accident . "  However, the majority of all the laboratory scien-

tific and technical personne l ,  I assume , are only present at 

I would like to say, in case i t ' s  not obvious , that 

oil 24 

l .- 25 

the lab for 40 hours during each 168-hour week. 
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1 the reason for using radio instead of telephones is that in our 

2 assumed instance the telephone lines may not be standing . 

3 It i s  possible in an emergency situation where there 

4 is advance warning, such as at Three Mile Island, that these 

5 isaster workers could be easily contacted. But in this �ypo-

6 thetical case I ' m  talking about , i t ' s  a dif ferent story. 

7 
Contingency plans in case the director ' s  technical ad-

8 visory body i s  Wlable to be contacted -- it may be that such 

9 plans are cost prohibitive . However, it would present in a 

lO possible disaster a serious problem. 

1 1  Another point I ' d  like to bring up concerns fallcut 

12 shelters . I t  states also here i n  the B Appendix that "The 

13 laboratory maintains a number of fallout shelters capable of 

14 housing 14 , 000 . "  This is a projected maximum number of people 

15 that could survive for two weeks in fallout shelters. 

16 
However ,  there are 4 8 , 000 people living in the city 

17 
of L .  d b · 1 d . t '  th t ld d th ivermore , an o vious y ra ia ion a wou e n  anger e 

18 

19 

city enough to live in fallout shelters would also contaminate 

areas outside the city. And there are no plans for maintaining 

20 fallout shelters outside the city . 

21 
The DCP goes on that "Each shelter manager ,  however ,  

22 
is authorized to direct personnel to other shelters when his l 23 shl ter reaches its maximum capacity. Now, if you can imagine 

<Cl 

! 
24 that scene : I propose that many of the fallout shelters 

25 would not be useful because there would be many people figh
.
ting 
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each other to get in the door . And in that case the doors 
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2 simply might not get close<l in time to shield the people from 

3 the radiation . Also, the people that do get in might end up 

4 worse off because "Shelter areas include basements and other 

5 
shielded areas of buildings . Therefore , some protection 

6 against a blast is provided . "  Howeve r ,  I don ' t  believe that 

7 many of these basements have air filtration systems such that 

8 the inhabitants don ' t  breathe radioactive air . And what will 

9 they do after the two weeks of supplys are up? 

10 Also, the report states , " The police department is 

J 1 responsible for developing plans for traffic control during 

12 air raids when employees evacuate buildings to take refuge in 

13 the shelters . "  This brings up another important point . In a 

14 disaster like we ' re talking about , major freeways could be 

15 damaged by the earthquake . Even i f  they were all undamaged, 

16 

17 

18 

19 

20 
21 

22 

they would probably be perhaps useless , i f  not totally use-

les s ,  because of several other factors ;  The earthquake could 

cause much confusion among the populace . When this dis-

traught , shocked populace learned of the evacuation notice be-

cause of the radiation , they would not be likely to obey traf-

fie laws. And in this case , it would only take one or two 

accidents on any freeway to completely clog that traffic artery 

f 23 And there are n ' t that many traffic arteries that bleed out 
it 
<Cl 24 i5 of this area , so we ' re talking about an entire city closing 
>. 
:!!- 25 

in on itself . 
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The incredible chaos that would exist is difficult to 

comprehend . But if you will ponder it for a moment , you will 

probably see that an evacuation quick enough for people to 

escape contamination is highly improbable . So what then? 

Wel l ,  we can ' t  hear , see or smell or know where radiation is 

without a special instrument . Beta and alpha radiation are 

most damaging when we ingest or inhale i t .  Gamma radiation 

penetrates our tissue s ,  but it is not as dangerous as the alpha 

or beta radiation . 

I f  people were told of the danger but they couldn ' t  

get away from, say plutonium dioxide in the ai r ,  they 

would be exposed to a high level of radiation . To quote from 

Dr . Helen Caldicott ,  a pediatrician at the Boston Children ' s  

Hospital Medical Cente� , "Such exposure to radiation kills all 

actively dividing cells in thebody . Hair falls out. Skin is 

sloughed in big ulcers. Vomi ting and diarrhea occur. And 

then as the white blood cells and platelets die, victims ex-

pire of infection and/or massive hernmorage . "  

They would die within two week s ,  not immediately 

some . An extremely high dose of radiation causes confusion , 

stupo r ,  psychosi s ,  fever and death within two days -- not 

two weeks .  Less radiation causes leukemia and cance r .  

Of course , the land would also be affected and con-

sidered useless for many years . I f  the people in any airtight 

shelters survived the two weeks and were able to come out at 
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that time , the psychological trauma could be worse than the 

2 physical . What I ' m  talking about is loss of friends , loss 

3 of homes and loss of areas that you ' re used to -- a total 

4 chaotic situation . 

5 To conclude , as far as I can tel l ,  all of these 

6 important deficiencies have not been yet addressed. Perhaps 

7 they cannot be adequately resolved. Or at the very least, 

8 I would sugges that the DEIS must come to terms with these 

9 questions and let the public know of these problems i f  they 

10 are indeed unresolvable . 

11 MR. FARMAKIDES:  Thank you, sir. Did you have any 

12 conunents? Thank you again .  

13 We ' re going to now start the limited participants 

14 who signed this roste r .  The names are Calvin Wol fe , Mary 

IS Spark s ,  Angie Patterson , and Paul Tule . Mr. Wolfe? 

16 Mary Sparks? Angie Patterson? Mr. Paul Tule . 

17 

STATEMENT OF PAUL TULL 
18 
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19 MR.TULL : Paul Tul l ,  224 3 Minden Street, Livermore . 

20 Well,  I ' m  still not ready , but in most cases I ' ve been able 

21 to speak better extemporaneously than i f  I wrote it down . Now, 

22 we have been speaking of radiation as though it were a 

f 23 tangible substance . But radiation , even from the biggest fu-

� .0 
0 l' 

I-

24 sion furnace we have available to us i s  generally considered 

25 to be sunlight . I t  enters over into the ultraviolet radiation 
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an<l i t  occurs i n  the infrared. Now, the alpha , beta and ganuna 

2 radiation from nuclear materials also is a vibration , an in-

3 
tanglble substance that, for want of a better name , we ' ve 

4 called ether. It cannot be ingested . The only way it can 

5 
penetrate is to actually go through the surface of the skin. 

6 
However, the source of this •adiation is something 

7 
that we can ingest by breathing, by eating, by drinking the 

8 
ater in which it may have been contained . Now, that has 

9 bothered me considerably. I worked up at the Lab up until 196 0 .  

10 
I took a medical leave . Wel l ,  I actually wasn ' t  allowed a 

1 1  medical leave . I had to quit in September of 1 96 0 .  l noticed 

12 
the first accident they have in the book here occurred in 

13 
November of 196 0 .  I don ' t  think I had anything to do with 

14 
that accident . I was away from there then . 

15 

16 

17 

18 

19 

20 

2f 

22 

However, in looking back over i t ,  I did get caught 

in an accident. A good friend of mine working in the machine 

shop , after he had quit out there and was tying of cancer, 

told me about machining a piece of the material that was code 

named " l ion . "  I found out later that that was the code name 

for plutonium. The material coming off the tool bit -- he was 

turning it off the lathe -- the material off the tool bit 

caught fire and burned , j ust like a piece of magnesium. I 23 Now, I was in that building. And about two weeks 
� "° 
ls 
1-

24 

� 25 
later I was called back to be examined for beryllium poisoning. 

I wasn ' t  wearing a badge at the time. And as a matter of fact, 
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it was only three times that I was required to wear a film 

2 ba<lge , and they never showe d .  I later found out that those 

3 film badges weren ' t  a very accurate measurement o f  radiation 

4 in any case. 
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5 So , for various other reason s ,  including trouble with 

6 my back and shoulders , I quit in September of ' 6 0 ,  one of the 

7 reasons being that things that were happening there that the 

8 public needed to know were covered up by a cloak of secrecy, 

9 secrecy that was only to keep the public off the neck of the 

10 officials in the lab. 

1 1  Now, I got ahold o f  this EIS two days ago. I still 

12 haven ' t  gotten through i t .  But I find that i t  can be categor-

l3 ized under something that a member of the Nuclear Regulatory 

14 Commission stated in the "Valley 'l'imes" for Wednesday, April 

l5 the 11th . He says that he had worked for 22 years -- and i t  

16 looks like he came from the Atomic Energy Commission over to 

17 the Nuclear Regulatory Commission . And I have found that many 

18 of those people are from the Atomic Energy Commission that was 

19 disbanded because i t  had lost its credibility. However many of 

20 the people came right on through . They didn ' t  even change 

2r their job. And this man didn ' t  eithe r .  His name was Englekin ?) . 

22 The thing that he said there was, "Fire i s  a very 

23 dangerous thing, but people learn to control it and live with 

., 24 it . ..  He further stated, and this is a direct quote : " Radiation 0 
� .... 25 is no different . "  
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I agree with him. I started out by saying tha� radia-

2 tion is an intangible vibration in what we call ether. How-

3 ver, that does produce ashe s ,  and those ashes can last for 

4 a quarter of a million years before i t  reaches half of the 

5 radiation that it had when it first was created . And those 

6 ashes can be ingested and are the source for the long develop-

7 ent time required to produce cancer .  

8 I find that radon , which is universal in the world 

9 here, degenerates in two-and-a-half days of its half l i fe . In 

IO two-and-a-half days it produces particulate matter that can 

1 1 also be ingested . 

12 Well , I have a direct quote from Dr . Edward Teller 

l:l here , too, the Father of the H-Bomb , concerning the Three 

14 Mile Island Nuclear Powe r Plant . Teller said that evacuation 

15 efforts could have been more dangerous than the accident itsel f .  

16 'l'here was no damage at the power plant, except to the pocket-

17 book . 

18 Now, that ' s  fine . However when it first came out, 

19 they said "meltdown . "  They they denied a meltdown . They said 

20 iodine was found in the milk of the cows , radioactive iodine . 

21 Then they said no iodine . Then they said radon was released . 

22 And then they denied that ,  and they said that that cloud that 23 went over Maine was from the boilout of the rocks that occurred 

24 every year . However ,  such a boilout never occurred prior to 

� 25 this time . And radon, as I said before , is a material that 
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1 degenerates into particulate matter. I t ' s  a gas to start with, 

2 anc1 we can breathe it in during the time it deteriorates or 

3 changes to another material . It can lodge in the lungs , which 

4 are awfully close to the bloodstream. The bloodstream itself 

� could carry a bit of that radon down to the reproductive organs 

6 and mess up the DNA molecule s ,  and we can have an increase 

7 in mutation. 

8 The increase in mutation , I maintain right now, is 

9 sufficient that it should be measurable -- a measurable quan-

to ti ty . 

1 1  There were a couple o f  other things that I had in 

12 mind, but what I ' m saying here and now is that this DEIS is 

1 3  written, first to confuse , insofar as. it is not written in 

1 4 measurements that are prevalent in this country today . Now, 

15 to another scientist,  that isn ' t  too bad. To a guy that 

16 remembers a bit about his metric system, over and above the 

17 fact that you can count it up on your ten figures , can figure 

18 out that 1 .  6 kilometers happens to be a mile, and 16 kilometers 

19 is 10 miles . And 50 kilometers no, 80 kilometers is 5 0  

20 miles . That ' s  the first thing . And then every other 

2r measurement in the DEIS here , i f  you ' re an old codger like 

22 I am who never really did convert to metri c ,  has to convert . 

Then people in authority , without ever signing their 

name , say the same sort of statement that you get from other 

25 people i n  authority , such as Mr .  Englekin, Mr. Teller , and 
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the various people back there on Three Mile Island. Inci-

2 dentally , at Three Mile Island they said the y ' cl  taken into 
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3 consideration all contingencie s .  They could handle the thing. 

4 e l l ,  fortunately they did. But they didn ' t  handle the human 

5 factor , which was the thing that actually al lowed the meltdown . 

So what I ' m  saying is thi s :  We have to question the 

7 reliability of those in authority, particularly those whose 

8 job, whose salary and maybe livelihood depend on i t ,  who have 

9 investe<l so much time and effort in learning how to operate 

10 with this stuf f .  And I mean they have not learned to operate 

1 1  totally with it . 

!2 Instead of making the statement that "'l'he radiation 

l:l is such-and-such at the boundary of the lab , "  they do not men-

' 4 tion one bit of theparti culate matter that came out in the 

15 bodies of quite a few of the people that worked at that lab. 

16 There was this fel low that had this fire on the lion 

17 on his lathe . We had another one two years who died of can-

l8 cer . Both of them drank themselves to death . So on the 

t9 U.eath certificate , neither one of them died of cance r ,  but they 

20 had it . Both of them were good friends of mine . Dut during 

21 the process of dying, they drank themselves to death. 

22 In 195 9 ,  I believe , the cyclotron . We still had l 23 I the cyclotron there . We also had a linear accelerator.  There 

t.L. .0 24 
5 
� .... 25 

were two Mexican ancestry sweeper s .  They had been raised in 

Mexico , though they were born American . They could not read 
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the language . They coultl not read the radiation signs . They 

2 heard what their boss had told them about . They were sent into 

3 the target room of the linear accelerator that night to clean 

4 it up . I t  was already set up with a targe t .  The physicist 

b was fooling around after hours and he looked at the 'l'V readout . 

6 He didn ' t  see anybody . He hit the alarms and fired the accel-

7 erator . Those tw� people were i rradiated . They died in about 

8 six weeks '  time , six weeks later. Their parents were paid off, 

9 and they· were already back in Mexico. Now, that was before 

10 196 0 .  

I I  There was a case wherein thorium, I believe it was , 

12 was found in the water table downstream from the lab, exterior 

I� to the lab ' s  boundary . Those are two cases that I know 

14 happened be fore 196 0 .  Of course,  they ' re not in the book , 

1 5 because they cut it off about that time . I ' m questioning the 

16 credibility of those that are policing themselve s .  

17 MR .  FARMAKIDES : Can we ask the staff to respond to 

18 that, sir? 

19 MR. TULL: If you wil l .  

20 MR. FARMAKIDES : Mr . Duvall , did you hear the comment 

21 made by Mr . Tull? He ' s  challenging the statement made earlier 

22 that there were no off-site -- I guess no off-site impacts t 23 before 196 0 .  And he presents two cases within his personal 

� oO 
0 >. 
� 

24 knowledge that he says are in fact off-site impacts . Is that 

25 correct? 
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l MR. TULL: That ' s  right . 

2 
MR. FARMAKIDES : Do you know ei ther of those , those 

3 two incidents? 

4 
MR. DUVAL : I ' m unfamiliar with either of those 

5 incidents , Mr. Chairman . Are you including the acceleraL<>r 

6 
accident that was described as an off-site accident? 

7 

8 

9 

10 

1 1  

1 2  

13 

1 4  

15 

16 

17 

18 

19 

20 

2r 

22 

23 

ff site . 

MR. TULL : Those men went off site and were buried 

MR. OU VAL : Well , I didn ' t  mean that in a bookkeeping 

ense, but only in the sense that the tabulation in this book i s  

ot intended to be a compilation o f  all accidents , accidents 

ith oxide implications . 

MR. TULL : Actually , Mr. Farmakides did not include 

he other two that I mentioned, both of them good friends of 

ine , the machinist and Nick Kristofi lis . 

MR. FARMAKIDES : Wel l ,  these are the people , now , that 

ou mentioned were on site . That ' s  the distinction with respect 

o that listing that you made reference to earlie r .  I think 

r .  Du Val l ' s  point is that that listing was of off-site impacts 

sn ' t  that correct, Mr .  Du Val? 

MR. DUVAL : Yes , sir . 

MR. TULL : If you get to off-site impacts , we have 

to get to the thing that Mr. Schwartz was trying to bring forth 

oO 24 
long about noon, wherein we do get off-site impacts from the ! .,_ 25 ery development that is done at the Lab . As a matter of 
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fact , we have gotten so much off-site impact that we are now 

2 
using very blithely -- they use the amount of pl utonium back-

3 
ground, and l;efore we started playing around with this stu f f ,  4 there was no plutonium in our ecology -- that is , that could 

5 be measured . Plutonium has been the result of the explosions 

6 
and the use of atomic reactors . And that has become a means 

7 of measurement . 

8 

9 

JO 

11  

12 

1 :l 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 
25 

MR. FARMAKIDES : All right, s i r .  Did you have any-

thing else? 

MR. TuLL : Wel l ,  I do. But I don ' t  remember what it 

is now. I ' ll think about it tonight and stay awake . 

MR. FARMAKIDES : All right, sir . Mr . Watson? Mr. 

Jim Watson? Mr. Vernon Brechin? Ms . Celia Baker? 

STATEMENT OF CELIA BAKER 

MS .  BAKER :  My name is Celia Baker ,  and I live at 

541 Dell Avenue in Livermore , and I wanted to say something 

about not many people from Livermore being here . And I think 

partly i t ' s  because they don ' t  know about this hearing, and I 

think i t ' s  partly because they don ' t  want to know about what 

goes on at the Lab. And I wrote something down. 

My husband has been employed at the Lab for over 12 

years , and it makes i t  a little difficult for me to be here . 

But I wanted to say two things : Firstly, Livermore suffers 

from one of the worst smog problems in Cali forni a .  Yet every 
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day hundres o f  single passenger cars travel to and from the 

2 Lab . And I j ust got the report today . I just saw the report. 

3 And I didn ' t  see anything in there at all about the fact 

4 that Livermore has a batl smog problem. That ' s  a question I 

5 wanted to --

6 

7 

MR .  FARMAKIDES : Would you continue , and then we ' ll --

MS .  BAKER: Yes . I think that the Lab should provide 

8 a convenient mass transit system. I think that might help . 

9 You have no comment? 

10 MR. FA.RMAKIDES : Wel l ,  we ' ll see if we want to ask 

1 1  them for comments . You ' re not really a full participant . You' 

12 at the end of the session. And if we feel that there is some 

1� substance to be brought into the record with respect to the 

14 
UEIS , we ' ll ask the question. But why don ' t  you go ahead and 

15 finish your statement , and we ' ll talk about your questions . 

16 MS .  BAKER : The cars are mentioned in the report, but 

17 
not --

18 
MR. FA.RMAI<IDES : Yes . Yes . 

19 MS .  BAKER :  And the last thing, I put that I believe 

20 that almost all the dangers mentioned today would be al leviated 

21 
i f  the Lab was genuinely dedicated to solving life problems 

22 
instead of creating instruments of death . 

t 23 
MR. FARMAKIDES : Now, let ' s  get back now to the point 

� � 24 that you raised . 
>. 

You ' re suggesting , as I understand you, 
II 

.... 
� that the use of vehicles at Livermore Lab is something that 



c. � 
!::" -8 CD LL 

..., 
0 >-«I ..... 

should be discussed in the Draft Environmental Impact State-

2 ment as a smog producer? 

3 MS .  BALL : Yes .  

2 9 9  

4 MR . FARMAKIDES : \'Jell , I think it was discussed. But 

5 you ' re saying it ' s  inadequate? 

6 MS .  BALL : I di<ln ' t  see anything in there about the 

7 smog . I mean , Livermore is supposed to have the third-worst 

8 smog in California. Wel l ,  the people going to the Lab -- I ' ve 

9 watched them. 'l'here ' s one-passenger car s ,  hundreds of them, 

IO going to and from every day . And I think that that contributes 

1 1  to the problem in the Valley . 

12 

13 

14 

MR. FARHAKIDES : Do you have any comments on that, 

Mr . Olsen? 

MR. OLSEN : Let make some statements . Livermore i s  

15 aware of the smog problem. We ' re aware of the problem that 

16 you s tate , that many people drive to work singly . Now, the 

17 Laboratory is doing a number of things to try to encourage 

18 car pooling. We have set up car pools to assist people in 

19 getting car pools . We ' ve set up preferential parking for car 

20 pools . We have worked with BAR'!' and the city in trying to 

2r encourage buses . I f  you ' ll notice , we have the special buses 

22 that go to Livermore during the lunch hour so that people who 

23 want to go down and do business can do this , so that therefore 

24 they can ride a bus to work and i t  gives them an opportunity 

25 to go to Livermore and take care of business . 
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1 We ' re setting up what we call van pools . And we are 

2 helping the people finance and set these things up . And we ' re 

3 doing everything that we can to encourage the people to go 

4 into buses and vans . So we ' re working with the city, with the 

5 county , with the UART sys tem and with our employees and with 

6 the DOE to do everything we can to try to relieve this problem. 

7 

8 

9 

10 

l J  

12 

1 3  

14 

15 

16 

17 

18 

19 

20 

2T 

22 

23 

24 

25 

MR. FARMAl\IDES : Did you have any other ques tions , 

Ms . llaker? 

MS .  BAKER: No , thank you . 

MR. FARMAKIDES : Thank you. James Smith? 

STATEMENT OP JAMES D .  SMITH 

MR. SMITH : Okay . I ' ve been here all day, and I ' ve 

been listening to the opinions of professors , environmentalists 

and physicists . 

MR. FARMAKIDES : Would you please give your full 

name and your address? 

MR. SMITH : Oh, sure . My name is James Douglas 

Smith . I live in Livermore , California. My address is 5 94 

Escondido Circle . 

I ' ve listened to all the testimony today by experts 

and environmentalists and people that are just concerned , 

and one of the questions that I ' ve come up with that I ' u 

like to ask you i s ,  what are the probabilities of an accident 

happening? Of an earthquake -- well , which -- Well , it ' s  been 



c 
31 

301 

discussed about the earthquake . The probabilities of an earth-

2 4uake cannot even be really calculated, not even with, you 

3 know -- I ' m  sure a lot o f  people in San Francisco would like 

4 to know the probabilities of an earthquake -- of the next one , 

!'l I guess . 

6 But what I ' m stating is human error, or some kind of 

7 an event that would that the release of radioactive material 

8 into the atmosphere what are the probabilities of that 

9 happening? 

10 MR. FARMAKIDES : Mr. Smith, could we also follow the 

11  same procedure? Could you go through your entire presentation 

12 and then we ' 11 deal with the questions? 

I :l MR. SMITH : Okay . That ' s  fine with me . There was a 

14 suggestion earlier about moving radioactive testing out of the 

15 Livermore area. 'l'here • s a lot of people here that don ' t  seem 

16 to realize that Li verrnore is a Lab boom town . Nhat I mean i s ,  

17 back in 195 0 ,  I guess,  i s  when the Lab came in . But when the 

18 Lab came in,  this was just mostly an agricultural type com-

19 rnunity, like Brentwood up north . 

20 When the Lab came i n ,  this town ' s  business sprang up 

2r overnight .  Now, what I ' d  like to know is -- well , I ' l l  just 

22 make my statement . I ' ll ask my question late r .  If the Lab 

i 23 moved out of Livermore, a large part of the population of 

if 
.0 24 
0 

I-
� 25 

Livermore would move out along with i t .  This would have a 

devastating effect on the town ' s  businesses and services , 
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hich means unemployment of a lot of people who provide the 

usinesses and the services to the community of Livermore , 

mostly composed of Lab personnel .  

Another thing, too , that I ' m  bringing up is that I 

reassured that I ' m  safe . First of all , my parents work at 

he Labs , both Sandia and Lawrence. And I ' m  reassured that I 

1l safe , mainly because a majority of Lab personnel live in 

ivermore . Now, i f  I think that i f  many people in Livermore , 

f Lab personne l ,  thought they were in danger, it would be 

them to live in Livermore . I know there are going t 

e hundreds of people disagreeing with me on thi s ,  but that ' s  

feeling . 

I also feel that if there was a danger present, that 

personnel and the people at the Lab would make rapid 

movement to correct the problem . See , the thing i s ,  there ' s  

people here that are from outside areas that do not live in 

the Livermore area, coming in and saying about the problems of 

the earthquake fault and of the possible release of radiation . 

Well , it ' s  all right for them to come into the valley 

and state the problem, s tate their point of view . And they have 

the right to do i t .  But as a Livermore resident, I feel that,  

you know, I am more concerned with -- wel l ,  okay . I ' m  really 

nervous , because I ' m  not used to speaking in front of people . 

MR. FARMAKIDES :  That ' s  all right , sir . 

MR. SMITll:  Okay . I really feel that the Lab people 
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would not put themselves in jeopardy . It j ust doesn ' t  make 

sense . I t ' s  idioti c .  I f  there i s  a problem, i t  should be 
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corrected and I ' m  sure that the Lab, i f  they do find a problem, 

through , hopefully,  future research into the problem, that i t  

will be corrected. 

As a citizen of Livermore , I am concerned about the 

safety o f  Livermore , but I ' m  also concerned about the economic 

ffects of the Livermore Valley , which is not only Livermore , 

ut also includes Pleasanton and Dublin and San Ramon . A lot 

f the Lab people also do business in the other towns , too . 

I feel that i f  you are going to do an in-depth study 

ou had better have a team of scientists that are not appointed 

y the Department o f  Energy, but then again not appointed by 

nvironmentalist groups and anti-nuclear advocate s .  I believe 

that the research team should be composed of personnel from 

eologists to ecologists and I think you should also have an 

conomist on that board to evaluate what would happen i f  you 

losed down the lab like you did with -- I ' m  not saying "you , "  

ut like they did,  whoever did ,  with Valleci tas . Vallecitas 

as been closed for a year due to the fault testing. And I 

now a person personally that worked for that company. He ' s  

een out of work for a year , and it ' s  having a grave impact on 

is pursuit o f  happiness , shall we say . 

I think we should have an economist on the panel to 

ecide, what would be the effects o f  Livermore ' s  business 
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1 aspect? What would happen to the town of Livermore? Would it 

2 turn into a ghost town like the silver mines and the gold 

3 mines of 100 years ago? I hope not . 

4 I ' ve lived in this town for eleven years , and I might 

5 live in it for another eleven . I like this valley . I ' m di-

6 rectly related to -- i f  the Lab closes , I go. That ' s  all there 

7 is to i t .  An<l I don ' t  want to leave. 

8 Now, one thing that ' s  got me a little mad , and that ' s  

9 probably why I ' m a little nervous -- is that all of a sudden 

10 environmental groups that don ' t  live in the Livermore area have 

I I  taken a great concern suddenly about our environment. For the 12 
past six years we ' ve had the third worst smog problem in 

13 California. L .A . ,  I hear, has the worst.  µnd San Jose has 

14 the second. 

1 5  

16 

But I haven ' t  heard one cry from any of the environ-

mentalist groups about our smog problem. Now, maybe the have , 

17 but boy , they haven ' t  made as much of a noise as they have here 

18 
You know, frankly I think that it ' s  all right for them to come 

19 in and talk . But I think that mostly what spurred them on is 

20 the three-mile incident,  which has spurred on a lot of anti-21 nuclear opinions lately. And I don ' t  think , if it wasn ' t  for 

22 
that that we would be having as much anti-nuke people in here 

l 23 I tonight. 

oil 24 The one thing I would like to ask -- and it was 

a question I was going to ask Dr.  Schwartz , but he doesn ' t  seem 
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1 to be here now . I guess he ' s  home eating, which I wish I was 

2 doing . I t  was from his earlier statement , which caught my 

3 interest . And he was saying that we might have in effect 

4 of world affairs. I know that that doesn ' t  pertain to what ' s  

5 happening here directly . But he said that in 30 years that 

6 there would be nuclear holocaus t ,  I guess, in his predictions . 

7 The one question I ' d  like to know is where is he going 

8 to be in 30 years , you know, when the bomb does drop . But then 

9 again, he isn ' t  here to answer . That ' s  really irrelevant.  

10 The main questions I have are : What are the proba-

1 1  bilities of an accident happening out at the lab? 

12 MR . FARMAKIDES : When you say "accident , "  that ' s  the 

13 second time you ' ve raised that same question . And we ' ll ask 

14 that for purposes of the record , that perhaps there be an 

15 answe r .  But first o f  a l l ,  what do you mean by "accident"? 

l 6  What are you talking about? 

17 MR. SMITH : Okay . What I mean by "accident" -- I kno 

18 i t ' s  a wide range . What I mean by accident i s ,  for one , I 

l9 know we can ' t  state , like a missile or a bomb or some kind 

20 of exploded device by a foreign country falling on the Lab . 

2T I don ' t  want to know that. I want to know human error, I want 

22 to know the possible change of a system failing that would 

23 release radiation into the atmosphere . That ' s  what I want to 

"° 24 
(5 know. 

l' 
I- 25 MR. FARMAKIDES : Mr . Du Val or Mr. Olsen? 
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1 MR. DU VAL : Let me start with a point , and, Mr .  Olsen , 

2 
lease to add in when I am concluded , i f  there i s  something 

3 that you would like to say. 

4 

5 

6 

7 

8 

9 

10 

1 1  

1 2  

13 

With regard to the art and science of risk assessment,  

wish we were advanced to the point, from my knowledge of i t ,  

here either from the earthquake point o f  view or the maximum 

ind of accidents we were talking about, we were i n  a position 

o talk statistically about probability of occurrence . To my 

nowledge we are not . The maximum credible accidents that were 

ostulated in the DEIS take the worst credible case of a number 

f different situations and run them through scenarios and 

,
identify consequence . But to get to the total hazard , the 

total risk , you have to multiply consequence by probability . 

14 I don ' t  think there i s  any probability number that is associated 

15 

16 

17 

18 

19 

21 

22 

24 

25 

ith that, because , really. the only way to get probability 

statistics is to have a history of events of that you can look 

back on and say, this happens this frequently and that frequentl 

and use that as a basi s .  Otherwise , you are into theoretical 

probability assessment .  

MR .  SMITH : Okay . so you are stating that there hasn ' t  

been enough accidents to calculate a probility of one happening? 

Is that what you are saying in one way? 

MR. DU VAL : That is a paraphrase of what I said that 

is pretty close . I say that without saying that I wish there 

have been enough . I ' m  saying in the absence of accidents 
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1 stati stics, all we can come up with are theoretical probabilitie . 

2 But we don ' t  count on i t .  That ' s  the point. The point is that 

3 we identify the maximum credible accident and take measures so 

4 that the consequences do not affect people . You minimize those 

fi effects , so i f  it happens we can deal with it . Therefore , our 

6 approach is not based on a warm feeling that the probability is 

7 low . We assume that it is going to happen and look at the con-

8 sequence and take steps to contain those �onsequences .  

9 MR. OLSEN : Let me answer it in a way that I ' m  -- I ' ve 

lO sat here all day, and I ' ve listened to all these things like 

1 1  

12 

ou have . Let me try to answer you in a different way . 

Let me take the plutonium building. as an example , to 

13 try to explain thi s .  You heard today from the various people 

14 

15 

16 

17 

18 

19 

ere who postulated a catastrophe . Now we, in a laboratory , as 

r. OuVal has said and DOE , have tried to write into our docu-

nts maximum credible accidents can occur. Now in the plu-

onium building, we have , as they stated in our Hazards Analysis 

we can have aE much as 40 grams of material . 

e normally work with this is -- or 40 kilograms . We work with 

20 this in 10 dilogram quantities, in work stations.  

2f Now this material is worked in the side of a glove 

22 x ,  in an atmosphere of not air , and we do this because it 

0 23 � 
� 

eeps the plutonium cleaner .  Now we work with the plutonium in 

: 24 a metal, and the statement has been made here that metal in 

! 25 plutonium will burst into flame . Now it is true that i f  you 
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l have chips of metal , it will burst into flame . But i f  you have 

2 a solid piece of plutonium, it will not burst into flame . 

3 Now in the plutonium building a statement has been made 

4 i f  a crack occurs in the building, we ' ve got a catastrophe . 

5 Wel l ,  that is not true , because the building is a second con-

6 tainer . You have the plutonium inside of the glove box , and 

7 i f  a crack occurs in the glove box , the glove box is at a lower 

R pressure than the room, and the air will rush into the room. 

9 t f  a crack occurs in the building, the air will leak into the 

IO room not out of the room. And so these things are as controlled 

11 as we can. 

12 Now we ' ve tried to take a maximum credible accident , 

13 and we did this by going to our heavy elements building, and we 

14  took the amount of material that we worked there , and we 

15 made the assumption that we lost the building , that that 

l6 material burned , and you get so much into the atmosphere . 

17 And this is the maximal credible accident that we predicted . 

18 Now we really see no credible way to get a type of 

19 accident that was proposed by these people . Now they don ' t  

�, beli.· eve u s ,  and they don ' t  d '  ili ., believe our ere ib ty • But 

2r these are the fact s ,  the statements, the best that we can 

22 calculate with the best experts that we have . And these are 

f 23 the things we are trying to bring forth. So I would recommend 
Q) u. 
"" 
0 >. Ill 
.... 25 

that you read the maximum credible accidents and try to 

understand those . 
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Now, as you also have heard , there are a lot of things 

2 that we cannot prove . You ' ve heard the seismic people make 

3 all kinds of predictions . And that ' s  the work that we have 

4 to work within. Now, we have made studies with people to 

5 try to find if there are faults under our sites. We ' ve had 

6 the Bloom Associates make those . Now, they have not found any 

7 indication of them there . As anyone tells you, the harder 

8 you look , you may find them. So no one can stand here and 

9 rove to you with absolute probability that nothing will ever 

1 1  But we ' ve taken all the precautions that we can to do 

12 his. Now, we ' ve had accidents as time has gone on . And every 

13 ime we have an accident , we try to find out what happened 

14 nd correct it.  Where we have had human errors we try to 

15 orrect it such that a human error cannot occur , one single 

16 rror occur and cause an accident . We try to make it multiple 

17 urnan error, so that there is always protection. So the chance 

18 f a catastrophe happening is minor . But we do have a number 

19 f accidents. But we try to keep them inor. 

20 MR .  SMITH : Okay . I have some questions that you 

21 rought up, some questions resulting from what you said. You 

22 aid i f  you stored in --

l 23 � MR. FARMAKIDES : Would you address your questions to 

it 
s ,  please sir? .., 24 

0 � 25 MR. SMITH : Oh , sure . Okay . I have some questions 
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1 on what Mr . Olsen had brought up. Do they store it in solids 

2 
most of the time? 

3 MR .  FARMAKIDES : Store what? 

4 
MR. SMITH : The plutonium . 

5 MR .  FARMAKIDES : Mr . Olsen? 

6 
MR. OLSEN : All the work we do with plutonium is in 

7 the sol ; d  metal . w k · h l '  1 · ' d  • e wor wit very itt e 11qu1 systems. 

8 

9 

10 

Essentially it ' s  all metal . 

MR. SMITH : Okay . Oh, one other question . I was 

wonderin g :  Do any o f  the gentlemen on the Board over there 

1 1  live in Livermore? 

1 2  
MR. FARMAKIDES : You mean any of the people on the 

13 
staff panel? 

14 

15 

16  

17 

18 

19 

20 
21 

22 

23 

25 

MR. SMITH : Yes. 

MR .  FARMAKIDES : I don ' t  know. Mr. Murphy , Mr. Olsen, 

Mr. Du Val , do any of you live in Livermore? 

MR .  DU VAL : I do not live in the city of Livermore . 

I live in the city of Clayton, right on the other side of 

Mount Diablo . 

MR. SMITH : I see . Did any of you live in Livermore 

at one time? 

MR .  OLSEN : Yes .  I lived in Livermore when I first 

worked for the Laboratory from 1954 until 195 7 ,  at which time 

I went to the Nevada Test Site and resided there in the 

testing program until 196 2 .  Then I moved back and I chose at 
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that time to live in Alamo. And I chose to live in Alamo 

3 1 2  

2 because in Livermore I couldn ' t  find a half acre of ground to 

J settle on . 

4 

5 

6 

MR. FARMAKIDES : Mr .  Murphy? 

MR. MURPHY : I do live in Livermore . 

MR. FARMAKIDES : You do live in Livermore . Mr. Smith , 

7 we ' l l have another question , sir, and then --

8 MR. SMITH : Mr . Murphy , i f  you live in Livermore now, 

9 do you feel safe living in Livermore right now? 

10 

1 1  

12 

MR. MURPHY : Yes .  

MR. SMITH : Okay . That ' s  all I have . 

MR. FARMAKIDES : All right , Mr. Smith . Thank you 

t� very much , sir.  Mr. Dougherty , Mr . Hughe s ,  Mr. Dickenson, 

14 and Mr . Eller? Mr . Dourgherty? Mr .  Hughes? Mr. Dickinson? 

15 All right. It will be Mr . Dickinson and then Mr .  Eller. 

16 Could you please give me your full name and address , 

17 sir? 

18 STATEMENT OF JOHN BRUCE DICKENSON 

19 MR .  DICKENSON : Good evening . My name is John Bruce 

20 Dickenson . I ' m  a resident of Berkeley , Cali fornia on 2 5 0 9  

21 Derby Street. And I ' m  here as a member of the Conservation of 

22 Natural Resources student organization from u . c .  Berkeley . 

23 MR. FARMAKIDES : How much time do you need , sir? 

24 MR. DICKENSON : Roughly five minute s .  

25 MR. FARMAKIDES : All right, sir. 
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MR. DICKENSON : One question . I s  this being re-

2 corded for the record? 
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3 MR. FARMAKIDES : Yes ,  it i s .  You.'re being recorded. 

4 MR. DICKENSON : Okay . As students at u .c .  Berkeley 

5 and as members of the Bay Area community we are concerned with 

6 the extreme unsafety of the Lawrence Livermore Lab and its 

7 potential effect on our lives . 

8 After careful examination we conclude that certain 

9 aspects of the DEIS evaluation of LLL are inadequate , inap-

JO propriate or deficient for the following reasons : 

1 1  ( 1) Environmental impacts of routine and accidental 

12 emi ssions of radioactive and toxic substances into the ground , 

1� air and water were not adequately reported in the DEI S .  

14 ( 2 )  Inadequate standards employed for determinin.g 

15 the maximum credible accident for plutonium sampling procedures 

16 and for monitoring levels of exposure to radionuclides . For 

17 example , the maximum credible accident for tritium is far too 

18 low, in light of two accidents involving tritium releases that 

19 occurred .at the Lab on August 6 ,  1970 and in January , 1965 

20 with releases of 3 0 0 , 000 curies and 350 , 000 curies respectivel • 

2r These amounts are on the same order of magnitude as the lab ' s  

22 theoretical vrst case for tritium releases .  

As for plutonium sampling procedure s ,  why isn ' t  J 23 

respirable dust sampling used , instead of whole soil sampling? -0 24 
� l' .... 25 The effective levels of plutonium have been shown to be as 
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much as 2 8 5  times greater than those obtained l.>y whole soil 

2 sampling . This was done by Mr . Carl Johnson, who I think spoke 

3 here earlier. 

4 ( 3) Seismic safety at the Lab is shown to be very 

5 low, or indeed questionable , bu independent analysts , but not 

6 by the Lab ' s  DEIS evaluation. We support the views of Friends 

7 o f  the Earth ' s  critique of the DEIS and we would urge you to 

8 fully consider i t .  We also recommend further sei smic studies 

9 uy an independent group or agency , such as the USGS . 

10 ( 4 )  Regarding insufficient heal th and safety standards 

1 1  for Lab personne l ,  we recommend reexamination of your standards 

12 and that you use the new standards on exposure to low level 

l:l radiation and beryllium. 

14 ( 5 )  Regarding insufficient analysis of transportation 

15 and storage problems and safety . There is no approved perma-

JG nent site for plutonium and other transuranic wastes at the 

17 Lau. What happens with these wastes and who gives authority 

18 for removal and transport of them? Once the transportation 

rn container tests are completed, does the Lab plan on resuming 

�) air shipment of nuclear material? Has there been notification 

2r sent to a l l  counties through or over which the Lab ships 

22 radionuclides? Do each of these counties have an emergency 

23 plan to deal with an accident involving the breach o f  these 

24 containers? These questions should be more thoroughly dealt 

25 with in the final EIS . 
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( 6 )  Regarding inadequate preparation of emergency 

2 response plan : What plan i s  there for local residents within 

3 a ten-mile radius? The only plans arc those prepared by the 

4 local communitie s ,  such as Livermore , and they are totally 

fi inadequate , as we have heard from medical people just earlie�. 

6 ( 7 )  Regarding incomplete information on incidents of 

7 cancers in the Livermore Valley and at the Lab , we recommend 

8 that a full-scale study o f  human cancers be made o f  the Livermo 

9 Valley and LLL by an i ndependent group or agency . 

10 ( 8 )  \ve found incomplete j ustification for the purpose 

1 1  of the Lab ' s  continued involvement in lobbying for and design-

12  ing nuclear weapons for the U . S .  Why not more research in, say, 

I �l energy alternatives? 

14 ( 9 )  We found insufficient raw data throughout the 

15 report that would enable independent analysts to come to 

I "  u their own wel l-documented conclusions about detailed environ-

l7 mental impacts of the Lab and its activitie s .  Furthermore , we 

t8 have found evidence that any level of radiation can affect 

19 humans and is potentially harmful . We deem that the effects 

2<> of radiation should be further examined by independent partie s ,  

a s  well a s  by the staff o f  LLL and that this i nformation be 

22 provided to the publi c .  

Upon further examination, the public and all these 

in<lividuals potentially affected by any level of radiation 

should then determine the level of safety . We further recommen 
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hat standards determined in this manner be the standards used 

2 o evaluate safe leve l s  o f  radiation . 

:.I We feel that to do otherwise is to impinge upon our 

4 freedom to take responsibility for our own lives . Thank you 

or the opportunity to speak . 

6 MR. F�IU.\AKIDES : Thank you ,  s i r .  Mr . David Eller? 

7 r .  Elle r ,  would you kindly identify yourse l f ,  sir ,  for the 

8 ecord? 

9 STATEMENT DY OAVID ELLER 

I 0 MR. ELLER:  Yes .  David Eller, 3 7 9 7  Oregon Way, 

11 Livermore . I moved to Livermore in 195 8 ,  and I ' ve been here 

12 off and on , since . I do not work at the Rad Lab . I have not 

t:l attended u . c .  13erkeley , and I have no connection with U .C .  

14 nerkeley or LLL. I have been concerned about radioactive sub-

15 stances for several years . 

16 First o f  all , Section 9 . 2  of the Draft states "Total 

17 or partial relocation . The cost c f  relocation would be ex-

18 tremely high , since new const ruction of faci l i ties would be 

19 necessary , anti personnel changes would involve much time and 

20 e ffort. The cost of maintaining the programs at another site 

2r would be at least comparable to those at the present site . 

22 "Since tht� environmental impact from the Li verniore l i � operations i s  minima l ,  relocation . i s  not a cost e f fective 
Q) � 
"" 24 

alternative . "  i5 >. � 
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Wel l ,  the way I feel is,  all radioactive -- anything 

to do with radioactive substances and materials at LLL should 

be transferre<l to either Los Alamos or Nevada or an area that 

does not have an earthquake problem or such a large population 

in close proximity . I feel threatened Ly the Lab . When we 

moved here in ' 5 0 ,  atomic energy was consi<lered hunky-dory . 

And I still have that seem feeling, that "Don ' t  worry about i t .  

Everything i s  fine . "  

Now on evacuation , Ken Miller spoke about calling up 

various agencies in the Bay Area and what they tolci him. The 

1 1  day after Three Mile Island I called up the local office o f  

1 2  

1:1 

14 

I fl 

16 

17 

18 

19 

20 

2r 

22 

23 

24 

2i> 

emergency services in Livermore and spoke with the assistant, 

and also the head of emergency services in Alameda County. And 

I was basically told that the reason there i s  no evacuation 

plan for Livermore and Alameda County i s  because there i s  no 

danger and because LLL has told them there i s  no reason for an 

vacuation plan. 

So I talked with Mr. Jeff Garberson, the Public 

Information Officer at LLL, and he said that the only thing to 

orry about would be a discharge of tritium. And if it landed 

in a neighborhood , it would be such a small amount that there 

ould be nothing to worry about and there would be no need for 

evacuation . And he sai d ,  anyway , the wind blows from the west, 

and the prevailing wind would blow it off to the east . And I 

said what happens i f  we get one o f  those rare northeast, easterl 
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winds during the sununer, or at various other times which we do 

2 in the valley on occasion? He didn ' t  say anything then . 

3 So we have to depend , the citizens of Li vermore and 

4 the Bay Area have to depend on an agency which says there is 

5 o need for an evacuation , there i s  no danger , so there i s  no 

� vacuation plan . I don ' t  really think it is the fault so much 

7 f our local emergency services or the Bay Area ' s  or the state ' s  

8 think it i s  the fault of the industries, the various nuclear 

9 ower plants and LLL, who have told them, forget i t ,  there is 

to o need for i t .  S o  I think we are going to have to be just a 

1 1  ittle bit more concerned and take it up on ourselves to j ust 

12 o ahead and have an evacuation plan even though there really 

1�1 sn ' t any danger ,  because I think that is probably what the 

14 esidents of Harrisburg, Pennsylvania were told. Nothing can 

I !)  appe n .  Don ' t  worry . There is no need for a serious evacuation 

16 lan. 

17 I think that j ust about covers i t ,  and I hope that the 

1 8  peakers that have spoken before me -- I haven ' t  been here all 

1 9  ay . But I ' ve attended many public hearings on other subjects , 

w ater , ai r ,  pollution , et cetera. And I notice at those public 

they may go on for hours and hours , people speak . 

22 nd then I read the final EIS or see the outcome . There may be 

0 23 � O speakers speaking on one thing. They make a very big point , 
Q) lL 

..0 24 ut it never seems to really come out in the final except their 

25 etters. And I hope that this i sn ' t  just another public hearing 



c � OI � QI LL 

319 
and you decide to put a couple band aids on the Rad Lab out 

t. there , because that is what I am afraid is going to happen . A 
:J few band aids around the Rad Lab, and I don ' t  think that really 
4 

is going to solve the problem. 

'!'hank you. 
6 MR. FARMAKIDES : Mr. Eller , would you hold on , please? 

7 Did you have any comments on the emergency evacuation 
8 plan, Mr . Du Val or Mr . Olsen in response to Mr . Eller ' s  ob-
9 servation? 

I 0 MR. OLSEN : I think the point i s  again this question 
1 1  of h k a 1 1 · h h c ·  f L '  -- we ave wor e very c ose y wit t e ity o ivermore 
t i  i n  our mutual aid agreement s ,  and in the county , and with DOE, 
I :l with the California State Public Health in trying to be as read 
1 4  a s  we can for any type of a n  accident that we have . 

15 MR. ELLE R :  Mr . Olsen, i sn ' t  that basically for plu-
16 

tonium, if  there was an accident out at the Livermore Airport? 
17  MR. OLSEN : No , that ' s  for any accident that occurs . 
18 

MR . ELLER: We l l ,  I guess you had better tell Mr . 
I !l Garberson, your Public Information Officer, that there are some 

other plans . Because I was told there was no need for any 
21 evacuation plan because there would never be an accident that 
22 

would be of any magnitude that would make any reason to have 
23 an evacuation plan other than a plutonium accident , i f  a plane 

oil 24 crash-landed at the airport . But , of course , we are told now 
25 that those containers are practically fail-safe , so we can 
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basically forget that . Mr.  Garberson didn ' t  tell me that. Thos 

2 are my words . But your Public Information Officer said there 

J was no need for any evacuation plans because there would never 

4 be an accident that would be great enough to be a reason for 

� that . So I am glad to hear that . 

6 But what is the evacuation plan? I would like to see 

7 i t .  

8 MR. OLSEN : Let me explain to you. Let me point out 

9 that as we ' ve gone through the maximum credible accident , if 

lO you take the maximum credible accident that we have at the 

1 1  Laboratory, that we can postulate , there are a criticality acci 

12 den t :  that is one of them . Now if that occurred,  there would 

1� be a cloud pass over you as the closest resident . Now the 

14 dose that you would get would be in a short period of time . 

15 And your best action would be to stay in your house . 

16 MR. ELLER : Would that depend on the speed of the wind 

17 

18 

19 

20 

21 

22 

23 

24 

25 

MR . OLSEN : Any wind that you have -- the speeds of 

the wind can ' t  change enough to make it significant because a 

cloud is going to pass over you in a short period of time . So 

your best --

an hour 

MR. ELLER:  That would depend on if it was one mile 

wind or a - -

MR. FARMAKIDES : Excuse me , sir . 

MR. ELLE R :  - - or a thirty mile an hour wind . 

MR. FARMAKIDES : Mr . Eller , i f  we are going to have a 
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discussion here , let ' s  make it orally so we understand what 2 each person is saying. 

3 MR . ELLE R :  When I asked him, doesn ' t  it depend on the 

4 speed of the wind , and --

5 MR. FARMAKIDES : Let him finish his point , then you 

6 can ask the question . As a matter of fact , we would prefer tha 

7 you ask the questions of the Board . But you are the last 

8 speake r ,  so we ' 11 relax that . 

9 Mr . Olsen, could you kindly respond to that? 

to MR. OLSEN : You asked i f  it depends on the speed of 

t I the wind . Now i f  you have a cloud moving over you, the wind 

12 can only go so fast , and it can ' t  vary a great dea l .  So, yes ,  

it will depend on the speed of the wind , but that variation is 

14  small with respect to the time the cloud will pass over you . 

If> And what I am saying is that your dose to you, as an individual 

16 or people that are under the cloud , will be reduced by you 

17 

18 

19 

20 

2( 
22 

staying in-house , inside more than it would be i f  you were 

moving . 

Now evacuation doesn ' t  really help you as far as dose 

is concerned . Now the maximum dose that you would receive i s  

a few "r" , a few rem. And , as people say , that is not good , 

because you are saying radiation i s  a hazard to you. But that 

t 23 is the amount that you receive , and evacuating would not assist I.I. .a 24 0 >. .., .-.. 25 

that in any way . 

MR. ELLER: I would probably receive the radiation 
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be fore I would evacuate , in other words? 

MR. OLSEN : That ' s  right . 

MR. FARMAKIDES : Did you have any other questions? 

MR. ELLER: Now I know the reason why there is no 

32 2 

� evacuation plan, because it would probably be too late to have 

6 an evacuation plan. 

7 MR. DU VAL : Mr . Chairman , i i  I may make one brief 

8 additional comment . 

9 I think the fact that the draft Environmental S tatemen 

10 conclude s ,  in our j udgment , that evacuation plans are not re-

1 1  qui red for the accidents that are postulated should not, in my 

12 view, be construed as an endorsement that local communities , 

I� or a county or state should not have emergency planning for a 

14 variety of things and reasons that may come up . One need only 

15 to look in the current newspapers that railroad chemical acci-

16 dents in Florida, tornadoe s ,  certainly, the Three Mile I sland 

17 incident regardless whether evacuation was j ustified, prudent -

18 our j udgment at the time thought i t  was . Whether it is evacua-

19 tion or other courses of action, I don ' t  think any responsible 

individual would say to a community that they shouldn ' t  have an 

2T emergency plan that considers various courses of action dependi g 

22 on the ci rcumstances and the situation. 

0. 23 � And I think there i s  a fine record, that has already 
4> 
u. 
"° 24 

0 
>. al ..... 25 

been shown , of Livermore Laboratories being a good neighbor in 

assisting the city and the county in providing their resources 
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t to the degree they can , and helping them developing that . The 

2 responsibility is on the community in terms of general planning . 

3 We would certainly encourage i t ,  and we would certainly support 

4 i t ,  and we ' d  hate to think anything we are saying is construed 

5 as saying we don ' t  think a community should plan for the worst . 

6 That would be irresponsible . 

7 MR. FARMAKIDES : Thank you . Thank you , Mr . Eller. 

8 This completes then the list of limited participants 

9 unless someone has come in in the interim. I ' ll go over the 

tO names again.  Wolfe , Sparks,  Patterson , Brechin , Dougherty and 

11 Hughes . 

1 2  Thank you very much, everyone . I think the Board has 

I� received your views and your comments throughout the day . At 

14 the moment we are trying to absorb at least a portion of them . 

15 We will have the transcript hopefully tonight or tomorrow 

16  morning , and we will go over the transcript . This Board will 

l7 then sit down and begin to draft its report . 

18 As we said earlier, we hope to have a report within 

19 30 to 40 days. At that time you will see i t ,  and you can j udge 

20 us further. 

2T Again , I would like to repeat one point that I made 

22 earlier. There are differences of opinion, obviously , between 

l 23 � the various people that testified today , but I don ' t  -- I do Q) u. "° 24 5 >. � 25 
not find that there is anyone who has been manipulating the 

data that was in the Draft Environmental Impact Statement. I 
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l don ' t  think there has been any charge of that , any serious charg 

2 of that. The interpretations of data is something that varies .  

3 We will assess your comments .  We will assess your 

4 ideas and your views as to what are critical issue s .  And I 

5 daresay that we ' ve already indicated to you that there are a 

6 number of critical issues that we have already focused on . 

7 Is there anything else that you want to say? 

8 For the staf f ,  thank you very much for your comments 

9 and views here . I think that you have given some good advice 

JO to the public . And I think the public in turn has given good 

11 advice to you . With that , we will conclude this session . We 

12 will keep the record open to receive copies of those letters 

l� that we had earlier re ferred to . I think there are three of 

l it  them. 

15 

IG 

17 closed . )  

18 

19 

20 
21 
22 
23 

24 

ir, 

Again , thank you very much , and good night. 

(Whereupon , at 8 : 05 p . m . , the public meeting was 
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I t  is widely understood that a-emi tting radioactive nuclides are among 
the most toxic because the high LET of these particles produces more biological 
injury per unit of absorbed dose than the B- and y-emi tters. The multiplicative 
factor (quality factor) for relative hazard produced by the a ' s  is 20, according 
to the most recent recommendations of the ICRP ( l ) .  Of the a-emitters, the most 
toxic are generally considered to the class of elements known as the actinides 
(Ac ,Th, Pa,U, Up, Pu, Am, Cm • •  ) . According to a report prepared for the ICRP 
and adopted tn 19 72 (2) : 

"The preponderance o f  data obtained for plutonium reflects the 
general consensus that this actinide is undoub tedly the most 
hazardous of the nuclides considered in this repor t " .  

Intravenous injection of 239Pu-citrate in beagle dogs has resulted in bone 
sarcomas at the lowest dose level tested so far in which sufficient time has 
elapsed for express ion of disease (0.016 µCi/kg) . The dose-response appears 
to fit a straight line reasonably well. Hems and Mole state that ttie carcino­
genic potential of injected 239Pu in dogs is 10-20 times that of 226Ra. The 
relative toxicity of 239eu to 226Ra in adult man may be expected to be higher 
than in dogs (J) . 

In the dog, Park and Bair produced nearly 90 percent of bronchio-alveolar 
carcinomas after inhalation of 0 . 6  µCi of 239Pu, corresponding to a lung dose 
of 2922 rad. Bair also analyzed the dose-effect relationship and showed that 
in the rat, an accumulated dose to the lung of as low as 10 rad might be car­
cinogenic (4) . 

In the matter of genetic effects of 239Pu, e�periments in male mice 
suggest that irradiation with a-particles is about 22 times as effective as 
chronic gamma irradiation for the induction o f  dominant lethals. 2 39Pu has 
also been found to be highly e f fective in inducing translocation in male mice, 

(5) even with very protracted exposures • 
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The present maximum permissible occupational body burden for plutonium 

is 0 . 04 1 ... ci (0.64 t4S) . A respected health physicist has called for a reduction 

by a factor of from 10 to 240 ( i . e .  to 0.00272 f1...g - 0.064 rg) in the MPBB((, ) .  , 

I t  is therefore quite important that the environmental impact of both routine 

and accident scenarios be fully evaluated when the facility under considera­

tion is handling lO's to lOO's of kilograms of plutonium ( i . e .  !O's of trillions 

of such maximum permissible burdens) .  I am deeply concerned that the draft 

EIS does not consider fully the consequences of earthquake-induced accidents at 

the Livermore Laboratory. 

* * * * * * *  
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Foreword 

On Septembe� 1 8 ,  1 979 , the Department of Energy (DOE} i s sued for publ i c  
review and comnent a Draft Envf ronmental Impact Statement (DEIS} wh i ch 
assessed the envi ronmental impacts associ ated with current and continuing 
activities at the Lawrence Li vennore and Sandia Li vennore Laboratori es.  
Corrments were recei ved from 23 i nd i v i dual s  and organizations and i n  
addition, numerous requests were made for a publ i c  hearing during the 
comment period. In response to the requests, DOE plans to hold a hearing 
on the DEIS at the Granada High School i n  Li vennore on Apri l 1 2 ,  1 979.  
The hearing wi l l  afford further opportun i ty for publ i c  conment o n  the 
DEI S .  

The major areas of concern raised i n  the written conments received on 
the DEIS i ncl ude: ( 1 )  mission and l ocation of the l aboratories ; 
(2)  health effects and dose calculations; (3 )  sei smology and hydrol ogy ; 
(4 )  emergency plans;  (5)  environmental monitoring analysis and standards ; 
( 6 )  accident analysis and central systems ; (7 )  transport of radioactive 
materi a l s  in the environment; and (8) transportation of radi oactive 
materi a l s .  

This Staff Statement was prepared i n  order to sharpen and focus the 
above areas of concern for discussion and examination at the hearing. 
The format i ncl udes a sul'llllary of the conJnents received and the proposed 
responses to these corrment s .  

The F i n a l  Envi ronmental Impact Statement wi l l  be i ssued l ater thi s 
year and wi l l  reflect the written conJnents received on the DEI S ,  as 
wel l as those presented a t  the pub l i c  heari ng . 

The publ i c  hearing was announced i n  the Federal Regi ster on March 2 ,  1979, 
{43 FR 1 1 821 ) .  Deta i l s  concerning the hearing are included i n  that 
notice. Requests to participate 1 n  the hearing should be made to 
Mr. W .  H .  Pennington, Department of Energy , Washington, DC 20545 
( 301 353-3034 ) .  
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1. Introduction 

The Lawrence Livermore Laboratory (LLL) and Sandia Laboratories­

Livermore (SLL) are located on adjacent sites about 65 km east of 

San Francisco in the Livermore Valley in southern Alameda County, 

approximately 5 km east of the City of Livermore. The sites occupy a 

combined area of 3 . 19 tcm2. Open agricultural areas surround the Liver­

more operations . Site 300, a site located about 19 Ian southeast of 

Livermore is operated by LLL as a nonnuclear high explosives site. 

Hydrodynamic tests are conducted here in support of nuclear weapons 

development .  

Nuclear weapons research and development has always been the primary 

mission of the Livermore operations . However, additional programs 

include magnetic fusion research, peaceful uses of nuclear explosives, 

bio-medical studies, laser fusion and laser isotope separation research. 

Most recently, p�ograms to develop nonnuclear energy technologies have 

been established at Livermore. 

The scope of the DEIS is limited to addressing the site specific 

environmental impacts of Livermore operations, alternatives to site 

operations and trade-off analyses between the cost of these environ­

mental impacts and the benefits derived from continued operations . 

Environmental impacts include those from postulated maximum credible 

accidents associated with Livermore operations . The scope does not 

include assessing the environmental impacts of U . S .  policy to produce 

or test nuclear weapons, nor of any other LLL/SLL activity conducted 

off the Livermore or Site 300 sites. 
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The notice of intent to prepare this Statement was placed in the 

Federal Register on July 16,  1976. Comments and suggestions were 

solicited. Only one letter comment was received in response to that 

notice and that one concerned traffic congestion on East Avenue. This 

issue was considered during preparation of the DEIS. 

These staff comments were prepared in response to the 23 formal letters 

received from public review of the DEIS and will be used as background 

for the public hearing on the DEIS .  Concerns noted by individuals , 

interested group s ,  and government agencies were placed in eight general 

categories as shown in the Foreword. The staff comments 

summarize the various categories, and provide information on proposed 

responses to these issues. Some letters asked specific questions, and 

in certain instances answers were provided in the staff response . 

However, some questions were beyond the scope of the DEIS . 

2 .  Mission of the Laboratories 

Comments : There were several comments requesting that the DEIS should 

evaluate the environmental effects of nuclear war, the design and 

testing of nuclear weapons, and be expanded so as to constitute an 

environmental impact statement for the U . S .  Nuclear Weapons Program. 

Response: The Livermore DEIS was prepared to provide input for deci­

sions on the continued operation of DOE ' s  Livermore Laboratories. 

Nuclear weapons research and development ,  which is conducted in support 

of U . S .  nuclear weapons requirements, has been and continues to be the 

principal mission of Livermore operations. Requirements for nuclear 

weapons are imposed on DOE by Congress and the President as part of 

the overall national defense policy. The scope of the DEIS is limited 

to addressing the site specific environmental impacts of Livermore 

operations and does not include assessing the environmental impacts 

of U . S .  policy to develop and test nuclear weapons .  
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U . S .  defense policy and nuclear weapons requirements in support of 

that policy restrict alternatives as to DOE ' s  weapons development 

activities. However, the converse is not true. DOE ' s  development 

of nuclear weapons does not foreclose options with respect to the 

overall U . S .  national defense program. Consequently, it is the DOE 

staff view that meaningful decisionmaking on the continued Livermore 

operations does not require a consideration of the issues associated 

with maintenance of a nuclear weapons stockpile or the possible 

environmental effects that might result in the event of a nuclear 

war. 

3. Environmental Monitoring 

Comments: There were comments that the statement contained insuffi­

cient information regarding the environmental monitoring program, 

specifically that not enough data were included for the reader to 

make an independent determination of the environmental impact of the 

Livermore operations. 

Response: To provide the detailed information requested, information 

from the 1978 annual environmental monitoring report for the Livermore 

site will be included in the FEIS , together with information describ­

ing the sampling and analytical procedures employed in the program. 

The FEIS will also contain a s\.Ulllllary of environmental monitoring data 

covering several previous years, so that the reader can evaluate the 

effectiveness of the effluent control measures at Livermore . 

Comment :  There was a comment that the DEIS fails to analyze the 

impact of routine and accidental releases on the following water 

supplies : Retch Hetchy , South Bay Aqueduct, California Aqueduct , 

Patterson Reservoir and Del Valle Reservoir. 

Response: 

Hetch Hetchy: Water in the Betch Hetchy Aqueduct flows in a pipeline 

located about 11 km southwest of the Livermore Site. Water is pumped 

from this aqueduct to provide the primary treated water supply for 
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the laboratories. As the source of water is in the Sierras , local 

effluents could have no credible effect on this supply. Quarterly 
samples of this supply are analyzed for radioactivity as a background 
measurement. 

South Bay Aqueduct and Patterson Reservoir: The South Bay Aqueduct 

flows in a open channel at a closest distance of 1 . 6  km southeast of 

the Livermore Site. Upstream from this point water from this aqueduct 

is diverted to fill the Patterson Reservoir, located about 2 km north­

east of LLL. Samples from the Patterson Reservoir are collected 

quarterly and are analyzed for gross alpha and beta radioactivity as 

well as tritium content. Accordingly, water from the South Bay Aque­

duct is regularly monitored for radionuclide content at a point that 
is typically downwind from Livermore operations. The radioactivity 
observed in these samples is within the range of background. 

California Aqueduct : The California Aqueduc t ,  like the Delta Mendota 

Canal, is judged to be too distant from the Livermore Site to be 

influenced by operational releases of radionuclides ( ......... 15 km) . 
Del Valle Reservoir: This reservoir is sampled quarterly and analyzed 

for gross alpha and beta radioactivity and tritium content. Again , 
the radioactivity has been found to be within the range of background. 

The above responses apply to operational releases. In the event of an 

accidental release, all surface water sources in a downwind direction 

from the point of release would be sampled. 

Comment :  There was a comment that the DEIS did not note that detect­

able levels of depleted uranium were discovered in soils in the 

Central Valley near Tracy, and that this uranium originated from Site 

300 operations. 

Response:  The annual environmental monitoring report for 1 9 7 3 ,  URCL 

51547, indicates that in many cases the uranium levels are elevated 

over that expected for soils in this area of California . Site 300, 
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in the Diablo Range west of the San Joaquin Valley, uses uranium, 

which is depleted in the 235u isotope. in high explosive experiments. 

Since the 234Jt238tJ ratios in the San Joaquin samples correspond to 

those for natural uranium rather than those for depleted uranium used 

in the explosive experiments , Site 300 is not considered a credible 

source for these elevated levels. This matter was not discussed in the 

the DEIS because it was concluded that the •ource o f  uranium in that 

area was due to uranium in the phosphate fertilizer applied to the 

soil. The presence of uranium in Florida phosphate rock, from which 

the phosphate fertilizer is derived, is generally recognized by 

agricultural authorities as posing little health hazard. 

Commen t :  There was a comment that the DEIS should discuss the environ­

mental impact of Site 300 operations on the approximately 100 acres 

of the site that have been released to the State as a wild life 

prese rve . 

Respons e :  A radiological survey o f  this property was made in 1973 prior 

to the release and in compliance with AEC requirements for disposal of 

land. A terrestrial survey was made using a sensitive gamma 

detector (sodium iodide) with readings made a t  a nominal height of 

one meter above the soil surface. Soil samples were also collected for 

uranium using mass spectroscopy. The terrestrial radiation exposure 

rates , which vary from 4 . 0  to 6 . 5 microroentgens per hour (µR/h) , 

are typical for natural background for soils in this area. Likewise, 

the variat ion of one to three parts per million in the total uranium 

is within the range observed in northern Californi a .  

Other impacts such as noise pollution from DOE high explosive testing 

are negligible due to the distance of the firing bunkers from the 

eastern site perimeter. The closest bunker ,  Bunker 812. which is 

located in a deep ravine. is nearly three quarters of a mile from 

the perimeter. Concentrations o f  airborne beryllium at sampling 

points between this bunker and the east site boundary are less than 

1% of that specified as the permissible standard. 
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It was concluded from these measurements that Site 300 operations 
had no measurable impact on the area up to 1973. Since that time , 
annual surveys near the site perimeters have not indicated offsite 

impact .  No construction is presently planned along the east perimeter. 

Comments: Several comments questioned the practice of "whole soil 
sampling" for plutonium in soil measurements rather than using the 

"respirable dust techniques" employed by Dr. Carl Johnson in Colorado. 

Response:  While respirable particles of plutonium in air are, of 

cours e ,  the particles most likely to be retained in the respiratory 

tract of man if inhaled, the procedures by means of which the 

relationship of particles in soil to particles in air is determined 

remains a very difficult and uncertain one despite extensive research. 

For this reason , until recently all radiation protection organizations 

issued exposure limits and air concentration limits in preference to 

issuing soil limits in order to regulate and limit inhalation exposure . 

Dr. Johnson ' s  method of soil analysis has not been accepted because 

there is no background information to allow estimates of air concen­

tration from these measurements.  Further, it is doubtful that the 

methods are reproducible because the quantity of fine particles will 

vary depending upon soil conditions and topography; wind resuspension 

of soil is a complex process governed by far more than the presence 

of small particles on the soil surface. 

Consequently, Dr. Johnson ' s  method , which consists of sweeping the 

soil surface, has been criticized because the technique is not 

reproducible with respect to the depth of the sample , and because 
the physical and chemical treatment following collection materially 

alters the particle size distribution from that found in the soil. 

Moreover, by failing to measure plutonium beneath the surfac e ,  the 
Johnson technique overlooks possible uptake by vegetation with 

subsequent environmental dispersion and/or transport . 
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At Livermore, soil samples are collected in the offsite vicinity of 

the site as part of environmental surveillance monitoring. Here, 

there is a requirement to collect the sample to sufficient depth to 

account for essentially all the plutonium that may be present.  A 

surface swept sample offers no such assurance. The sampling method 

used at the Livermore Site is the same as that recommended by the 

Nuclear Regulatory Commission (NRC) Regulatory Guide 4 . 5 ,  which 

specifies a surface sample collected to a depth of 5 centimeters . 

The Environmental Protection Agency (EPA) , in their "Proposed 

Guidance on Dose Limits for Persons Exposed to Transuranic Elements 

in the General Environment" (EPA 520/4-77-016) , reconnnends that soil 

samples of one centimeter depth be taken when providing evidence of 

compliance with the guidance . However ,  in a recent EPA comparison 

study (D. E. Bernhardt, J .  D .  Bliss, and G .  G .  Eadie, "Comparison 

of Soil Sampling Techniques at Rocky Flats , "  Selected Environmental 

Plutonium Research Reports of the NAEG , DOE/NV0-192 - in press) , 

EPA stated that 0 to 5 centimeter samples can be used to conserva­

tively estimate the activity per unit area for the upper one 

centimeter. 
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4. Geology and Seismicity 

C011111ents: There were a nUlDber of conunents regarding the definition of 

the potential geologic and seismic hazards to the LLL/SLL sites. 

These comments can be conveniently grouped under the following topic s :  

(1)  The tectonic model used in the DEIS is incorrect .  

(2) The potential for surface faulting a t  the LLL/SLL sites was 

not properly evaluated. 

(3) The seismic hazard was not properly evaluated. 

A number of specific issues were raised with respect to each of the 

above categories . These specific issues will be discussed in the 

appropriate section of the staff ' s  respons e .  

Respons e :  The recent publication by Herdl and the extensive fieln 

investigations at the Vallecitos site have been reviewed. In light 

of the new information noted from these reviews, several areas in 

the original investigations2-4 have been identified as requiring 

additional field investigations . For the reasons discussed below, 

these additional investigations probably will not change the basic 

conclusions given in section 2 . 3 . 3  with respect to the safety of 

the LLL/SLL sites and the adequacy of the design of the critical 

facilities. In order to confirm this conclusion, an extensive pro­

gram to reassess the potential seismic and geologic hazards to 

the LLL and SLL sites has been developed. This program is described 

below in the section "Proposed and Ongoing Investigations . "  

Although References 2-5 reflect the bases for current understandings 

of the local seismology, Ref. (1) and the ongoing investigations at 

Vallecitos also were reviewed to determine what impact this informa­

tion would have relative to the safety of the LLL/SLL sites. The 

potential impact could be in two areas ; (1) change the specification 

of the ground motion for the Safe Shutdown Earthquake (SSE) and 

(2) alter the potential for surface faulting. 
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The ground motion specified for evaluation of our critical facilities 

is based on placing an earthquake on the Tesla Fault at the nearest 

approach to the site boundary. The mapped length of the Las Positas 

Fault is approximately 15 km (Ref.  {l) ) .  The estimated length of the 
Tesla Fault in Refs. 2-5 is about 30 km, thus the potential maximum 

earthquake on the Las Positas Fault would be smaller than on the 
Tesla Fault. Thus the "discovery" of the Las Positas Fault does not 

have any impact on the size of the SSE, nor does it bring the earth­

quake any closer. In fact, it should be noted that Fig. 4 of Ref. 2 

shows a possible fault located which subsequently has been identified 

by Berdl as the Las Positas Faul t .  This possible fault was not con­

sidered in detail in Ref. 2 because the Tesla Fault was clearly more 

significant and was inferred to pass under the LLL/SLL sites. In 

response to one cotmnent,  it should be noted that even if the Las 

Positas and Verona fault systems are considered to be the single 

tectonic system (which is extremely improbable) the total length of 

this combined system would be no longer than the very conservatively 

assumed length for the Tesla Fault.  

While the extent and importance of the Las Positas fault system to 

the tectonic model of the Valley was somewhat unexpected, as dis­

cussed above , it does not impact the design basis. 

The basis for the statements that the critical facilities do not 
have to be designed for surface faulting are based on the field work 
reported in Refs. 3 and 5. Additional discussion is provided later. 

Tectonic Model The tectonic model used in Refs . 2-4 is clearly in 

need of updating as a result of Ref. 1 and the large amount of infor­

mation generated at the Vallecitos site. The model was based on the 
reasonably well established regional tectonic fabric of the area with 

a general northwest/southeast trend. This includes the more major 

structures like th Calaveras , Greenville and other possible faults 

such as the Mocho and Livermore faults. The model did not include 

the Verona and Las Positas fault systems. The Verona fault is a 
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dip slip feature related to what appears to be a result of east-west 

compression of the Livermore Valley. The Las Positas fault is an 

anomolous feature trending northeast/southwest which is difficult 

to explain tectonically in the regional framework. 

Because of close proximity of the Las Positas fault zone to the LLL/ 

SLL sites and (at least in some tectonic models of the Valley) its 

importance to the tectonics of the Valley several questions about 

this unique transverse feature do arise which require investigation. 

For example: 
1. Why does the Las Positas fault zone trend normal to the regional 

structural fabric of the region? 

2 .  Is it active , what is the gross amount of displacement ,  what is 

the dip component (sense of movement) and is there creep associated 

with the feature? 

3. What is the relationship of the Las Positas fault with other known 

faults in the area ( e . g . , Calaveras , Greenville, Verona and 

Livermore)? 

4. What is the extent of the fault - does it terminate, merge , truncate 

or continue? 
5 .  Could it be nontectonic in origin such as a compaction fault 

(gravity feature ) ?  

LLL has been involved in the review of the Vallecitos site under contract 

to the U . S .  Nuclear Regulatory Commission. As part of the NRC effort , 
LLL bas directed several studies6 , 7  of the Vallecitos site. A small 

part of that effort was to briefly synthesize all the available 

informati�n and examine possible tectonic models of the Livermore 
Valley . A number of possible models exist ,  several of which would 

reduce the seismic hazard at the LLL/SLL sites relative to the 

seismic hazard defined in Refs. 2-4 and the DEIS. For example, one 

model suggested in reference 7 is that apparently stress is being 

transferred across the Livermore Valley (east-west) perhaps by the 

Las Positas fault or any other unknown transverse fault as well as 

folding. The sense or movement on the Las Positas is predominantly 



11 

vertical (normal movement) with the northside down dropped . I f  the 

valley was rotating then the the Las Positas may not be tectonic or 

it may be a secondary fault only capable of sympathetic movement 
and further, i t  may not be capable of generating its own major earth­

quake. 

Based on known folds and faults in the Livermore region, the valley 

is probably under compression, being squeezed between movement along 

the Calaveras and Greenville fault s ,  and the predominant stress from 

the wes t .  Further, based on the regional Bouguer gravity map a pro­
nounced anomally trends along the southern boundary of the valley . 
This is interpreted as a major basement discontinuity and may reflect 

the north end of the Diablo Antiform (north side down dropped) . 

Assuming the principal compressional stress is from the west end a 
buttressing effect persists parallel to the Greenville/Altamount 

Highlands and another buttressing effect trends along the north end 

of the Diablo Antiform/Las Positas fault then a simple structural 

model can be developed. I t  should be pointed out that other gravity 

gradients parallel the Calaveras and Greenville faults. The thick 

sedimentary sequence in the Livermore Valley , some 8 ,000 feet thick, 

has been folded into a broad syncline. These sediments are inferred 

to be Plio-Pleistocene age and due to their great thickness, down­

warping caused by compressional folding is suggested. 

I f  this model is anywhere near correct,  then the Las Positas fault 

is the buttress boundary along which active (?) north-south folding 

is taking place to the north (Livermore Valley) . South of the 

fault plane the competency of the basement rock is far greater than 

tbe sediments to the north. Therefore , the compressional shortening 

effect is not as great. In short,  differential shortening west to 

east is taking place either side of the feature. The shortening 
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north of the fault is causing downwarping resulting in the downdropping 

of Livermore Valley and subsequent valley filling. Regional uplift 

of the Diablo Antiform south of the Las Positas fault also may be the 

result of this shortening effect. 

This is perhaps the most simple/obvious model - others have 

been developed. What is interesting about this model is that the 

Las Positas Fault does not have to be considered tectonic though it 

indirectly reacts to tectonism-folding . It is merely a zone of 

weakness along which folding takes place. 

A possible model at the other extreme is to consider the Las Positas 

fault zone as a maj or tectonic fault capable of generating a signifi­

cant earthquake based on its length. As discussed earlier, this 

should not alter the assessment of the seismic hazard because the 

seismic hazard was based on a fault which was conservatively taken to 

be longer than the Las Positas fault zone. 

The proposed LLL investigations coupled with the information from the 

investigations at the Vallecitos site should resolve the important 

questions about the appropriate tectonic model for the Livermore 

Valley. 

Potential for Surface Faulting A number of comments have been made 

about the adquacy of the basis for the statement that the Livermore 

Site critical facilities did not have to be designed for surf ace 

faulting. Staff has been concerned with this problem since the 

inception of the seismic safety review program. For example, one 

of the main recommendations made in Ref. 2 was that a field investi­

gation be conducted to determine if there was a potential for surf ace 

faulting at the LLL site. The results of this investigation are 

reported in Ref. 3.  A number of different methods were used to 

attempt to locate the various faults. None of the faults could 

definitively be located. The fault traces shown on Fig. 9 of Appendix 

2A of the DEIS are all conservative interpretations of the field work 
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and other tenuous evidence .  I t  should b e  noted that Herd ' s1 map does 

not show any faulting under the LLL site and only the Las Positas 

Fault passing through the SLL site . 

A question has been raised about the truncation of several faults 

near the LLL/SLL site boundary on Fig. 9 of Appendix 2A. The rea­

sons for truncation are given in Ref. 3. The various methods used 

to locate possible concealed faults failed to show any evidence for 

those faults extending under the LLL/SLL sites. Herd ' s1 work would 

provide an alternative explanation. As noted above, the faults 

shown on Fig. 9 are all concealed faults and the basis for extending 

these faults was inconclusive. Because the extension and location 

of these faults was made on (from the point-of-view-of-safety) very 

conservative grounds , and in light of Herd ' sl work, it is possible 

that none of these faults exist on the LLL site. 

Assuming that Herd ' sl map is correct then the only potential for 

surface faulting at the LLL/SLL sites is from the Las Positas fault 

system. It is unlikely that the faulting from the Las Positas fault 

zone would extend under the critical facilities at LLL as they are 

outside the extremely conservative 1/2 mile control width used for 

site nuclear power reactors . The Tritium Research Facility on the 

SLL site i s  within the control zone of the Las Positas fault system. 

For this reason , additional field studies were taken to investigate 

the existence of the Las Positas Faul t ,  as well as , splays of the 

Tesla Fault in the vicinity of the Tritium Research Facility on 

the SLL site.  The results of these investigations are reported 

in Ref. 5 .  A number o f  d ifferent methods were used to attempt to 

locate any faulting in the vicinity of the Tritium Research 

Facility including trenching. No evidence was found by trenching 

or during the surface geologic examinations or in any other phase 

of the investigation to indicate a possible hazard to the facility 

due to surface fault rupture along an active fault. 5 
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As indicated above, although it is unlikely that the Las Positas 

fault system would extend under the LLL critical facilities,  the 

field investigations carried out and reported in Ref. 3 were not 

designed to locate faults on strike with the Las Positas fault 

system. This is one of the areas which require additional investi­

gation. The proposed program (discussed later) will determine the 

full width of the Las Positas fault zone in the vicinity of the 

LLL/SLL sites and any other potential fault under or near the 

critical facilities on the LLL/SLL sites. 

Adequacy of the Seismic Hazard A number of comments have been made 

questioning the adequacy of the definition of the seismic hazard 

given in section 2. 3 . 3  of the DEIS. The questions primarily dealt 

with the difference between the 0 . 8  g acceleration value used to 

anchor the spectra given in Ref. 2 and the 0 . 5  g given in Ref. 3 ,  4 ,  

and 5 .  Several comments were also received to the effect that the 

same specification of the seismic hazard at the LLL/SLL sites as 

was given by US NRC for the reactor at the Vallecitos site should be 

used. 

It is unduly conservative to use the same definition of the seismic 

hazard for evaluation of the critical facilities at the LLL/SLL 

sites as for the reactor at the Vallecitos site for several reasons. 

First ,  and most important , the seismic hazard for the LLL/SLL sites 

is much lower than for the Vallecitos site which is located very 

near to (less than 1-1/2 miles) one of the major splays of the San 

Andreas fault system and on the Verona fault system. The level of 

seismic activity is much lower for the Greenville, Tesla, and Las 

Positas fault systems than for the Calaveras and Verona fault 

systems . Also, a much larger earthquake could occur on the Calaveras 

fault system than on any of the other fault systems of the Livermore 

Valley . This larger earthquake was the basis for the l g value 

assigned as the peak free-field ground motion at the Vallecitos site. 
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Secondly , nuclear power reactor criteria was used to specify the 

hazard for .the General Electric Test Reactor (GETR) at the 
Vallecitos site. The hazard to the public from the critical 
facilities at the LLL/SLL sites is significantly lower than from 

nuclear power reactors. 

Lastly, it should be noted that there are no clearly defined stand­

ards that apply to facilities similar to those at LLL/SLL. NRC is 

currently using a risk approach to evaluate existing commercial 

plutonium processing or fuel fabrication facilities rather than 

using power reactor criteria to evaluate such facilities. 9 The 

approach in evaluating the seismic hazard at the LLL/SLL sites in 

the DEIS is consistent with the approach used by NRC. 6 , 3 

The difference between acceleration values (0. 8 g vs 0.5 g) used to 

anchor the response spectra in Refs. 2-5 can be traced to a different 

level of conservatism in each report. The g value in Ref. 2 was 

based, inpar t ,  on the assumption that up to 1/2 of the total fault 

length could rupture whereas in Ref. 3 it was assumed that an 

appropriate level of conservatism would be to assume only 1/3 of the 

total length of the fault could rupture (the tesla Fault is estimated 

tobe from 26 to 34 tan long) . A number of other j udgments must also 
be made to translate the possible rupture length into ground motion 

at the LLL/SLL sites. A number of these j udgments are given in 

Refs. 2 and 4 .  There i s  no generally agreed methodology available 

to define the ground motion in the near-field of a significant 

earthquake at a soil site such as LLL/SLL sites. 9 • 10 In view of 

many problems and judgments that must be used with the so called 

deterministic approach used in Refs. 2-5 staff believes that a much 

better approach is to systematically develop the seismic hazard for 
the LLL/SLL site$ using an approach similar to the approach used by 

NRC in Ref. 6 for commercial plutonium facilities. In this approach, 

the various parameters are allowed to range over all physically 
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possible values ; however, the frequency or likelihood of occurrence 

is also an important parameter. The proposed program, discussed 

below, is geared to the proper assessment of the seismic hazard at 

the LLL/SLL sites. 

Proposed and Ongoing Investigations As indicated in the above sections, 

the recent work by Herdl and the ongoing investigations at the 

Vallecitos site have required reassessment of the previous work in 

Ref 2-5. I t  was indicated that some additional investigations would 

be useful to resolve any questions with regard to the potential for 

surface faulting. I t  was also noted that Livermore staff has been 

involved with the ongoing work at the Vallecitos site and has 

continually updated the overall analysis of the safety of the SLL/LLL 

site and facilities. Staff is in the process of developing a program 

to reassess the conclusions given in the DEIS . 

This program will include the following steps : 

o Synthesize the data from Herd, Refs. 3 and 5, and the Vallecitos 

site studies to formulate a new tectonic model for the Livermore 

Valley consistent with the known facts. 

o Use this new model and establish a good field investigation study. 

The goals of this study are to resolve all questions with regard 

to the potential for surface faulting at the LLL/SLL sites and 

to develop activity rates for the active faults in the Livermore 

Valley in the vicinity of the LLL/SLL sites. 

o Perform a detailed probabilistic based seismic hazard analysis 

for the Livermore site using appropriate activity rates for 

the Las Positas-Verona fault systems developed from field 

investigations . 

The program is not finalized a t  this time. It will include the fol­

lowing investigations : 

o Geologic investigation of near surface features visible in 

trenches to be excavated on the LLL site where airphoto 

lineaments, or the extension of such features. have been detected 

in the first atudy. 
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o Resistivity studies to determine depth of ground water table 

and for locating zones of faulting since such zones are 

ground water barriers and are, thus , highly visible using 

resistivity methods. 

o High resolution seismic survey of Livermore site and surrounding 

region for location of faults. 

o Installation of a seismic network in and around the Livermore 

Valley for monitoring microearthquake activity on currently 

active faults within the valley . 
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5. Waste Management 

Commen t :  Some reviewers were critical o f  the DEIS ' s  omission of 

the accidental dumping of americium waste at the Eastern Alameda 

County Disposal Site. 

Respons e :  This incident occurred in the latter part o f  August 1978, 

while the DEIS was in the process of being printed. The FEIS will 

describe this accidental disposal and subsequent ret rieval of 

americium. 

Comment : Onsite radioactive waste storage at LLL and ultimate shioment 

offsite were concerns expressed since the DEIS did not address the 

environmental impacts and hazards of such operations . 

Response : All storage of radioactive waste is confined to the liquid 

waste processing areas , radioactive materials handling areas, and 

the solid waste disposal yard where the latter waste materials are 

sealed in Department of Transportat ion (DOT) approved containers. 

The potential off site impact of this operation was considered alon�_ 

with a number of other operations with radioactive materials, but only 

those accident scenarios with the worst possible consequences were 

shown in the DEIS. The offsite consequences from all other operations 

were less than those presented in the DEIS, hence, no impacts were 

shown specifically for the storage of solid radioactive waste s .  

Once the materials leave the Livermore Site in accordance with DOT 

and DOE regulations, the responsibility for safety is transferred 

to the carrier and to the waste management facility. 

Commen t :  One letter o f  inquiry showed a concern for past, present , 

and future burials of waste at Site JOO with emphasis on the possible 

need for environmental impact analysis. 
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Response : The practice of burying soil, gravel and other test debris 

at Site-300 is governed by the rules in Title 10, Part 20 (paragraph 

20.34) of the Code of Federal Regulations , as noted in Section 

3 . 5 . 6 . 1  in the DEIS. The impact of this disposal technique has been and 

will continue to be closely scrutinized by the Site 300 environmental 

monitoring program, especially through air and groundwater surveillance. 

Air and groundwater surveillance data for Site 300 will be presented 

in the FEIS. 

Comment : The comment was made that there was insufficient information 

on toxic chemical waste management and disposal, especially with 

regard to quantities released into the environs. 

Response: Because of the diversity in the number of chemicals 

handled at LLL and SLL, their disposal must be discussed in a 

generic sense, as was presented in Section 3 . 5 . 3  of the DEIS. However ,  

the FEIS will b e  more specific about the types and quantities of 

chemicals handled .  

Comment : There was a question regarding the length of time to alert 

state and county authorities when accidents result in offeite 

contamination . 

Respons e :  DO E  and State o f  California regulations require that 

appropriate notifications be made for different classes of accidents .  

The notification times vary , depending on the seriousness or 

expected consequences of the event . Both I.LL and SLL adhere to 

these regulations and will continue to do so in the future. The 

only changes would be to meet new criteria as regulations are revised. 

Comment : There was a question about the eize of particles collected 

by the HEPA filters and why there was no evidence of particle aize 

analysis of stack effluents in the DEIS. 
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Response : The efficiency of the HEPA filters used at LLL/SLL has 

been evaluated by researchers at Los Alamos Scientific Laboratory 

and others. (References: Harry Ettinger, J .  C. Elder , and 

M. Tillery, "Performance of Multiple HEPA Filters Against Plutonium 

Aerosols," LA-5784-PR, Los Alamos Scientific Laboratory, November 

1974, and B. Schuster, T. Kyle , and D .  Osetek, ''Multiple HEPA Filter 

Test Method s , "  LA-6852-PR, Los Alamos Scientific Laboratory, June 

1977 . )  The efficiency of HEPA filters is shown to increase when 

the size of impinging particles is larger or 8111.aller than 0 . 3  

microns (0 . 3  pm) . This size (0.3 microns) i s  a minimum efficiency 

point in the curve denoting efficiency versus particle size. Tests 

show that the efficiency of these filters for removing particles of 

0 . 3  micron diameter is 99.97%.  For particles larger or smaller than 

this critical size the efficiency is greater than 99 . 97%. (References : 

N.  A. Fuchs, Mechanics of Aerosols, Pergamon Press; S .  K. Friedlander, 

Smoke, Dusts, and Haze, Wiley and Sons, New York, 1977; R. D. Cadle, 

The Measurement of Dust Particles, Wiley and Sons , New York, 1975 . )  

There is no practical way to quantify particle sizes, since the number 

of particles actually collected is not sufficient to provide reasonable 

statistical validity. However, stack effluents following HEPA filtera­

tion are monitored routinely, to demonstrate the effectiveness of 

filter performance. 

Comment:  There was a comment that the health consequences of radon 222 

emanating from depleted uranium waste buried at Site 300 should have 

been addressed. 
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Respons e :  Depleted uranium i s  a by-product in the process b y  which 

enriched uranium (enriched in 235u) is produced from natural uranium . 

In a preliminary step, the uranium decay products ,  including radium 

are chemically separated from the uranium. As a result, the depleted 

uranium used at Site 300 is essentially free of radium 226 (the 

parent of radon 222 ) .  

Comment : Several questions were raised with respect to the influence 

of earthquakes on HEPA filters. 

Response : All critical facilities at the Livermore Site have been 

analyzed for their ability to withstand peak ground acceleration 

equivalent to O . S g .  A site-wide equipment tie d own  program was 

also carried out to afford protection against damage to glove boxes 

and filter systems. All systems but one (Bldg. 251 which is being 

upgraded) can withstand such an earthquake. The question of cumula­

tive damage within Bldg. 251 does not apply because nearly all of 

the "in process" radioactivity is contained in one glove box. As 

a result, even in multiple glove box damage, the consequences do 

not exceed those of the maximum credible accident . 

6 .  Accident Analysis and Dose Assessment 

Comment : There were comments asking if farmers had been notified 

of plans for possible milk replacement following a criticality 

accident . It was also noted that milk replacement should not be 

depended on to reduce population dose. 

Response : The forage-cow-milk pathway is not a significant population 

dose pathway since no dairies are located near the Livermore site. 

The present plan is to survey nearby farms and ranches in the event 

of a criticality accident and to replace potentially contaminated 

milk.. 
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Comment :  One commenter asked that dose commitments . rather than 

annual doses, be used to measure the effects of postulated accidents 

and routine releases . 

Response : The total dose from postulated accidents is addressed in 

the DEIS , Section 3 . 9 .  For routine release s ,  annual doses are found 

in the monitoring report, and relevant information from that report 

will be included in the FEIS. For the fission products released in 
a criticality acciden t ,  or the tritium from a tritium release or 

the other routine effluents,  the total lung dose is received over a 

few weeks or months .  For the 244cm release , the total dose is 

essentially received in seven years . 

Commen t :  The size of the source terms and the methodology used in 

calculating routine and accident doses were questioned . 

Response : It is believed that most accidents will occur from human 

error. Therefore, the tritium and curium release quantities are 

fixed at the largest amount that will be handled at one time . The 

size of the criticality accident is set at a credible maximum 

because the very process of uncontrolled chain reaction changes 

the geometry of an accidental critical assembly and makes it 

eub-critical . 

The quantity of radioactivity involved in a hypothetical accident is 

multipled by an atmospheric diffusion parameter (X/Q) to obtain the 

concent�ation of each radionuclide in the air. 

The air concentration is 1DUltipled by the time of release and a 

pathway-specific dose conversion constant to arrive at the dose 

a person would receive if he atood directly under the radioactive 

cloud during its passage or drank milk from a cow that bad grazed on 

a paature directly under the cloud . 
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The literature references for criticality size and dose conversion 

constants can be found in the DEIS. The process of selecting the 

appropriate X/Q was not well explained in the DEIS and will be better 

documented in the FEIS. A summary explanation follows. 

Wind speed, wind direction , and atmospheric stability were tabulated 

every 1/2 hour for one year - using data taken from a meteorological 

tower at LLL. These data are used by a computer program to calculate 

the average and 95 percentile worst X/Q ' s  for 16 compass directions 

at distances from 100 meters to 100 kilometers under the assumption 

of Gaussian diffusion. 

Differences exist in the doses presented in the DIIS and doses 

calculated earlier for similar releases. The earlier calculations 

assumed a statistical distribution of diffusion constants which 

is not supported by the data collected at the LLL site. The actual 

data was used for the DEIS. 

For accident dose calculations. the atmospheric diffusions during 

east winds are used . This wind direction allows the largest 

population dose. As explained in the DEIS, local topography limits 

the concentration of deposited radioactivity in the San Joaquin 

Valley. Thus, the major environmental impact is postulated to be 

the dose to people west of the Livermore Site. 

For routine effluent releases ,  the doses are calculated using the 

average X/Q's mentioned above , weighted by the wind frequency. This 

allows calculation of doses to persons at any point around the 

laboratories' perimeter, - under the assumptions of continuous 

release and continuous residence at a given point. 



For 1502 l3N2 and 41A effluents inhalation and submersion pathways 

are both considered. For tritium complete conversion to vater (HTO) 

is assumed - so that inhalation and skin absorption pathways are 

considered. Population doses were calculated using the population 

distribution in the DEIS. The accidental or effluent concentration 

at the center of each of the sector segments shown in the DEIS (Fig. 

2-12 and 2-13) was multipled by a dose conversion c_onetant and by 

the population in that sector segment . For accident populat ion dose 
for each sector segment west of LLL-SLL was summed to produce Table 3-17 

of the DEI S .  For effluent release� population doses from sector seg­

ments in all directions are swmned. 

Comment : One comment noted that the f enceline accident dose limits 

of NRC ' s  regulation, 10 CFR 100, apply only to reactors. 

Response : The reyiewer is correct. Comparison of the postulated 

accident doses with 10 CFR 100 limits was made to provide perspective 

only. There is no guideline for non-reactor facilities . 

Commen t :  One commenter wanted information on the X/Q at the nearest 

residence, school, and pastured cow. 

Response : For residence and school , these numbers can be adequately 

approximated by using distances scaled from Fig. 2-11 of the DEIS 

and interpolating the X/Q's found in Tables 3-3 and 3-8 of the DEIS. 

The nearest commercial milk cows are in the San Joaquin Valley so 

that X/Q ' s  will be lower than any given in Tables 3-3 and 3-8. 

Pastured milk cows in the Livermore Valley provide milk for single 

families. These cows are few in number and their number and location 

changes frequently. Therefore, no meaningful response can be made 

to the request for this specific X/Q. 
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Comment: A Teviewer questioned the assertioq, on page 3-65 of the 

DEIS, that radioiodine inhalation doses are not increased by the 

presence of fog since the droplets are too large to be inhaled. 

Response: The assertion in the DEIS is incorrect .  Literature refer­

ences give a mean diameter of fog droplets around 12-14 micrometers 

(µm) . Since 10 J1!ll is the upper bound of particles inhaled into the 

deep lung, those fog 

into the deep lung. 

treated in the FEIS . 

droplets smaller than the mean can be inhaled 

This and other dose pathways will be further 

Commen t :  There was a question regarding the criteria used in categor­

izing the accidents in Appendix 3C as having "offsite significanc e , "  

and the doses received by members of the public from these accidents . 

Response: As used in Appendix 3C, "Offsite significance" refers tu 

radioactive material outside the site boundary, discernably above 

natural background or release of any radioactive or chemical materials 

to the sewer that causes diversion or interference with normal opera­

tions at the Livermore Water Reclamation Plant . 

The hazards assessment of the March 26,  1963, criticality was published 

in Health Physics, Vol. 10, 1964 pp 183-192 . The maximum radionuclide 

concentration found at the site perimeter was an air sample contain­
ing 4 times the maximum permissible continuous concentration of 1311. 

Soil, vegetation, and milk samples were collected following the 

accident; all were found to be at approximately natural background 

levels. 

Assessment efforts following the August 6 ,  1970, tritium release are 

documented in "Tritium" , edited by Moghissi and Carter, TID document 

number CONF-710809, (1973) pp 611-622. Air, water, vegetation, and 

milk samples were measured for tritium. The maximum dose from cloud 

passage was estimated at less than 0 .025 mrem. No tritium was found 
in water or milk above background levels. 
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Assessment of the consequences of the May 1967 release of 239pu to 

the sanitary sewer is summarized in Appendix 3C of the DEIS and a 

literature reference is given. 

Section 3C will be updated to contain further pertinent information. 

Comment :  One reviewer asked for an explanation of the phrase 

"appropriate radiation or concentration guides'' as used in the DEIS .  

Response:  International and national radiation protection organi­

zations have for many years provided, and continue to review and 

provide, radiation protection recommendations to governments and to 

the responsible Federal agencies, respectively. These recormnendations 

were adopted by the former Federal Radiation Council (whose authority 

now has been transferred to EPA) and were incorporated into operating 

procedures of the affected Federal agencies. The recommendations 

and guides include radiation exposure limits for individuals and for 

populations , including limits on the concentration of radionuclides 

in air and in water. Specific guides are found in the Department of 

Energy ' s  Immediate Management Directive 0524 "Standards for Radiation 

Protection , "  and are essentially the same as the radiation and con­

centration guides in the Code of Federal Regulation 10, Part 20 , 

"Standards for Protection Against Radiation . "  
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1. Emergency Response Plans 

Commen t :  The Emergency Response plans were questioned since they were 

limited to onsite procedures . 

Response: Limiting the discussion to onsite procedures was not 

intended to imply that DOE plans are not coordinated with those of 

local or state agencies for incidents having the potential for offsite 

consequences. DOE assesses potential incidents at the Livermore site 

that might affect the public and coordinates its planning with 

�"�opriate agencies having the authority for the protection of public 

th and safety. Under the DOE Radiological Assistance Plan , DOE 

•s available its resources ,  such as personnel, equipment, facilities, 

1 acquisition network, etc . , to such state and local authorities . 

uE is in agreement with the State Health Department ,  Radiologic 

Health Section relative to the notification and response procedures 

concerning radiological incidents occurring in California. Accordingly, 

in the event of radiological incident that may affect the offsite 

public , DOE will notify the State Radiologic Health Section via the 

State Office of Emergency Services 24-hour telephone station in 

Sacramento. DOE will coordinate the deploruient of its resources at 

the incident scene in support to the local agency in charge. DOE ' s  

radiological assistance does not in any way abridge state or local 

authority, but works in cooperation with state/local officials in 

radiological emergency operations. 

Comment : There was a request that notification procedures be 

summarized for those organizations with whom emergency action agreements 

exist .  

Response : LLL has mutual aid agreements with the cities of Livermore , 

Pleasanton, and the Alameda County. A mutual aid agreement also 

exists between the Livermore Site and Valley Memorial Hospital. 

Laboratory emergency forces are prepared to notify local and county 

officials if an emergency requires offsite actions. The LLL 

emergency dispatch center has a number of communication modes 
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connecting it with local emergency centers. These include the 

Radio Mutual Aid Frequency with Livermore and Pleasanton fire 

departments and Alameda County emergency control center and the 

microwave telephone which connects LLL with all other emergency 

dispatch centers in the area. 

8. Health Effects 

Commen t :  There was a comment that the DEIS should address the fact 

that fourteen LLL employees have contracted melanoma and should point 

out that there may be a relationship between the incidence of this 

disease and Laboratory operations . 

Response : As a first step, LLL has supplied the California Department 

of Health Services with employee records covering a period of approxi­

mately ten years . These data are being used as part of an 

epidemiological study to de termine if the incidence of melanoma experi­

enced by LLL workers is statistically different from that observed in 

similar age groups in surrounding counties . 

Comment: The question was also raised as why the State Office o f  

Health Services has not been encouraged to complete their melanoma 

study. 

Response : In 1978 the Public Health Department requested temporary 

support for a computer programmer working on the melanoma project 

and this support was provided. Additional support will be provided 

as necessary to complete the study. 

Commen t :  Several reviewers commented that the DEIS did not demonstrate 

regard for the health and safety of employees .  

Response : Providing for health and safety of employees is a require­

ment specified in contracts for operation of DOE facilities . At 

Livermore. experts representing all safety disciplines provid e  safety 

guidance to both employees and management in planning , establishing, 

and maintaining a low-risk work environment. Safety teams monitor 
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all Livermore operations to detect and evaluate hazards . Emergency 

response personnel are trained to control accidents or emergencies. 

Research is conducted in such areas as fire safety, radiation 

detection and protection, chemical hazards . and respiratory protection. 

During the history of the Livermore Site , there have been four fatal 

job-related inj urie s .  All of these resulted from vehicle accidents ,  

three which occurred offsite. Falls or falling objects s t riking 

personnel are the most frequent cause o f  lost time accidents . Less 

than one percent of the lost time injuries are caused by toxic materials 

or radiation. 

The beryllium monitoring program is typical of the Livermore Sites' 

attention to possible exposure to hazardous chemicals. Continuously 

operating air samplers provide filter samples from which the atmospheric 

working environment of all areas handling beryllium is evaluated. 

Swipe samples are also periodically collected from these areas to 

minimize surface contamination as a source of airborne beryllium. 

Laboratory programs involve the use of a wide variety of radioactive 

and radiation producing equipmen t .  LLL issues radiation dosimeters 

to all employees and to visitors who may enter specified building s .  

These dosimeters record both natural background radiation and any 

occupational radiation to which the employee was exposed. Subtractions 

are made of the average exposures received from natural sources. 

During 1978. which was typical of the past several years , the 7 , 965 

Livermore Site employees had a radiation exposure distribution as 

follows : 

Employees, % 
8 7 . 8  

8 . 5  

1 . 7  

1 . 7  

0 . 3  

o . o  

Whole body 
dose, (mrem) 

none detectable above background 

�� 
50-99 

100-499 

500-2999 

>3000 
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For purposes of perspective , the maximum permissible whole-body dose 

for radiation workers is 5000 mrem/year. In the Livermore area, 

the natural backgro\llld radiation dose from cosmic rays , terrestrial 

radiation, and radionuclides in the body is about 100 mrem per year. 

The above table shows that less than 2% of Livermore employees 

received an occupational exposure in excess of that received from 

natural sources . 

In addition to the personnel dosimetry program, the Livermore Site 

maintali.ns extensive workplace monitoring in those facilities in which 

radionuclides are handled . This program involves routine radiation 

surveys of work areas, swipe checks of work surfaces , hand and foot 

checks prior to leaving radioactive materials handling areas , and 

the collection and analysis of over 20, 000 air samples per year to 

monitor for radionuclides in the atmosphere. In aidition to monitoring 

the workplace, mor� than 2 ,500 bioassay (urine and fecal) samples are 

collected from employees who work in radioactive materials handling 

areas . 

Finally, over 500 whole-body counts are made on employees per year. 

Whole-body counting is a s tandard technique using sensitive radiation 

detectors to directly monitor for radiosotopes in the body. 

The bioassay sampling and whole-body counting programs are conducted 

to insure the effectiveness of radioactive materials handling and 

containment procedures and to assess routine or accidental uptakes ,  

i f  any , that might have occurred. The vast majority o f  the bioassay 

samples and whole-body counts do not indicate any radioactivity 

above background levels. During 1978, which was a typical year, there 

were no uptakes of radioactive material which exceeded permissible 

guidelines.  
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9 .  Transportation 

Comnent: There was a question asking if the Livermore Site planned 

to resume routine air transport of plutonium if and when the container 

tests were satisfactorily completed. 

Response: A container developed for the Nuclear Regulatory Commission 

and DOE has been approved for use in shipping plutonium by air. This 

container was evaluated by the Aeronautics and Space Engineering Board 

of the National Research Council. The Council issued a certificate 

of Compliance No. 0361, dated September 5 ,  1978. This certificate 

has an expiration date of September 30, 1983. However, at presen t ,  the 

Livermore Site has no plans for routinely shipping plutonium by air. 

If such shipments are made , they will be governed by the conditions 

set forth on pp 3-70 and 3-71 in the DEIS. 

Comment : One commenter asked if there had been any nonroutine flights 

o! plutonium in the last 18 months .  

Resp�: There has been only one such shipment to date. Several 

SlT.all plutonium sources totally less than 40 lllicrocuries were shipped 

�) air to England for calibration of medical equipment . Approval for 

this shipment was obtained from DOE Headquarters . 

Commen t :  A commenter asked why LLL did not search for evidence of 

low-level radiation emissions from trucks carrying radionuclide to 

and from the site. 

Response: All radionuclide containers are monitored for evidence of 

loss of containment using swipe testing. In addition, the truck 

carrying the material is monitored before i t  is permitted to leave 

the site if radioactivity i s  found or suspected. Material packaged 

for shipment from Livermore is similarly monitored before release 

to the carrier. 
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