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FOREWORD 

The Nuclear Safety Information Center (NSIC), established in March 
1963 at Oak Ridge National Laboratory, is principally supported by the 
U.S. Nuclear Regulatory Coamission's Office of Nuclear Regulatory Research. 
Support is also provided by the Division of Reactor Developaent and Demonstra­
tion of the U.S. Energy Research and Developaent Administration. NSIC is 
a focal point for the collection, storage, evaluation, and dissemination 
of safety information to aid those concerned with the analysis, design, and 
operation of nuclear facilities. A system of key words is used to index 
the information cataloged by the Center. The title, author, installation, 
abstract, and key words for each document reviewed jre recorded at the cen­
tral computing facility in Oak Ridge. The references are cataloged accord­
ing to the following categories: 

1. General Safety Criteria 
2. Siting of Nuclear Facilities 
'i. Transportation and Handling of Radioactive Materials 
4. Aerospace Safety (inactive M.970) 
5. Boat Transfer and Thermal Transients 
6. k-iactor Transients, Kinetics, and Stability 
7. Tlacion Product Release, Transport, and Removal 
8. Sources of Energy Release under Accident Conditions 
9. Nuclear Instrumentation, Control, and Safety Systems 

10. Electrical Power Systems 
11. Containment of Nuclear Facilities 
12. Plant Safety Features — Reactor 
13. Plant Safety Features — Nonreactor 
14. Radionuclide Release, Dispos.-.l, Treatment, and Management (inac­

tive September 1973) 
15. Environmental Surveys, Monitoring, and Radiation Dose Measure­

ments (Inactive September 1973) 
16. Meteorological Considerations 
17. Operational Safety and Experience 
18. Safety Analysis and Design Reports 
19. Internal Exposure Effects on furaans Due to Radioactivity in the 

Environment (inactive September 1973) 
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vi 

20 Effects of Thermal Modifications on Ecological Systems 
(inactive September 1973) 

21. Radiation Effects on Ecological Systeas (inactive September 1973) 

Computer programs have been developed that enable NSIC to (!) operate 
a program of selective dissemination of information (SDI) to individuals 
according to their particular profile of interest, (2) make retrospective 
searches of the stored references, and (3) produce topical indexed bibliog­
raphies. In addition, the Center staff is available for consultation, 
and the document literature at RSIC offices is available for examination. 
•SIC reports (I.e., those with the ORML/NSIC numbers) may be purchased from 
the 181x0081 Technical Information Service (see Inside front cover). All 
the above services are free to MLC and ERDA personnel as well as their di­
rect contractors. The services are available to all others at a nominal 
cost as determined by the ERDA. Cost Recovery Policy. Persona interested 
In any of the services offered by HSIC should address their inquiry to: 

J. R. Buchanan, Assistant Director 
Nuclear Safety Information Center 
P.O. Box T 
Oak Ridge National Laboratory 
Oak Ridge, Tennessee 37830 

Telephone 615-483-8611, Ext. 3-7253 
7TS number is 830-725; 
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ABSTRACT 

This index to Nuclear Safety covers articles in Nuclear Safety Vol. 
11, No. 1 (Jan.-Feb. 1970), through Vol. 17, Ho. 6 (Nov.-Dec. 1976). The 
index includes a chronological list of articles (including abstract) fol­
lowed by KWIC and Author Indexes. Nuclear Safety, a bimonthly technical 
progress review prepared by the Nuclear Safety Information Center, covers 
all safety aspects of nuclear power reactors and associated facilities. 
The index lists over 350 technical articles In the last six years of publi­
cation. 
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INTRODUCTION 

Nuclear Safety, a bimonthly technical progress review, is prepared by 
the Oak Ridge National Laboratory for the Nuclear Regulator> Omission. 
The technical articles (i.e., excluding special reviews and features) are 
refereed and cover all topics relevant to the safe design, construction, 
and operation of nuclear power reactors. In addition to that primary em­
phasis, safety considerations in reactor fuel fabrication, spent-fuel proc­
essing, nuclear waste disposal, handling of radioactive materials, and the 
environmental effects of these operations are also treated. 

Cumulative index of Nuclear Safety have been prepared annually since 
1967. However, starting in 1974, the issues covered extended back only 
through Volume 11. This issue of the Index to Nuclear Safety covers arti­
cles included in Nuclear Safety, Vol. 11, No. 1, through Vol. 17, No. 6. 
Persons interested in an index to earlier Nuclear Safety volumes should 
purchase ORNL-NSIC-107 (see inside front cover). 

This index is presented in three sections as follows: 

Section 1 (or&nge) — Chronological List of Articles by Volume 
Section 2 (white) - Permuted Title (KWIC) Index 
Section 3 (green) — Author Index 

A KWIC (Keyword in Context) index is one in which article titles are 
permuted around the various significant words contained therein. For 
example, the title, Design Basis for Nuclear Power Plant Protection Systems, 
is indexed under the words Design, Nuclear, Power. Plant, and Protection. 
As may be seen by reference to Section 2 (white) of this report, the index 
words are arranged alphabetically in a column in the center of the page, 
with the titles permuted around them. In some cases, additional signifi­
cant words in parentheses have been added to the title by the editors to 
allow more precise indexing. Location of the indexed article in Nuclear 

Safety is Indicated by the seven-digit column of figures to the right of 
the page, as described below. Early issues of the index were used primar­
ily for the benefit of the Nuclear Safety editors. However, the index has 
been so helpful that It is now prepared and distributed as an NSIC report. 
The index is published annually following the close of each Nuclear Safety 
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voluae year and replaces the index rhat was previously included in the last 
issue of the volume year. The KWIC code was developed by IBM and has 
proved to be a useful tool for the preparation of indexes for many differ­
ent purposes. 

The seven-digit index number given in all three sections is divided 
into four parts (00-0-0-000) which stand, respectively, for volume-number-
section-page. It provides ready entry from the Title-KWIC Index (white) 
and Author Index (green) to the Main Index (orange), which gives title, 
author, and abstract when available. Corporate affiliation is given in the 
orange section for all authors. Abstracts are also included for all arti­
cles that contained one. Volume 11 corresponds to 1970; Volume 12, 1971; 
Voluae 13, 1972; Volume 14, 1973; Volume 15, 1974; Volume 16, 1975; and 
Voluae 17, 1976. 

Wm. B. Cottrell, Editor 
W. H. Jordan, Advisory Editor 
M. R. Sheldon, Editorial Reviewer 
Section Editors: 
1. General Safety Considerations 

J. R. Buchanan 
2. Accidjnt Analysis 

Dunla) Scott 
3. Control and Instrumentation 

E. W. Hagen 
4. Plant Safety Features 

F. N. Browder 
5. Environmental Effects 

R. L. Shoup 
6. Operating Experiences 

W. R. Casto 
7. Current Events 

Win. B. Cottrell 
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u - t « m* T&S4BU. « o c w w n a a i » < > » M M a . w i i s «=oae c « * « s 

CSK SCMC M f t « M t U M W W , 4** * U S b ? t V « S M l 
m»j*»m.-Mm m mcutm t f o m m u c c a c c a w F * » 
M H a w c r i v m u r * M « P I M • * » ago* s**a$T KATSB 

M W f i « K ' U t f U t M M i n t »»?«£«?<• S I N d m t d t o f * ? 
K C U e N o m "WW t c a u t w n * * . a K O v M O M a n * l o o m * ! OK T * * * 
a n t a w t * JOAtum.1. K U W A I w t m u n e w a w >Jt a « 
e c a i K f u i f v s n * i s . s . . w a i t M M M # I U . • « - « i m . i c u i t 

O K V » ! * • m * » » . t » t • t u t j M t M , M » u • " * t * t e u v e « * * t J ^e 
K H U H » ? « I wtLt B M U 4USIOK4? > .MC £ « ¥ » 0 « B T * i . 
u m e w t u s 9 MMOfeCTirt U V M M I M K . * i w t t s a * c r 

LICK i«HMUSM> M IME * » « » t t , M» BE7«*!**r i06 CF TiC 

rACTCat JtOM «!U. JFTt* t t*MC£. T * l !3 t t t i !CJi C«MCIHTK*TIOr> 

u e ruaMMca OF ««e>at !Ci»«f » aM«u>i H E s u a u c i t M >M TK:< 

c i s caev«t« t • !?« * » C C I H o a J K U c f s i i M c s ( e . * . , i a s v i u e » ? « T 
a«SJ« lASfi 9K HJSTISrt UrCtMHlTU. ft**** 

U - i - S - W S«B«Stt]«l J*S3T%« III MJCIE«* »0K£a n*MTS 
fUMTDIj S . I, * UtiO-LCwtrt. C. « . * lYC*i.». » . ! . 

SatfSMM NUCUM i K M « ( e i i « . IMC., g g t ^ t * . H W i M 
int. c w * $ s « j « e i i w MMoraiM. 5**>-Ti."5 u K U C U M « » f * H.&K?S 
a»«s s?8«t i r u c u i w o n I * STIWTOIXT » f * PSVCTTI*. « I U I > 
« E » i i m , ! j ; rut o*minus of £J<»TS'MC£S **O tMca*L.im<msLi 
IKei»IOU»Li, <3) »OTl»«T»K M« t l « i l > iJTf*T 0* KJCUCfS&i 3f 

•VaitiLUl t t i J5iS«.£ C9W$F4iXHCES * » «fll"**H Or 
»OIIIA*f€S i * i O I » « ii-TJ, A3 »£>.L U f « LE*EL <)«• 0«M4I 
OSttMUlT TO ; u * H & t»JSLIC KttMii, C« V-fr » * i i i W Fie '••(JCT?. 
IT Ji ca*ci.U(«5 TH*T. «.t>cu«n v * o . - i « i i : * v s n ; u 5 
ca«s»»tis»(«s i s T « » i * n c i s »tasi istt i s T * O W , Ttr, 

MCM.TH a«0 S4fetr B» TWS fK9i!C t l l J f S . 

SAX I j e « IMTEOIUtt. L*«t i .T l»r f » K » i 0 « , Ti<SS15tI 
» « i a»^tcri-3»& M I S ; VMIK um nu3ir>nMu.t.r KANUIL o>E»*Ti3*i 
M t t*OK&ta HA MUCmnlUm. IK * lEACrW C 3 « t » t ST5ft». 
*fSMA*» M3M ? « • I t UR OfW*. TMI J5>t«Ai0» If St»f(U>€Xf 3M 
i S « 5 » T t « s t » y i ; « * T : » i fo» otreiJiMCM r-* M t f t i n w STATS, 
«W»»»Ii9»i 5* C§tI'.»;iSTr. WfMSUITT, €W«ta*ICS, WO iAfS'T 
»WE it-TtWiilC VS. *A*4L C«MT»tL *** *«GaT T « 5»«t rr S ;«;'.*« 

OF *«TQ»«'SC it»«'nl»< kVT; %HTK~iZ£- D W M I * ^wS?!»fr.*T it>M i j 

rCCI*JMtS Kll i FU«Tl«* ra*0 ro « » * « *«IS <!3l.f. * Z*HTt» 
**JKA' I* /wra"»Tro»i tv±* *o* u l fo »<iaio t s * o to ix**CHit> 

U - j . » . . « I « C!»Sr*t£T»9H 0* » itTt tJSC.'fli.CS MeKAC tttX.'-V **tlO*r.l «iS.11. 
*£KS». *-. T-. • ilJ^*- J . t -

CHIC*«J 0*!3S* J10 >»0» C4i>W3««, QA* *Si>X. itt.tfeOli - CHSCi-iO 
**IP«t MC !̂ .?t» :j**/MT, *£»H11, R « « ! S K f 
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WKfMEta ;>AU» r*Xf* CSNFAOT. rs wtfWF iH WAT IT a*S T * 
f i t s ; tllLB FAJfclCATFS « K . t t e JfcttJS* FtESS-ftE «CiSSt MU.T la 
T>C « I T » j?*f is« >»a " -Amu* . * » « T « J «ESS«L. K C M 
fMFlC*J*3 Ik T-« * * * C OJMES* .*•» 5«9*S# 5? TW SIT* FOI 
tt-M. «uE«M.r i - m * cwr - isne «$>»<, SFE£SA«. n i i M K ni t 
*ITAS WC«S*i«t» atLOIW. t * » fJAUIT CMTE9I. t»S MaV?«£a. TIC 
M W U T I a * OF Tr>« ME3SW! MASS. ANCAS «F 4CMAOM.E * * » • « I » t 

Tat F IELD rMtiCATiaa o* M C U A B FAESMIK « K a t t t tm* 

! 1 ! - ? - I M STATM or ut¥if}T!Mrzo«s a? SAVT FOUMiion » « »i«-JSAt or * i t » o u a t s t c r t r : r a c e a K t t m sesrts 
•CtLi IK, X. CJ » IMOSMMit «U t» 

{•»• • IKC « i : W i UASUIaer, DM USSf, TCAMtSSS 
* COMMITTEE * ; > * HATIBAK. ACASBVT or s c i « « s F U S T S M H E S K A 
M t i i u y S**.T Fau-AT{«e FO» we ats^awt •» %my*£tvn 
•ASTES 1* »TW. M i F E - S B I L I T T t r # I ! S XSA* AT 0M » IM3 
o f i e u i . Lt fot t f ess *m n t f i M C MI t s a r « m r . i r n c 
EAAtr i« *e*K ESFMASIS f*w SMIFTE* M M MFSCT M S M U I « F 
t ; * H 3 PASTES TO l a w f l C U M t MB M S M i A 3F TWf USS.TK* 
souos. A co*et»T FO* oisrauu. 9 M M S * . < M M * SAIT nut 
*A: O*«EUVEO. U P F * E # A * A T I O M FO» * aeuvtrtATiss <>x--»MfST 
H C - * U 1«»S* TMC AAOIOACTm FHAS* « * WHS S S a a n u T K 9 ! 
K € A * IB « N E M H I M S A*S SuCCSSSFWiT W M S 1 U 7 8 T W 
F E A S t t l i m A M SATETT OF HAJAXMS -ttSMLT I M H t C T P H 
«*TE*IM.S u M i i w i a n w MiaawiiT> m s Hrefcueav n n 
PSSSBSTAATEO i « i fw i imr v * * » iAMfl* r « B » S R W MUT 
MS KAMATtaft. M » SSTAIktS 9* TM( W W AW f u R S A M 
ceeA&tsmmic* v wt i « < E turn if MSSUUE T» «•*-•* AT A 
utiTAtie « * xsien m A H S N M M C I U I V . A m a r OP *ac 
acooifc* or BUMBI I . S« S*«.T *»es t o t c i m taw m s w w w 
m i l M U W A T I A i f alTH C M r C T m v C BVCUA8 ?!ScS. As » M i n : S 
Of ?•« «kSJ£CT(» MSSIt MACTO* WSTIS 4 W TXC SAFfTT 
COSSttCSATIOAS tavQlirSS K t a f S » M ( M B FOB A 6 M M M F J * 
CMMU «Mt»Ti UMjjraiT rs u i« smtATiM Mroai **»•, 

i i - i - o - l » i ) M ONSFAC K F f * I t e « a alTM I H l U f W F*JWl H I M A T U ANO t f ACTGft COQUCT n « I U T « t IMSMU-ItS 
« T K i , <U -». • i 0^«^3» . C. €» • M U t f t . A. F. 

SOUTNEJM CAi.IF0«NiA . -Oi i -» CEMPAOVF ifiS U K l C , C A L I O k M U 
lit J t a i M t 1 « M T4E WFFC* L I M T FO» 9 C M T 1 M AT TMC S « 
C9MFK MJCLCAl U « £ « A T ( M (TATI f l l M S SCT AT « • FCIceKT FOMUL, 
M S I W I S i , « C * U V 9ISCM9AOC1ES KAS • * « a » H t n ASACFM 
THE****. « a » B AS I fCMMCS »» » ! F H t C a T MCTMOeS. C U C a M T l O t S 
•4S40 OK TMC TEMFMATUM t l F F a M T I I U AOtMS TME STCAK 
«E!ICIUT9a IK T K > : i « K « iBCFJ SAM OWE » * » . « , A I0 
c»io»i)itTaicj i« THE itcotsACf STSTSK t« t { *«oTMnu u AIFFCMEO 
IH1T C38lA«r FL3SI MAS Lf SS I W I f * «SISA! VAK.NE. fITEJaiVt 
TeSTiM CUttHS AABCH, iEFTCMMLil, A«0 O C W H t« t t « « • « . » TJST 
Tti»{i»Ti*c s i k j a s $A«f m&UAWae CMICATISMS wcAusi * f 
THEH (.OCiTICFrt. ACC0A6t«t.73 MPITIOBA*. 3 I I K T IMCAS10M 
»£Si;;.«acc T^«FtcAT«( OSTIKTUIS U T O - S » * E * E IASTAUCC 
0O»*ST«A»* Of EACn CSCIAMT ruM» TO Sr<t ACCMATE C O P I E S 
Xl»l>-nEAM TtKFEUTUkES. ACCUAATZ iVt CVTtcI TCAytMTlKCS W«E 
AS.FEA0T M i n i MOViOta * 7 CSKE T«EMOC!>o»ViSt THf SAT A ?*OT TMf 
•CH I K ' S F M T i S THAT CCOLAMT FU»> ACTifAL.T «A* BH«L TQ Ot 
GAEATEK Tt+H 3 E t U a FtQw. 0« TISC 1T*K«TH OF THIS N t e t i C M E i 
OFEUT;OM *7 >ss >e=i^AT » * « * M T » » « , %is * n t . , M S M « W ;H 
OECEMAEt 1 * M 4F1SK AN 2»>M*TM H m S T I U T i O H Of Tff AWPAET. 
THE MOUEK OEHCWTAATES t h l 6AUT MSEO F M OSTAlilaBiTAT I OR TO 
*CCt**TELT »t»3 'MO FetFOIIIMCE FAAAiCTEAS I I I LAASt F««<S ( I I 
XlilFO-KEAM HOT* AM) C Q I D - U t TEWEAAT^tES A M I l k Ft#M OF 

l i - J - i - l i ! ThE C i T ! l . n » ' i tSU-i (» WKXEM SAFETY S5S4MCM *»T> r-iSttOFFEjlT 
SCHJTH3IX U U F O A V U cOiSOII COftfUIV, LOS i S S E L i i . CM.IFfM«|A 

CtMUlDfc f 0» »€« f t E C r « l l . U T U D C A A T I M « I T S M t£S«« 
: /TI i . ITI£S IS CMI'ACTEdUEft AT COrrSUCTt«f. FOA A S C » ! S » 
SIKILA* UVITS T3 * f Q»t*«TI0«At. (WE* A SFAH OF TEA AS tEFt t t t 
CM««4.I*i ' I I A DiFFEAENT SFSISX. OftAFS. CAUSES AT !KS!«H 
CHAMfiES HtOE tAECUS.M* S£CAVSE 67 EWtF<4*«? FC9K.PKS i * » >» 
OWMSIW. MW««E*«»TS IM AEACTM vlCTKSIN&. KFSEi Ti«tS 0H6H0.T 
MOaTH UlO HAVE 1 CASCA0m« ( f f t , SO THAT A M R S M S AISC OF 
E(.EC*l£Ai. S i A U X T S EMUSS 9UAM6 T>« TIAVSITUfc -991 F0S5H 
FiXi.EC TO -WCtEAF FuCtEO ESECTAICITT SCMEtATKM. T«K UTI«.;TVH 
W5LE IS TQ *SSI»E FEEMAOI CF OFEMTFvi EKFEAIEMCE AW FRQFM 
CVA(.UFT|0« 9F TMf FEEO-FCKtlAtS TO STAWAXK • » » « I T t t l A THAT 
0CCJ»i F « t 0 * TO ACTUAL O^EAITSHG ( I F f t l f l C E , 

l i - l - 2 - i * 5 S 'UOIS. i ' U S T ««»CTI» CSAE lEHAVtOlt tMMCA AC£ I0CM? COH»lfia<a 
ntuwnAN, e. E. 

iASOV* M1H0MA4. i-AMKATOAT, A«»S9t£ 7 I U . I M 0 U 
i J ' T H f - OF fAST AEACTO* OWE AEHAVll* UHM* ACCIOtMT . 'OfcOJ' IMi 
AAE !>W.L'JOt-' 1« THE W - » * m r a J I « Mi*<C S4FfTr W C A U , 
lKiC«««fJi«» !S NOR AEC0K5-S A¥«aAAt { 0 " WAFQAilAT ION. MESSWE 
^*S«**T iOM r AMCi VOiOINC OF SSOH* COOLANT tt«Bf« TAAIOIEaT 
^ / I T i l t . i * » H - * l « K » > . »flD6rtS ( 7 DHOf Fud . H U W I ME K f t t 
cc*Eio»EC. FAOA r & M s i a r r E A V E A I V N T O » J * . r « c o » u i J J E H H O B S 
KTVEEN f J * l FATLUCEt AELTOaW. AMU SECOWAEy KtmiGtti » FUU 
»MD CmX^MT ME l ( l « ( STUBtED (N «0! 'J- t " I L L f B CAFIAES-, 
n y t X L t v E S , AW VQOrS. OAT A MC» AVAILA94.E lUOXCktt THAT, (N 
,V}« C»«.FS *T L«»ST, THE 1E»». SEMkVlOA F-At? » f J I M I F I v ' " " t * 
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u s s H M J M M S T M * unmet smt CASES m ituutm CAM M K I S 
Mtmaa ;a TM ASSCSEE a» ACTML DATA, 

u-9- t -ofe wgreerKxt fasTaaMWAT tat m r t a t tc n o * •sTfa-coaua mm* ISCUTQA K.«CTS 
AMC*. Mr C » MSAB* C i . 

cuik I M H n m u m a w , « M U M . Twcsct f 
c i w w 9MC»tcn i* M S O C T I M m i a * SFJIMS *AAY aiat&.«. 

M t t f M MDWCEfMCCS U MSISS CAlttnAU, AS MRl AS TM uC* 
CAOBrUS H I MaHAA MMCTHM. T*» MSKa W M ~ 
m m i a t w w i s w e a t MA TM M S U H A M SAFKTT K A m s i 
w r a m A caasioHuau M M c w u i M M L M TMM we assts* v 
« w SEMEM* i i r r n — srsra*. I I M D H T U K W> TIC M U M S OF 
•<BM TTMOH. m w u m mmmmmuiam trtitm rm M U M S mo 
l a n w m i r a nam teem a u c i a t s IMMCATM T » T t i t M S I S M 
III—• K I N B t D W WJaiMWM. Ml LMICM. MB * H M U I i 
H n m w > ! T M Ktifauunes A M m i M & m SMMLS M 
« m i W > AM « » MTAtlCt CSTMIA Mi MSBE* Mi 
a u t « n n A T t « i STSTSU m n * . 

ss -s -s -ass w e a * r trewiw M K T W c a n M M W SVSTM 
MBM* 2* A> • IVMMW «.<*-> BASAt r. U 

mm A s n c u m . n c . <n»masi«. a*c? - w n w u w i nat svsTtas 
m i w i i wmamtaa. i w m m 

vmtts smmtmm w c m i w i w i r srsrcm HOCM MAS 
M S M B M M » i m u n *t wunmimns &SCTMC c o n u t H A , 
• M U M aa**ro a n a* * state mua am rm u r t t »smmm 
a* w a s t i w HUNT m mxetub vmmmn aoarsae er- mien* 
o u r H P U S . TW cancan I S M » T M U ra t u COMBR T M * 
«T COWEKIAI SKUM MKdCMTS. TM MS1C M3IM 
nmmmmt tmfm l i i r m i i AM ras. seata K a « a 
MSBFTCSTXK i i w x m TC BTAMHSM T M W W W W ! AM 

- MACTKAim M M M O » «U WTCOTM*. AS « U AS TM *I»T 
- - fCART Sm.K*UaM - TM MNM* C OW» SMCAJA* ALAM WA TM 

M B K . I s u e n s e ran srsrsn M > T M ttawTAM wta.it* m.mt 
t9t n f fiMP»st£ *AU.CT AonmiTT. 

U - * - 4 - 3 » KMAJBS R W M « UMTAIMCMT w a t l K SMA* STitSM M MtSSMAIZ» a*Tf* ACACTOAS 
MB. T, K. 

OAK AJMI MATMML UMJWOT. OAK 5MMS. (WIHIK 
« a r o» TM tacssuaiaa mtm K W W M O K U T W W UMCA 
t M n w r m MCune a w t i w u w t u w PMSSMC MMGTTM 
»B»? 3 T $ n « 9C»tSM» T« IHMBMKATC A MSSIM MMHCT 
5MMSTSAIM AtOirm. A MWOUM Ri KAIMTS AU. AS#eCTS V TKC 
M O > « SMAf STSTCK AS M IMt Wtgiet SA»STY MATuM * S *K* 
[ M w m r w i t a*x t s c s M T I O M . LAMMTO«* Mm TM A K SINU 
M K N »*AT. um M i » ASStAWa gr«swr ma M « I c s w t w s *t CAK 
N M mnauf. tAtan»«RT. WTW oMinaMt. M I K M SOM «I 
iWtfcU MWIAUST AM imZBP* MtVATlLT STSMSMW ACStAKCM AT 
TM MSUMI IM«STAT> CUMtMf SMUMTtQM IMtCATI TN*T WM» 
SVSTSM d U SA#UtV M » » e MlCCaUJl tMIM AM IWT *tWTl 
taCMS AM MMTICNUkTE MMVAt AM SIAW1CAWIT S4.0MA 
nMOSSM. AAfeSKTTK MMUMBI MMAAT1MH A* PBS*A«C|J»MT 
( O U M V TM SCACTM C M SRaMUCIS A StSMfKAM MSISA 
cMsaeuTig*, 

S&>>-A-ZM «AMM cnNcamurm IH MACTQA t&miimtm MILIUMS MSWCAAMS AS i » i « - n M U A S C 
e u c c i «• «u * Kmerr. «. o . 

KAMA* STATS tMKVMSITTt MIWATTAM, CAltfAS 
rue amkwmst tesixm AJA AT TM U « M STATS MMVSASITT 
T»tfiA tum It AfACTOA SCCAM tasr«iaiASW HTN U H A , MtiCH 
MUSUHAftLT CAM HO* TM TMAMIM CUWW JOST « r t S f « TX 
M»T&AT«N MTASS. SAMM-UY SMCTSM MUV»SI$ SMCMl̂ CSO TMi 
CWTAtlfSATIM AS SADSN AM Oi mOSa» MSTCM Of SWIM-IM, 
•KM KMItM ST CAH A* CPMUSffl. A }!«!L»* INC3SCHT OCOWrt IK 
19*1 AI TM HUM C 4 « A : H AtUTOM M »Tf« . tM f«t lST, MM 

U - 4 + 4 H A CMtibUSM ST TitA UTADMIK1A AAHATiW UmtSHS* MVICCS MA Two TV*E3 C* MUAACM >SA«:M • « . . 
f t W I I i «• i« 

(MtieMiTT «r nuumsm, mtusm* mttmnn 
rwmmx AT TM WSTMSTTT M MKOMIII MJUSAA *s«cia» HA*S 
MM BfTAJLf* SUSUTRW NMSWCCATS Pm CW"U«3MS TM 
(f¥ia(DCT W A ftAAlfiUS MAT! TTM « m M 3 t - M »MfV«H> «-Tt. 
M M AM./R3H JtT-TTM 6 Iff QUA. AtTMWM NUCM ItSS gT**CT»? 
TMM TM JtT-TTT-S atfT^SSR, TM€ AiATC TT»f BIF«SW a>M«S 
CMATtS SfMilClTV AM KH.iASll.ITV <MI MTM M tCACT»rTV 
•tSTMSMCO, 

Jl-+-i-TA» tAOTTT ASSKS»Wa» ?* »*4T »aDSO*-vOttrti .MiCTMS t» T)« tMITtO ftt«S<M 
'MMT> * . A . 

IjFMSA rtCAtTW AM SAfVT/ WIMUIt AISAST. MA«»««TON< inttMW 
TM SUOVZM * ANT «t«C«B» IKTCOOWtS UKC ASM "0 TM! 7IM.K. 
9VT n A»*t*w. vtwr rm TAST rtAcm Mr « ! » « U S S A I M TMA* 
(SMOlT MAOfetS SCCA4AC IT CAM X 99SI9M9 18 AS WE I« 
M4HM A MMHt SWACS *W» .i«07 tVWM. » ! • « ti SS WIBIH 
TM« IT feW » < a « r»ITJ*«tT aSTMVESMW TMA* TTMT &i«S» 
MtaMt CAM « w « t m mmtutfs, m.vmct mnt M «.>CW I* tm 
MWTtC i l d l l « C S OF J t * M I ? - ! * 1>W HKS.T AM SMMTT1M 09»« 
TM MACTBA' TM 08««Ct|«t 0* CUttSMT UTSTV M^AKCM (J TO 
MiWISrt TM fMtMRMRT NKWWtCM. MWT8KW* IYST«« »f»r**T*fi 
a* m#rv*ona s i cMts . O«MS « I «ttac s fns .ane r<M 
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at T»crto* a* ?>*». »e*£$atflL.T Mimes rma#2i M I M E S 
*t'j!*sau rusts* FSSOUCTS. Mcwsr'.cs. tm FC&siE*.* rm s*act 
» SMASHOH" ; a t » « f , 

i l-*-2-i*» »EC»T 3t*UO=«J(T« IK flSt MACTEA KiWTICI 
MlTlEt, 0, ». •' HEMIC?, 0. A. 

&•»«* M'.OM* li*CHAro»», AASMFEt, IU.IH0JS 
A*M.TS!S OF '.m SAFITT (* A FMT tftEfCCt <EACTE« I f U K S 
u u ^ i i i a i CF ' * n«c OEFEHBEHT « y n « « . « MM f a s t e n 
FOMU> OEWITJEW MfTMoes rae TAKE CMXWATI*IS MUCH OK 
*f rim- tat "ost t u n » muncx K W M I M TMWKT - mm 
MHETIC. 10"*!i«T!C, CftMSI-STAUCt km EACT SflSWTIOB. THE 
rETKSQS AAC WSEO U OWITU. CWWTEft t*aVUV» PC U W M T I P 
sir* THOSE w u a r i M tr HCCJMMCAA. CDMUS, rcuis F U K , A*» 
• * « T*M*M» «MIC* m* « « » » FS* THE i « i i m » « STACIUTY 
**o ACCIDENTS, LUGTATICMS *r cawurt* CAFAAIIITT «ct«ut n c 
USE * AFFAOAIIATE mrrxses M M V M U f c t , I O » M ! I W OF 
aJWUS CBTi=»rO kETh EACH HffMB MOCS THAT THE CHASI-STATSt 
« fAACT SJM.IA !0« IS U W I U I TO OETAI* ACOJftFTC FaUftS fOt 
FOkf* ..{KMI!!* £U*I«« SEVEftE TUJBIEWS. IHCCHteCMTla* T**SS 
HOSE ACCURATE **><•-&-, IATC cawnflw N M W S MUCH HKUIOE 
ZOUM-II ACCIAUIE CM.cw.MioM> s* TME THE****, mm mWmt'.K. 
» « C T S nut *f ioH»Ti«t • • cemoFiat coHwrf* c a n F«* 
ACCtSS4T AJULTSIS. 

l l - V l - ; H lOkWkOG COtSISEJUTi M KM MC*.fA* «CMU KJWT STMCMHS 
COM. F« I . 

UKITES B d M f U M9 CawltUCTfiFS, I K . . FMU.AMIFMIA, 
rewn.H«u 

«S«ITT£Cm OF THE CMAAACTEAUTICS «F t M U t t MIS FMSMTfO 
TK T MUE AASEO 3 * M U T C V E S leMMftUOb r u t w a w i FLAW 
LIFETIME roruaai I I S K i s ASSESSES. *•» HKHAAHSTIC 
CALCW.ATIO***. tEi .H*lg«* * • * FtfSEWW f4 (HTTGRMFJE TFC EFFECTS 
CM FIAHT STRUCTURES OF HWMK « • FtFUtt. H M K MtSttWI 
OIFFEAEMTIAIS. AftO TOutAOe GEKEATSS 9HSSU.SV. » « ! K « U » 
ATTIXTiun IS i l l f H To THE EFFECTS 3F TW MSI ( a TtWIOT »V CUE 
SFEW fVEl JTCH* 6- K « . FBTCNTUl LOSS 8F uATEB »» 
ENTAAIaTCttT. VJttlO-., E*>»9«*Ti3H* ME> kJMM. FtCSM# 
otfF£MK>;«i.s :s /•• sessse. « i i « AASIS af MCM.* C«F£«»*TI»» 
i i S U f » T I » i , IT 15 SMOM THAT T<C SFBtT WEi, STOMK ^«S.$ 9F 
tllSflK*. LI6NT tt* » tEKTM* * * «MTt AKa«Mt(LV tSMSMCa TO 
EMSUME u*t tommmmt or union memcrs a TME fyerr THE 
OESI«H TORMMO oe:i»w 

l l - * - 3 - i M T<« TtHR9 H U U H I KXETIHS «T AiiO 
LEOMkUINi. L. 

EWWFElM B i C U U Sm.-< ' MCtttV, f M I l , MUMCt 
AH IMTECWATigSdi. Ht'.'iMC OM aCllMtLITT MMLMI «AATEO TS THE 
VAfCTT OF THE «CHAlll v *t CCB»W»tn «JW SfSTSWS IS W U U 
UACTSCS HAS itKD III OCMAM ««Ma« SEFTEWCS ! • • * . 
THWTT-tI«nT fAFEKS C £ S FtSSFHSEO FV MEF«fSCWTirjKS « C ^ M M 
COWTAISS, *Etii»nirr ENSIHSSFMC TKMHKWSS *«E JESCXIMS. 
J0£ THE NHO FOA FAIUMtE EATA COU^CTIWI STSTEHS A * lAAU MAS 
fttS'jsssa. Kuril *CF*tw ?f » n e t #i.-» AEWSCT TS A F F L I C A T I M 
OF THE MTA. 

l l - 4 - * - J > i I»T»««ATiaSAl COHSACSS ( » TIC OIFFgtlOH OF flSttOH MKMVCTS 
A3H. T, H. • ZM»I5- * . J-

OAK AioeE AMTioui Lt*o*iTC«F, O M ttocE, r t u w s u c 
AH IKTEAWTiaMS. COJCUSS ON TIT! WFUSIM » FOSKM FEUFMCTS 
^«W0«EG ST T « R t t * SaC.^tT F-M AAOt0r«OT»CTlO» W.5 ME1S AT 
SAClAV, fiUHCC. ltOV.V«,l**«> T * ««T5HS HAS ATTEBM9 M 2 l « 
aELESATIS AEF«ESEK*(M \S COUMTK Ŝ « B It tpTCMATIOKII. 
ViUtClli. WES»TF0 Ht*E U FAFOb MB A SUHNAIT FVOFTS. Ttf 
i f Oft OF THE £»I«MSS HAS SUFFICIHMTiF EMAO TKAT CSSEMTIAU.T 
All ««Ai(i OF flS7(Q<t »MevCT ft&iASE t o ) lAAMFOtT MftC 
MC1UDE0. »F«"«3*r>«*Ta.r TK»-TMIWi OF THE »AFEAS FFESEWTlg AT 
r><< rjamattn *ui Mvor ia TO f ISSBB: FaagHCT E E U A S E ternine* 
ANO AEWVA4L ifOtl HATH -̂COOICS «•» SJS-CStXEO ftEACTOE 
COHSiiltWS. THE H(HAIIUMi FAFEBS HttE AtWlESSEB T» MFM 
lUautO «TAL C0Sl.CS FAST WBECOGB • * • £ » « • C « * e i T l « S , 

U - t - 4 - M l TM( SUA EHCAStaCT IDOHHS FAlLKHt 
EFV<*t S . ». 

OAK «tQ«F MTIOWi. L«S9tATU«r, EM AtOCE. TEWSStCi 
THFtE IMMT1CA4. UlITS TMAT SOFFIT EMMEHKT FME» 90k AFTEBMBAT 
nozimm OF T « QAS » :»« wttMfcw naCTw FMUE* 
SSK TANEtWSI.*. At* TMC WACTC0 KM CH>(FATt» MTMB<«r E4KMOKV 
FCHft FO* TME AfTEFHSAT HtKBWAA. i W M FOE I MR MEFQFC T*< 
COHMTiam «AS OIJCCBWES. T«C UCtBEHT M tM»U» W WWM 
COFFW ffiOOE FAtiDASi « EMMMt M TiAEC »t»TI<i* OEMEtt - A 
ram of » ? « a * s s , kAs AW em w vmat met IIAFFFW, ME 
AtAf-Ttl* WtftK.0 HOT HAVf AEEii *TA»TW «F FtTAOOF TIC «WHL*»itfTT 
OF «HE)I6«NCT '.1CII««. »*(.» 7M( THESE TWFEHTtTE WiTS. THE 
AEACT9* HAS HCr FHBUUKEAiO *K**SE A BISStMAAA WET «F \M 
AflUTtLlTT *i% «etI«ACTT«. !T t% HBE£Ha)(S« TMR Ttri» F*M«4M 
OCOrtflK. fl A » i inr »'.Tfl AM WTSTAHMW lUFflr* M» A*tM.«MUrT 
•fcate. 

t t - J - l - » » < *€t SOES HJKtJt - A fj.5* ii;tTBI» 
•AffiOD, A, (,., *U 

J . i . >.T0H>C CMtaSV C3«H1SSI«»I, HAiHIH^nM. A. C. 

http://CM.cw.MioM
http://C0Sl.CS
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sauacs » TMi « s c u e #«t H a w » s « e »*s£*k.v ra r « 
M * U C *r «** «> rw raw M U M » r * *tu.*« KSMti. TM 

r*s mm witfm. m W I I I I W *S«J»9MHATW &» u* 
_ _ n w w m ? M M < AS; t * *»rri*. SVTOKS «,te 
»tMM» T»? r « nKTS Mt MJT Mjatfi SfUS W T » m B , r t i 

mKtmn MR « K H « U c a n s t * » • t o * i a w u . » t«t»i.aMS» •» 
M M a w n I F TMJ sstexrtrK Hsunatrr . i* w i K M 
• K M S M * * • n u w u a t TKOMKAI JMMMI » * * n m w m w n 
MMj » t U H T» CMMflC **TW TH HBMMJSM* » CaVKS. TMj 
mm r*» !HiaaK tLect*K M M * IX I K J U M H ^ U O K M I U S , 
a*r a t tmsfmmm. u m n w » H K K CMCCH «ot m 
B K W f T U M St**T. UMXI I U W I I «F TMI NM.K 
• K W i i i i mar n c u u r n T* MM WHMMMJwe. MSM.CN IS n t«w a* o a u w t «* rai U M sastot 9r. wo 

T i m * iRt* * aatt rat * ' U M 

tt-°**t«*»* m «aT* m e m swtrv 

SCSCMOIM * n » m « * MM « m i « a n TO MT 
»• i n tmmumatm mt 

uftn M M S M «as rm » M « « « «W M J U U S 
TNI 3CCK 4M» a u a c m « l 0? T*5 S?CCIFS£ 

t u t m i Htoactik a « MWMT e n n u s MM 
n e mni'i raj MM u * « « r s N i «SCM •» t u c r a 
tsucm M m n w w m Manas MCCTS M» t a t 

« ! • • I P I I H I i M.TMMMM MST MEU 
i r y m w u T n c u w m r > a> I I W I I I L T O P U S C M * 

• w s m t e w i t HMM MX m * 
MMIS M >MMJI3 — « K I »Ot MKCM fVBM 

rwnMUTia i a e SSSSESSSSS s r « « *a9+*t*et» Stfsrr 
w w ii in CM* M M I M W , IT u w t c r e K*r *m turn mux m 
m m n ****** rwr TJM^MWBMOB W M M S S J w TW s a m r 

tt**-»-9** SCRCSU MM MHMSMMMrS MK *W *UMT MfCCCffM WHIMS 
MUM, t» (• 

TMJMIIIII » * i « Mil — I T I , UOnrlUf. TSMSStl 
* SET « SOHJBM. M » l « CMTSM* MO KSMUSSSMft MM *4CTS« 
MoracTiMi s n t s a N U » i i » us«e> *s i war i t rw STMUM** •>» 
MwucAno* iv aocTcn jnc a m c M . m w n a i « « * T » 
JMUQJKTWI » we aucc oiYttsm M* tiAC«« I M U N W MB 
H f — m i . M i SMMMt C M^tf. MUJS>I3 BirW* i n 1CM* 
MA TW «tt«C MmCItr SMtH « IMWMMBMTS. MTOJUS, MB 
B-ICTVX I M I D W U I t i MKtSMI? 18 «ff*W7 «UCtnM)i£ 
M U £ A » * M H M m i • • m m i UL <m>ou*\m.9, njm <*o*e*. 
fMS S«MMM V H I O TC TMI MMIU MWIVf M t» TME 

i r a n . n « a u « w n w M « * M W i * i » . « r r a u 
UTTf «MMMMC3> XHNMSIS K 6|«Vl TIC 

LTWS A9t (9«trraMi TM£ MXCS5BT 
(TIN fWCf^M. taajtlMW « m TW ifSfW-ULIAJUlTT 

MXMJtmtMwru otrrtM* « * S M u«ca n » >t«n»ia« B R H K $ 
MUU«tT wMiaa * n a t «• M U W M B MM R » i r c n g a i v t o TW 
m m MM MUKMWM3 MMMIfS T3 9WUTC TM HJ(«T WKIUU.V. 

8H-S-HW MMM SM>tTV I- »I«IMI MOMKT MMMtMl IN Vmtm 
• asrtMML UUMMKMW, o r n r «.•!>» •*» «BK 

rw rznmnu. M U M S Mfawrcv «» tat *«* i tu iT» or 
w w i w rMwirr MM rurrwuwi wu»s*at( MOH LIOM» MITM. 
c o a s t auct#tf ar« ; « I M I ^ M W n * wu^it racn* i« 
MMCTW tITtK. MSIMfe MED ONWTSMU »«1«tfTti.f 
emmtamumi twmmitm m rm MMIVTMI » ntsum novrj% 
2* tmirn tTSTMTt IS AWIiMlU »TM m%Ut TO MS2SS TMCIK r*TS 
MMfc CMMtTMBt ilUVV fC Otl»T MTU BSMUHi (SACTO* OPfUTiS* 
MM M TWt i * « T «= Ml MXIMWT. <CMM MM a W M I MK TMC 
MTW flSSSM IMIMJCTi UfJT p i l l UMfif MST1M. t m t U W f t MM 
MII « » O«.T a w t u«ci'» ra K siaartCMirLT H L U S C B n T « 
MWIM.I 0* ( U H 1 K I S0HM1 rfWtilAtim. «**« MCKT 
CMMittou m n a xaeMCt HMUTI MUCTS n » n svtiwi MO. 
VKfft MJSSIM.7 *T MlOt C*Kf*TMt?t««S MVH1M TM SMNW 
M U M MMB 9» t 2^Ci tl,tMTMT» MIU MMMM.T K «T*ija» m 
TMt U«>l0 «»«V<. T* HMttt* NtTAU O U tt*T«IM>H! tSTHfM 
IM CMBJMt M# TW M O K H tV&M Tt i « l 5 » , M.TMW«R I U U 
NUCSIMH a<W. H ? » « l Bl TMt A*J? W ilSJUK HUW7 SMriW 
turmittntak, M t n u or TMI MBUWIMI W MISM *M» )rMMrriu« 
U « a » pynTtw item, >«<«««. i r i« DMMMI TMCT P » I « 
KBUTIUn » t » , «M> TMH « l t l MBMar MTMUCT HUH TK 
•»HH K7HM.M8 IN NUC10Mtt4Ml CMtfWM *•> M!f«»iT f* TM 
Mamton-ftrrtm ttnm. CACMUTIOHM. n t n e n *** * M I L I I U <<K 
HWeKf!* TMI H U M ) 1-fttXT «> MOCaiUTIMl 9» CS. I t , M, I 
t*» u t : t M . re , M » M »» * »«CTIMI w soeiifli vtrmmiiOH, 

Vk-*~*r*m. W»tW».45W MHTt I I M U I «v 4 M K K F»*CT*I r« 

http://msm.cn
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04« tiMi NATIONAL U H W W , o*c fi*6$. TENNESSEE 
T>« ?tnoLivm iuH»r<r HAS ecvtigKo, i w a r SIACE «C*LB * » S 
I : . T*E ittminHt OF tamum Fucnatac ro iNCftSAts OK. 
«fco*t«T T * T i? rw*» u m i w*«ek$«.Lv « » tc * E S « S » 3 » 
«3&S OF L»» FtAnEAklLlTfe UNCAE UUECTI3NS OF lOdWM UL as 
s i CONTAIN! *( E«e.t«e ^3 v SANS AM cor imciuu., KCX t * 
< A * EOCiFat*? US) C M C i D I M NaT t i VGE* * « • AASTf C l i ^ ^ - U , 
ALTMOMM. TMEK H I CERTAIN t:&£IFI£**T H*FE*CNtf3« f i « 
QtSFOSAL o i U . «T 3 i « . AI0CE ) * S J f t l U E S MB CASE* I S * StftH 3 F 
io«« FT is iMij »? MINE s t m w OIL-FIELD NCTMQM. n* 
CASIN6 I t SLOTTED N E * TNE MTTCN, MB F0* KASTg v t t f t t l A t A 
u a - w u A i t j w a»ru«k o# NASTE, FO*TLA» CENENT. AM ci ir i i 
» v » K 9QM wee> M!«M •tES&OE T" FSCM • • (•£****«*, TWI*. 
» O » I B » I « . FEACTUU a vx SN*U 14 <MI» T»* «t$rt SETS JT 
sous . AFTEE fou» INJECTBNU INSO w* JANE HJX, TOTAL IN* 
4MWU.T MO.Ett CNL. t«i •STT9S V THt NELL t i FIWCCEO *99 A 
w* a.or ctf; SOME 1* FT meM» y? TNE C & L . W I K W MAT N»C 
TO » t fcH.*c» AT O U U M TS « M FQSSIK.E *«E 8WESATION*!. 
4ISFCSAI 0T NEOIUN-lfVtL » A O M * C T m tfASU * W i l i t 
OETE«N:MHE. WE SEONETAY s» TW r u c r j t e FONNEB IN TNE M I L 
I : I B r i a u M w T>* FSMMIA H * A u i s v u T a r 
«ASTE-CENE«T-CAI « * . t*» • E M S N U * w caesntxrew n s 
M u ' W i K M T . MO I'M Ff l * r«* i t r l * NCTHOBS Of NDBtraUafr TiC 

OPHA.'GN. 

U - * - ; - + J S SEA* SAFETY C M S I K U I I K AT T « s i s r o K LINEN* NTCHMATM CCNTSE 
JENKUB, ' , N . 

STANFOU LIKA* t;ccuiurGK CENTEA, rttfl A*.!*, CALIFOEBU 
ThE ME4LTM F t t r S I t t OEFMTKCKT AT T*E STANFOa.0 U « « 
ACCtLEAATO* O W H ISLACt ACTIVELY FAATICIMTES ( i n TIB 
> . ( U M U U C 1 OfFAXTNEMT IN FN0NLEKS tELATES TO U K W H 
f l * * C T *M> SMIELOINS. THE AESULt OF SUCH FLANNJNS U C OESMC 
IS SIT K ' l H 1* AM OVCtATTOMM. OGCtWBW HOll l AS TME M M 
AUTXORI;*-.>r« s*ffT. KM:*M« « ! • « a m r « RAMATIOI IULS MOK. 
MOVWtS ' « ftJlOKliatS TMAMBM S«ICJ« TMf *£CEt.MAtW> MAN 
i«;vcKv»w. AW «£it**t« MCA AM y u m SAftii. njuoB« A M 
OKWttOKtl MASCS Q* HASUIICA f«3TKT10» AT Sitt. BK4JOf 111 
Miwwti utcnys- AMO F o t ' i ' w - t e n C » T I I S « U ? . : : : COKTSX » 
!>•*€»*'. SECOMOACT-tCAH AAtAS «C AMf THAT «•( *9KMTUU.V 
OAMetOVS. !SI SAOIATItW AW SMIC40IM CALCrfUlTfMfe < »> SiAJI 
c-»tr.-a,r MsceouMS AHO «€ASu*a«e«it. AW *»» (OHTME 
•TOR-JSI*;. » f f « * l . CUSSJC i.U^LES tLLUSTkAt( MC SOCCJIi/iTV 
^ O J U I O TO wrisfr : « s*Ffrr cxnf>u ESTAJLISMCO AT I L M . 
AN0 TMC IVOMATION P M « # T f O SMXIL0 M OF »AAI(CULAA W T S E S T 
TC THOSE » « 0 ( I E F l A M t M MEM Attft . t« .>T8»S. 

t l - * - l - * - * 4 A SIST5SS A»*«3*M TO W C U A i FV*HT SAFfTT 
SftcOCftEX. i» T# 

i l « * » l . t U C D C C COMPACT. SAM JOSE, v A l I H M I A 
T»£ CORKU ITT 4*0 AOVAWEO f(CMMU.O«f Of T90AT»S WO-IA* 
«MHTS »A»»i*tT 1 Kf* 10OS AT MKHEAft FLAIT SAfFTT. TNE 
€ » « . U 4 T l > t TECMllOUE AOVAMCEO IS BASEO OK B E F I M K TME E7EMTS 
HI WifCH A VlCLEAt PLAkT MUST K OESiCMfa AH9 fMEJI V t C I F T l n C 
TIC IAACCE»TA»U C0HMUOtK.f i «F THCU EKEHTS. IT IS T«Uf 
^OSSICLE TO SYSTEM? ICAi.1T AMU.VXE T * FLAKT TO IOEJJTIfT THE 
ACTIONS. STSTEHC. AN« COaFONEMS ESStitTiM. TO >CCOW0»TtWt Tltf 
S F K i F I E O {VEMTS SO THAT UMACCEFTAALE (ESU.TS AM CBT 
2 « T * l * e i . THE ACT10KS. i T i T t H t . A » CMFONENTS iOEHTlTUB Ai 
ESSENTIAL MUST FHEN IE O C S I C M E B AMO OFCCATE* IK SUCH A tUT THMT 
V>KlHt9 STANOAAOS OF KEOUWANCY A*0 OUALIIT Wtf M » T A S « S « 
iH THIS U f F1.11T OESIM *«0 OFSUTION U f U f t A COMME«»BfVe 
JU»C CSHSISVEMT AA4.AMCE KtTM AES*ECT TO WClXA* SAFETT. 

:>-*-«-»5i H w T i * of sr*n FO« 'AST MACTO* SAFETT STUOIES I» TNEOKETICAA. » H A I I 3 « 
A««aNNr i»Ti!MA4. L»»O»*r0tYv tAAOWC, 1UIM91S 

T*l ESyATlOtt Of STATS 1$ IftFQATANT !% FAST Ĉ KTOK SAFETT 
>r<JC!tS MCtUSE IT laufi.ti THE AATE OF cKFXCT aCF«StT:a> «IT» 
T i t D«F0*KAT(3l« MtO 0*«.W* TMAT CAM « FtQDUCEB I * M 
KCIOS«;T. TKIS FIMT f««T OF A Tt>-»»AT « € » ! « • OISCigSES TiC 
**M(CAT1CM OF IKE KWtTlTH OF STATE TO 1EHCT0A M O U * A*© 
maiCAiEi . i r r o t r A H r F A O F E A T I E S * ? F A O C E S S E S . AAOMC « < I N 
tlKiTATIOkS ON THEIA AF»iICA«lL(TV. THE EWATStH OF ST VfI IS A 
C0KF1EX EMT;TY, MITH ( O T H TNEANN. AWF NECMkMiCM 0EFC43ENCIES. 
KCAUSE OF TK k |0E U W E OF CftBITIOMt IMAT KICMT a t 
iHFCF.TAHT ; N ACC:OE»T ANALYSES. CONi'MMTION SrST M T1VEN TO 
A »(0« V*(IAT!ON OF ? K 5 ? S « r ! H « HATEXtALS OF FftUKVAL SNTEAEST 
« : TX€ f J t ^ «*> FfATllE HATECIAL5 INEIALLIC 0 1 t * * A « £ 4 . 
CHOO(«fc U D iT*JC»U«AI - J T ' S U L J (CENEAAi.LT I k M ALLiTII ••«> 
T « SODIUM COCCiN". EACH MAS SPECfAA. CHAAACTE2ISTICS. *L : M0VCK 
t » H * I « ^ * - - ; * r * Akf I I U l M t l FOR < * I I it THESE NATEAI.US, 
t««0«T AND £K»:»I£« iJ l NOTT M «SE» TO FJTEN9 ANQ »F*l> tri 
SA"s. KMT 2 3F ?HIJ > f t I E D . SCX&A.E9 ' 2 » A* i « l » iSSUt OF 
<*JCUL* SAFiTT, WILL t*n=taiSI« SO»f MtMOOS OF MEASUMXENT AT 
'iitift OiNOITIOXS, !NCiU>l«« T * F2SSI£l , i l > « OF ItCACTOBS. ANW 
T1-; ! ' » T . « OF LMQMLEOM AWUT 5F4CIFIC XEACTOx RATEKiALS. 

U - - - " * • > } - . . . « » « > ' S'NPOSIUM CM Htt»*H% i « SAFETY EVALUATION OF NUCLEA* >Owt« IHANTS 
oic »ia« » * T : » * L LA*o*Afo»r. OA« * I I > « . rtNKESfCf 

iff fin* icw«A« STHFWUIM an Ftoauii i* TW O««U«FW«7 OF 
Hi* <TM005 FtM iAFfTV l ^ i . S i l OF VXUtikS »0«M »LJFfTl M/i 

http://C0HMUOtK.fi
http://ICAi.1T
http://CENEAAi.LT
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H B M I I I »r rm auiiTiiH *o> altera* SAFITT M * « U « L O I N 
M W M . «•***•* , OCT. i » - i * , i«t* . re* » w w i<eu H ( H H » 
m rati g i m M R J C I U C M . ua M F U tiai WIS M A I N * tm 
tn *a . t» » t»4>UN » m tarics. c#w«* • * * §*****; * i » 
MSMSfB !«9tf TW MUMtLiTT MMLfKS OF CMPCMMi MB 
StStCMt *J « U 1* T * «C«WUTK« MM MS OF FAJU4W SA.T4, IK 
JW N 1 I H Of UAC79* FL4M«. IT Stt i O B h l T COKLUOCB IM> 
B I S ? I * K ris.tfM *»»A «at ie*s»a*>n « * usauoi u i i 
a m n n n awr C M « vcw e****. m M K » M HJM 
jwauaasu;? aa» C S « M I « n« sen—BUCK OF 4e£iat*e«. 
woaawtaaiT, eftUK?ion s> F « I U * « a*** s o u l a* ««6>*u«c, 
WT tHf «3f OF TKH MT4 IK «fUJ6IUr( 4MM.TS33 CMHR Wtr 
aeuce m N H I N M ca**atg teuton tmc**i AS * M S I S FSB 
S M T T kSKsaasiT. 

Ob-*-*-*** wsnwwihTftrrt FOB —inijaim rat mm*iunis.n. u»s-«F-caiAt* ACUOMT m t i t u S.I««T WITH POKM 

T« 8* • flUMJBtt* a« C* 
• a m W T I M H . u i a u n r , ets A I M S . :§**£sses 
H U M B M S X U I SAteTT NATaBCS AlSUUM.* IB WEUM FtSUB 
( M t K U i fewK STATMM asms as eauja < « • t s an HSTM T » 
caaMaaaKcs w A ieas-a»>ca*ije; Atstaa?* MES* MFCTY 
s u r a s ! Ate wiawata a m isafmajTi ra a t T u r i OKMTIOM 
* • * w aoBifK $atTMuas s m i n * . MCB r « urtn FCAToats 
a m CAMJ» M b T » ; U M w u i m aaais asu auwunttaa 
aaaaiJM sow TNX a*te*naa> as m u w m m suraas M*> 
H R M H « n TBC caariaBoia sascos w «sia s t u n t , A tuet 
ttmw a u OUCMCBS ra tgtamm nat w e A M txrear » 

t«THN e a u u a u u Tac mumt » w a t i m n s 
: N.«av« s? >m utnsr caaaaarfaa F M aau?aataB 

t w u s ar » t,«M a> c — w i acctasn. Taa n e fuaars 
APFSAMB ra ami aaeaaart AA» M H K I I R 
m m H K n u i a u a f w c amunaa a* w taturaEM 

ia rat i w i a a i m ami rvsrta fs> ntt CAM •» a acustns.iT 
ctftMcan tau-ot^eaouM A O I H M . watata. istaitaawi rm 
staeerur acracrMa aacepattfa a«u« n na ttactam caw »^-.»* 
m aa U C U M U 

tt-«-4-«n snvaSMi aa mmt*. a«Haa«utsts - «*««;«•» torn M B W K - : 
C L O K H * * «. J . 

•HB aiaci aSMCMits aMcutt^cis. O M attsc* ? r i w » B 
T M N t n i M «F asavacv nc ataxtac or TW «,$. u w c (aeuv 
u w i i i i i taa nc «mnawmT<t cawnax M M U I S M A T I W or tat 
«.&t »«at.tc iaMLTN UCVKS w»c T K ^ a m i ar m« s t a w i w 
aa «BPW*L f «Haauu.ia*t - Msucrm oost M B twvers. w e » 
aas ataett roau. e « . s-tt« I * M > nus rnwasMat au oat » 4 
w u u aa atMCM. wes o» aMiaeaiscs caacaefsa «r T « 
«*tc*i . M*tuaa DF M ow steal ASSOCUTXS w i N H i n a . f « 
T a n a 0* T*» M imit fe w a i M T W mamts wr« raut 
«caa««i Okreauutt - <ti naiwaarics FOB CM.WLATI« R M I U K M 
astt TO * naifRT ntei ;art«»Att.T Mauaiireus HABIBMCLIBCS. 
t i l aistMStfna* M B K I K I H I tr «*MaajCi.iMt is MTt(wrs: 

< M i*» ttSLMU e**fc?s or uacaauutstu 

i i -*-*-»ai Lcatsat* Me 7*vaaio CAauaoM - a ua***tsa» w naj UTC noarmiTT «ts*i rta* »i»cra» (,:c:at*Ts 
oratT, H , 4. • aamun, * . e . 

I D * MAMBS K K N t l F K tuaaffOJT, 4M 4CMBB, *«f aCXICO - UU<> 
laa intin fT 1 caLiMaajSA 

n a LiTtaariMB nanmaiax T M i # n KMUTIC C W K T S SF isaiiias 
u u t T W aas M«i(«e» aaa fstiaare vats aaai & TMC 
warM. in ana FO* mwe*i> 4WJ Twaaia CMCIIKHM u s e m s. 
IIMEA* TXaRT OF UaciOMfaClfS* T « ESTIMTU BCRf 9Mf MtfM 
ss« Muien rganaKS » » «*• » n<ciae-»u TKWOIO a«AsiATiaa 
urn M auiTia F«K KtutfiM **HH* Ft* u * Moa Laaumu »<* TS 
i«BU-aoBT uBuou^ien. ucst akfawts * « 4»«.teo 10 THC 
>2«C-*t»T4ftC4 XfUTiOBS F9B MfMTMCTKfe »«i;Si * t « a « T l 
CA4C«L*TM Ffll Fas*S«KItt0>-MTI!K MB> FAST MiEOta WACI045, IT 
u cmwxima rmi n « THBU v>at«A*TK *csi9*m «w u^ctaa 
m>cs x e Laaa-Tcme t i u « K * I M FMM itu^;«i* M I U 
CanF-MMlt TO IK «£4Tt« TMMI TMkT FWM TMrtftM CA4CI46K*. 

U'«-f-4«» HFtatT ea * *«• *« OF T*ICA WBUS 
S&Mta. F« 

«.* . ecwaTatw v TW WTMIOT. amm> ua.m*m 
1 a u M t »F mea stsaAiCMHicacTsa OMWat KM H«.O I * scavu, 
catA.. w F«**wtw i t ra . toaa ar t « 9t»WK<i, d»i»ta*$, i » 
atmawmwa run TW tasuoas MC utbatua «a> F>jat.fu*Td ta 
TrtU AKTICl* M e t * TNE FOU^WUK « * • ( « « • - ««CTaa FOW106, 
TtSMGJt tF**JFJC*TJM»; ."O RCACT3K LICtMSiK. TSBM fVtL 
«vKnWTt; T * I M aEACVOR « £ ; . - ) tMFmvHRTI, Tat&» «S>f f IOKI i . 
MCMTk-^rtici cAtfiseiAneait ^ ^ T«IS*S « » tauac COT-FLIMCC. 

u - i t - n w nauTtas traKMacs M O FWCUC MM.TH 
ciltiaujDf ». 

at* raw U*U»**MTT atotCM. C(MTI*. a(a vow, uu man 
TW OMIAT1CK MFfTT (ICOtS R M I K W i U W t«0e, BUT 
CtNBKK A THE FtiSCirf IKM.4T0OT t>$TI« M ( «£C€» TO 
WECMCUC * IF?F*««CM wm<«* Fvaiic ATTTirjots turn /ME 
« K , »K attlAtrfOHS ME » » H t (W Tm I»C0«W«D*iiff«* OF 
TM ICar * M fW «C*F. 4MB fH« ST4WMH0S C0»T*!«; CXT«»*tff 
IHtlX^ia ( M M i M T l i X . NWfDti . TME fflFHi.tl£ £H T « IMiULW 
F t « K » : « c ; . . -C«W**T10at OF »*OI»fcfCt|IKS IN *«« 4K0 

http://acustns.iT
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OaiWtSS «*TE* S0OULS « CKUftCS TO SFK1FV TMf H i W l 
F tWl lJS;* ; H i l f J««« l « 0 a Mi * f t * t *S t3 ?**f :«T8 
cojk-si&riuTiaa s u i f i F u SOMCES *•» scaL5*tCA». met mi. 
C U M * * , rue ixsAt. * f snatsimiTT v n i i t N i M 
at«tt.a*«ai t& « u i * rart* ww TKC n o r K i i a i OF n « 
F I * U C MAS c9>r<i*(<T5o re i*c« c» F W K U ca«Ft«£S£ f* 
f « U C ACCCfelXStT IT 1$ U C 3 M M H MAT USFOa&la iL I tm 
*a* i f r t i n ; u e u t i o a U C T J xc S H F T » T* *ae»tE« M B C Y 
OF r«t FEOEAA*. ( « f M » ; , Txf wae w e s r : l a C 9 0 « < u r : * 
H i * T<< STATESt S*{h*C U i l * f KESFaMIMUTr S89 
D R I i O W i t l R * 0 « I t 3 « m i * int ¥<CI*CTV JF « . . U ( S S R 
?4< l im*s« 

U-i~£««©* 3fFS<«r* U T I K 31 MJCLEM H K O StATIS** 
AXOt*W*> T. 0. 

a u « K K F KiriaHM. ^a<Ki . ren, C M toast, T«n—in« 
o/cmoaa I « O K I « BRt tanEkT* auAtsr*, •'. laKitY OF i j jat 
uses, *«« ruatic i M i n t * * f C * * * T E * M M »st i caeriau; TO 
,«£ATE SSFf lt-ATI{S Ik FNSUK MX9TM1I SITE* Frt» WCLSM 
r t M l FLA4TS, IftTKfST IS W I U S W » 3FFSMJU smtOKS 
IS CaE SdltfTIOAt 'rt Tt* I IT I IK W U « i I««fS7M*.TUMS OF 
OFFSMOW JTATS0H4 U « IMUiMH MTM ARTIFICIAL UStAfcOS MB 
FL0ATI*C FOTFOtMS AMS M W YCWMH #» t f l>BWMf4« . EWECJS, 
K O k ^ l i i , ASS 5*«»T- MOtfATBBS ASi THAT MABT V TTC 
masuKS »ssac;iT» •?!» s i u a * svetsM J * * W K M I S COA.? 
M HLFVIAJEC M OFFSitMf S7AMWS. THE H.MT!*C^ STATION 
COACEFT, :* FAFTICUIA*. s i n TO **** :.i ins -.1 r&tutim. 
tO* TKC fuTJtt, MFCKE WIS FflTSMTlaL CM M « f A * . U » . 
MGHtVEA, C0r t !88MiC OfmSFttCMr OF T«C CSOCCF. # * A M 
SCiOO. 

H I U S < k i--
tuTtwea OCIAHIC AMS umartsnc Mamimurwim. vs. «IMC 
TSMCSHt 

COW A* ISO** OF 4 laAtt H M « *# FUBS-tI4C WKWiTfOIK A*. 
N « « U S l*»ICATS5 THAT A ULATlVflf t<»* l l MGf l MK»IM» 
TMC At ST MiCICT R H Jf t*jam Kltt ! • A VUIfTT » 
«TSSaOL»SCAL C0MB1TI6U. Tut W H FkSSICTS THt? « M ? * 
STACI T H I I I S i 0* A MOT, KA7TAHT FuMi TI K . M I W r a t t T3 
TH« • iC I««A». OF t M MIHB SFfidt T3 TNi X - W H FttiM OF 
1 4 « 4 T tft iUiOa, t«0 t« TMI T*0-TKI«»t FOAtft OF t *« 
OISTMU 3«millU>. T*It • » / * «.A»> *>= S tH F l t l «t f •**.» 
OF Fut^tSMca 06*.e«**rjo*s. o f *awtH« a t « u « u O W M M * 
MtAMAu.? emia i tMS i» !«irr«»i ATaasncmc tccsiTions 
K W W THE Oi i fUCt AfiATiS TO lltf >«AT HI$£!Oa AW TNI 
STAC* «:««?< IN STAM.£ CMOUDNSt tATMIt AMUFT U * t t i « 
OF n ines x m i AT A nxTA<ci m neat at m TKK «ias W K C 
M S I K I i r «o i * t<n t « * T ; C A L TfWtMTuu Muotfa?. n e nonti. 
u s Also **»!!fo TQ rnc MfaicTian o* »>« ;« * A » T n j a t 
»RL »£MT«ATi AH Elf«ATS KMriSJiOSJ AMC <A5 f3U»D TO AMCf 
• I T « s«scmTf3»s. 

U - l - » - « 5 £C0t0ftli»l C3«$tMt«TliMt l« * IT{*6 mXi.SU KKf* FLAKTS -- F*S LOME I R K » i « I C tFFCCIS H U L H 
AUiAWCM. 5. I . 

CA( S I S * HATIOMA). LAASXATSST, OA* * > 0 « . Tt»«SSS£ 
OMf OF T « CUAAMT CWCEK) 3«fA T>< l«Cj>̂ AS<HC l»lTAl_UT|t* 
Of WCCiM »CMt> STATtO« IS T>« F4TIMTIAL IAFtCT OF •A0I0-ACTi¥S 
•AS7I Afl.EAi<S UD IJCAi ttOSTSTlai. la F»«TIC«IA«. TMC 
eue«;i(M M S * £ ; * BAIS(B •Hrrnat KASTE * e ? » m i r aAstacn 
FESMlSSiKE UAtlaTIUTie* :NK> U ! « i l VOtA-B CAWlt tCOLKICAi. 
HI0AU3S IMC 79 TME ^AOlaiCT |» !TT, Wr37«!TKAi ACMUAL 
M W S 1 M aCM ILtrjs f *0° eAttA ASSUXtO TS K «t*i«T«:«S0 
AT l « OCCJ'iriOWi. «FC 2 1 / M » « ; ritCUAATCC ^O JKAMiSKl 
L f « ; « ccA?!«uouUT ;a Tf£jt «ATE«>. tmit W O T M C T K A L 
COS{( AJit ,)i(0 At A AAIIS FCK C9»^HiOHi 1st A VMUTT 3F 
(COLQttCK. iTJOlB OP IS« M U S V I M U I K »ASIftT idS ANC AkE 
ANAime ASS ? * i i ^ r H m «(fins 3* !>€T«CT4AUiJr or 
Aia.MICAI. IfFfCfS .J Sfr LEVtLi. »«8Si«t 5(tOK.€06« * t » 0 
.«« Tt«« AM) SIKILA* I7i43ifi u i Tr? ECOvOelCAl tWfCTS OF 
L(W-U*£V tiJtQMC 00 i t * . SUCH AS &»«.<> 5iU»-I F>QN KSUTlaC 
•EACra* A!tfA«5 «e£A Cl«*tKT STAHOAIIIK, Wt»S.t«tCS. AM 
OFFtATtOMAL £*» f» I f ) * t , MOiCAlfS TXA? 4«T •0$»I»lt! 
tlOLtKKAi. (Ff ECTS «0klt& M * 0 « W W ! . « . ALTMOUte T!4f 
SATA ia VJ»»OAT o* T H I j coNTfaTim ASE L IM ITEO. THCT 

CO«SitTSKf!.T FOIST TO THtJ OMCUtSKM. 

IJ- l - * -0>5 f u l l «U&0<« «T $T. i.liaj>.T I 
cwerTT, s. i.« 

3 U H O * K«T!«Mi. C<(O«AT0iT9 01 i Alfttf. r5W*'>W{ 
TME ST. I.AydfW I «.A«T, EltCTtlCtTE ?rf F l t l C I « M * « i - * « « l 
uAS-f.OOlEO HUClCnS 4tt***TIB« TICI1.ITT. SJffWCO A r j t l 
MSLTOOWt 0« OCT. | 7 , 294«< »WL!«« A AOjTIxC ltF<Jt(.<M6 
3»E«Aria«, (AAFHITE AAiOAOEAS. tMtlJOiWt. A «**»<•?« KQ« 
• tSTair.TO*. *tJ€ AISTA!U«S.T LCA0E3 »" TKF T0» OF A 
fjii. !Ll»l*1 Crti.H^l. Tx« COOt *r t -K3« AEOuCTIGK QCJWCEO 
4 0* TM» 10 l y t l £U»e».75 l>t T»li CMAi«Mlt. t » T *«g HAS 
usm ivixutt THAT -iP w ie M OF UKMIOR .'E«t*ivAi.eaT ra A 
«J«FlffF full. I U * e * 7 ! COPtFl̂ TEiT WLTE6. Syi i i^ tKT 
uiv*jr A«C M « *SO:FICATIOMS X A E ; r> f ; i ro to hf*a«s 
J.3CUT 1 »E« OF AEACTCA «X«T!Xli. 

http://mXi.SU
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u - g - i - B T M in*-**, vtmsijm oa ojttnmenm. ASPECTS » auciEAa rack 
»t*?g*», * . A . , J R . 

A S g«atnc«s *?*?s*itt«K rsa.tta.Eacs w> ?i««$ion LiaauTOhT. a u 

A JWPMlxW OB £-WJ«»*««TW. ASPECTS Of 3UO.UA W**4 SSATIOaS 
HAS * u > 1a tea vet* C I T T I w o i « . i n « < T>% W C I M I TOMCS 
wassaeaes «E*S «UCLEM KMCK AS *» ta f ia * sauacE, st*«s)aMS 
i>oa rut csnTMt of i<*n.ue»T*» t m . i * a r cannot U B x a i r n w , 
CQMU9MUTIMS AFECtTIBC S5EA» <Q*tA-ST6T:a SITE SCLSCUOk, 
J M ataCFir ss- sis*. ASSES S*U»T, 

u - j - i - w xa J M U C I A T I O I o* *«ST U A C T S * S A K T T - M ? » 
lASJaussffc. t i . c . 

aAjuoatttTTs INSTITUTE & ncwaxasY. cutat iME. HASiACauSETTs 
m a ML4U tcMRT caaciia-v S U M M U E S CWAEBT TH IKKUK I* THE 
taara* a i a w n «CTM * E * A « TO » * T A S * C T » SAFETY -
s a K V K a u . * , MBitm-caeuG M S T ASSETS' SAFETY, THE ' u a c i ' A i 
n a w v n c esrear « STATE* . «s w . * « a * . *» * . »- m a c s la 
T*C raaxwaa - I T I $ laMa?*** P R A U t&xiatES TMAT ? « r 
atatrea* SHOHB M J A M « W THAT satif? * A N U > W K I NXTTZI 
OF eaaacsttAi •latasatafe, rm iaa»fA.". at to mat is TO BEVELOP 
A COMHOa lk* I«MT BJTO f t t l TKaavtCAl >*>CElT*laUES 9 EAS? 
atACTOOK. rasa HMCK at* * m « a SAHETY PMiiasorwr WHICH CAA 
•E « H M K N U > ? « « * » •¥ &U. EOVBffajkS. TH*«S IS STILL a £ » 
w » aoa* aoa* xao I N i « a*Lif# TB»S Mtaattai » t u . uxaa 
SYSTEMS •E«u:te tfTiaa«r»*gu. atncMTtoa aac MHO EFNAT 10 
r a m sciariaa, rats £an*»c*»t U o m a t a :a n « nor* THAT THE 
U I U M I T A « catTicisa i f aica? M t f coats LEAD TO A SCCOHP 
u m s f t t r m i a a MITH csteajaaraau raaa oral* SXTUMS, 

t * > * * * * s t t s r a i e r u *EIFASE a* r u m w t w s» OBSECVHIOBAL BAT* 
« M < a . c . 

M M CatKICM. COPAftY, S C U t a . COtaaABO 
• i w » * W K met w a * n u ; « u «a*%te OWYWOC *a BKtatuai 
c*< T8 MCUMKTAi K I W I w Tat tacxowai FSLioaiac rt« 
uanMMu.es aciiASf OF Hxtmt» at Tata T I * Eauosaic *r 
aevrwiae I M t z m i a c O«*«*#A»«B»A«. »«io «• v * « assiucr iu 
n.«nou<ai « c u « s u . sascawATioaa M S « » aa AOYM «cctoaaT 
i « * « t e K t A W i» taw«aTS aisctatft T» srjor rac tcsTaicrae 
• f u u t «ca< caMSio«8t> Tac ccatuaiiaa OAJIB oa t « 
oastavxTioM^. ; i?» i t THAT K S T M C T K A C U A U I S U » U H T TO 
U » 7 0 BUatCaflttS * • £ £ aBLEAM vf * ^ .^T9S!>« MAOXn. . A 
sir.Hawaii t»mn.t or TH IS axs n « F K E A? fac aoccr FLATS 
« . * B T ca aur t t t i « » « . oatv c aimTE AM«kr » TM» Kuroaiua 
!Bwt«sa ia THE 9in ( K t f s o >aot rut auiLsiac la mux THE 
r t « ( occuaa£»« A W «SB »euToa;ee HAS J = T £ C « B tsveaa TMf rukar 
KHasaaiES. 

l l - » - S - W fliilOt ftSS&KX 9CTKTICS tr$Tf»» EN Mi* TEaM(ATUI£ iJ<-C30*.*5 MAC70«S 
I moaa i c« o« 

OAB KM6E aATIOMAi. LMOMTOiW. 9A« KI9«E, THaCSSEE 
AB A^nlCATIiaiS STU07 IS aADt O* A A 0 U T 1 » afASURINB 
IMTMNKUTS M D STSTCaS THAT « < * ( f M W U H U *S*. OEVELSMIERT 
at awrraas or t*s mum M O M C T ACTIVITT y THE MI IKI* .T 
6«S-CO0tA«T STMtfc l a K I M TinMIATtt tE Ui-C0Ot.EC »fACTO»i. 
^ACTtCULAA ATTENTION IS « « * TO ME PLATEAU l a LOOT 
csaraaeats, raiaAaiLT THE HSA; E\c«Ma6e«s. THE OETECTOAS 
«*~VIE»Z£ x « mizATiaa ottrnta, M T A tm turn*. i*tanmat*i, 
citMe(»-«it£ »«£ctnTAToas« csaeetft ecrscToas. F H T E * S , 
oiWMStoa TUBES. TNcaa»i.*«aA9iE«T macs, tx#«jira)M T « W S . xar 
fe»Acro*s. TME r*.iacm.E t» ia»E«*T(oa sr «.ACM ta A K I R « I S 
W S £ « J « 0 , Aae T « ACV*aTA«ES » « OISAaVAMTACCS U A f * t : C 4 T ' * l 
TO TWE ^ O t t S * * « t EMLUATtO. CU TME AASIS Vf LlaEA na£T»^>!aa 
AcauiAEaears, 6wS STaExa iAan. iw r ion! iw«s . COKCJU>?HC> <y 
UAMUTc AMD TME CNAAACTEBISTIC Xf»ITS 9f THE IWJ IHOU/ , . 
SYiTEKc ST tTMAlS <M»T THE 6 f « H I M 0 « .JSE A » 4JL»". 
SFKTaoMTE* srsnas CAM M ;uaraea aevaw^c AS co-.mear 
»LATEOUT aoairoas M>« H I M TEa^A^Tuat Ms ioo»s •» HUCUA* 
acACToa st«»ict. 

U -2 -^ - iaa fa t ELCaiaTH AEC A;R ciEAaias u ja ra txc* 
W E t U t r B. a» 

aAa^AXd iM»£astTT. WSTOB< aASSACauscTTS 
THE ELEVJKTM AEC A.'«-CLE*»ta6 CONEMEaCC fii KSX.0 
w w w - s e r f , j , t * T « , la A I C H L A M . MASH. t*t : . ( *J«CTJ SJV.USMO 
« « « I I I SS9I»> «»OS0tS 5ASa L!tt)tO aCT«.-{'AOLC0 5A%T MEEOEA 
acacaas U J »*Ttt-»fiCf<a r i s s i * .*«ocu£r «EICASE EiTuuTioas 
(»! Ktaovu *ag MCAVSO* 0» fission monuci USES i*> ionise 
CMatACTEftUATioa «ao Mao*At is» SIME* FUTAATION STUDIES C«) 
l*ST*ii*^W OExfLOmcaT A«P fsAiuArlw (?i irrtcu 9 it**Q**t 
AAOIOACtv'yC MTEIULS ! * ) "«E S**E'» Mtt (»l STAMCAWl 
aemaMEKT, T « M U K H O I « » S or CHE coH'f t t ic i WEAE « U « I I V « 3 

IK tMWRT V9?t. 

«J-2-S-JiO FXEOICttft. W»-»V«tiE *U*!*A?i«l 7ftO«« ULt ST»C<S »1 COASiAL 10C*7!3!»S 
r o t n a s . «. f . 

rm AESEAACH coaf^«»r;ot a* «<• Eocuae, HARTJO*;. cowancur 
A aETMOO Or W K H c M W i T K fAAA|S»t«r Q1STA0CE « « « W TO 
coa^iE rc THE r»»xii i * w i n a*e»»ATEa ta avFi-;.«ao oi^fusiw * ; 
* AoitTioM or naae >«:««T> «ise S*EED. »»!> » i u : « 
rt*efinTJH »no»U6 «»i Ju'SEs'e.-) »» I S M C U » as» i « ( » :.t 
at'aSAa s*fE». ' .a sers.-ocT.iMT, txis *anci.s 9«>c»i»e*> f is io 

http://rsa.tta.Eacs
http://uanMMu.es
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nc-oiiug AA; m **?ucA»U2Tr re I U S M U TE*»«H- ?,« 
«£5U.-i * Ti* STyOT 4HO* THAT T*= nJiBt •?*•!£ A »«AirJi*->. 
;c<x f ? LOMTUIM t iit-tumt Kwisan.w CL;**TUAJX». 

« T J M 0 t 3 « I C * V E>F£CT5 OP 7 * *EAT MO SOK.rjSS »*HLK»6 IV •*» 
*A*«A. S - « . • 5 » : i > g « . S. 5 . 

M B USCuaCci A;«Oir*SSlC T u ( I U . i M a MO Si f fUiWM U H U 1 » r , SAl 

i 5 t i i { . ! ! O M «RC*i : • « RtAf « * » « i S ? ? « E »CS1*C€» I t W W 
£11 SCALE; 3* i r « ! f * ( | C PHtftSaEIU A* i « i « * STMOItH) !B LKeCT 
Of CJ»MVT aiitHiiscBcs M £ fsrr-jt{ **iufe.ua«s or t*Htr 
;3kSi*M>ri9i. «T«*os*KMic »«J3M1S£S A*E • » Sflat sifM»l£MTLV 
:«*<.;JE>SFS L* v£x-» SCAAEJ u* re ttsuf » * • . * FI&BE rwLT rj 
U A E L T IS ! l « 3 » i « AS E»E*6T »MB«C?S»9 I K * » * « s . MEStOT 
M U M C * S » « H I i 0> !>«S€ A f t f i i a g A I C MTfeACTSbes W 
IKSJW IXIE=? *s> feseuie TO i t w i f s c * ; T«e» *»J Mtsse£~ 

= i>ei " t i r l H i <fttl!>E*T IT TrtC K U I AE4CTO* OK 0 C T . 5 , i * M 
Si-Tft , i t . u , « = 

G*« » I C * M t l O W t lnm±TQIt!, « C J I J 4 S , TESSESSEE 
» X I . I . l t M - Thi i W I C O * « * ! 8 HjCi-tkA d f - T G * fUKAIKtO 7Ht 
FAATlAt. *t .TS(j*n 3T T*J K * L W 9 * £ M a « U t S A* T*t JUtilftV 9f 
C M M T H O * M.3CJU&E. IT 4 * } StTtSStWEO TiMT * l i < « Q < ( v 
«ITX;« T < KEACTOI l E U H KM v ; « U ? E C IO0SE MO CAUSE0 FLO* 
»..UC*A« >*&• xyauantAnic R»ies c>axies n nr t t TIC IHISFT 
MOMI.E OF TMf Fui i . S 4 U ] U M L I K , I K » ( I ' 3»EAATJ0*S * S E 
SJCCE<S/.A. JSO »*« C L ! « ] £ 9 i t Fuu. ra«t a»:«Aii(» AT m 
MiT; US *HEIi a* OCT.l»rl*70. «A*? UF3ITS MO ARTICLES HAW 
§*» iiairfEii s ijuT THE DKiaciiT sutias rue 'ASI * rtACi, cur 
MOST QF ' * S E <CI< F U M f M T M V MCAUSC TW INVfSTSCATIOK* A » 
AttAiTSfl KM? HOT K E k COMPLETE*. THIS AEV1E* « U f«S»AAiO T3 
MISEflT t C3KCi?E PESOII»TSOI OF Tut IMC!M«T * » S M t f CF 
rvc t(&ut.TS OF TME IdvElTItJkTIcW. I K StSuEkCE 6* EVCklj 
LEMiMS J» TO THE 1HCI0CKT i«C 0UUII6 T~* iNC.'MKT I t K V I E » £ S . 
Tl«f Ct3«r i IOt»»nO» THAT U S TO UMOc«STAIIUl*« 1'IAT M S 
f 5 K i ? I « f - 7 »»f • • « $ J I , T 5 5 1 x X , T t g i j l ^ a a s S C S i r t S « i i « 1*K 
l V . I J t U t k*E 9IS&JSSEO. 

(ErCST 0 * Ti t l t ? S A«5 s O f f J M ' C i t * FCMEI « K T O A iTSTE»3 M I COaMJIiEMTS 
SCGTT, a . L. , J», 

3JtX *IME tiATIOIHL LAiC**ro*T, OAX U K * , 7EXMSSE? 
F J f T r - l ' X c f M F F U «c*£ FCESEMTES AT T « AHEtlCAN KUCttlA 
iOC!F!T"S l « 7 0 CtMFEUNCE CW ̂ C ^ * AE4CT3S i T J r t J S MO 
CC»^Ci.?i<TS. THE » W S H C « E * a TMS MAI* SJ»J«CT AAtAS Of 
iOAlITV A S i ^ A t t S ; S » « T T A « ! ISTSunCHTAl iO* STSTBO, 
CCWIi*CI«. ASACTCSS, 1*0 A!J*«AtCB> « E * C T » l . S O « Of T«E K 0 E 
IKTERE-iViw; AMO IMFC*<U?ivE AS^ECTi . » TME » A » » S WCiUOfS 
i T » « l u » :L>E«IElCEf »7 A COHMEtCIU «UCi.EAX K M I »VA>|T, 
Kk"v!isS i.V THE ^JCitA* STtliSAtOS > V * I U « 5 I* TXS JW TEi iTATJJ, 
AEWITS 0* L«i -CF-CO«.A|rT A « I 3 t » I STU9!E». A!B SEJW.TS OF A 
S 1 ! ^ L A T E & ACCtafN? ;N AM ACTUAL cc»7«n:«w;><r S T A U C T I A E . 

^AOiATIOH IH ri*l**'-lii - JOK£ t « » » « : S O » S OF T * E a « ( K ^ H f « A l B i i A S FtOK 1UO.EAA AVO H S j a F>»tl.EC 
PC*E« FUIKTS 

xiJLi., A, f, 
»A(X/.HA«Eh KAT1IXU. LAtOS«?aT> VFTOH, L . I . I « 3 « « « 

ft-SSit A*0 i k ^ U U FjELiu STEAM VtANTS iti* TME « * C T | C * l * A « S 
« « WE r i » t 1W4CCUTE 'Oft* MEEOS. THE Al X «JU.CAA r'U«L» 
*i.Ai«T< i; »EI.«C :«i7«iCT:; :^ IETISAI. iwrwcjs KCAUSE *EACTJ« 
» u : ; i HAIA»f. ' nAVf AESH EHA«S9A><S. X la i fT «0«E« SSACTPin, 
IB THE u»ITEC ^TATSS MO i M > 3 i S , HAVE « « » A T i O U S I i & t f J M U 
»»*i OVEA 4 5 0 <i»CT0« TEAAS WITHOUT itHlOJt 1 «|C l iEHTS. 
tO*»«ISO>l IF 61UTI>« 0 ! S t u A * i E S SF M»2*» »:J5 A4EST5 fAI»S 
DlFrc^fliT TTI'SJ O- 5TEA« » 3 * « »VANT» S»B*J THAT W X l i U fJECEO 
»IA»T1 HiZ&jCl T.< t laEST COWEJTTWTio^ aC S,'JO «*EX7J 
* 4 H T ! * E TO M i l :CTiOK > 7 » t 4 C « 3 S , AAOiaAtTKE AtVSAitS 
ASSKiATfO «IT1 l « f 4A.-xaD-i»fS fi»AFMITE IESEAACH »EA£T3« 
txi ujwttkiL* u> i*i yr?«i *mx«fs AjsTiCî ArEa mow ia«<>-?w(f i 
gssCTr/aSt *a0 r«e »*«»i«£D *»-«»;;.»»E* I J T H " * SA&IATIOW 
LtitLi. otpasnicfc, IHO ASUATIC CC»ICEHT»*TI3II? SI>.«;T THAT 
THE »»Oi-*T!0*. l.tvEl IN ! f f * I U « m Of L U » l»ii«£» AcACrOOS 
1-MOUi.D *8 I«S l i* iFICA'*T i TMC CAICJ.ATEO US'- <A»<X|T 
13(F«F-7 i /T£AAi 5f :*7AL tHJUAT F*0« THE »HT(CI»»TeD HASIHU" 
E/f/SUStES V A fE< >UL1IEMS ' £ « Hi' A*SV£ U T M U *AUi«t)U)eC 
: i ; M i l tO»F«»FO « i » » T.-iAT Of CTME* *CtE»TES »«AiA«i>S OF 
F», : «;D»T U » , H » . 

' A 6 S ' .'ii»«*»r - »A7£«-C0OLCC ^«AC1(JI 1A*ST7 
C07TFI..I. . a. 4 . 

0A« «!0>,f 1lATiO«14L LA«0«Aro#T, 0A« « r * ^ , TtlKEIlEt 
TME OWidlTTSf 0« »E»trt'» iiFETT TEC-««tK«;» 0* T«t CKOixl 7ATiQ«« 
c o s ( i o o u c C ' J O ? S » A T ; O « IKO OEyeinmtMT m < »y»i.iy*<:-3 M 
Ji5-f SStffcT -V <4TE»-U(&.£D iEA^fiaB i«*FTT. THIS ASif >iN{*T 
iMIJU , lit 3VE« 5 7 £ » « i ,> Ztf;#T i< A KCAAOu fr«£lj» OF ;0*C 
0* ?«6 «iST *>AlJF!F0 "vVOFfix WW.I.EAA 5 S e E r r EWIA7S. fQ* I « 
?i«?o«L o* f/iis sf?n»T, T«; s c o t of wont i J oiviaeo I»T'J 
FtJKT ».S;»S, »H0 iH !it'.^ *»«A, ,*0 T*f. SXTSST FtACrUCAI., T>< 
« W ' . c i « . i i t f l x j - . . *«»i.Y7iCA'v >«T>10Oi AOf iJUfAfED, » V J ! - . ' A > . £ 
F»'-<«i'«i'<i:iL A»0 7 - ; y , { T ICJi »«0C»A»S A«E ( M l W T i S . A»0 ••» 
Tf^S' .r i 0i( ACCI3EM7 AfcAL'rstc AS? WTTSO, THE EISHT A»c»$ 10 
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C S « M e 2KCU.UK ilt TW«(CMTSMUU.!C EFFECTS OF iiOHOCHH l i t 
« « * « « * COKE c e o u * 6 <s: M*»¥IOR OF HOLTS* CO*E UATESIALS 
» * l W a i l i EFFECTS 0ft C«TA!JtaS«T, « P I S , AMD CO..WISNT5 ( 5 ) 
C S t f U M B s r STSTW *££FCftS£ (*.; J=ISi!QH e»M'JCT AcLEASS. 
T*J»S»S*T, A « t iWYAL :?» M U M i U I f v &a»j.»5IS IN REACTS* 
i S S I S I MO SAFETY ASSESSMENT ANO It ) POk--̂ . TRANSIENTS CAUSED 
RT RfACTlYtTY ioetTIOtfc 

i » - * « i - * w B j i T i i c i H i t t i tASt » ' u n s a i u a u . THEOIT 
**IBT5 % .< 

I * « * CNERiCAL. f3J**N*. CO.Mil COLORADO 
A 5t l»7 *LS MSC 0* T * PQSS1M.E HAZAR9 OUTS I « AM ENCLOSURE 
SIC TO 8I«CSNTR0(LLES M i s A M OF FUrtORfcBN SSiTHlK ' « s*Ci.OSURE» 
IN » t t i 1 » T h l S StUOT, NHICM HAS POW-ISnce IN NUCLEAR SAFETY^ 
« C t . U , D C 2 , A «E»IE» HAS KAOE (V E I 1 S T ; , * 0»Si«WiT(i)N4v 
BRTA UK SOCH RttSTR'CTEC FlUfONIl* tEt.EA.SES, IX THIS SECOMC 
USB v # S t »»RT OF THE S T U M . A MOEl OF RESTRICTED M l EASE IS 
MVFLOFtb. THE riOEi. WESSCTS •FREE-NEtEASE' SOURCE STMNSTH* 
AS A FiMCTlCM OF THE l i M U t U S ASSUMCC TO ScSCSiBt THE 
RELEASE, an ILLUSTRATION W W C USE OF THE THEORETICAL NETHOOS 
IS « t * E h »» i fTVYIW THE* TG TH£ EOCKY FLATS C t i H C A t NASS 
FACILITY TiSY CELL. TMESE FART'CULM CALCULATIONS SHO* THAT THE 
ACTUAL RELEASE WOULO K SISNlflCAtTLT LESS TK<N T/tE feLQVASLE 
FUnaMIUN-ZM HFC W i i * ECU iNSOLIMLC KATERIAL lit COST«XLEO 
AREAS IE KONIAUt. VALUES WE ASS WEE FO* ALL RELEASE PARAMETER". 
A FUUMTmiC STiJSY IAOICATE0 T' IT Ttit CALCULATED *ESULTS WE 
NBST S « . S I T I « T5 THE KATE OF StLEASC SF FLUTONJ<*I MfrtSN IMS 
EMCl>H-^, - •* ! TO THE ASStMES YMRftAl EIWlLiMSUM UMOITIOHS 
UITMIO THE SA LOSWE. 

U - » - J - i l ? ftlVlEM OP ENCINf : t I N « TANOMOS OE«L0F«MT FOR NyCLEA* F 0 « » SYSrESS 
JQUSN. S . j h • NOBRE, j . S . • RUSS. J . C. 

•MfftiCUl NATIONAL. STAftOAROS 2KS»JBUTE, OAR TAX'- ' LlftOiS -
WSTINSHCUiE ELECTRIC CMLFtNUTlON. P ! n s * i J * « H t PSNftSVlYANlA -
- « • » « ELECT*IC CONFANY, SAN JOSE, CALIFORNIA 

THE EFFORTS ttlKt JMOC iV THE *Hf»!CA* NATIONAL STANDARDS 
INSTITUTE* I N C , THE AMERICAN KUCLEAN SOCIETY, ADO THE 
JkiTlTUTE OF ELSCT7.SCAL AHC Ei.§CTIti3HICS EMCMEERS IM HO^TTIfci 
imSimi&liU *TMtM«£S S c * i . 5 # * £ i " "iOCJAJ«5 7 3 ! SuCLE&A ? C » t ; 
JTSTEKS AM DISCUSSES AT THKES LEADERS i* THE F i a O . SOME 
E8aMFt.EE AFE t l V t * OF THE DIFFICULTIES ."ilC THE SAT SSFACTICMS. 
AOO SOME SUWKSTIOAtS ARE fLACE JMR SOI.VIM6 THE MORLEWSc THE 
UVSEWRS FfiCHNT A iEHEML COaauSIOH THAT THE TIME ELAFSE 
F « M liKEPTIOH TO AUOFTION MEEHS TO SE SMORTcXEO AFC TKAT HOR.E 
KARTICtFA'tON WO CLOSE* 'OOROiNATIOH AC£ MEEOEO AXCWi iMOUFS 
KA11W, GVGRLA*»iH« [UTEAESTS. 

! Z - » - 3 - 1 2 4 T^E 0*E CF ACTUATORS AS LO*iC SLSlKWi I* AELATiO* TO MJL SAFE OESIS* 
t * t » . E . f» * 5 ITT8 , S- J . 

OAA k ! « E WtflONAi. LAtORATORT, OAK ftIQ&£» T£<«tlESSEE 
SOW OF THE FRIWCJ'LES 50VER«I»C OlRREHT OCSI«NS OF E L l i i a l C A l 
OR ELECTRANIC VOTIM LC62C STSTS9 CAM SE AFFLIER TO I « CESI'iM 
OF COHTROL AAO FROTECTIOM STSTEK iMSRE THE VOTIKS LOGIC £S AT 
THE Lf'rEL OF IHE LAASE ELECTRSMAECKANICAL 3EVICES THAT ACT 
EIRCCTLT TO CONTROL A FRQCESS. THIS WPL5CATJ0N L> OF 
F A « T ; C U L A « AEMSFJ7 Ik STSVgNS FOI W.ICH THEKE HAT SE A 
SIGNIFICANT FEMALTV FOR FAILURE IN THE SL.-CALICC- SAFE hOOE AS 
< S U <«S IH THE UMSAFE MX%. SUCH STSTEKS HAVE FRESUENTLT HACE 
t»i Of 'rAlL'JRt-IO-OArt&E*-- T K ^ S l S i i l S . KH1CH iH SOKE » « A S 
NlEM? UAO TC « COMMUNIS*, iff SAFETY 0*4ECTI¥ES. THE USE OF 
ACTUATORS AS cu&IC ELEDftTTS ALLQKS THE 0ESI6N OF U W U S 
STST*»i . MITM <SCSE CCNFLETE TESTtAlLITT, AHO CAN »*OVIC£ AN 
lS.tIIU.TE SAIN Id SAFETY. 

U - i - * - i ! * * » i l i » SAFETY iH ArWICAH SUeiOCHSHCAA. FA0CESS1NC »LA»TS 
UHt i* , U. S, » » » 0 « 0 £ « . F . N. •• DAMN, S . 

QAS RIOU W.JSOMI, iieO«LAtC&v, QAX KIO&E. TEHHESSEE 
KITH THE ?*ajSCTtS XAPiB C*£WTH OF NUCLEAR FLECi'elC POXES 
KNERAftOM ANC THE ACCOHFAWf 1 « ^ UOMTH iH AEFROCESSIHi Of SFE?<T 
n j £ i S » * FUEL, THE *HOLE AJLEA OF WXLEAR ANS RADIOCHEMICAL 
SAFETY 4ECW*'. IHCREASISfeLT Ut^ORTANT. TMEAE IS AK !KC iCATEO 
HMLMIOE ••EE3 f » IHFORHATiON OM ACCEFTEO PRACTICES. 
AKCWEMPtO « t n a a , ANCi RESULAriOM FOR SAFE OFEP.AT' " ' I 
*A9IOCHENlCAL FC«ESSi)96 FLAHTS. UFERIEMCE ANO OEWE'.-l•«»:$ IH 
TK« aXITEO STATES A*« SESCRUES TO ILLUS«A.E SAfETY 
CORSISERATIONS I». ALL STACES FRO) SITE SELECTION * » I.ICcKSiMC 
TWNaWt*. OESIttt, COMSTRUCTSOK. JUC CFERiMIIOH AHS %* IICTEHAHCE Of 
n O C E S S I A PLANTS. 

l » - * - i ! - J « IrUCLEAS F » E * IH fE«»ECTIYE - !((« PLI6MT OF THE BEMICM SIAHT 
MESS. 0 . U. 

O H » : S « LATIONAL LA4SCAT0RY, OAK S i e * E ; TE)MESSEE 
P»f.<ti»t9 C* TMI ASSu«yT10» THAT TNE »U»LIC PEE'.S I S 80TH A 
K3L5EF OF OPt»lQK AHO » AEFUCTOR OP PU8LK (NfERiiST A-"* 
CAI'lOUEi «*A«LY »«3 l l i t t IS* THE 3ASLT AHO »E»i40tfcAL FKfSS 
^f»TAI« i«o lu THE buCLEA* I«Oi;ST»r AUO C-'iVSRlH6 A Pf3<100 r^ 
«»0«T 1 YEA* <E»E EZKM'Nta ! « Tafli» PHH3S0PHICAL AXO 
?SYCHbL!AlCAL irtfACT 0* THE »E»OH. ACCCROUCLf IrtLS SU»>VSV IS 
i AETAOSCECTJYE ASSESSKEKf IM tWOSA f» F«iaP.!TY OF THE 
M l S S C t ' U COWROVEaiJAL ISSUFS CWFRQHTIHS THE WCLEM 
COJWCnlTVj TME <0»f fS TyAl , FROI THIS HO**, HUCLEAS AfVO.-'.ATSS 
J»r U.',!«!< !M»««t',T% Hit FtHO A « ; » ( « « SE^^E OF 01BECTI0K A*» 

http://2KCU.UK
http://CO.Mil
http://tEt.EA.SES
http://E8aMFt.EE
http://lS.tIIU.TE
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uvtinmun »M » « t c wtc4«i. :"**gism u * *c M B T 
marifMLT QE»JTES re tfmic TME PVAUIC THE axAS&ieuMUS I T 
• H M T« FE£i. AT EA*E I * TMC FfrBEstf OF I M EKEXST UA*V. 

U - * - l - C * t <*,Ctc4A i i A A I i m faSUAAMCE . a « H f H ' S t D H *i-?i.fCTEaS DiC SVCCCSS «F » * C & & * SAFCT7 
M A * - - * * . / . 

HWCUAA ta&mEfilMt l U S U l f f IKSaaaaXE **e*cr, M B V3SS. age Wa»A 
XXLEAA u a u n v i « m i i u MAS « * » <*se A n i i M i f W >HK 
M K U A A iaeusr*< ST MEtt iua iis*aca$ r *awt» * • * . « * « 
*A*A«v8*SlTS ? u t SISTMtVTt TM» t i l l M M **«*/ S M T K i n H K 
UtMBfaS-. T « ' . t U H I T l IKUAMCS AfdSAMS *» ft« «*XS »*i 
TSPSO ?.«a M A «•€ SKIT aauu Eaaiaag* i s s*?ts*r T M FtaaactA*, 
MLOTKnsB «zeti3*E«*«rs taaaatc w t 4 t a u Mae s.> rrs 
HCEajSCES. I t * U T U M I M t U H t l aKaaS » T*t M U M 
INDuSTtV 11 &)[Tt Vt*f*Lt IB Tat ,-«St4' 1IA4U.ITT UJUAS 
ExFttiEact. rujt nest u t w t c u r r FACT »s«*x« A S i * rcaas a* 
» t * * T ; c * is THAT ?!« auo.<A* t iu& . !TT *ati.s a»ai a w e : 
i i « i t i o i t u n f» t a « ( uuwBf $a m a w « M M C W I B 
OWCia* «nt JKSATloa OF A l £ C f a a a « satUUal afaCTW - THIS 
lactams AU. TTFEJ e* L I O W C B ataE?c**. c a r m * ## WJCEA* 
SAFETY »«»( M « C * aOkt U I W t M * M S K j O W , *W 
L I A S I L I T V i K i E i m i M C t a* Tag aaCLtAa H K M f $U«fi*$ri THAT 
A WSSTIVE I M M er w i n l a « c aucLEA* tataSTn caws M 
MCJCCTEO I T r*s sear M IT a n f r » w i t . ismaKTiae i « u n « , 
or EFFECTIVE CSMTWIL OF A v u r i v a i «** w t a n s * O U N . 
THAT G'<E» i »u.t car F&»ta.s oMf atfn n u t t » tta»«mi aaai 
ACC10ENTS lit TWE MITES IT 1TB * T*S l»°«*M Fafti<at !*•*» TS 
!•»*<>. STKOMM.V M U f STS t » I *J£> SSteJ •£ LSaUSB PBal TMf 
HUCUAA SAfETT MBGCJA »» >KCBE « a 0 AB* CaaJCaaaB* ttXtt SAFETY 
IS T=« k ? " « u a » *MA. 

l2-«-:-29T 'ISSIC* CAS EFFECTS l» aEACYCt FVfU I . M 1 U SfaMfS 
CAAACX.L. « . K. 

out RIO«E NAttOaal UkMUVWUi a*a I S S I . TBaatsH 
Thf LiTEMTIAf 9C«t.lK aIT« fat a*SlC MaCfSMS » » M I W a»S 
•EMvioa IN *t*CTw inan. * B J » I « . » aaica * *» »«a«.iicu« scnaxa 
1«M »«D r«* f « . t OF i*T« is attHsCo. r a n i u i w flrffattaa is 
CAI.LEO TO Tiaf t5 Fu«LtC«TMan> tHCfc. • » • « t tFSE H i i aaSf TO 
MOVIOE A coa^iHEau-je aaaatn « F Tata, A caukureal r»Tra» 
: ; SMCM> « * Ai.i tnt <̂ic».» stwmar, naten H I aiTMa Taf f « e i 
K i H I S OlEf i t t tS KAf I C t l f«9a AT M m M T t a Z L T L * TCaPfltATaUS. 
MMtVff t . 1 * M l ! * ATTACHU T8 I W 9 M t t t I S >J«M A FOKE 
THAT • £ « * « « * 9« r « W > « 3T TM1 U T S A M THE aaaaW SF « * I 
A T M ) CDU.KTf» AT IME J I T f . * « n a a s SKtCSCE M X X * i CAM 
c:Rja^s r < u s <rea» FBBH nat l i T s , « « « » u t t t c u as 
cftfATt» AT ia*Aau?i«a. «<tt$ SAJ a w a w w u a s Fissiaata6 
ecfaBS a* <A*IOKS r**F#ai6 A M muat. y.^cctv 

i * - * - i - i i s »ISA. Dium^AfitM *« jwrtawa tti£CAT»*» » acuatecs MAILAAVE F M * I S : cSuc;toa 
«!V**0, J« A. 

i w c i i LABSaACaaiKS. Atiu«utt«a«. *e> aei i ta 
A « * s T l t * n « e A«a*SAC« Tg iTiTt« S*»*TT *A1 K » K « U F { S , 
r«ii » ! i * i H O I cisga>aac«T « T I » I T I » S M I t«F«i$«Ei> AS EXPLICIT 
ruacTiats v r * *t*ti*atti MAtutanE *m l a c » HiwCTrOK. ma 
T»E aiaiava i»$JHe s i a IS Tat* Fass ST a—jasc F«ac«A9JOa£. 
w^atAicAt. ; A A » M . I $ St TMt »ft<m aaf i l t t s . 

l i - v f - H ! ,-clfc? u*un< 4fWOl.ua Sf I H t *aa*jl Afaa laCilAA UCicCCS SS0UFS - l t r e 
HAS*** * • «. 

. -« I IACE MTioaai. i iAaaajran. * M a : « a . nsaaisM 
tMt » U M 3 ai l as VTaTOtviai ar t a i nee ASHC* AMS nua.ua 
icine.i casKPs m TOE u a i A i T«F<»t m mu.tm »•»«•« caMTaot, 
AMG lasifttojajartl Jaa MAS • & • I * aca aa*< E i r r , men. »-», l«?S, 
rae f»j.«i A » M F t a i mneuins K T T A I M i a AT I S Uiumr,. or 
A I M T*O »f f ( ruroaiAi. Eaaiaawrgajn, cacsiataATiact 4*ae n e 
i i * j»Ct « t « M a l t u . w a t t * * , , *aft rat v jatma* l M a k » 
u*ft*&tt! T ( C M K M » T . j ) * TECaAtcu. ssistma caacats U H E 
2»fiA?la( « i»t* ! {ACU, A a . i t M i ^ v AaaLVStt. Aaa) lIABBmoi foa 
<H^CLE»* *SME* sit- c» i . I * * M aatf * i i * v*n*s oa aati-EAa 
msTiuMEfiTiiTicw «>CA IOI^CASCK AA« <a}«tLane«r u awctEAA 
* - < T i K 5 , f ) ! 0 « e K I 1 l ' < I»At« EAFlaBATiaa^ AAA MTA CSU-KT la* . . 

i z - » - i - i 2 i sc3*.j*icii Aii»«7s CF J in»< u u t i m M THE t«woaaa«T 
t i a > m , A . M. 

W AtOvl kATIOKAt. LABO.A?S*T» 0 * » AIOCE, ItmtiiiH 
* i*AlO«.r t&FAaDlai » « * . £ « • aoaa l KOtaav K « $ A«tu«..E< l a 
IhOIASEO »J« . IC CCfcCtta W t » UlEAVES OF kAOIOHMCLIKS TO TME 
E^VIklHIMEaT. « E « £ » SF t V l l K M I i . IT«ATtM£ OS IBIJHJM, ONE OF 
THE n o K a w c u M S u u i w ro T H I EnviMMacwr AT aucxfAA F « E A 
tEKTOSS AMt H-'Ei. A i « 0 : « » i * S «|.AKTS, IMHICArit TMA? TAIT1W 
CAM U IA«EN I N M FLAal * AOD AMaACS A » W U K I C A U . * MU«t>> 
a j u « m t s . OF -*i viimi OF E x r a s w c . K M E V C A . W « « E »»••»*«» TO 
«E >« "J5C»MT»»TIiai fAf.TSl fttlAtlrt T« * « * « * AT *B» LtvEt, OF 
F3CC CHAINS M A l . r i * D TS OATC. ISOTOPE c « E C U afFAAEMTLT 0<5 SETT 
J I O I F K.AH.'LT l l ! ( l TOITitW M H » J * C«e»MEO >»|TM THAT 0-> 
s r i A K H / M W * I K T a » O M » ' ! l I * MATuAAt. (CQf i r i l f « J . TuAaflvCS 
' i w * r»uiw< m ccs«»i,eo tbcasrsTEa ;•'/«>«*T«ij<Ts AA« 
Of»u.jr>>; 01 ' . l . » » T ! C . KTDAGLOCiCAL. A«M> AeTEOF.<M.f!>«tCAi FaCTORt 
*M0 THU5 «•£ SITE S ' t C I F I C W « EACH FUKTSTS*. MAi.^Tt«ES U I 
MUCH LCM&C* IN 1 OESEDT IT.OS<riTCK CO«*»*<!1 KITH THOSE IN A 
T«0»tCAl f A I » FOSESTj THE tOTAt ECOSTtrtM H i l l MAW A 
MALf-TIWF (̂ f a g - f X T I C * AT t f A S l AS 1.0M6 i i T ( * CiMFAATIIEUT Kl lM 

http://4fWOl.ua
http://nua.ua
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turn i iwniT NKF-TSMC. I I I I I W BODY w m n i s OEFEMSMT o* ret 
H * M n » ( i m t M i TISSUO-OOUB* FBACTISMS ABISE H U W U I 
« w M H U U U I aouw ram get w FMO. stotasiCM. H K F - H Y M 
V T U M K U U M ffettTIOBS M l EOKtt TMM TME M U f l l f E OF TWE 
M C * - = * A T » i c y a a a i T w w u t i i » e AS SSE-TMIBO OF T « 
BKtMtiS'i (.1FE-SFBM. TB!TM IK MX COMBABTftESTS M A 
o m o u u ) aMr«MiMns t e a m s * « M L « BE EXFECYEB- TO BE 
mm**.* m a s k « r w MTEBOOEM-J. H T M T « n i T t u n u i t o - t?*6 
otFeaosyi ou a f U A U u r n s . 

»*-*-4-*M UttA - MB < > m ! l l l OH MM&1MB V BAOiATIM ACClOfMTS 
MWt»> 7 . £ . 

OAF BIBBS MAT MB*. iMOSATSftv. 04* MBCf. TENNESSEE 
* stmttim n r i T L B ° m « a i M s OF ununm ACCIOEMTS' M I MEU> 
1* *fSMJA M U f 10-ZS. IBB*. I* MAS O U M i t t t BY Tk* 
iRTteMnoML ATOMIC E s u e r m o l i t f i i M O ret COOLO M « . I > I 
« l iM12tr iMi tlBBM TO HMOU *£SSAJUm BBKIT0B1BV MB OOSMETfty 
SFEtlAlUT'.. HEBICAt. 0BCT0B* EAFEBiSCEO M MACOBS1M AM 
i tSATtw BMIATIOB i u « i , M U M SAFETY M O WASTE > i r - a « T 
S F K I A U S T S . I W K M i i i T u a O F F I C I I * , M D **m a a a o s TO 
H « H S BMIATIOM BCCtOBOS OB A WMT MULT OASIS. I * ! iST OF 
SESSIOM Tories I M I C A T E S ret scar* or t -» SYMFOSIMI -
OACAMZATISM MO FIAMIBC. EMIT HCCIOMT C M W l C U I O i S . 
J O M T S S I K M O BOSSMETBY, o c s n T M i * a i « u > FBQVKTIVC 
HBSWSS. B S K t i i IMIIMIIIIP'U 0 * E V . S B OS COttTAMMTSB 
Ftosoos . t u n * * M n o w o w OF SYSBEAFOECO mams, M O BBYMW 
V SfLSCTEO ACCtOESTS. TMK MEMO! MELnOB 55 M » t H MB 1 
FABBt. DSttOSSSM OH SYBF«SIUn MOOM NfOMUCMES MB 
IfOMIOtUdOK FOB HOTIOf HOOK BEIATSYE TO BMttXIOM 
K C U I M i . THB MIM0U0 MO fttSLVl FABTIC1FMTS FMft M 
COtomiiS MD 9 MTCOMTIOOM. MCAftiZATIOBS FABTKIFATEO U THC 
SYNFOStOR. THE FB0CEE3IMS OF TMI SYMPOSIUM ltt*S SEE* FUOt-ZSMBO 
BY THE IMA AS AEFOBt SRFF$aVS»«* 

W-B-S-4M LOFM SAFFTT 
• s a t c 

MCOOOI SAT ion*, l u o u n s i . MOOOJC, I I M « I S 
W i t ISVIEM OF U0UI0 MKTSi. S M U t FIST K K W UACRH SAFETY 
fOFMttliei TIOJ MSEABCM iFFOOT MO ACCEBT BSSW.TS Pf TME MAM* 
ttStABC* MB OEVEU)FM£TT FBOBBBtS 9 f l f t l .S . .T5SK EMMCV 
conMissia* ASS OF S*.S. IOBUSTOT. TMI SAFETY FBOEBAM FOB T*» 
n a u i o METAL COOLED FAST M H M K * S A ; T 3 « m i s s i s « C I O C K T 
racvdmom t w TME CMEI^ 9crecT«m u c COMT«« OF W T W T J , •. 
ICCtiMHlTS. TtC KAIM AKtAS OF IHlftt iT I4U.U0I INi MMESTI5ATIOM 
* *«9t *£>«„-!0* MO CF FU& fACIMC FftOFAUTtaH, TMI 
UMOCBSTAMOIM OF THC KCNOMEMA >««0LyeB IN nfiCTJtlTy «CCi«U7S 
MB TNI OCVEtOFfttMT OF T&MMIWCS TO ASiiSS THCM FFWKTS, T * 
ISCNMICAi. USFMlSCS OF ASACTOB tTiTtWi TO ACCMOKTS. AO0 THE 
COOTAIMIKT OF tMC COWEftl?»CtS OF FOST«.AT(0 ACCIOBlTS. 

i J - J - t - t J J i fCHT HATEA MACTOX SAFSfY 
Oft.eHTt A, 0 . 

a x M u n (NJU.CM OMFAM?! IOANA F M , L S , IOAW 
li«WT MTBI ACACTCO SAFETT FMMABAS MS rklHABICV ASSSCIATCO 
MTM TME LAME FCeXA MACTOkS 00* MUM CS&TBUCTEO. 
CBMIOOBATIM OF TMESE COMTVFX SYSTEMS MAS BfS«iU$0 I* TM 
OMIOMSMT ( F 4 M 1 B AtACTOi SAFETY FKOSUM FLA*. MM KM 
IEFMSEHTS M !!§»HSWT HIDE CCOSfftStfS CM ISS«KS« M B i t . AOO 
FMOUTIES. THE rOIKIFAi. ISSUES A»< lOEOTtFIM AS 9*WJ*tK%1 
AKO OBNFlmATm OF MM.YTICAA ICCiMIOHES FOB OSSSM MO SAFETY 
RAUiATiaH, SFECJtIC AAEAS 3F «ACATEST IflFMTAaCS M l 
EMEXOfftCr COM C a t I "6 CAFABTtlTT. FuEl FAILUOE FMEBBOBWA « M > 
1WIWA CONOITIOAS.. AM OCDELOFiCOT OF NEEOCO STAMM9S AM 
OUALlTT ASSWBMCE r U U M O . CdMMT A « Ft^tPKO WTUM 
FIOSBAS M M C ?*#»«» iOEOUATI CAFAOltJTT FOB »t««J3B OF 
FAOOUHS TNAT CAN BE IBCWIFIEO AT FCOSEHT. BUS SAFCTV U A 
MWlftC TABMT «W, AS AEJCTM OESIOi AOVAWCtŜ  A tOWTlHUlU, 
FttWtAM IS FOBESCEM. 

Ui -4 - I -*M KTCi SAFETY 
CAFLAK. S. I . 

OAX *?90E MTI0HA4. LMOBATSFY, M l BISCS. TEtOBJSSEE 
K» A NICH TEBFEMTiBU CAS COBUB MALTCK IHTU), TNE 
FOSTULATEO AIXIMOT BKKMtSWS TMAT CAMY FOFVIATIOI SAFETY 
S1«KIFKAM£E ABE THOSE VMICN EITNM IBCBEASE TME BS4EASA0U 
flSSIOM FBOOUCT 1«IW0B» OF TME FBIDABV SYSTEM OB TM9SS MM1C4 
ACLEASC TME FBUAftY SYST« tOATMTJ TO TMf IWIBauCST. 
MRtMlAr THESE MtCMMiSIB CONFBISE LOSS OF COBLMT. SBA?X!Tf 
OIBJATISW. t o s s OF Fcncio CIBCUATIQO CF C O O M M . KEACTI»ITY 
(XCUBSI0MS, MO COBT KOOCASI. KIMYEB. TME STf£IFU M«B.TIF1( 
U M S FOB lAFEMABSIMt MAIHST «.L TMESE ACCIOCM7 WtCK4N(S*S 
mtCM ABE FOSftflATeO TOO A 1AB6E »ff« •tMOEB TME FBOBAaUITY OF 
TME1B OCCUMEBCt t»T«MltY 19k. SAFETY 9IAECTM BESEMCM «*A 
NOVtOEO A «0Q0 asMBAl. «tOEBSTM6taS 0» T * MAJOB f J i l l 3 1 
FftOMICT ESCAFC IMS TBMSFGBT MECXAti t«S . COBC FMYSICS. AMO 
OIAFHITE OXIOATIOH FrSBOWMA. AiTMOUCrt MUCH OETAU.EO 
ISFfitlNKfAi. IMFDAMATIM ;S STIU MEE»<0 tEFOBE AIBBROMS 
FtFO'CTIOMS OF CODLABT CMIBISTFT AMO FISSION FBOOUCY tCHAYIOA 
FOB a«* ecnews, usam F e a s i t t s . FUTUBE U U M C H PATHS » I U M 
HFii'fMCEO ST THE SHIFTS IN XSIATIW IMFvlBTAI«F,i OF CEA7AIM 
JtCClOEMT MECMMSSM AS RSAtTtlK lilt INCAiASES. ST UCalASEO 
ntklt FMiStFlc TS ̂ INIftilF ALL AAOIOACriVE WltASfS, Ut9 (V 
NOV K*EtCF«t»U W Ftx£̂  t«0 COTOTWirr DFSI&M. 
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tf-S-J-**» PVtLiC CFfCi lT ; * TP NDCLEAI FOKEI - AN lKOSTAT 8»»t*i£» 
SlATEA. H. S, 

KiAiAAA M K U I FO»E« COftFOfcArlOM, STAACUSE. Oftf «0BK 
rxc ASCENT MisfciT 9 FUELIC A*C m « i r r t n e c s T « M M S aaciSJ* 
sea** A M ITS EFFECT ON - ^ a « a a u m i C M « ?•*£*» I N THE 
us RATS of FOLLS. FANEL « f t t * 6 S r a * * i T e , etc* I T M W 
OFFOSITICft IS NQf THE «M.£ r THE N t S tCSFGBSC iT M l W l t r t 
:wxi$r<» TS THE fon»omt»TAt.i»Ts* *OSITIO*S M M » a ? t » »» 
;»FW»E FWtiC tEUTiOKS. ' K I ihXlEAft TEOMNOCT 1$ lATWSLtc* 
: • THESE co««.fi nam.***. »*s L U W mat to A U n e » C M ro 
INK** THE * U H U AND to KESFQN8 KITH C M M i ro I M M M t 
JMfSTlOSXS SC THAT XbTlAU. TAWST MO MMsSTANOtM F»T H f H I l . 
* • *> 3FENN«ss HAT AT F I « P » « * SELF-OEFEATINE. * » : * »s* LOMS 
*vt* IT BILL M C C U O . 

W - i - 2 - m . THE ovrur ovifi EXFSSUNE fruiofLINES 
AUXIE*. J . I . 

OAa AIOCE NATIONAL LAMMTOart OW t l t t t , TENNESSEE 
T H » « HAS Kl>i * S«S«1M FUOLIC COMCEtt MOOT E£Ma*M* 
FOvUAtfln OF THE EWlftONNEIff OVEK T « FAST KM TfMU. ALSO, TNE 
pvSLic «••$ .-»oi» SAKE * ! * » tacftusae C M I K I W u M > ! a « u 
CtlTICAL OF THE K49IATI0K EXFOSHftE COiOCS M B STACOMS* 
AEC&aicNOEO «T THE rs&tM. UAIETIOtt C a * C I L M B O T * » M T i d U L 
AMC iMTEkNATISMt CSNftlrTffS MIS COUNCILS. TME M l IHHIUI ilHWJf 
OF m « * « * , tasut i f i k c o m a i*& THOSE «nw M K O M 
ATOMC w a s * WHRISSJO* M O anc« f a t a * * , u a c u s aucr 
COMLT. THIS AATICLE IS WTMHS TO W»f M OOJCCTIVf V I M 8* 
sue OF T X w n n o t t t i i s , HWOTMESEJ, M B astwm.nmk THAT 
UNOE'LIE THE »OS IT ION* OF IMBC CAITiCAL OF THE U M A T W l 
EXFCSUKC ST4NP.%<I>; » « raotuftcs. AS atu. *s *M*SC M O 
M I N T * ! * s'-rtwetav i * i T K miiiwmMno sou L * » « L » M 
Aoegwrett L o » . I T is rotcLWS* I A M * . u **» « n a m or mc 
W T I M l COgSCIt. OH UAICTHM fAWECflQB M * « t * S W « » l T » . fMtT 
TDE(£ !S NO af(0 T9 MMST TtX »!0CLIW:£ *» « « « . C M M B W 
CQNTMIIeftTIG* U¥t iS <K( SO * .«• . MLM l«t TS TIC C A M l I M S . 
n u t ex?ss<*< L£«EL% »it.t. <et w a t» naciwr OF T W 
IfCONKHOCO SJI0B.IM i.IMlTS 0«* IW TkS mtt Fr# N U K t . 
COMKMCMTI.T. EvEh IF FVTUH Ut fMCH INMUTCO * MB» FOt THf 
FULL 1 » - * « S t f o i K T i a REC»»KN9E» ST r w a t l T t C J . T=* t i W H 
F O » U U ' I » W S f MOULO J T I t l St MIOH U M C B M ! M 1 I M S . 

U - l - l - « 4 t COKXITCK J » t S FD» W » i t i S S C a t f i i . i « XCISESTt 
• 1KTCM, H. (.. 

2AK H I O « M T I O K ^ . L M C M T O K . OAK * IC«C. f M M S i H E 
U«rr COMFVTEH PtOCMMS *mt t t » d f V « . 0 * f a FW WS£ ' » * M ! 0 U S 
1SFCCTS OF W X I E M ACCIORlT M(M.TS!}a THE QLtCtEM U F f T V 
I H F O a W I O N CCHTEIt MAS S 9 A U T E 0 OVH 200 * TMCJE C O M I W : 
15 C*0U»S MO Tt tUUTCe Ttt fa . THE ftfS&TInC TM4.E CtvES M M OF 
COCt. KACnlNE M WHICM I T IS O W U t l f t ITS * . « M » t t C . COft»Q*AT*. 
AUTfOI. * $ T * T t « » OF XhAf THE COM OOESt * RCFOkBlCE 
CITATION. 1M0 MTE CF TRE U F I U X t . AN OWTLINC OF THE AMM.TSIS 
OF A LOSS OF COM.MT ACCtSCMT IS & ! * » , AMO COOEi TH*T N1SNT » t 
LStS IK THE ANAL M I S AM OHIEFtT OlSCUtSCO. S f V f U I . 
U I ^ M I S O N S OF S I M L A * COOES M E CIT8&. AMD SOME 3F THE MSta,TS 
AXE e:stA»Ki . I N Aooition, TMC«E I S . WHAT ION or THOSE COOES m 
wMCn IKFOKNATIOti <W! EE OETASSEO W3X THE H i O M CON CCNTR, 
THE EuaOWEAN NUCHA* ( N E U T ««EaCT <EMfAi L l t M B T AT !1F«A, «M9 
IMF RADIATISN SMIELOIK6 MF9MATI0N CENTfiU 

li-i-i-iif FUEL 000 FAUUEE AMO ITa EFFECTS IN LICAfT «ATe» AEACTOt ACCIOENTt 
11TT6«MCK)« . *. I . 

OAK AI06E P*AT.'0*UU. LAIOUTOKV. OAK BIOCEt TENNESSEE 
THE STATUS OF tESEMCH AW TESTtttK FQ» I 0 M T I F T I N 6 T)« NOOCS OF 
FUEL >00 FAICJAS THAT «AV SESUC.T FBOM A LOIS OF C O & M T 
ACCIOENT IN A LICMT KATEX COOLEO FEACTO* AN6 TME !«FLUS*<C« OF 
SUCK FAILUttS ON THE t^.'KLENCT * - » E ' F < C T I W « S S OF EMEatCiNCV 
COCIIHS A*E AEViEufO. SUBJECTS UfttiV INCltfCf fiAfONNATtOM AN© 
DUFTlME OF ZIUCALOT CLA0OIM6 Of FUEL AODVi COOLAKT iSAWEL 
UOCKASE At ib t -T lN i fkO» THIS NCOE OF FtHTl »0» FA CURE. (NO 
t>i£*!TTLENE*? OF CHOOil* »T RE*CT|(M «I7H i ' E A n . Ztt EFFECTS 
OF ALL THESE FACTORS OH THE .INTESBST* OF THE »E*CT9ft (Q IE AMO 
OK Tt» i S l L l T T TO COOL THE COKE ME Ot iOASES. 

12-5-4-AS4 »ELU«1L1T< EH&!NEEKlNe NETHOCS IN kEACTM SAFETV TCCMDLOBf 
mazi, F. 

OAK M9«E >*'-OHtk( (.AftOAArOCT. OAS A I D U r TENMSMf 
M U H l L l H EMINEEAinlr SECU OCLIMMTELT TO INCRCAM Tnf 
I W I I W O O THAT OEV.CES ON !VSTt»S KILL FONCTEOW U tHTtKSK, 
TQ r s ; : ewe, AMALTTICAL 7EC>«">«»S M E •o»i f t« iv AF» I :EO I N 
flELOS ivCH AJ, M'.CVSiCf I N NATS T^AT i l » ! *A | IOMM. O l M C T J m 
T3 THE <*AI (M! a tU l ITT ASS4^A«vE . i T l Y I T l e ? . A ttCCMT SIM1VET 
OF SIKKAR. AFFLICATCONS TO ENHANCE AEACTOA SAFfTT « * « A L « 0 
THAT. U.TKM1C* auALITATIiC ANALTSli M T M B S HAVE MEN '0G9TEO 
V10ELT, «0»»»|L.-SV1C MMKLIAK AHOAIM FO*tUSTf*«* HAVE MEN 
K I K S * * ' *1ST«UT«D it <-AC* OF AOEOUATt S W F * V i * 6 I1TOF5U.7IOB. 
F A 0 8 M I U S T I C ANitLTSIS USE IS EX»AJR)!X6< MDWiVE*. AS Ct»«ENT 
t f fOaTS f » * M t l T OvEkC^W THE INFOEMTION fiUMLEN. N E A H M M I L E . 
(JUALITT ASSMAAMCf KAS BEIlEFITEC FilflN THE I»'iISHT F«0»S9«fr it 
THE FF(l lHiHA«T AISK EVALUATION STl«I IS< 

; 2 - 5 - k - * « 9TACTCF » «»<<-*8!'-I TY AND STATION IELIA(ILST> » M KOKtlHiHTI <IF S(«<ViCE 
HA6EH, f . K. 
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BBTXOBM. UWUIMt . OAS tSMt. TBMBESSEf 
fm n n u i ABUtAuim OF FtBsr-«e*K«r<~9i m c c f « rati* 
s x n n t o *mm tmnmmniMj A S « * I T » c m m , c«*s? 
«dU S f i M S U TB W «*»« NftCSAf *•** ttttM UIHIttCU.H 
t W f l K RKft t t lT t IMflTMW STATSSS « U t i M W T « 
SOTIOB M U M «*0*TS FSB * »~tt « r 9 W . TOE SAf 1ST 
KCUAB M W MJCTC* t t M i TM3 IS W C W t . ST4A0"r-iT*>5 
w w i r w , M B ; « B S 3 « M tr m» »WTSBHT n M « M xxt 
ttos*s v ( i i — m . M t i a n n e« W K I W I B s w r a B w 
flNMrtoML a t * t « n M MB » B U w n STITIM tiwnena « « c 
• m n c c a s c*rcceBUt» tm% n w « e n TO HEAT TAAMSFH 
STSSMST sssftsaar«tsBB ABB t e n a t ! AB> » « eccea tc 
M B M BtBMATOR fOMEft SWTBU TUB CfBTAAt. MCSLIK MLEAS «*< 
r o w to n I M * 5 u» Tac H U T T W I H I SY*TE», M^KICIATIES 
M M ?«t lowsa . MID a i m s M T K HUNUT SYSTEM, MB MTM 
UBKS 1MB TMMiiK CQMBtftS t« SBi SEUBMM FUTt. MB* T* 
» f - w m m i A n a m m K B I T M S MOOMCIB V smutm t*t 
waamtmjfs en-rwwi MB A U S w c m * C M N M T I K EVALUAT ICB 
»/ SUTMN SOMftCI MUMtt-tT* *W ME Of tfflltT? OmATCBS. 

U-*-»-5»* KSAttW C M U M W BHIMM **BA« STttM MM FISSiBM MOWCT AfWAL 
mm, i* *k 

• M K M MnriMM. mmtum, mm. ataac. r e r t s w f 
a m i H « B w m a i snu» s c s n v AS F I S S U * MBBUCI • * » * * . 
a m e n M * MC—if . WBBIHWAI BI M C S S A U E B BATCA u * c m 
MTStOB, MB BC ATX MA* « M fMBSOBHB A KSCMCM M9CIM T8 
tnatutn nm M H K t t & t n m> nmtt SVSKKS AS CMUBKBB 
SANTO KSTMBS. TME CBK BIBBI WTIOBA. LAIBRATakV HU 

K I M H t N l MU3UIMSB t U l i « 

SfB» SSUffMM MB HESamw » a » M KiW 
SMsam* t — i o w i m sr M.JM M B I B M M . MUCULBK H U M 
SBSBWte S* TBHE SHIMS U tflBV PWCTIW. MB B M n W M n a i 
M e n u tiBcnw n o * 5* mm am an BE SBTUBBB. B W I K W 
M l SKMRBK SSUCTE*. THE EBHBtMB W J U MOB BWBWIOI & 
MBMHTTK IBBIUlMi » » S » VBEBtlMCB M TMS BMBIWH J* M l . 
CMTOBSS T» I N H t t HKKBS CBBJtWBtfCTB » « t « f « S J « I . 

» * w e n u O T B s m s s n a s f a w w s t » » s BF n s *saa S K T I S M sntt, TfCMn.asv M O S K M 
H i t ) r, *. " wMtmrnm s . D . 

M * UBBl » V 1 « K t UBSMtSBEs • « • >M«Ct TCMCSS« 
^ f t * w * f sacTMB STOBL n u M t w i n e e u K i s a i » n < n u e * 

MJGUtt '.WtlSMn «SS9t . StfttV KSCMOI fWBWS S>OWW» Bf 
T M »*s» utmtc s e « t us>KSs ia« . n a scare s r a > s 
i«KST'.c*na« c « « c s Mimxmeei ammtirt*. M T O U M . 
• a w c t i a ^ . k s H n s n > MM.TTICM. M B I V » I « M U S T W S S M O 
STMIB MWi.VSe9> fSOItOMCHM. W»SCTS, nuCTgM HtCMMKS, MB 
vm S K & U . « c * or H U I T S M t e w r i M . c* f w s txtsut, 
iOMtvn» T W e u o s s i a t i s m u n <**»tt TS C O U I B B U T I O K of 
to* Ttuumss fwi% n*t H K T W I nemittm m m a s «e 
MMt^tSTtO 1* QtWmit TCJM TI$T t*C£M<Kt, Ht -OWTUtTf 
TMMtiiCN w s m e i w r t S M C M » B . C O » * C I T B B ' B * s n « u « M , 
iWS ftMCB TfKStw*t S*«C1W«S. T«ST MSM.TS 4AW DSMMnuiEB 
% «£S*ZFtCM* IMUkAM tit TBJSBBHI U f t t S AS * WBCftfflU W 
T l W p a ^ B t , SMJUB BU*»Uk IS ISOt£»T» T« OCtuO tf^SS TwC 
STS*. tS SMBJS37tC 1 9 NIW MST MMTiW ft.MMCCS, M.TNBWSM 
tMME IS * S l W O U t a * t a C K t t f ! • *«• T«M*E«*«iNE AT tMICN THf 
KUM MKfMB 8» TMf CWM0 BCCUU. PI MBITIBB. A MB»OSU 
KTWD SF MLATIM HUM SIM ABB W O K STfttSS <USWI AS * 
rwKTtM er nmKaum M B « M M * . S . T » M S I T M M M . < ABB TOUBK 
temmms MAS M M S M M I TO n»»f A w w r m . r « c A u w i r t s e 

«MNTITATj»( SAffTV MHIMS M WACTOt WCSSMBS VCSULS. 

U - 5 - * - i S ^ ~ STWOSMI W HCALfM MTSJCJ ASMCTS & WKUEM *ACIlir» SITIBS 
H E U T H scivtcf is l A s a u r a m MMHO M L U > W W 

TM M R * MBHK nlSKAA SVMPOCBM « Tt* MMLtH WTJKS 
SBMCTT *»* MIS M IOAM0 T-MXS. IBAflB. « • * » . > • • , I'M*. 
rOBTT-TW> »AK*3 9B • « « . » * • MYSKS ASVCCTS V *UCUM 
r*CSUTT SITIBC ¥EM SHE* M « S S M W MAVISC * ! « 6CMUU1. 
StTfr^OCfTIV) ( M I H I I MB BMCUAB KXCA IKACTaBS. SlTIWi 
WAlMTiBBS fB« U * H ACCXieutAU. » « W C«0k.MT, MB 
MSftHB PWHWCT IMrfBACTUMS. (MWtTIM W IIWiBBBMKTAI. 
CBnABBUTlOB AtOMB B t t ( * ; « B . C T » S . « M « « B» AtAMMC 
MBl«KTl«tTT» *MIOSMU.IBtS IB UOtMICAL STSTtNS. CJtBfMlSB* 
o> MAiatat n o * tMTSBBU. O B » • * « * - • • « . A A M A T M B S T M B M B S * 
M» TCRIC HIATK-W. «A»WBWWB SCSSfOBt K*£ WSi.0 ON TMC 
CMreSBMSMM. fBMCV W OWMTtNt WHHI BUHTS ABB »WH. 
M M M U I M ftABTS MB BB BtftCST U B M t I M » • « • CIMBS, 

l* - i -?Mije BUStex t MClBWf « > » • • - » . l * » 
< * » « , C, B» 

0 M U B « B A T I » a 1ABBBATBW, 9 M *!«#«. TUMASCi 
CB JW>« *» i«T#. KHIU fiBISBBI * i f 2 «* ST-CSSC aABBUTIOH 
99UIBS aATHt MACTOBI «M BBMMBMB » * » « TtSf ^*fi M e «*i 
OmtATnc AT «#»aw»»KWIi.T T» rSlCCIT VOHU «IW» BMTt, 4X3 
MMtfi, A &***«* Haul, SB T W «**ro« » « n « M corrMa. 
JTJTW AlTtASt TIB flit** FI.M 18 TM TMB1MC MB (.BOCa A 
TVMUE TM» ^PtM»eB Bf * «CA£1Qa K«4*. StfBSSfl«EBT tM«TK 
UftTM U*H- <•« ITfciSUIC CWTItOl IB TX8 WICTOB «CS3a* 
COBWWBWta M A ST8»« IWtCATBA rtB « A «*TB1 tS*fl MOMIOI -
IWCABM ABB i M A u m w TW ia:»?i»» coss««*tA TO F^BCTHB 
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AS HCEOEO. LED TC t w o * * * * or STEAM AND HATER TMUSUSH SAFETY 
» * i c t s I N T O r . * UM.THM CUT S E L L , & K r a t c £ A « L E S NPJUE 
s u K f i t o . * * o E L E C T A U a o n t s DEVELOPED U M R E S I S T A N C E 
n O K i S . - NO S I C a l M C M T ANOMT OF RROiliACTiVE C O T T M l M T t a t 
HAS utSCMAAfrED TO TMt ENVIRON*** : . THECt »*S «S H U t u K 
UkM»«c OF vnt U K T C > VESSEL M T - « DRY - # L I C O N T A U N C N T H A L L S . 
RECS«CR< INCLUOCO U H i C I A SON* eUCTRIC CAtt.ES NITH MMOVE0 
CAOLE5 HAYIMfr HlsMER TEH#ERATl»: F-RTtNSS, »f*OwUOC CT3CR 
U K T » ! C CARLES, CR'IMC &ECTRIC ««?OR£. REifctiENTIMS THE 
SISCHAR6E DiftcCTMW OF SAFETY VALVES, « » ! i t " 6 TJRS REACTOR 
KLESSURS CONTROL STS 'E* . IHMUJVM6 THE CAPAAILITT OF THE 
!SOLAT-» CONDENSE*, "A3 REVISIAS U» ERA TINS AN6 EftEMEMC* 
PfcSCEOOAES. THE REACTOR Rt«Al* tC i « T COM* iMTU. AUK, t , i « T « . 
TMO T3 5 WEEKS i f THIS C9HNTIME MAS ASCRIBED TO NEFUFL1N6. 

U - 4 - l - 5 * V DUALITY ASSORANCS STANDARDS ANO PRACTICES 
I A M S S T O N , m, t. 

u . s . <uo*!C ENEAS? C Q M M I S S I O I , « A S H I A V T 9 » . o . c 
THE U. S. ATONJC EKcRCY CDNNISSW" HAS SEE* TAAlMt SftUr 
POSITIVE STREMSTHENlMt ACTIONS TO ESTRMJSM AW EMTOKf A 
SYSTEMATIC, DISCIPLINES APPROACH TO THE ASSMUaCE OF OURAITY 
IN ACVAHCEC REACTORS AND TEST FACILITIES TO PttVtOC FOB S A M . 
RfLIACLc, AMI ECONOMIC OPERATION I n A TISELV «*•) PftCMCTAAU 
NAMRE*. THIS ARTICLE DESCRIBES so-c v rwss srta«YHnn>« 
ACTIONS OIKECTEC- TON AM) T*E OEVELOPNE1IT AND AMPLICATION OF 
CUM ITY ASSURANCE STANDARDS AND PRACTICES FOR ADVANCED REACTOR 
DEVELOPMENT ANC TEC*«OLO«V FfUKNAXS. THIS ARTICLE ALSO 
OESCRIRES THE ASSISTANCE RENDERED TQ THE ANSI SUKORMTTEC 
NAS-3 IN THE PREPARATION OF INDUSTRY STANDARDS. 

U - 4 - l - 5 » . J CASKS FOR IRRAOUTEO FUEL - A LOCI AT THE CASA KSIOSEAS SUIOE 
LAMCMRAR, i, « . 

E. I . OU FONT Of NEHOLMS ADC £0*&A*t. HILM1NSTON, DA. AVARS 
SHIPPING CONTAINERS FOR RADIOACTIVE MATERIALS IN O U W m i E S AM 
CONCENTRATIONS AtOVE SS«* RATHER LO» LIMITS ARE REOUHEO »Y 
FEOERAL fcE&JLA.IOM TC NE6T CERTAIN »ERFQR«ANCc CA1IIRIA UNOE* 
SPtCIFIEO ENVIRONMENTAL CONDITIONS, tNCLJOIKfi A MTFOTHETICAL 
ACCIDENT. THE TMICU.Y SM(£l6e9 CONTAINERS fOK !RRAOIA!» FSFR 
A9S STRER STROKS «AMRA EMITTERS RE3UIRE K i iOtS i j : K S I S K A W 
ANALYSIS TO ASSURE AETE«TI&t OF SMIfUHNS ANO A&E9-IATE MEAT 
i M k . XJCh EFFORT HAS MEN KVCTEO iKftllK} THE FAS? l » (CABS 
TO BESI«NIH6 CASKS JO 8S£T TNSSE Re*! tRfNWTS ZBO TO OffEUOFINS 
FAOCESURES TO OCHONSTRATE COMFtlAJSCE KITH THE RECUSATIONS. THE 
EMPHASIS HAS AEEN FAIHARUY ON LEAD SHlEt-OEO CASKS. NHICtl HAYC 
SEEN COHNONlr USED IN THE liBlTEO STATES *fCAUSE OF A FAVSNAME 
5ALANCE I fTn IEH ; N V E S T « E N T A M OFERATINi COST. iMOE* S0K 
COMtiriOHS, THE t A E * T H FAYLOAC Oft SNALLER SI U OF A UNJUIIW 
SHIELOEO CASK JUSTIFIES THE CRCATER MVESTKftT. AJOMB TH* 
u c i l i r t CONSIDERATIONS ARE HEAT RENCVaL, CRITtCAl.IT>', SHIELOINC. 
STRUCTUtAL INTEiAITY -JKH& INF ACT AHO FIRE COMM TICKS, 
THERHAL BEHAVIOR IN A F IRE, RESISTANCE T3 FRACTURE AT VERY LOS 
TEKFECATUAES. AHO ASSURANCE OF MkOPrR FAMICATISN. THESE CCS I S * 
CONS I3ERAT IONS »>i OISCUSSFO IN OETAIl IN THE CASK 0 € S I U « * S 
(wIO€, OS*EC REOORT CRNt-hSIC-t i r WHICH ALSO OESCR2MS THE 
NETH<30S OF ANALYSIS, FAMICATICN TECHRiMES, ANO TESTU6 
FROCEStRkES FOUNC ACCEFTA31.E, 

12-4-2-SA2 MISSION fiAS EFFKTS IN (I4CT0A FUELS I I . ENCIWcEAIRC A^ntCATiONS 
CARROLL, « . N. 

OAK R10GE NATIONAL LAAORATOR1, OAK ftlOCt, TEW«SSEE 
THE LITERATURE QCALINt HITH TMJ ENCINEERINi EFFECTS O? FISSION 
U S REWVlSUt IH REACTOR FUEL NATERIAL IS (Wl TE EXTENSIVE. THIS 
««VIE< COVERS THE FAFERS FU*.ISHEO rtS* ! » • » TO 1*70. TK« T» 
PU6LICATI0N5 : I T E 0 CM) BRIEFLY JUNHARIlEr; SEAL FHIAARILY K IT* 
FUEL SMSLLINC NOOELS, H I O TENFERAr^RE EFFECTS, NEN 
EIFERINENTAL TECW,14u(I . ANC EACIftEERIW. FOR FISSION 6AS 
'CLEASE. 

12-S-2-SA9 t St«vtY OF HEAT COKOUCTIO* COIN»UT» FRSSAArtS 
SMJIEP, a . A. 

SETTIS ATO«K MNER I.A*CRATO»» ' » n N i F ' L I N , PENNSYLVANIA 
KANY *C3!H.E!tS IN REACTOR » 'g l iJH5 RCiillRE (BOMLEMJE OF THE 
TFWE«»T^E VAXIATtGNS W .MC NOMA*. REACTOR TRAKSIZNYS ANB U 
ACCIOCMT SITUATIONS, Ih SOLID AODIFS THE HEAT CONDUCTION 
EOLlATION OESCRIRES THERNAL AEHAYIOR. HAST OFTEN A CLOStd-FOAS 
WLUTJC* CANNOT RE 0 8 T A I K 9 MECOSE OF CdRFvEA UONETRIES A M 
6 0 U W . i T C. l*Ctt lOnS. RVT THESE FRSRLJNS NAY *C C091VE3«IE«TLT 
l?F«CLll»ATEC RV NIMCAICAL SOUlTIO*'. OSTAINES ON HtCM»S#*f3 
cuMPurEAs. E L E V E N HEAT CCHOUCTICH MIOSNANS REPORTED H TMC 
t n ; » l T i j « { ARE ICYlEaEP. M L TNESf FRO^LANS ATFROSURTI V*. 
n€AT CONULCTION EOtiATiON IN AT 11 1ST T*C 01 RENT I ONI UNDER 
TSANSIElkT A I * STFA0Y-STAT5 CONOPIOKt FC« MNERAI. TYFSS 0* 
eouNOA»T coMGtrroe?. t « C O R » * A : I O N OF F * O O « A 9 S INCL-JOEJ 
CO(u!0ERATION OF :>« HE TWO IrSEO TO OESCAIRE iSMETRV, THE 
NUMEAICAL 0!FFEa{HCIK& HfTHOO. THE HARIINJS ALL0UA44.E IvUNM* OF 
N30ES, AND THE KAOME> Of SFECIFICA? IOM OF SOtMOAAT COaOiTIOM. 
MATERIAL FROFERTIF.S, ANO HEAI-S^HEAATION RATS. 

! J - 4 - l - S » l 5U»CR1T?CM.(T» KlASiAtfilKT '.K AH l » M 
4C«f. »«AH«, M. J , s JR. 

CAX * ! 5 3 * i,ATIiitOL ^A»-i«ATS<r, OAK R I U M , T£.-«SSSt 
»EL!»»U KHOB-eaM Of T»1E tUACAIT ICALIT7 STATE OF A NUCLEAA 

http://CAtt.ES
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AEACTO* AT ALL TIMES BiAUft SngTBbam. C0UFLEO i*ITM FAOFE* 
AMHUSTAA7IVE COHTaGi., WCU.fi MEaaeS THE FOSSiSlAlTf V THAT 
ASACHJ* AfCIOEMTAilt UCOMiftS CAITICAL Oft SUFEACalTiCAL. THIS 
*£«}£• Of THE STATS Of T t H t » &JKtnICALITT RSASUVEIKST IS 
ME LHF*C SIVES »A«TICWJW ATTEM?:3B TO K M MEASUMZMEK? 
TCCMUOKS - »tur«at> sautu w t n K i C A T i i w , MEtrraCK *a i t s 
AMALTSIS, i m c * £ * X I M T I C S . w m s s n e m o * * , I T IS 
aaaaueEb T M T THE hums* sou*ec M U I T I F U C A U O B ;« :»4 t i«* i s 
TM! 0S4.V METK30 A*FliCAAU ««k HEA&rtiM V * SiWt tTSCALITT IM 
Alt UTM DW« ".»€ FUU. UMU V SHUESQm. N d O l f 
swats lT iCAim BfctMwenew DEvtLorae«T r u w t M u t c c v i t i c e . 
**» ntruK AF*MCATIOM « i a s s o s s c e . 

SI -*-*-S»l <t»«WI - XEMO* (EftOVAL SYSTEMS 
•4K-M0UZ, 4 . «k 

9M fttKC MATISSAi LAAOAATOAT: M S A1ME. TEMCSSCE 
T«C MEW F0K MOAE ELECT«IC N M D IW TIC tOKMSF«l9W« I*C*£A3£ 
n TIC a w t a » agcuUA « x t f t MEACTOKS u s FUEL t e u f t t i 
FLAMTS W t IT OESIEAM.E 10 HA*E » * * ZEU iELZASE OF FISSISM 
n u o t c r u s e s TO r « A T * 3 S F « » E . STJTEMS FOE K E T A U U M *m 
STOAIM* kHHOACTKE XEMON MM XXTFT9N MATE ECS* HMlAKOi AMD 
mm or nw W T F A C M . K * MET HOBS CAFAAXE or HK.L S O U 
AWIICATIOM S»E PESCAIAEO. » M B T STSTE4S I M l « B E OK « U 
I F THE fOLUMilK M a U S S C S t i l ABSaAFTIOM ON CNMrOM. AT 
A M I E M T a t L O * B T E M K U T U M S , I D C « » C « M K D i s . i u . A H 9 a 
KITWVT CHMkCOMi 111 S E M * A ? i e » «r FEKMSELECTI»i MEMBfcAMiS. 
U C «*># SELECTIVE MMTfTJOB Of (AYVTa* AAB XEaOK a 

F u M a u M u a i S O L X H T S * 

i * » * - J - * 4 * E F F E C T S m OPCAMISMS OF E » T « A I « K E « T IM c o o m e MATEA - S T E M T O M U M F A E O I C T A A I L I T Y 
C O S MR; C C . 

3 M U M E MATiOMAL LAAOKATOttv. OAK » ! 0 * S - TEMNESSK 
MOStlS * E M I M CeYtL»tO AT OA* AIOSE MAHOMAL. LAMUTOAT M B 
a x w u e f « i r s s o i c T » « KOksurm. * F F § C I S o r n a M SMOCAS 
KECEIVES »V OASAHIiMS N I » W M t t U S H TMfAittt. MME* «L*MT 
t t M U M S Y S T E M S . r*c M O Q E U - e s t O C V E L S K O M I T I A L L T f o e 
ttUOTCKS fllAECTLY LETHAL EFFECTS, MJT THET Mtf «P»LICAM.I TO 
£•«<• i«« i£TMAt C^cCTS AS « i » i * . J4# i»** C u i i A l « iMtS£Ai££ 
S U S C C n t t L f T T TO AICMTMM. T t f U M E B I C T H f (BOELS M B TME 
•ASIC BiOLSCICAL WIA M A I 1 A M f « * l*5i Of TNEM MUtVIOC f W 
SCVECTICII OF L I t l T S OF TEM»E«AT<IIC EiEVATlONS M S StMUTIOKS Of 
£Xi«£IMf TO *AS»£0 HATE* AT K W F1.MTS «t !CH Mil! . »«E««lT 
0EWI»S»iT»l. EFFECTS. 

U-*-i~*0» H l L M C OF D AEACTOA H I U t T S U A * STSTEM 
6AU.ACHSK. ( . ft. 

U . S . ATWiC E96K6V C O K l U t W . MOA.AXD, StASMIKCTQM 
THE » AEACTQA At SMfOttC SCMMMEO <I0M 4 * 0FE£AT!N£ itVEt. OF 
A9»MXtyATEi.? « « 3 M AT « 2 « H « , S€»T. JO. 14TIU TM£ » £ * C f « 
UAS t* A Fgsfit MOtDIHt MBC KITH THE »*IHt*T L09F »T 
EOtiMLlMiUft » .0H ANO TENFEBATWSS. THE SCAAM SltHAL MAS 
INITIATES tf MHULTftlffflUS i.6* FLSH T«1»S M $€«€«Ai. fVKiii 
?\t»H. o i t i a c r c A u n ; « j f H A L F I W C T I W I C THE < K SAFETY S T S T M D i e 
i « T AESFflW TO THE itA»fl J l t l U t . CT^EK SOAK T*:» 
IMSTAUICMTAtiSti BES'OMEC AS OtUOtBQ, ASO THE AEACTOR KAS SMUT 
GOV* XHC X A l « r t l « C 9 i » A SAFE COWITiON AT THE E A M . SAFETY 
C T S n « . HO tMESMSATIMC OF * £ A C T « OH»Sl»£»TS OCCUlAfjB. A<« BO 
RAOIATION HAS KELEASEOc S C StHfTQOlM TlUISItHT K4S NOCKAt. I* 
ALL *ES#fCTS. THE Li* F I W *AS CAUSES t1 A 7ft!H««T FgW 
TKIFFIM6 F«u«> STEAM T«JIS!MC OftlVE SF«E0 0OM TC FOMT HOT OR 
a . £ C f * K OKIVE SFfEO, THE T I M I W TAI# «Ai r*ECiF<T«TEO fT ONE 
OF n « T U K I K COMEHUC CSKCEHSATE * U » S LUSiBS- SUCTION 
•ECJUSE CF A »tU6Cf0 SCAFE*. Tt<€ SAFETY MBS ? » ; i * 0 TO SCAAC 
Ottins n> A co<!»ta»riOH CF c t * O j « s r A H C E S ; « • * . » w t TME N O . S * 
WO ASSKNCEMT SUITCS CEtHC ft M ! R F5SSTI00 AUB 1MCAE M U t t 
FOUR FAILE9 t;.HO>T£r:| SUOES IN THE MO. 54 * 3 0 i t * A * C ' K U I T . 
TrtlS COMStlHATJOK Of EVENTS AUG T « PAAAJ.I.EO WIASINV 
CMAAACIEIISTICS OF t « *0C SAFETV CIACUIT ALtOatS MXEX ? « » AM 
AUAil iAA; E ( . £ C T » ! C J H CltCUtT T« > £ £ 0 ALL THE XOC SCAAM 
SOI.FACIQS ANO Ttt/S XEif TMEM EW€*Sr2E0 AFTE* THE AAiM Sf.ft.H 
H t L i l S HAD JAIFFEO. 

1 2 - * ~ S - « I S STMFOJI!* 0M T(«E r a / l « i t * Of flUCL** FACILiTT Ff.«S9MH£L 
MCCOC0. A. V. 

OAK *UNC NATIOMAL LAMHATOAtf OAU » I C « € . TENNESSEE 
r«!EBTr-T»0 FA(>£«S « D A fkMB. SIVCUSSlOa «**£ FAESEMTE6 AT THE 
SVMFQSIUM OH TWt T K A I M I M OF MWCLEAK FAC:i i fY FEASOVtEL. Trtc 
FATEAS COVESEC 41.1 FACETS OF MlKLEAA AEACT9A OFEAATOA TAAIHiMC 
FAOF FMIlOSOFMr t*C OAJSCTIYtS TO 0GTAH.Cn VDAiNIKG METHOOS. 
TWO »AFEAS 4 ( > i F ^ t E H T e o OK THE TAAIMirdC A9I0 UCtWSlX.-, OF 
AAOIOCHEMICAL l>«UCESSIMC FLAoT FC9SOWM > iStttM. FAFfUS 
OIStUSSEO >-t*. K ftSLATiOKi ANT/ THE E M L . ' 1 3 » 9F THE FUM.IC fOP 
r«!E ACC^FTAMCE Uf MiCLEAA FOHEI. 

U - l - l - « 0 i T<* AQtl Of THE A0¥!SO*T CfWriTTF* G* AEAC73A SA*EMAW}S IK TxS "ttCrOR i . !C>t lJ tn i » * 0 C t i 5 
WSH» S . K. 

U . S . ATOMIC EMEitCY «1«IH ISS I. O , .AVIaf iTON, O.C. 
THE "CLE 5P TXE AOVISOly CCMKITTEE !>•> I tACia* SAFESLWIOS (ACA1I 
IM ?'« AEAfTOH t. »CfMSla« FSOCiSJ !S *(V1n-»Z!> IN TKE CTSTSXT O -
ITS frtJUIHAt CHAATfA f lTttH. J j « fO »» COHfeAiSS. SPEC IF ICALl. 1, 
mmf.fiHt? AMI onsAticwiu ^scEou^es « £ »E<it^to m m n-sict 
TO ?!>icific »»3JECf5. *M I > I « « T A * - A c n * i r r ry T*e AT.̂ S i i 

http://WCU.fi
http://Dis.iu.AH9a
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e t u i w > u c»- - ! -»<** n w i w g t n 4*« vsa»i«£ <» t « 

^t t tJ ; -3* 4* ?«• i l l . 

H f C K 1 w t c i u * - j n » w . i t * c **. I A . -fi-ne 
« « t-mso-nngitt, « « K « » tafefsa**, a t t t * -»» tataa sc 
c ; m : * * torn i t s t i w i t n i i r . Mttt^tk. « * » » * * « • * * M 

* iesi t o w . B « » , » J : I * MR at***.*, a wr*» t * * . ^ s* 
! ! » « • !£* . • .« ««<a«&£m w» vac » w m -e a f - * * t M S * 

s-aaat « * e » i «*sr at M M «* Moncxar i f I M W I O ? * n m M * 
TO M • « « » 

i i - : - i - « i r«t KISUPMST v* uut-tm u*nm e w t w *•*£» mm. **» —-*Mt—UTT 

U M M U I » "<* S M M U t HWmilli l i l K t LT«£t S J * 

«CTM.ir* *!5» f « « M * « • « . * *SMi « « « «HMKT » O W 
K c a n c * t ' s o . *•« • • e w i i , - * s - * C « H » « • « w * I H 
»IMCTMk wwtiiii>.lTT » VfU uam t * *?S"-» --»e*-ss «BHI » I M 
x w t i . w x t J . -«» itf»». «.t*» a n * * • «R.r»e-»*i aeUMS * * 
I X M « « U » » » JW» at »3S3#»-M MF «*& *?»«* I * 1 M B M*T 
catetc • * Lt«eir«Mt» * ta» u u r a t s*e» ? « I M P * j a t «b& 

M « T M i M C C : * is» * • * - * i i t m w f c i t M H c nm M U U M 

C « : K » « . ««e «<sij»i«to maiT L i a o . w i a t &«» t a n » * 

t i w T i IMP .-«•?¥*», « »*•* is*&dss % : is. a » a u s s i *«»»** 

o*« «io<( M T S O M L i*B8»»ranr, e«a » i * b i . r twK jMt - I U M I 

iNcn&tj«fc :» nit w e ; * ti*o»?MCf *>». T « W » ) » « < I » i f s 
«£S»0*SI»IL!TIS1 JiC Kffc (C *S H U H , WW 3* 7*11 MaMTU'S 
CCMCit^ i»a;T S T « S M « , I H t U U I ' f , CawWWitJti—V. i « * 
i».STSy«t»?*II-3fc «!) CCMTMM. « S « iR* l ?«W«*t«6 M "ft 
srwjsi jM. •etc s r *« j *os »»s :?!u. «oeea< &•«»» f« » - < t * « I O M 
Of THE e»jQi M?tr» M M U « J tCi £«>-»£ T ^ :«HiSt»f, V£*«* l . 
i w o m m ;MST»U«*HT*IIO«« M D CL«,«.H. a*o»«!»si «u<.» i t <ST. 
»1.S0 C0WKJN1UTI0N *€T««>. TiC **-.;-»«t«{Hfc M i l . - * Otf ?<« 
CP?«JT :«4 G*0ur5 come i f l«n««f s . 

l V I - k - 0 i 7 CONfAMiuriM COHTXOl Of SOW U» U U U B *«8B LMi»t« « T i i C3&fa *»»» H K W U ^ i J I S 
f « S T , K» «. 

Hutvittc scnCKX if *uw.;c Hiti.1*, BCtran. u i u u i u n s 
«ITKXJ«R ttSUIS « f i L COCL£C F*$T ttttOt* «(t£13*f AM M U H H 
fO »V01S VrX!j« *U. :ASa, %CUHt- HIM.K «»!-«.rH «*CTJCt 3SQMCS 

OWCSWHStE TVS* •» Sttttl&t »S E»M.ii*'fJl, t> I<*ii MflCl.lt * 
Tr»](.JL f.ElCrt^t H*>i£UM6 \.ULS£ t«K.Wl 9 MOT SC6IIM IS 
j»(4j.rifr. - . t i i ' j t .VT TO KTi«niMt n«K£ 4cci»tiflM t-futs *x» 
S»(LLS «*T Ot:u«. $T*i««T CC«T«a WSTKOSi H i * t a » « * « 0 T3 
?*E<t".T sMeia or *:»•£>«•* l o t : * wo ITS «i ict i9« M O I M ; T S , TO 
UUjC.t 3E4CTC* SMuTfiiMki 7IMC, MO TO «!«i«W( Ct!*«i» U.TS. 
UlTiCM. flCTMS ft'ECTIX, T « 3tSli>f 0* £%iftEeSES Ci»-iG4.i 
f"a fHf CTXT*i"Wi«<iT Of HXIDSdTB. SOOIJW < t t U U S l*«t 
T£"frssTy«E Of TMf V T 4 l , 0IY4£"> COtCtHlai/IMM *«D i t i t Of T«t 
s»«cs uro «HIC» THf s»m. c* i t i « JCC-/»S. «»rt o* UXIM 
f>Ci>i. ««> T^f i«C««lT Of SCCii» t l * t ! . T TO « *EUAJ>f« JtfCHE 
St"€u5Ai »f*Juair; C4A «C T*Ka! TO S T * I T . 

H - V - 4 - « * » f.*:i.iJ«ES (* T K » t t M 0 f I T ' I t ( 6 S « « F1S.TENOS 4T I b U E U F i C K l T l E i 
5<.ClT, « . L. • HA31ST, >. H. 

C*» » I f l « -UTl-jtUv i.i»r.fl*TC»y, C4V » : 3 « . :C>WiiSE£ 
rHlBT»-Vf«ef. ifcC I0 i»TJ l i t T»«l , l *Tt3 Of>W.E*N(NC »01U.e * . 
Ew.cwtT^Kto »itH K A T S . s.'.?.i»i, >niTi, M t T!«f*oto f i r * .was, 
Ai.i sy -*ir.r! i-io'xo st Of s-rt€»'rr TO »JTM 5.51 ^t-nj *w; 
rPtHICSS. TK-1H ;M,!J>€HTi .SJIVE »F.*»!«"0 i»»»0-i»»T£l.* "0 

XO<JTMI f O C : T ! O M < . at icro 6 OO-«HT;I«. *T aiE <»c;u : r ..x 

:-i>.. T j f i c i o s^iiNea >L'."t, t * Tuajf B*JO» Ty>fs i>- * * "i..i>>Es 

l i - l •>-•")* uh £ 5 T I « T I » ^ r tsstofi-p'^-jcr ««OI>TIO-I n»o t><i.»i!. ,•">,-* ;o*iS''.? sr*£«,r« 

»SSi:«i'<', t«Tf>t>"r, 'Tt4DT-iT*T- -i'i.'.TOS ",»?J*n,';h, ^SF'J!. 

http://MflCl.lt
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•at * FII&IOM pfseettCi lamci IVIIUSCH ;:a ;i>»t($> 
m aw.rm.riat vm w iufc -n* ' ; ' t s u i u i i* awi 

* » l < # B a t « J » I S U * m Tr* T I M M A t W H S S S * SMJTS04K 4 U 

i W H -

U I » %t» 

&»-*-*-•» 

t a g *SB» OOK atM.iTV-ASMCJM£t FMGKAM *!** W t L i A * * U C T U U 
aCM«¥¥t J> »• 

M R «»CSE W f H B H IMBBftATQJtY. 0A* AID**. TEMMESSEE 
*B f w n u n* Mf*nr MO **UA*JUTT or m s t u . owwi.. 

B FtFia* (ttet » MCUM ?*•« mrts s . B-S him 
FCESSaK «fU& C*M «*5 «T Fa«T« SFfClFK 

« M ( T T ^ » A H U <e*i MvaasiMUTtts FO« ME otuc*. THE 
•MMMeroaeti. tM tarr«xta». not tmt, A*C *j*wuti> 
n S K C n V I t t t a C U l . i n MATICAM. TMC MUMFACt(*Fft$ ISIC Trir 
taf¥au£U «r- pKJt cwoipfft «MT g n u n aaOfa * t«i?».Qu.*o 
w a M t w m wsHa aa» wa» arruu* an raactuuts. THIS 
I»I—.in i* cacracLLias «« wstca. MMICATICM, «M> 
M H u m t t a* aat*.(Mt atm."jm ou*i*& rat »UT T TE»S MAS 
aaTtftlawr »w»W»ta TME MTMBITT 9 OUCLJAA F*<s$uui BOUMMAT 
mm matsmt'tmiMmm* pttnsu 

rat laFacT OF tat F*OF«S0 atvisicat TS IAEA IESUUTCOMS FO» THE SAFE t»»«sPo«r H » m «, a, 
• M I O K aWTiam iMouren, au niecf, TEMKUK 

m tit mi n M M MAT TO BCVJS *«e UPDATE TW ue* 
i M u r t w m rat tare ruMMR OF Moi«M.ir«t "UTEfims. 

t>* CEe (C«UtAT)9Bi TK FaXtfM? 1TSTE* » CLASSIFY!*. 
r;« aefniAi tats «MB»n accouFtac T3 THE IAOJOTOUCITY 

uc tiatjiata m i »e otsr.oaTinjto. IKSTEAS, 
Atsaunrs « rat LH&> wteM or «*io*cTm *6Tt«i*L AFT.* 

T9 ( K I M K U[ CQ*BB*» »1TM CU.CM.kTta 
id FW urtr fa?«M o» seas *«• tuoigaaciioEi TQ 

« f * t « I A taMcSTiCAfc S * M I M 1 T « H n e t **B*Ga£Tr*E CONTBlT OF 
M F a C T K f S . *C>?«STF 1KE4SE O T I S n» rtCMMak ua»E< 
U S K T K M OF t U » W ! AS aBJ. U mOU iCliSZOt 

«• u atstc ea YMES* MFC L I M T S . 

3F IkOlliCUt % l T f l U v S 

«wri<r* a> cWFiats *rajR;c IOASS 
t M » i * . v . * . 

F O B > R * W C « « W S M I M I l t K ( D I 1 » . M M M H a , MlCMJUM 
wit ««»ie» or ram MCMDBS O# Mstsa *ao w « m u CM TMC 
F!a\« OF SBMtTiaUl EFFfCTS OF PSWUliC LOADS STEM* FKM OlMUal 
aHS»i Ta mtmt rat c o M * l s a » T OF OCKICM. afaCTiOKS T>UT M : 
«casa«cu.? e a » » LIOMA *«'»*. MCATIO STSW «t«i*To»s 
u » c u ; t > SIT» cekrua KJCICM F«I€« n**n. a is cfcaa««o€& 
TMkT TMI OtSiSm OF C r t l a M l C A t . Wilili SUS^eCTCB TO 7 « * « : * « i T 
I I I W H F«esMi» M M$ca « TW HVLITM* - IMPU.SC t.u*s 
ctFMStetsTtat OF na- e r w a u MIMSTIW cairEcian, wTreos 
MMitavc FW *»Ftic*Tiaa TO T « FKULEM «MOC« :o*tstoca>>ic« 
Ml BT1WMC UMT 4WU.TSU MC Unite OlFFnSNCt **U.YiIi, 4ltM 
K U F awriaei OF tec FAT stvFJLGFaHT$ fa FIRITC ( i i « » T n€r»ccs. 

1 3 - i - j - u * s imuTiM srea*; «cT:a» F4KTH«M« tF»«is on «ixit*; >OL£<( n.i-15 
Sana. c . »> * MTTMitseii » , * . 

J M I « » I T T OF c«.iF<SBti6. t o s u s t u s . cjkf ;ro«i4H 
ftfSCMCH Mia« COBBUCTtO TS OETfMlM THC (5FfCTS 9P 
UKTHMMKCS OR aUCtCaft M B FlaBTS tUC^OtS DTh«MK TESTS Cf 
FML-fiCaVf aWU.lt/MI FOaC* F l 4 a T S U C THE K<CLOF«EW? SF 
MTMENCTICM. K » a S OF Tat JTSTW 1AU0 ON t X P a W S l T i l 
f t S i A T S . T>*S# TESTS HAVE M f k COHBUCTEO »T THE uCLi KCIfAltCK 
MlaCTCa.. TME r J t r « U * « J * t . SAJ-COOtBI tEJKTOI l t « C « t , Tat 
C * a a . i M $ - V l > £ l X l » TUBE «EsCTS« IDTTt i , TME F E U S F U T l * £ t O t « 
K X T M f M O T«S 5 * » OMDFM FOO.EA* FEBfftATIM S U T I i S U 
EX^I la i l iTAL la«CSTI4«TrC«S ikOMBE Tat ttSFOHSC 04E »'0 i-««[fHT 
UCJTiTWU ) « ( • « MIS MTlftM. 4K0W0 Y(«3UTI3aS>, FCS-.SC 
YtHUTICHS iaMWC S7*4#CXW«M. Y i a M T O U , FORUO V l M l T I O a S 'JS i* . 
WFULSES. FOEf TiSatTlGHS FBOM * UU>*( i HI Til*. StSFlXCtaETT 
i ' s t i»oB*cic ' T t s T s i , l a s < o a c i s y i a u T i a a s C A U S E S » Y F Z F ^ ^ S I Y E 
M.ISTS. TK m < 0 « t<UM*SU CF THE « » . I S » &€VEt.0»I«6 *£TMSCi 
FOO ECCITIae FJLL-SCM.E STaUCTUKES »T Lffi-i C * » < J U t i 5 HTM 
CTaOW MOTION f»»TMBU*'--tI *)© 3S1M6 TKES{ TESTi TG OtKI . iV 
« T l * « » i : C « . aCOO.S « » « i £ T ( * SYSTEMS. ; i * « E * ! ' t » P T S 
COMCEMTUTtO 0»! ***>.ri iM« Tlrt »E3'JITS OF K*ST TESTS. i U l T S U 
TO 9*»E »»J FOOVEO Tl« r U S I S I l I T T OF T>«E K.»iT TfC>«II«.1S **0 
IS S ; V I M 6 liisiOHT ( K . O I « o O M t n t t a t i T i t ^ « S S C C I » T S « I T M H I M 
l € « V « S « 3 M i € . ESCELSJENT *6«£(«?.<(T VIS a*7*I*2A I» CdaFJXISCMS 
OF FOaCEO * I t » * ' : i > TSJI OAfA AM UAST OATA. aC<rEaTi«Le I S , 
tUMUHEA* (EMIYIOK OF MUO.EA* Fi^aT COMFQHEMTS IS STILL DOT 
WEU. UM0USTQOD. Ab3 AOCITIOKAL «MK IS »F.S»,»fC TCOEFiME Txf 
«*CK**US« THAT SIVE «ISE TC SK!Nll>«««?TIES« 

l l - J - » - « a FIFE AUFTUFE STuCY - )»TI 
VAMOEMEK. 1- It. 

CC3E4AI H t C T « | C COttfi.Hr, SAM J O i * . CAi.I*Qam* 
TMC » t » t kUFTjAE S-UDY IS QtHtCtiittO <!TH t i r j i o ; * , 1*6 
IAC«*STAMOilM OF M l l l F f C4USIHS a?C*AMIS"S ' 0 0 IMF«a*l<t& Trt£ 
C J > l l ! i n i fm, fVA«.UAT!N« AS4CTOH Fl!>la<b SYSTtUt TO X M I K I K 
TME n O B A g U I T Y C» FAILuAES. fCUCMI!« A DfTAIl.tO »Sv!'.H TC 
DETSM1ME Tut eFFfAf MOST MMOEO TO I»F»1JS N X L i i l SYSTf» 
FIFIMS /FMASE I ( ; *\»LYT !CAl 11.0 <<?t*14<4T*L -f»S»Tr. 
IFHAJ* I I I *S*E STAIttiO la l » » » , THIS STATta «(»!>»; S^MFADUtS 
TME ACCQMFLISKM*K?S r* A MQA0 K.OM.1* l » l l > AT-«f«r.T!;t T i ; l L 

http://aw.rm.riat
http://CU.CM.kTta
http://impu.sc
http://aWU.lt/MI
http://OtKI.iV
http://COttfi.Hr


Of Tnf t f f t C T Of ? * ! « * * * CO&.AUT £«7!K0R>ES* ON TM£ U T I f c * 
» j r * * ! j« OF F I P I N S STEELS, ( z i f » t ( w t sMoirs rwowM USTX 
M*C*-SCME U d LAASE COWOMCkt TgiTS, 1 ! . ' MACTtf t t MCCMUIC'> 
l » i iOu / i iON Of ?*£*(.£•$ i» ! T I » S UU1.TSIS, M S <SI f t i L U M 
W 3 B A » ! t ' r r ST'JfiT C« *£7uAL t f ^ T O * 5 I » I « S S ? S t £ « . »3AS! .» , 
THE SJSLH.TS S*T»l»IEO SJC« T H & I » ! « ) ? M > 1 M STJTSXt A H «€»T 
u * t . r^,r sue- P I M M * »s c c x s f * t f ; < f t T *es:«cs ITS * 3 i . 7 
SVCLSAA P I» :N& cooei. AXC THAT T>C • U T S A I A I S , nun set*, AM. v I N 
L3» CYCLE MTIfrJE. A3E SUCH THAT CONSISiAASLJ LESaAY EAISTS tt". 
tt-t SIDE cf SAFETY, : . « . , TMC «*e*« or s t u » c n u s re 
INITIATE MC M C * ULACKS THACAJt* PIPE U U S M i AT LEAST 4a 
OROtR i f NA6NJTYSE httATE* THAU T M •*>•*»£( 3r" C T C t « «» PS.ABT 
SEIYILE L i r n i K s or «o YEAAW 

1 1 - 2 - S - l M ESTIMATES or SOU TC NCATWEP* HfMlSPHCKE PqPVLAIiOi «MWTS fU» A f T P T * - * * BUTTE3 ST A S!ML£ HWC-.CAA 
FUR. WPP.OCESSIS& PLAJ»T 
u*3x. J . a. • rcTHtsnt, s . t . 

LAriMaCE AAOIATIO* LAACAATOAY, LiSBMOMf CAL'fOANIA 
THE AAOluACTIYi OOSf T5 ABRTHHA H E > I S " « £ PCailATlQh M O W S 
?*» AATPTC*-*} EMITTES M A TT»!CAt. H K U M f'JR. K t * M C 2 S S l * « 
FLAMT IS ESTIMATEC KM YAftlOUS DiSTVlCiS AAtS TtAES, l aXAWMC 
THE M.SKAL CeuILISAIUH PCPVLATIOI K M a U A T I A K HKM A 
CONSTANT AATE OF EMISSlCAw THE ISTAi. POPULATION] M i l AT ACT 
LOCATION atnnoi cm AOTM T W r c a i u m TO T K PLAATT imc TMC 
^ruLATICk Or Tttf AAEA AfffCTEfe IMS lAAfifST POPULATION t O K 
OCCUKS I " ASIA. PAINCIPAI.LT MECAUS4 Of ITS BC«St P9ULATI3M, 
SUT THIS IS A S N A U . FftACTlGH 3* THAT U U I K D H 0 I BATBAAL 
AioiaAcr ivm. T IC n u t LAP.WST ocas is « I T M I * IOO« t« or THE 
iOvCf t , AftO T*t SAAALJST SOSES AW ID POLAa AMD E«UA«M!AA 
LATITJ&ES. 

I i - J - 3 - H i HUUEAA SATETT AT &CNEYA - A A£Yl£» Of THC NUCLEAR SAKTT ASPECTS Cf TMf FOURTH «FJ**A C C a F H t a t t 
«XL£A£ SA^iTT EOITOAIAA STATf 

CAK «I0«£ WTICMA1. iAMJAATSat. SAX AIDS*. IBmtiitt 
lHi WUCitAA SArtTT ASPECTS Of T>C FOt*TK I H f « * A T I £ » A l . 
CJ l *eM«Cf » TRE ^EACEFil. USES QT ATOMIC * < » « , MB.* AT 
i f « V IN SEPTtiiSEr SVTtr DSAtT » ! » M (NVlACNntMTAt. £ 4 * 4 0 5 1 W 
KJALIC ACCEPTAMCE, ISSUAJKCt MIC AfajLATIOR. Ktttt r^AAT 
S J I H I , i t u t >kM«(iAai , HtAiiK »JtriiCi A«0 »»ui*ji«« 
r*0TK.n£>>. AMO NUC1.EM H.AHT r«*rOkM«CE. TIC AUTHORS OF TMC 
«tt£ fSl>. iO« 'AfESS b l i t t AT THES^ SESSIONS. A IME3SW?I r t MOST 
<¥ T « kOLO'S NATIONS «iT« NMClEAA » t > « * C l f A A I L I T T . •««£ 
; 5 « « J i . i r ,<>«UtlC itt T « t U MtS€KTATIOMS AND SEGtEO TC f t a 
THAT CSHTIITJEO E C f l l t N C t » » ; ADVAAfciaC TfCHaOiC** WULi) 
t V f s T j U L T sQL^E HOST If MOT ALL THE PHOtLCNi OjAA'SlTLT 
ASSGCIATE3 « I T M NOCLiAA KMitA. (ESEAACH AaC SErttOnCNT KUST 
CCNTiKUf, HCkEVEA. IN 0*061 TC M A f r « S ULE TIC PCOHI S£ OF 
±2tA«MMT PQWEA T9 THE HE27 CESTUAT'S TEEKIM AULICK3 *M0 lOOLC. 
OTr«tt>!S£ f lC£ E« i> iT STAAVATION, 

i » - 3 - l - i v ) 9 S A L A K I * EhVi«r»»NSflT»l InrACT A.«0 ECIOWUC r*OC*£SS - THE INTACT J« THE COUITS 
k I C K X S , S. L. 

OAK 3 I 0 U NATICWIAi. LAACSATCVY. SA< » l i i £ , TEXNESSEE 
ALTt^UaK CNVIAJNKNTA4. LEt l i lATION AESULTiNO FACA PVSvIC 
CSt£{AN C'iTtS U U TC Tt<E AIVEAS ANC rt*A»0»S ACT t>r ; » 9 4 , OMIT 
HECfHUir HAS THE NCNEMTUO Of COCEAti IESVA.TEO IM P&WlU. 
UtlSLATIGM THAT FCSAMU.LT llEIiHS THE COSTS 3F EN»lASAWiNTAi. 
I»»*CT AtAItST THE EOifcOflC AXC TKHJtlCAc AeNEriTS TO if 
S A i t E i , T H ; NAT I :S«A I s-«viiicij«i.rAi. » O I I C Y ACT or i * i * tsEPA) 
NCT OMIT STAEMTMENS WfV l ruS L 5 t l S l i T I » SUT, IN AaOtTDd. 
AE0LI33ES A SJtKCISU OF THE t»»[AOXHfKTAL IK#ACT A4C T'-<f 
TfCMMICAC \X0 ECONONIC SEHErlTS TO THE M I U AS A «»S4.£. TKE 
I1TE*.»!E7iTI0M 0» « » A ST t > * tf.S. C5U«T Or A*rtAi,S rO« TfC 
DJSTA1CT OF C O U s e l * CIACUIT U TH? CA*.««T CCUFS CASE HAS - i t ) 
CONSIDESASI.E lATtCT C* UTTM THE 'J,S. ATONIC 9 W « CO««i5: t 0»l 
USCI MiO THE ELECT* IC-»CHt« l««ByST»». AtTHQUSH T-E (UBUEN 0 * 
T*E CQW11S5IQN A«l INOJSTAY « T Lit* Ci«SE«SO<i*. 'T JS 
OUCiltiULt THAT TH€ TKOAOUix » i< IE# » ALL ASPECS SF PLAMifO 
=*CIEXTS *tUH*ii i r NE»» NAT »£SULT I N A TwlfOLO M M t r i T - T«K 
MOUCTION Or »OTH ESt/IACATNIBTlL I "»»C T ANJl tCONDnlC 3UTLAT AT 
- J T L » £ W X L E A A *c»£» PLANTS. THIS A«T ;CLt DISCUSSES THE 
! *» l IC4T1CHS * J i THE *JCU1» •TUCA INOUSTIT ff i m [*OMMSMT«L 
Lfi lSL»T!Q*i ANO Tnf |->EC!>tn»« OF THJ C31XT !H THS CAL«»T CJ.lrrS 

1 3 - J - i - i i » SAHCHA4. CO»«fiiieNCf ON «AiT£ HfAT ./TILUATION 
"T»4Aa. J . 6 , 

JiA S104C tATlSNAL lA* jaAro«T, 0A« A l J i E , TENNESSEE 
TH* c.««ffAJ<C£ jC KASTE MEAT u l ILUATION LAS Hti.6 IN 
(.nLlHto**. T E ! « . , C.'-T. J7-J9, i 'JTI . ANONS THE TOTi.'.S 
C3*SI-1£«J0 1t*l 'EC-Oii'AL STATUS FOA HT.AT j T I L U A T I O m 
Ot«C«STa*TIi>) »«3jECTS, m » « E T I « * i *0 5C3N0XICS. *l>fUECT£6 
»»«. ic»T;aftS. SITE sciEcrtfiN. *»o »*TE« LAM « e » A T « 
Sf, -^,! , iT|osi . : I T « O U . H AT -f.titw TH£ « » C T : o * OF _-n5T£ H*AT 
t f * E C T N E l * J'.SO « > 3E •.»! ' - ' . . THf r.GWF£5e»C£ A«aiEtTEO A S£NS£ 
i f L*;.sxrf fc« f«on<>r ^ L i i m i s i »KO i c r i ^ w . K i u f v f « , I T < « S ALSO 
»G(hTE£J i ~ ! TH*7 A£^.iiATiO« C.:«ST»AiNTS »*0 UW,f K ; AI aTic i « T 
is r i r i ;«^£i*T; TC fi»As<;!»L I N V : S T « £ H T F«.m P H I V A T F HCI-J*;.. 

l i - ' . - l - i ) 0 ;.tT>:CTir>M 0 F i l i i O f'Jfl iLt^£'-TS 

I ^SBi l i« i ^ r^*»r f£* !5*C«y/ -^y«^ i ' r i I i : ^ •^^«^^(5«^* .^ / : j f *>^ i i -« i i *a^^y^ i4w ' J ^ : . f«^^^>^ / - - - J ^r^2* . : : 1 «^ra^^»^^^- - ' r f - „ .0 - : - x*~ _ * « . -'^-wv . W ^ . - ^ S - ^ M - - ^ . ^ ^ , I . _ . • V - " J B " _ J W . . -.'dfiiSflyMC**-. 
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mfm, m**mt.inr us f c e t s e * OF * M S * r f « » T U B 
*ia*«.s-«tB U « C T « * c a s t * M iwoBc i s :» Rfd. c u w - < r s » u * 
t*HM>?«CS M M FtSSigB F*S»CT K l U U « M fWWIO FAin f « 
CP*i <.!>*>»*. «»SVf!U KtSSAjMMFm F9* MTftTIA* WtSC Ut«S» 
t i t M & m C M e a t * M HOUKWB a * » 5 n o i * t t « e : i t i w s w r e e * 
• a t. raxL t w a i T n o * a# n c c a w . rue can*** S I F ? J « * . T Y 
f a c a u i r c s c s a r t « n a s i a x t K t s o i i asfaea* a m n u r n *** n * 
SBBBT « « « M I I M U W» «A£4MS«MTS. T T9 M U £ , OfFtlSBtMS 
m IM axrt or £«sc?tATi»i tw TIC FU«C H M M L a F j s s i » « A * 
AOMUltAK *£TMO» *** * M * » W U U K f r 4MB A TKMHIOM USiM * 
u s « (CAR w * U M S S 3MUX AMKXTS w «*i*«iTz M « H U 
COUm** IS STIll H I M LZAJHASO. 

U 4 > i 4 K TM i f f l n*Tt«M STTVCaK!! iY U t «SdS 
IMtTM. C A. » W?Lt»i H. •» » CMWIFfc. A. »» 

3M M3C1 MSTIOML IMMTlTttW. fits IU06C 1 H I S U I 
* « i - i 7 ! « « S * » S U « R * I H M I — I a* n a « s r t * a w r u u K i r n 
HMMCM L'tACRATaBT «* » « ••» I W I I f f U **OT«:ta* ASWC? I M 
M a n i m a t m ar w e t * * *T LAS N U I *** * i * u u s « t w 
MM. » »S M H . 2 . t « n . ApMtMMAttL* SM MFC** «W* 
m a n u r e cewt*ja» A t o a w • * * * • V T M F K S . iMOMias T « I T U » 
MeSVtTfSK* H i 40Vt*CMT IAS tm B M W W W . tWiftflMCMTu. 
MUACft MB MRERKiMb BTTKTIOB MM) W W I B W T , t S K M K A l 
trTKTS. • I 0 U « t I C S < AFAIC4TI8MS t " SIOLWT MM) *EC4CIBS. A*0 
« A A T K M n t O i J a w w t a u a s I H I M I ft».iMs ikraaMTiah. 
9MT Htm MM WD* MM OJXIIMM tr STMRU. TMt *TI*P«::ai 
t o a n A w s e w . M V O I a? M T M R B K TMCTMH K K a n s T i 
c a » ; : i « i ) W W M T M * t * w n 9 THIS I W O T T U V m a s s * * * 
1 I 1 0 H . MaST B«> (Ml FA»0U FOB* TNI SWttSIifll. 4LCMS «1TK SOME 
M a t MEM W * M S « m B . KJiA M MMViSMB U V* FaCtCCflHU 
M U M S TMS HMMta a» » ? * . n u t u r : c u TWCMCS m t v , A $ » K T S 
v T«C MKTiMt. mm fttm or M R T U M L M t a m t s T » t m H U 
v S M U C M S I M T T «ef ( I M N A S I U B . 

U - * - I - 2 T S numM. u t u f u s m TME IMICM W H W I W W 

HMtMM tMavtftstrr. MssfaBu u u . 
M l V U t UBlJiTIM IS TM U M f S T tauMCf V W D U T W 9B*£ M» 
W -WMCTMtT AS * WSC I M KITH ml0t kWUTIOM M O T S C U M 
S T * W U M » wir • : cenoMU*. 1* Kms A t r i a . ! M t v i a u s >*•« an 
MtTUttl «*C««MlHB 9l«ftI*T8MI U « V S I t UWMftl a * . 4*3 MMC ¥t* 
M T * raaa aasTSK. « * M . . A M « t w » u ^ ; s w a u sesc u i t h 
CMOKTEJ9 POP COSMIC U9UTUD> a<NE MUSllUS alTH lAflil 
lOMHATtOB CWW*C«S - COS* M?£» JtttlBE KOOCIH i>J*U.l ?i»W 
SMCU.IMSS « t M 13 14 M KttCHT VOMM TH*M THOU 3uTS!;£, iK 
«<CMtT NUt.fTKC FMILV actU-IMS-. THCT a « £ &CCUT !0 «Hk«l.T 
LQMHU taMCSKTUTIQHS OF K i t n awCMTHS IM TXS Ai« - . »» 
HUtfhCS Wt MfOSCAT MM) n»TOK*T JtSTM VfCTRCMCn ' • 
GOMUiEnt«T)e(« !«f OKIU.IMM MT*I l&»*aj*i.i »J7rt 0 «0tH3» 
ceacar*AT!G«>, tor a«t«»T«4fi<au IN *±«*»tKTi ant H , - J « * »T 
A PACTS* 3P AMUT § . COBUKTUTtOn I t OFFICE 4UU0IM6S 'Mt 
a u n s i » . I K AACW o^«<TiM « m «g*o»fs sv THC TSMTCLATISX 
STSTRI. I9PCCTS OF SUItBIM* TVTt. t»3I«UCT!0« i»*T»i» .S . (W 
«t«uATia>i w K IMA sest A M »;sci««s, AS A«£ *OSSIUE <ATS 

» ACMKDM3 romiATtM MKt. 

lV-*-J-2#5 WACC • TP« l U T O t BTMUUCS - A KVitll OF 1 * 1«7S CJUST COWWBiCf ON UACUVit; (F5ECTS IM LA»f£ 
SMFTS. >*- << 

im»tm mttxtut t u t u A C O C T , » « « , P S A K I 
m i r i c s r «uM*i*j: cawtMMCf c* UACTIVITT f ^ n c r i IN LAAOA 
AM** UACTOSS « M W&O AT iVZK, 1TA4.T, «H X T . 2 7 - M , 1470. 
I>IMTT-F1M! SimCSCKTAT!TtS CF i * CWMTMES AM> I(*»*1TI0HA1. 
OkGMItATIOHS « T TO COKSTtTyTf A KSMLMSSC f«Um CM 
MTKCMATICAL MBkl^ AMS »»AtTiCM. C3«<9UCNC£S 9T S»<.CJ-II^ 
CAlCUtATIOrt. TUfT » » ? « * ! » T**T SlyfMt. CttMUTf* HLtXi-tHi »i 3 
• E S « ee««.o»c6 r w rue tourism v i**c.t--ri*t **mwi. is 7<e 
mmu u c o n c mm c o v i t * , *«**><*, A AALAMCC «UIT M s t u t o 
U t M P ' TMK « i C « l # T » « SF MUT4BM ICMAWI34 AM» THAT <X 
~"~**Cm. iffti.ll iO THAT CO«*V**TI»Ut tK**0»t»«»«Ti TitiXV 
« s w . T f« :xr*nfc I0OHSTA««IMV ar «tACTOR K K M I M , 

i 3 - V l - * « A MtTHeS FO* VtMFVIMB « J t f . T i » ! f f - f a o a A v * T1MC tii*OXlf, it »Jw?l KCACTjaS 
f C T , P . M. 

OAK A I M ! BATtOMW L4MCATS8V, OtM. A » « « < TS»U 
A ICTMCD I S MtSIMTSO f C * 0 » - l I * I WWUOelVi Of TMt tEACTST«TT 
K£a*A(K T I « COMSTAMTS H » MTMMiil l lW THE 0 * t * A T ! * 6 J 7 * » ! l . | T y 
Of (,A*6( FAST M H i 4 l l i A C T M S . In THIS MTM0C< N3NIT3*iaii CAM 
K FEKFOftAES KITMWT ! N ? t * * t * ! M ; KlTh aCWJUl « t * c r » 3*«<(ATt0»l, 
*1TM H»M.I«!M,£ llfACTae « • * • » I S T W « A « U . MO utTrCUT TH€ <kE«0 
F « sFFCUi ia-c*i> «Eicn*iTv asc inAfdAs, t»«E KZTKGO t u n i t 
UWlKITt TO !Mf OF7K.TI0B CF FMTIAL rlOa Ji.JCllftFS IN CCKXltT 
OSMMClt 'n «(*CT0)l OH( SU»4S5*»r«.l(i. 

l>-*-»-*9» ICCICtkTAt. COtALf-AS )?I»051IW_ Af » « î tlWRAJ TT 0* TlSNHtSJfe - JTCJIIC EMEK&T C5»*ISJI36< i B t i u t U H 
•ES4EAACH LAtOCATOttv 
ilAMH I . J#-

j T - « r AS«ICUL?^IAI. » i i i A « 0 LA«oa«T9cr. j « « I J I F . TCWV. 
A MSSACCM r?c*ir .u>! «)>n»af6 A cn»«.r-»o IAAACK? ion F I C H . I T ? 
AT T « UXKeMITT OF TtWU(iS«5-A70KtC E«f»5» CQ<W! SSi'j«t 
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* « : c A t i a * i tisuaCM u n j u n m is o*» fttoct. ? » , • M O 
t t u i < » • ioT*i ».»i f f « M w «* t *« • i coaTauvroae * * C T B M 
i l l T»« laCIOfKT a t * f M4.IWK? ic *196 !*TEaiQC4 STSTfaS. f i l U M * 
' i c * i«»s *4C«ia£ H « I C 8 , M O r * ! L « f ta nLuam K T A O I I S M I * 
MxfOtiMS. u v f t M . FWTSICIL A M « j H n u r t a t i > c «o«ntsft.s * » « 
•CBl 43040 TC F i l l * * ! W O Ml IK iMWr . 

I J - S - i - M * »Mi.l4l*»*T G»SE»V4l(0aS 0* THf 1 HUM OfclCtt IOFIICAT10** 3* « « • F0«» 
lTMMEi, 0 . • *»A4S, k. F« 

o*x » i o « *4Tia*ti. L.**e*Aia»T, o** x»o«*r reaatssts 
TMt £«BiOLQ6;CA4. IMFUCitlSaS OF FUSION fOmii t*t OOHSiKMS 
»<»« (EFt*£*C£ 10 * UaC&TttkS. FVSiOK *E*CT3* (ASIC OB TW« 
<XVTE*IlM • KITIw* FUJI, CrCLE. TSIS AaALTSfS I U 9 S TO TNI 
Fouootae a»s**v*T,cas H I TWE M I A B O r « i : * « a s m s * * * TO 
LlWT IlOCCilCii IMF ACT IK THE («<** Of 4* * a i O 0 f f MAT MtK 
TC SATISFY Ktsi in nut MI httunttHn is F « I O * tEacro* K U S * 
TMUI is M S I I O » - < K 4 £ T O * ecsiet. <j* oiauat aowat. wcMrioM. 
Tunt jn * i u . FfetseiT TME mm*i sowocf OF *Aot04crivirr ta 
IFFLUEKTS ASSOCIATES «|T»- F V S I M raaf*. THE aoRiTMa* w 
TknitfM ia tffuxmi an. «c atattcfo am.r »T tm ccaeroa jt?« 
SIACE TMf f JR MFtfiCESSMS SVSTE* OF 4 FttSIOk KACTS* IS A* 
» r t j * 4 i F M T zf » x M a c r a u tcaooMc wari iaaear or T * ! T R M 
MUST » { 4 n j n Q U t C H v t Cf FeUOB ttACTB* TlcaCBUKY. t » 
LOW LIVtO *J0!CIS€?OF«S MtU. M FBCOWCEO ! • TMf STawCTUUL 
CONPOrifttTS OF FUStS* AfcACTOtS. V « M I * I t EatlOVEO AS TME 
sr«iXTi«UL u T t c i A i , DISPOSAL SCMESES s u i c w ro T H 3 « 
c * * e * m FUPOSIO FO» Ftssioa «Mcra» MA&TES MAT « a tau iM* . 
IF t«juoiti* is tnriOTEO. ntcrcie" o# T*E S T * « T « I A 4 « * r t * ; * i 
i ^ U I S FxHJJUf. 1*1 ALTNOaSN # T R « < T UKSVAi. »Ui . W 
QUAftTITATlFELT LESS OF 4 MOK.H UtTa FV*tOa F«t ( * I * * * «1TM 
F I U : M F t * * * , : T sa>*> i f ccMstsFoe i« TH» fK iecf lnne ocsita 

OF FUSIOH «4CTQ»i. 

1>-S-1-J»* !MT*W**?4IiQ» MO 4UT0MTK CObTML JTSIf«S - ?!* 2*TN IS* CiMFCUMCf 4*3 EXMUIT 
L ISS(»« c j . » f t m . ». w • M S S I W , », c, 
HM£N, I . • . 

3 U «I0«£ VtT.'OkU. U M M T t t t , O H U O C f . T I — t ' l M t 
t « 2*Trt !«iT»u»e»T S9CIETT ~t 4JCUC4 COMtACaCC M O CXMU1T 
FWfSCCtcS 4 « ¥ l l » OF TWt STITt * TMC i K M O L W T OF I X 
iacusTtr M O 4 suesesTion OF K M S TO C O X . 4 MUMS CUSS* OF 
rsncs ;»ccini<i> >»>Tft«*«*t4Tiai THCSST * M » «»M.iC«rtat «*s 
caasiMiEo 11 ' « « r t c x n c M sessions C O V O I S I I K n « 
d H F O t a u M o i e j * . m tmtfkJim THIS T E M *&S • saw, OF 
aiSTUWwI iHte LICTuBtS OB SFCCI44. tfUI OF ( M T » U l E K T * f ; S « . 
C O K E * * 4»uuT :nTE<auriOMu. ST*NM«O« »r«M. sexrio r>c EconaFtc 
4SFECT. 4MB MOKE «*&*A»C». ««0 »t««U««»««t * M 4GKa3W.E»C» TO 
M NEfOEO IX TMf C * v M S * a a T 4 L flfi.). SOC «C« «Oa* IMS 
MFOftTte BH TME STU&-I OF 71044110ft 4«D ITS CFFEC'S [ « M S « 
W & t U F i A W S . SU iCnrS C * F » J OF F4aTiC«.4* SWITT 
si««tFic4ace 4*f n » t i » * B . 

U - i - * - I T i i t k « t 4 t ST»uCTi**J- H S I O a C « i n * S 4 FOR F«« CuKTilWfci. I IDTE4I3C ITSiTZnjRfS 
s ; * « i i , ! . s. 

r«J C3«T4i«««T imULiGt- >T«UCT««f3. OF F « i i * U c O H4»t* 
aC4CT3(S «S»f K H M l U F f T T FWCTiOWi K» IW1CM T ( « I » 
ST»«:ru«4i. IWEHMITT is OF uraesT w»vMT4«ct. i r i--*nB(*6 
iU»S»T eu>J<« FU«F CFtMTlOl JMC FOSTiMJTEO FXTM«MlRES> TNCT 
HELF *«j'»««!T TKB oKuncaet OF « toss o» WK-awr »«ioi«»=. 
»u*T ! *an . . i * *» ACCIMMT e c u auim, ->«» «t i» M T I « T E ITS 
C3MiiO«HIKES tT FWltCTim T«« COWTl'.-̂ OHlT t U 41.1 TME FtOVIOES 
FaeiMECWS SJFCTT f«4Ty»Si FtSC ?-• FOMUS. «*l l>*l»i FtFiS. 
8tFF«f«TUl. FMSSWIS. MB a l J S I U i . T 4 K M U K 490 
coeon-iiiTT OF C W W I T ' M trsTSi aw S T M K T * 4 4 . «eo»uc<M«TS t« 
4*«HriW » ' i ^MSE«V*Tt«E 44* « T (COMMCAt. OESI0- « * • « * « 4 
c#«ssiA. 9IK3SU0H •» T»# w m u i»04 .«a **e OF n « sFtc iu 
» « o c sT*dcr«*i M u t t n s (»csij«iTstta. 

J , - 5 - 5 - J j i ' i TMOSIU* » 4*eiO£Cm.3W 4FFL(Ea TO T*« MSTKT1BBI OF «*M 4HO Ml!, E»«;a£W«JtT 
Sat fTS. i . i>. F. a . * « i l l ! « , 4 . • JW** IS, 4 . J . 

cs«»<ist9a * e t * 3 * i « caaatdiTiEs, ciinewjcfj. 
i n n jT»«ain«. j*e*»iti6 m TH« c»>w»ijii*< w rm imam* 
cansmmti. •*> stwrrrc TQ t*« *sus>aciii s» ?"t tCKiivrtt^i 
OF 44e;««cu.a«Jt i» IH£ ^ M T E C T I O * OF 44a 4Wi«sr *4e ie«cr ;x 
»rn.nJ«!» <»t(4s iTi i i . ta a t e OF *ti«*e.Cfi kC«f o«f ia«0i tut 
15 '•« » l i H I M T » l OF T«f (XTtaT TO «<(CI< TnE JJWaUfM* 
UtKtO I * U0ilX£XObV C4M «f 4FF1.IE0 T3 THE FI«MT A&AIKST 
aOM<<C;0«Tlr( FO.l^TAWtS. 9M V M C0MU.USI0NS «4S TM4t TCi 
CCaCffT CF •MSiSSrt tLOfclUl » - J « K * S r i l * ' t>«b4.0 » t iKT«30ir. fC, 
4LL0UI*t: F0« LSat I( .ka FU«AD>C iff '<*. SETTiMV Of Of « « 
vuciitt !ksrMjL4Tia«s. I 4 X T OF ?wf cjac«PTt D?»ua»<c m 
• •StW.CV.06T FIHw TM<» F\4CE 1 * T«T F I«M7 4CUNS.T 
R } M 4 0 t O * £ r r * « XX(.t4T4ATS. TME MOT ttM Of ' ( * « « ( , ' CtAASe1 C4M 
»f J S « B » w •'«* a t « L O » » » i T OF » C J I T M ! 4 > *ac ' S ^ I O E • ,€« ; .£ * la 
T«*S t4T»»U$>**<«T OF PtSUL4?!0«T. 

GIF* 0«3, • . i . . i«.-
I I I «fS4**CFJ »t"K>S»x»«lC T ^ l * i a . l » « 4H0 i lFFir t iOt l l . *»W4TJFt , 04S 
l lC t .? . T D 0 . t i i < t 

I « C l t l f i . l t^>4»>i t« t t i J i l F t l i l ' * l « e H « * > * 5 « T OF »0HuT»«TS 
* * t 4*?«-f.rj0 *T i"«B>M. ftCTOFS TKAT »«t HOT » « ; ; « I < T*t 
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•SMMA* £«W>*W«lf, FftlMCIFAALY T-* (fcKAJK EC S<«fAO 
•feSMtiSS MB MFAT U N C m . T*€ £?»«?«. 0? T X i i * • « 
n c t » e « K t « a . o e r * n c K M » T » C S ? « « I C sa«M6*«? c * u t * « 
WISH.? StfMaftHU. «M O i l f o t i a MOetit FOR M M SCWtJi ME 
tSVifitfaw f * MUMMJN LAYE* 0**1 * CiTY IS <Si*U.Y Ki lLT 
i * i i e * T i c . 9 i W t * U v * : s 'wAar.es »Y : x >'«£*EASFS M M 
a e a i c w s s . M.TMMtat nuniMST at THE m m «ixc i s SU4»TI .Y 
atC*CASE9 cr rat tffioorM«K C S J C swea tewovii. n c M j « s »s 
FIU.0UT AM MUtitliKTiOII SCAV&MSlM&t AS aELL A* CMEMICA*. 
•SKTIOHS. AM M l t f t t DISCUSSES* 

l * - * - l - * n . s r « i s COMTKUUTTOH TO MAC ran SA-EYT 

M 3 « T CEKYU MS* MUCUA* < * » * * « * . UFA A tVACKEi? ITALY 
S M A R M S j e m r t e u i c i i W H M AT I V * « « H S D U F U stfftAL 
IfJM AW iXTtmin HKXAAM IB AEACTO* SAFETY l E i U K H AMP 
o c m a * « e i T . IK nm FAST uACTot u r m f i f4 .0 . IT IMCLUOED »CA» 
ca T9« i*nuCT!Q* A e t a t a « t « M i OIOKME Ave s o o n * two on 
n c O V M M C i a w i a e » u o w i a KCTU. cootn> FAST M E H C * • « £ ? , » 
C O M A I S C * * . USEACCA* IB W * M M T * MATF* MACTOA SAFETY COV~*S 
K n a s s i w U A T i a i AW H H U K T z&t U K U M SYSTEM STUOJES. 1 
a s s t 9&m*x.iiMa tfsuack < n w ) i s o o e * MAT IM THE u t t : or 
KACTOA T I W I U . AELIAAUITY TMEWY. EMC* FAUtAtE DETECT ISM. 
AMS FKACTME MCCMWICS A W » i « * « r n * § . 

1 3 - * - J - « » lAdlCLTTiC W ! » ( « « <X«HUTICM AFtCC LOU * COOLANT ACCIDENTS U .ATM COOLE& » 3 * « MAiTCRS 
i r r r e - t M. t . 

3A* t I K E NATIONAL LAAOJUTOtT. OU tUCC. TEW. 
TME «*aHH.nic wxMATioa or H Y O M « » * M A I « t+mzzi 
s w a w t s s i e * cnauaf n « w »0L^a(iab . . e ss or UXKAKT ACCIOEMT 
IS LICNT MATE* COBLE* F«NIft MACT0LS IS At iBFWTANT 
c s a s n c M T U N s i i c t IT couto CAFCEIYAALY »ES;AT t« A NAIAASOUS 
CaMMtMM. STUMES CAtMUW OUT H T*i* LAMftATSaiY Sk T « 
M O M M KFAICi'TIC WYSAOCM MMttTtC* III MTN 1 « H i W W 
ACCfaear u « ; HA«€ acta I«STRIMH*TAI » I S T A I L I S M I M - JASK 
N O l inSCj* TC COMStOCft THIS MINT. A XEYIS* OF TME EXFUUMEnTAl. 
•OMt AW TK» COMlUSttMS AAISIHC «W* mE HOU t U tlYflu 

l* -* - I -»*> USC m U W U t t COHStaOATtOBS (HJITIMC TO AM E«lAT;0b Of STAT( KM W«lOUT{0 «Jt l6i» f ^L 
UalTEO MkCHM ATCMIC E»C*6« AUTMOJTV. * I K E V 3 «**A!S«TCII. UAACS 

T M CU.C4A.ATI0* OF ENCfltY M U * 9 « V J L t l » « K M SEVCAE 
ttCi*$lOm IH .'AST *fACTC«S OfEUHeS A U O V l g M E OF T « EOUATI0* 
OF STATE t» KEACT0* FUE1. THIS ARTICLE AISCUSSES THE W B I F T I M ; 
CFFECTS THAT FISS10M FWOUCIS MY FVODUCE QK • M S S W i i 
TE«»CT*TU*f AECAflQulJ A«S 0UTLI«(S SOW 9 I « <«UQ* 
IMCEITUMT1ES IN TKE PKYSICU. .tMO CMQilCAi. SEHAY I0« OF THE 
FlSSt&a MWOUCTS. ATTEilTIOM IS OtAXK TO THE IWORTAHCf OF 
(EACToa coaoiTicns AT TME INITIATION at THE s<*€Sf»owT 
EICUnSIOH. AM AM IHOICATIOX l £ t l « » Of TrtE tffi-'i Of îSSIOM 
maoacj misjuis ON HVCLCM EXCL«SIO* YJEL&S mo cxmitittm 
WQMIkEMKTS. 

H»-*-*- • /* EFFECT GF AUTTvttUE <N A FDESSUIilEB *OK.E US AOSOAFTiCM M5 
UMM«MtL(.i 0, X-

nAfiVAU SCMOOt. 9F fUW.iC hCAiTh, tCSTW. MASS. 
TMCOMTICM. A*0 EAFcKINFATAl STUDIES SiCU THAT, l» TME EYEKT OF 
AM ACCIDEHTAi. ttUFTUMt l)f A MESSUAit£3 *C*L£ (AS AOSOAFTlaM 
t t e . <J ) THE FRA&nomAi AEM.EASE 0F AOS0BSE0 H U i O X CASES CAM 
M SHAL1.E* T » K THE AATIO OF TKE I«*T = AL-TO-FlMAt. K 0 
FH£SSUIUS. 121 ~0» A 6IYEH SET OF UUMMilTnS, iHfe K U C " 0 » OF 
UVFTOH RELEASES « U L IE 6ACATEA THM THAT Of i f KG*, AMC t i l 
MHC*( TMS • . « / * IS kELATIYELY U.QK AMO THE CAUIEA SAS iS AAwOl. 
AS IM TMC -30MKSS FAST K U « TEST FACRHT OESiUIr TME FAACTIOM 
OF f I J S t a > ,iSti EtCAFIHt CA.0 «E 5it*«I«!CAMTiT SMAt.t.E« fni .1 
TMAT OF T- : CAAHlES M S . 

1 3 - e - 5 - 4 « J TfcJ i . - f W I V . »S4.S 3 f TUB CA»U>S SAO!J'1 Of] 1AFSTY &?ICi* 
HEME-, ^ . L» 

FUAOUE ( M I V E t S i n , UFAYETTF. 1MS1AMA 
UttlYEASITV AAOUTUKt SAFETY » ' IC««i (ASOSI fftd* TKAOM^OllT THE 
UHITEO STATES AMC CAMCA MET AT FUC0«S 'JMIVfKSlTY » iEJTS«B£') 
« n TO SXAMftE ! l » l » T.OLl 0M Tl« CAW!~4S A«B HOM THIS *QC* IS 
CKAfcilMi. THE CO)*t*E«C£ fOCylSC Ft lnMILY 3 * AONIMIS79AT (YT 
AJ»£CTS OF CA3PUS AADIAIirjAt SAJSTY WW6**«i »UT ALSO "<1.JOE0 
OiSCUSVIOMS OF FAACTICAL WEAlT k FKYSICS Ftt-JAUSi COFH&H TO TH* 
CACTUSES. • MTOC i ' Y c k i i f Y AAS SEEN W VHE OA&AMUAT iOKAJ. 
STUlCTjSfS AW « E S » 0 « l « a i T I I i OF T « M * Y <AfIVE*S]riES 
»e»«» i«MT£0 . TME CAUFStt A M FASTlCIFATti IM WALTM SW51CS 
AOFitBISrKa^iru). TTACKIHS, ANC *KlfA*CM. f'HOIttG TME 1*Q»t* 
AAJ.AMCE OF 7HCSS FUMCTiOM [M M 0*S AHIJJ.T I ORALLY SOCHO 
FtAFtEMOM UILL #E«MIT MIX TO FCU MIS «'X« IM WEE-IWl THE 
vAOMIMS HEALTH FKYKICS ItEEOS OF HiS CAAFUS 14 Txi KlTUStc. 

l A - l - l - 6 0 1 EAtTWHIMt «ESI*TAAtT OESIVt 3F EMmfrtJS !M5 iTAijCnjAES 
M I L . C. C. 

UM1YF>".ITY OF <0«TM Ct«OLIMA. CMAALOTTE, ItOATH C»AOLI«A 
* 2-WEEX - t t T I N S Oti EMT.>«OA(tE-«EJISTA>lT OeStfcM OF t F * I » 8 i « l Mi 
c,r«ucru>ES< HELO At xm i*ive««iTY af CAL£F3*>KA, «E«IEIE»-, 

IKCLVOE J*IiW.06V A*0 STAOKC-FCTIOM AtOiiOS. A-ISFOSS OF SOILS 
AMO &4*i. f ! 3 ! f c SLcMEMT »>/LiC*TI3»«i It ST*l(Ct.jaES 1>9 
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-C.AJCiTIv.x'i . A >i£» i . i- .„i S - *« f r * . A * i H.S.ISJ;.-STIC O t i t i s . 
w l » S I i t < » » l t i S a r j l i * «15 • * « £ i f » I f t T « " • !!.' * f l"S£*Jl. AS 
4ACli»0L.*C Ih S17'i«; 41,0 £A«Tx6j»*.S-«l'i^;^S--- caKSIueJUriCUlS F3« 
•"•JLvtA* SiA^TCi-j. 

l » - l - i - W » Ti-S ! £ , A l . ' i > f '•< €*•! ti3UI£*T At EfFSfTi J* *MC.fA» CO*** FLAftt* 

ecus, - ! , IOATS; C - ; S J » C ^ * > A » I . »?• T 5 » « . «. f„ 
* - IS -'5 * -£ FMSt CF A JEJitS Cf .«C « : i i . E S , A»C IT f S £ S i » r = 
A %J> lit Zf T->1 tE iwLiT ! "X * r«'.T.3!<*E!iT»4. MA'U-tEi » w U : U 
* C » i * ^vASTS. I f . G e i - f i M -sAJUiCW-M A:TEXT 12* :5 f s t 
, ; i ; S J ! c ; : » i f r > * A : ; « L " . ; « * 4 r "-.jini ss : -» .acen THE. A ? : * - - ; 
EHE5JT A". If H i * . A-* ITS lS~A*>!r->« J»0€* T * i ^ITtOHAl. 
5X»iiCH«4.MTA '3LIC7 ACT 3* 1 * * 4 . i t r t « i i . 5T.<«.f HSfUi. 
•CE4CIES, i - ;=*fc T-S FEvEtUU. »0»e* i O W t i i S t C * , ?»€ C W M .*# 
i>!- , :sf*«5. J T F « t»»UC»««*TAt HOTECTlJa l^ftCX , AiS2 »t»T 
:nPCArA«iT «.•-*.£ J !•• 7»iS * * £ ! . >» Aaj IT!3Ji , TuElf HA,€ ! ( ! « 
! !«nS£ST;V. »c;S«T JUILL**-*!' I * I 1 * STAfE X£iot*TG»f '.'CTviSE 
.ft f r * f i r i - i 3? PC*!:' PLAAT SI T i k i . 

i » - i - i - c i , p«a*Aai i . iTT A * A ; . » S : S A - > » I ' E C TC L!»«r • A T E * AEACTOSJ - iass OF c & a . i » ' AC 
Ll>!LiC«£«ii A - l » STDfSEl., M. 

TEC-t-KAl SuOv'EUlAUCi > U « U < I 1 ( > 1 . HH-SIXA. A* } , f fXWAi. *S»-JViC 
i f iElMAHT 

;>« ' « f r A i i , i r r*s am r«£ F S J C T I C E L* r>t »•£?«*». nifjmc 
Zf ««>!A.1t TC *AS£ SI 'S S i U C T I C t U i E W M O ^ il!-i.Hil*X 
f a V-lCi-cAA >̂ J»E« H.AA.TJ i n TKJ SC--Ail.ee- «AX1»J« CAECtJtE 
AtCUElT CG«iCE»T tSCA CChCEPTl. I I I HE SPIkiON OF T*E AoTtGIS; 
i? > K L »0« K XECESSAtT TO USE A • » « »<JA<|T ITATIVE A » « 5 A O . 
AS tEyEvOfeo sr THE O A I T E C Aia£sc« A ? » : C E H E M T A U 7 « * ; T » t 
3ECAJSE AnXUAA IK>41 PiAJlTS M3ST St iORiF^jCTEO I I I « 3 t i 
Ct* iSL» «*JLATED A9tAS. KITS JKPECT » ; L ! i«T »ATK tEACTSCS, 
LOSS 3f C3CCAOT ACCIOEIfTS COULC LEAS TQ A »EiAT;w»LT HI<W: 
• ELtASE if f i s s i o n raoobcrs. » • T « I S A U T K U THE ' t o u s n i n r 
AijALtSIi IS A M t i S a TO 1.CSS Of COCLAtT ACCIiEKTS ! » Tut WXLEAA 
OC.ti ftAftTS Of (M iASSfM Ca*K! »«0 S'JJ€ ( f > r f i , »fICM A»_£ • « • 
J»CS» CCirtTSuCTICit. r-* IWU'f l iCS Of J l C M ' t KTIES t"i TME « ! K 
flCTCSS Zf T ^ i l AJ4Ai.rSIS I E . 5 . , « 0 * A V , U T T CSr fAUJ»ES 1H 
s i f l l i i tai COTA IW!E»iT ! 15 C!< C^QSES. 

; < t - I - 3 - G i l *,j»>A» = S - ; W t > i l » i FACTG*S !«. ClKT»!l . « C » 3 OcSiiAi E0« *Xl .EAS POtfEK t-iAWT 
«iijOEN«US«. » . . 1 . 

4JI.F iEHE»«L ATOiC- I t ; , , J i l l 0 . ;40 . CAA.1 f-y->\ A 
C A T S j t SCA^C LAYOUT 0€S 14X T » t . ' S iX i » I klJCLEA* PiSSi 
ISLoSf«Y iAE EIAfllSEC AJ(C E»Al.UATEu F«»« * «U»A* f * i I X E £ « (J(6 
ASPECT £*TE>«S1»£ »;v:£o Of E X I S T ! * LITElATuKE A«0 ST.»y 3f 
"VESEJiT C»T»0(. 80A*C lAT»jT »»a.SSO»HY >jaSTAJ«T [ATE THE 
S^W,fST:c;!. r-Ar A i«EAT »fc./ f>.JST^ s i T M t l T«£ KXi-EAa rO»e*-
iP»CySr3y f ^ COfcTSC U A J I Q lAY'JiT STA»tD»»0i »ASiO OH f ( n « i _ 
-U»A^ - t a l H i £»:>.i STuCKS* KESKLTS 3f A 0€T* I I . (0 mfltA* 
i^GIlrf E l t t S EvinJAtiCft r.F i « I * UT J* i£ i? C0«T»Ol 80A»u A*£ 
**ll(\lrv r . Dc«OST«ATf eCTC TME t?¥»1TS5ES Artj C IS*0«*<i'-».ii J 
Gf i l Z c S£0u<fi ->i . r l t A L L ' ! A Sv3.-fCT:»f JiSCiJSSIlN Cf 
Cfc'ATCa-J^TOfi! ICa. I.sTEifACEi Su(^€5Ti ?.-« Oi»ECTIi« fjT^i 
C-JNTAOi »C»*0 JESIiS >0L*.0 TA*e T3 A5SJ«£ 3'TI* .?« 0*5Bi?J« 
ccsTAit A«O SAferv. 

..A-l-a-O.". ' i i f £ T » UritliiCi ,HHtn F»i> SA»Ka>'.£ OfE'iATIC* 
AIOO^JS. J . ». « c « A * r ; - , H^ • ? n : r . J . • 
iTACt-Jl* , S. i . 

ccn»issAi«IAT » L'£«tfjr,i£ » T j « ; « o e , SAmr » A J L , K I . f w x t » 
A7CBICS :sr£i»AT!0»<AL, r.iMGCA f > « , CALif. 

: n [ i i*T 1'l.r * i ' E f t . » OcSCSiSES A.-«D AHAlYlf-. t«REE 0?S»»T I J>I»L 
.'»Ci5«»iTl .If rut fa£NC« f>'EEr."£«7Ai. ' - i t «=ACT0» «A?iC0i£ . 
T f f l t t f f i T j S=i>TD »C i K I T I f f ;«*iO!JS -JESIO I"«AC-»<«jAC IES TO 
»• A<SiJ;S i * f il^i«£ ?Li>T , ; «»0 l^SO 0E«O>-<St*AT£0 1EY«»AL 

* ; s : T j wt iA.-sr? t ^ - c T ; * ins c f s i i - i . THE ;>iCiOE«Ts I>I*CILTEO 

p-.A AS A ? = v . i v- :>!A0v«ArE.sT *EAI ;TU< C-".<E»-«A4 a a j t E s s u i t , 
121 A f':;<.-<A>iX H 5 :MC I C.S >«T I>-.»T i i S A T t ; ifc 3£fC«XA'-;a», > 
.-.".•titisi. »e; r -»Ni ia i i-<c c c s «ss£»* i ic '> i ANO < i i a<E*f .2» of A 
F-i i^i-= "r.TAL S; Ai. IS A SXALl SuTATI1*:: :-Lj< i v f T-'i A 
" iE i i - i » i :AT I -> i A » r j i i t y , 7 ^ l I C U f . N t ' , : : n £ l l n . T IUVvX'Ea 
C' . ' l i^ATiO' i i -,f L t S i i S . 5wlii»»£S". P*CCc:-j6ii.. i» C C*«ATI JJU<. 
£•»»•:,*'>. 

l " - 2 - [ - C 7 » i i f S ' r A i i t i i f t v r ' H | l O > j t « > Cf T«€ f*j.T fLUA TIT.!" PACiLITY 

»AMf'.:»o c s^;- i5£i;s6 i f «£LQo>^'jr i .Aeo»irG»r, S I C ^ L A N ; , , «ASn. 
r « i i S E - ^ ^ T £.«?-.A:.-H; . t « i » f ; 7 Y »-Ai ?£fs -»?'-.A5ii£C' '-,>J>>,^J-,T 
T_ f f i i ; r ; , - i r.= ir ' i C U i n ( f f T ' l ? ^ : J 6 C T AS i." IOTE'VIAL » A » " 
L̂  I-'f T:;r» t >Jf-j:,-.T rffC«T f>H» '-': i><Cz'r:Zh Zf 0€ S11»1 
r-ter.A.r-o" ALL AifECT'. CF *t-E t >.(,Iif c« ls&, C0»)ST» jCT ( jn, 
T ? s T ; * i i . :Pfft ir;c»*, AVC *A i>»Tf KAAC^ - V T ^ > I A * I T , r>-is : v ^ i u 
ir.Nt';r-T ; v - H ' r V i S ; i>; Tf i im 5F ' - « E 5 L ? * = L 5 OF >Af?7», r-* 
f if.' \:.*''i i : : a t i i ' ; THE ? - ? V C S T I ; M zt A ; ; I ^ V " S T**nij** rn* 
iHTS.'iSi'. ' t J ' J ' f ' i .f Tr.£ i t S I O ;f T<F i".iMT >><0 ' - £ . J A L l i ' l . 
' " - i . * - j i : ' ' . r - >f * e : i. : f * , ; **••' f.TA^K ! T ' , A>JO FAii M f r ^EiT^c^', 

- : - i : ; / * . j S ' . > ? i "^ :*-;, >, . w n ^ A^O f i . i - - * ; . r^£ ',;'.-',**f. ^-y^i 

- > A ; - ; * ; : ^ ;n »-̂  * n % ' c? F A : . . - = S J.- - i M ' , ". c T>»i '.JNTS'^E. 
>f:-. .-.* < M ' - * ^ i . - i r "iCC^l IN I " F. I>̂  THf: *.A3F TA.<rM I v! IF.',!*.**, 
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C9MT?.UCT;?««, »<*0 OPERATIC* TO F*E»£Nr THEN, Tr-5 IhiRS LSlEL OF 
HFfTY SUfPLENtNTS THE FIRST TiC TrfSX'Jl rCAT;.«SS THAT 400 
W i J H II* Tf•« PLANT OESICN AS ACOIlieSAL SSSjRAftCE THAT 
PRCTECTiCJl JC THE PU8i :_ IS ?RCyIOFi EVEN IN THE EVENT Of TH« 
OCCURENCE Of E i ^ E S E i . * UNLUELT A NO uNFORSSEEN CIRCUITANC .5 
M.SC 1NCLUCE0 B» THE OiiCUSSITfi ARE THE. PRINCIPAL FFTF 3£ S i s 
PARAMETERS /NC THE REACTCR'S ihhCRENT SAFST- FEATURES, T-iE 
P«OiaA.MS 3F TSSTIrti ANB CEYELCfJSNT TO SUPPORT THE DESIGN, A NO 
THE CAPE -Ji£3 IN CONSTRUCTION AMI TEST?."--.. 

i N - l - l - S S l LOU*LEO NEUTSCNICS MTDftOCTMMIC? ^STHOOS 
T C * i M . A. 

OAR M K E NATIONAL LAiGRATQRT, 0A£ RIDGE, TEN*. 
TNE PRINCIPAL fEA'JRES OF CONFUTES COOES 412 NETHOOS FOR 
REACTOR BISASSCN8LY ANALYSIS A1E W.EFLY SURVEYED. FROM Y>* 
S.AS1CAA.LY MANS CALCULATES NETMCO Of 9ETKE *N0 TAIT, THESE 
•erHC'S HAVE PROGRESSED TO FAiSLY ELABORATE RROGAARS ;=S'GNEC 
TO EOTIMTt THE C»SE«U€ICES OF A HYPOTHETICAL. FAST REACTOR 
CO»e C l i t S i c K S L ' . SUCCESSIVE DEVELOPMENTS NAVE I.NCLUOEO SUC-
fEATUSIS AS OOPPLER FEED&ACR. PELAYED NEUTRONS, IMPROVED 
EQUATIONS Of STATE, AND MORE ELABORATE GEONETR 1ES. 

l * - J - 3 - 0 > » ! 39STACLES 5 0 COWLETE AUTGNATION OF REACTOR CONTROL 
EPLES, £« P . • OAXES, L. C , 

O S » I D « NATIONAL, LABORATORY. SA« RIOGE, TENK< 
AUCfcALOUS REACTIVITY CHANGES AESilLTI NC FRQN CGNCITtCfcS OTHER 
THAN ANTICIPATES CCNTSOL ROD MeTiON OCCURAEC IK EARLY 
EXPERIMENTAL REACTCR5 ANO i-E5 TO LOCAL KELHNG. DOU»T HAS SEES 
EXPRESSED, NGBEVER, THAT SUCH CHANGES C3UL0 OCCUR IM COMMERCIAL 
PO«M REACTORS. DEFENSES A6AINSf THE REACTIVITY ANOMALY HAVE 
SINCE SEEN DEVELOPS FQS TEST AMD PRODUCTION REACTOR5. HKliH 
raVC PERMITTEO AN INCREASES GfSKEi OF AUTOMATION TO BE SA-ELY 
A P f t i f S , T«r. f . IdClPLES SO OevEUi^ea, itHlCH SEtY Oh StGlTAi. 
KCHNISUES, « i EOC'AILY APPLICS5S.E TO POWER REACTORS. ACCEPTEO 
CAI7SSU FGS TrtE A^PIICATIOH Of 0I5ITAL TECHMIWES TO COHTRXH. 
AKC PHOTiCTIOH SYSTCKS rlAVE HOI YET SEEN DEVELOPED, H3*YER, iM 
EliTChSION Of EXISTING PRACTICES iKO FSECEOESITS SMOU.D 86 
AfifSUATE U « T : L SUCH C U T B U * ASE AVAILABLE. 

i » - i - J - » a r Ld* i.S»SL ENVUas^ESTi i « i » : T S « ! ^ 5 SY -i.'JCTijlT; 0(>S ANALYSIS 
T « U . J . A. 

CCRLSULTAMT, iARRIKSTON, ILL. 
A UfAKS (S 0CSCR1SE0 FOR S£P.A«TINS A fiEACTO* P U N T ' S VARIASLE 
•ACIATIOM FROM A LARGER AMD ALSC VARYiNG BACKGROUND J T I L U I N C 
THE OIFfiHISO CHARACTER Of FLUCTUATION P3ESEXT, IT IS SHOKf 
THAT tS ACCURACY OF Pu>S C* «IKUS 0 . 9 »» *Ei YEAR IN THE FE>»Cc 
L I « 00S£ RATE FROM A SOILIKC »ArE» RcACTOX i8*R) PLiiKE IS 
CiTAIIiARS.6 F::3H KAhOO« fLUCTUATIOS »MLYS!S ( IN KrtlCH THE 
STAHOARD M V : A T I 0 « 4 IS THE BASIC »«E»S:«E>1FNT TOCi- CT«R 
SPECIFIC APPLICATJOHS OF AUTOCGRAEl.ATIOX, C'.OSS CORRELATI.X, 
A«0 SPECTRAL ANALYSIS TO THE 6EWRAL PROBLEX OF SIGNAL 
EXTRACTION IN LCM LEVtL ENVIRONMENTAL <0!*[T3RIKC ARE 3ISCUSSE0, 

I W - - * - l l l fHf Ttf-LfTH A£C Al«-CLEANlNC CCNf ERE.NCE 
*Cll,Ltt. 0. « . » FIRST, » . a . 

f A » V A » SCMOOt Of PUdLIC MEALTM, BOSTiX, t A 5 S . 
THE TrftLfl";: AiC AIR-CLE4HINC Cf'EREHCE HAS M£LO AUGUST 2 S - J 1 , 
1»TJ , IN OAK RI06E, I E * * . RES' ATIOH TJTA'.EO A P>:CC«0 3»0 
P € » U , (»CLoDI*G PiRSONNEL « v » ?SSE>*TI»'L> UL FACETS Q £ 

ZT.11HIKEM , INDUSTRY, AND E0>K:AT10NAL £NST , TUT IONS. PLUS 
REPRESENTATIVES FRON SEVEN FOREIflfi C0UNTRI5S- NAJOR TOPICS «ERE 
a iME*T R£SfA*CH OK AIR AND SAS CLE«MI*S SYSTEMS OF INTCS5ST TC 
THE NUCLEAR CONNUMTY 4*0 HORE RECENT CONS I3ER*T IONS ;•,' TriE 
Dt J I O Of SrSTE»3 TO XESIST TuE EFf!lCT> 3F FSRE, EARTHQUAKES, 
Aei£ QTMES RJCHANICAL S T R U S t S . ALSO OiSCUSSeO a£RE AIR CLEANINu 
PROSLEKi ASSOCIATED WITH URAfilu* «IN!NS, I t i W TENPERATURE SAS 
COOLEC SEACT:.*5, ANO inEMICAL PROCESSING >L«MTS. CLEAR-C'JT 
»€HEF1T5 RESULTING FRO" THE COkFERENCE xERE BETTER DEFINiTION 
Of THE NlUOR PHOetEIS CONFPOWTIWi THE MOft SSI0<4 «ND 0ROV15SON 
OF AN OfP0RTO»liTY FOR MOllPS waRKI.NG n SiHILAd PS08LENS TO 
SHARE T.HEia N05T RECENT DATA, PROTEEOINGS Of THE CONFERENCE 
•ERE PUBLISfEG IN JANJARY 1 1 7 3 -

1 » - 1 - 1 - 1 4 * Thf REMLATI3N Of THE E H V I R £ N « E N T * L frF^'TS 3 C NUCLEAR P2tfER "-LANTS 
SAVJS. J . P. 

C.NSOtiOATEO EOiSON COXP*>.?, NE« YCRX, -i.1. 
PART OAt€ Of THIS T«C-PART ARYKLE (SEE NUCLEAR SAFETY FOR 
JANUARY-fEBROARY 1913) DfSCuSSSC y- S . NEE OS FOR ELECTRIC PO»ER 
ANO THE *0'-E OF NUCLEAR EHERGY IN HEETING THESE NEEDS. THE 
<NIJ0« PORTION Of THE ARTICLE AEvIEXSD THE * £ « " - " TORT PROCESS 
THAT !S r.i*RENTLY RESUIR'", FCR NUCLEAR PO»ER PLANTS. PAST r^o 
0;SCCSS€S ?»'i RA0KXD6ICAL AND NONRAOiOLOGICAL EFFECTS Of 
NUCLEAR J S « » SEHfRAfSON ON THE ENVIRONMENT ">M THE ^E«NS FOR 
THFIB RE6ULAH0M ALCNG «!TH SO«E »ELA _ E; ; i i E ; . A NO 
CjAlTa^VfRSIrS, PROPOSALS FOR IMPSUVSHENTS VMRC'JGH CHANGES In 
PROCEDURES AND NCn LEGISUTIOM ARE ALSO F.XA* IMtO. 

i*~i-X-l*l i C T i v I T i J S -JF THE GEP»»N STANOASOS CONKITTEE FOB NUCLEAR TECHNOLOGY 
NEiOt*, « - >. »» 

FtCE»AL INSTlTl/TE 0 ! MATERIALS TEST'Nr,, FLJE^AL *£"!»<. !C OF 
GERMANY 

Tt.c r«C«EASIW. OEMA*iC fOK NUCLEAR STANOARjS TO FACIEI TATE THE 

SBas^jJB*-^^^" ; 
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s i n * ; , o t ; : ; s , ANC L I C E N S I N G c? MUCLSA« POME* » I . »NTS is 
EWSJNT IN 4E.NA.f>r AS IX K)ST OTHW COUNTAIES HITH A Y ! » » U 
•hjiLEia CAfAS.UTT. «S « (ESULT, THE tfWUK ST»«>»«)S 
i*5TITuTE'S I j C L c i i fECHASJLUS* CO**J TTEt HAS * £ £ E M T L T 
INTENSIFIED ITS EFFCHT. IN JOOITION, S&vftAL Gc'XAN U C l « I U l . 
SOCi=Ttc; » S E INVOLVES IN THE STANCAWIIATIGN SFFC*l , ANO 
w.=NANV CGC.-5**reS IN ! h [ INTERNATIONAL S'AXOAAOS ORGANIZATION 
ACTIVITIES. 

. — 3 - 2 - 1 5 / , * 0 6 A S I U T Y OF DAHAGE TC NUCLiA* CW?OR6llTS OHE TO T U M I W F I U ' J K 
8 c i « , S. H. 

u.S. ATGHIC C K E « 5 ) CCHNIiSIC*, HASHINSTO*, O.C. 
T>« «H*C6AF'LiTr OF SIGNIFICANT CAMS* TO CKITICAl CgNMM£*TS 
OF » SWCLEAA *EACTGi i *STtX BUS TO TISSUE F ) ! U * i ,aS StEN 
ASSESSES of OETEANININS THE CCWiSfO « 0 1 j S i i i T I tS OF Ti j£»iW 
FAILURE J.10 EJECTION Of AN cN£*3TLC SISSI IE I f l l , CM TK£ M S I i 
OF 70,000 TIW3INF TEARS OF Of RATIOS. A HISSU.E F*a* frfc 
T^at :se S T A S S ' N ; A C M T I C A I . c5»«we*T < P i u t » s i t m r i C A K i 
OANAGE auCjMlaC TO THE COIVllllEHr «VJ1. THE OVCkM.L M O M a i l l T Y 
l ? * i IS A* INDICATION OF HOll M f i ' Tw£ W i ! t f 1 A X T KS'SME* 
« € £ « TC 4E CONCERNED alTH f t * TO<l»lHe HISSILE WWaLBU TUUINE 
M U J I E S HERE ' H I E . C C TC ESTAfeLISH 1 £ L ; ? A M C E K I T * H M I TS 
CU«*fNT PRACTICE IK K S I f i h . FAMI >.TI3M, A » 9*E>ATI<M OF 
MJClS** SY5A* TURAIfceS. i f Ft IS 19«-+ l f«« ? £ « , P I Is 1 M - 3 J 
FC< ; ' I H £ A i u s e jauARE FT, A*S«, fc» »» o ^ W i K N E S »r THEM 
P» IS A/nt£jlRA?Ei.T 1 0 ! - ? ) iF M IWCtfASCS. EMltAtf lgM Of M 
*EC3*£S KECFS1A1T. 

i * - ; - 2 - i O i FActoai L I N I T I W ; P « O « * I ~ C » : T - « I I K U M U K I * I U L A A > « T B > F * S T tCACTom causs 
TEA4u£, H. J . • MATHER, D. J . 

JNITEC tllHOOt tTOMIC : * £ * « » « T « B [ 1 ' , ClALClCTH. S * . N*MSMST£S. 
LANCS 

KRELINIhAR* CALttALATlORiS ARE MtOBTtO M U N IlLuSTRATf MM 
F*rss=<u; F « S B » ) « : c * H o a u t T S m J 3 » A C I * T £ B « * F . . «osaj> 
5»-«inCAL.r » ' 3 U « TlC ! « t . O S I W ( W « 6 f RIL1AS-E IH A FAST 
ejE«crt<« SOSJCCTCO i c • -te.i « * c r i * t r f « * • < . t w n o K 
(MFHAJ.IS i l >"T » Tie *EbUC1IC« 9* a » « 4 l « 6 (t»FfcCTS SUI T« 
Jt»;& C f • * * * ! ! » OF i S C I l * »A^«a FOB 7«BIS X£ASSttS - -Mft F iCl 
f f t»ESA>'j i€ » AT UXil OlSASSC«fti.T. i J i i : ; a . t H 1 I M 8 W I . 
C ' iA ' .SFdKI FtOCESiES. A»* «A^ » » « ? T 1 « s y « . j » l »»«n£! .£S. 

l * - J - 3 - J J 4 STAIrfXf C^HttCr reafh STiTE»S I . T * EA«ir iKAJtfS 
i « E « . c . a . 

o x » i c i t » r;oHAt k A»a* . i : »»T , u i» a i e c e , rew>. 
K A I U I I L I T T 3f a n t A c i t s t i v e r o* « « £ « « « : » race* W S T E K HAS 
A4.UAVS nfft i A » ! « C » S 1CCKATIOH IN STATIM OKilUl, A t i l W t m t 
j I T - THE EAALT K l£LEM AfANCTOS « a f i * * L M T S . TMC &OC««WTE0 
C^€«*? /H*. MPM:£MCES * £ • « «€vIS.EC F3« THE STATICS* OFF-SjrE 
A.'<C C W - i i n STAMCS;, E M * w E « y A-C *Gtrt> S«/*CES, Am) THE 
*ATTE*? STSTWS. FAST J. SISCUSUS TXSS« iJSTlnS F0« Tf* 
,',t>*HATiW aJACTCiS LCJ«Ii5ICHfO A33UT 1 * M - 1 * * 7 . T*« A * H I T T 
0* T X i f STSYSHS TQ FtAFtTiJ SAT ISFAi TCU1U T «i4S nt f^EP HAS S « M 
* t * T 6<S3D Fs* TKJ FA«J.V ls.AS(TS. fcjT Tf< A«ILITT •£> PttfttM 
SATISFAf. T-^iC AT ANT J I « « T int MAS S'<ETMI»; r-SSS. MC*£*£*, 
» I - ^ TME lOVANClttfhT OF «&f l .AT3tT 3i>i.-S .uSOES A MS mDUSTttT 
STiSOAtDSs Tut s t L I » « U i T » IS EX»EC*t£5 TQ CJ«T I « ; J TO tf « » 0 
A*C THE A » i I U e : i . I T r TO BE IHFHOVEO. IN Tr«€ '.ATt* CLAKTS, TO it 
0ISC4SS 0 in »U»T 2 , v;TH STAJltAd^wEb AHO lAOOUi.** J / fo X ; i U i , 
ThFSE :.«F3«TS AMO EFFECTS y l t i . 5 / . ' , ; ^ AW»»tNT THMhJhM » t T T M 
USE ••' iHKC, ANO ExKUffEkTATICm. 

U - J - 5 - 3 2 0 S « A D WO^CAi. ilA0IA7;0N £<POSi«£ a" -rCOSDtS F0« « *OL« : i i » «S»£«S 
EASON, c . F . • aaooKi, a . a. 

U.S. ATOMIC EHEOOY C4IMKSSSICN, «»SHIWiTOH, O.C. 
IT HAS AttS SIITEO THAT TH£ JVE'ASE TEASL V OCCU^ATIQMI. 
9ACIATI0N Exf'JSuCf OF t RADUTIC8 aO«<,£« IS COKFUAIIU TO THAT 
OF NATJRA1 3*CHG*00».2 (THAT I S , 120 TO 133 N8EMI , TMKS T*SLt 
15 >Q »«EtB ' C ASSSSi frt£ srfgtKS'S UtOlCAJ. KADiATtSi) B> SSUM TO 
E-'.'/RE M!S UN T-r JOS HEAj.Tf< ihC S»f5.'T. 3N THE OTHIK MZM>, 
THESE ARE itOSfc M<0 K ' . l c « T^AT, IF A H0*n£» M*S 'a«0eM©tf A 
LAP&J T H S A ^ O C J T I C f lPOSMM. IT «»T 3 t aESUA»(.€ TO HfSTlICT 
FUTiPE CSCC^PAIlCMAi. EUFCSiiat »»€«* T«* « I S t OF A t.iB<X 
ACCIOfNTAt F.-WilUS' M r BE UHUSUAlLr M j iH . IT »1S M.SO » € f " 
STATES THAT, . i . T l * X j i * T«f AAOUTION OOSt «ES(* .U»5 « i M H C i l C l i 
F«fOV>'«f. SHOUL2 NOT, IN M W J l , i t i<CI.U>>{Q IS OOSf 
LJtt iTiTIJNS, !T KOUIO » i€0 10 »E TACEN INTO ACCOAMT U « T 
U S f S S i S X 3f THE 70VAL «I $» TC T*£ I IOIVTMAi . W W AiOIAT!0» 
EIJKSutf . IS i ' t * OF T)4 ) « S U ( M 9f<F£*E«CSS 0» 0*INI,KB OK T1« 
V I U I F OF v - n w i n t o i C M HAOIATSOM ctrosuftES, u Tncw A N « O 
fQi A »£CD* M K ' U b SYSTEM THAT a l u » 0 < I 3 ( M M t f l l l l l , 
IASCS, AND It* MtDlCAl FWi*£SSION #ITH T«£ lNFOKtUT iOH 
«CES' .»»* !0 » « I t « T>« TCTai. » l t » OF A < * t £ a tAPJ'^O TO « 
STIUACE J* i3MUi»i? » O M I i O « . T c t i AHTIO.E > E t l t k i V1*10VS 
A i» t> : i i aE; *T INt TO Tfl S UtHESriO*. 

H - t - i - j , ? »08l. I C HEAiTH SiS«S OF I H I I W I FO«£» F1.ANTS 
5T»i>«. C . • Ukf.t*HiL!}t *' A . 

J H K » S j ! r > --' C l l ! F C * k l A AT LO> JN'jEiES, k..ji AN6FUS, C « t I F . 
T i t HSiATS ty * STKrv r.CN»*Si«i -«XAF»« ? * . t » >L*«TS NITn OIL 
?:»»-.»> > t w n *» ( *SYifc»t£i ANO A i ieS i t r , I N TFANS O» n » i i c 
*.£AiT^ »1S«S. THE STIJOV NA<. «*.cr--«TAKtn AS A BASIC CON« I t l . T i M 
TO THE iTATE V CAtlFOSfclA'S I.C^ .̂ »A«C« »l«NN!Wi 0»! HOW »?5T TO 
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icrr m pg*<a N£E«s or ITS BNOBINC P3PU*.AT;OH. MSEC on AM 
A-tBWTK SOLVATION Of O i l . f l W C A M W O . E U PLANTS U i M S M 
S f T T I M S , THE AUTMOKS U M U U M fnAT THE PJSUC HgAlTK I l l i «»3M 
E D M R nrpc o* *L4NT is NDUGHLY COMPARABLE TC THE NUAACS TS 
—•CM T « N«i.u is tx»osto «? IS«O*T*JLLA»LE NATURAL EVENTS -
LICM-MINt, INSECT 0 * SMAXf BITES, ETC. SUCH DEATHS 0 t C \ « AT Aft 
ANNUA. SUTt OF APPROXIMATELY CMC PER MILLION Of FOPXA.ATIQM. A 
CtMPiilSOM OF T»* S I M FACTORS B» ROUTINE OPERAT ISM Of 
o i f ^ a w TYPES OF m i PLANTS SHOWED THAT ^ M . U HEALTH *ISRS 
FROM NUO.EAA PCAMTS AVMA6EO LESS THAN ONS-TIHTM Of THE RISKS 
f»OM an f lus PLANTS. 

1 V - 4 - S - J T * THIRD IftTEAMTIOMAL SYMPOSIUM ON FACF-A«tN« MM TAAkSPORTAf I0M OF UCIGACTiVt MATERIALS 
P * W , * . c 

us«ec OAK (toe* OPERATIONS, OAK matt, mm. 
nc TKite INTERNATIONAL SYMPOSIA* as PACCASINS ANO 
TRAMSPGRTATlON Of RADIOACTIVE MATERIALS M S W I A IM U C W . U C 
MASH., AUC U - J O , i ? ? l . ALL PHASES Of TRANSPORTATION «**£ 
COMBED I I I THE «S PAPERS PRESENTED, A M THERE MERE OVER *S« 
•XCMTRAnTS REPRESENT 1*6 IT NATIONS. HISHL.I6KTS Of THE MANY 
TOPICS DISCUSSES I N BOTH TME FORMAL AW IMFOPJUL SESSIONS M l 
REVIEMW IN THIS ARTICLE. 

l V - t - i - W l PefSSUAUEO MATER REACTOR LOSS Of COOLANT ACCIOENTS BY WTPOTMTICAL VfSSEL AU»T;*£ 
OOAM, P. L . * LANNIHS, 0 . 0 . • RASMUSSEN, M. C. 

WUTE0 ENCIMERS AMD CONSTRUCTORS, PHILADELPHIA, FA. • 
MASSACHUSETTS INSTITUTE 0> Wt .X*H.0 tV . CAMBRIDGE, MASS. 

THE UNLIKELY LOSS OF COOLANT AT SOW TYPES Of POSTULATED 
PRESUME VESSEL RUPTURES IN A LARCt, FOUR-LW 2T3»-iW<T> 
PRfSSURlUD MATE* REACTOR MAS MEN STUDIED . 0 ASSESS THE 
acunie IMPORTANCE AND CDNSEOUEMCES OF '«INCIPAL BLOVOOUN 
PROCESSES. TME COMPUTE* COOES MMBH AW AELAP3 HAVE BEEN 
EMFV0T5O AS THE PRI l&tPAl TQOk.1 OF ATjLYSIS. A LARSE HUME* OF 
CONFUTE* RIMS MA*£ SHU NAM M W V/AVINS P A R A * ! ? * * SUCH iS 
BKCAC TtNC. BREAK LOCATION, BRUK S . i t , FUEL CLAODDKj CAP 
CQMOUtTAJICX* EM««CNCT « » E COOLiJfc (ftjSCUOtt MOOES, VOIO 
COFCflCiSWTS, ANO P*4SC SFAAA7I0M mOELS. CtEAA FATTENNS M E 
C M £ t « r < ON IHC ASYNFTOTIC KMAVtON OF NAMV BLOMOOMi 

l « . * - ? - « » « . « M 5 » « * l « U 0 6 U A I . USCACCM I N I M F M ACCIOfMT ANALYSIS 
« R J M , U N . 

ASeSMC NATIONAL LAWIUTOAY, ANCOMC, I L L . 
CUnCNT N€(0S FOR, ANB FNOCAANS OF, FHEHOMtNOLKICAL RtSEAaCH 
AFFIXED TO PWNLEMS IN ACCIOCMT ANALYSIS OF LIQUID NETAL CuOLEO 
FAST MEJEOCF. ACACTSNS A « i H F O t T W . M I S SURVEY IS USTSICTCO 
TO FMENOIVM IK-OLVtO I N ANALYSIS V ^TFOTrtiTICAL ACCIOENTS -
SODiiM YOI9IAS - CfiCLANT DYNAMICS, FUEL 0YR'«ICS. FUS. FAILUM 
FK0FA6ATI0N, FUEL COOLAMT WTHACTtON, FOST«UtO<N.T HEAT 
MNOVAL, VESSEL ANB FUK MSFOftSS, SfiOIUN FUES ANO AENOSOLS, 
AMi F ISSMN FAOOUCT TUMSFfl lT. NEFORTEO FSt EACH CASE AAE THE 
CVMtfNT NCEC, THE STATUS, THC CUMENT PAOCAAN-, * * 0 TMC ULTIMATE 
OBJCCTIVE Of TME •FFLtCA.BLf MStAACH. THE SUAVEV INDICATES THAT 
I N T X NELATIVELY M A * TCM AN 9 t P * 9 V » BASIS FOB 0ESCRI81NS 
AW FAEOICT1NB THE COUISt OF AN ACCIDENT «!LL FtUWABLY BE 
KVELOFCO. IT IS mtiM LESS CfSTAlN TO MMT EXTENT IT MILL BE 
POSSIBLE TO FACTO* TMtS INMfcSTANQINC INTO PLANT OESICN IN ! liCH 
A MAT AS TO 9CCAE4SE TkiC Nf fO FO* STUM6 CONTAIWCMS. AK 
A0MMCEO TESTINS F*OC*M PC0KIBIN6 MUCM LM6EA SCALE T U T S HAY 
•E NEEOM. 

l * - * - J - S H Hi ANALYSIS OF CONTNOt t W S Y * f « NtLfUtCIIONS » MWCLEA* POME* AEACT01S 
OWU, N. N . • SA<?. A. F . 

NOFTH CAftOLIMA STATt UMVSKSItV. (ALf l&H. N . C 
CONTKH. *C0 $ W t ! H FtiLUNIS AND MALFUNCTIONS AN£ HEVtfMCO FOB 
ALL » TME NUU.EA* FONC* (CACTNM RUM INCEPTION TO CONMEACiM 
OP W A H OH TMMMliM W l . FL ILUM BATCS • * £ CALCULHEO *t& TYPES 
SF FAULTS AKALVISO » « COMWN CAVSES. SYSTEM PEftFOCrtANCES A*E 
COMFMfO FOB THE NdJOA VtMOCBS OF PAESSUBUfB AJ«t B 9 U . I W MATE* 
MMLTOBS AS MILL AS OTHEAS. KEMLTS tWICATE THAT CVE«ALL 
FAltOBE NATES FO* TME BEAtTOMS CONSIOEUO ABE NOT MIOgLY 
YAA1MT. 

i « > « . S ~ U S CONSEatfNCES OF AN ACCIDENTAL MLEASE OF «»1UH TO THE EW¥:«a*Mf.(fT Pttm AN I M F * * 
TAONOA, J. 

SOW>« NKLCA* ACSEANCH ONTNEt YAVNf. IJMEL 
A TMCQMTKAL EVALUATION MAS M M NACE OF THE CO«S«U«»f«S 07 
AN fNVMKJNLENTAL *SLSASI OF SOOIUN I N THE FOOM 0 * AN AIDBOMC 
O.6U0 W l l A T I N * FNON A SflBiL*N P « I N A LIOUIO METAL COOLED 
FAST BBEEOE* AEACTOA. T M EVALMATION TASCS INTO C6MSI0UATI0N 
fiMLV ?Mf i»U*Ot Of IMC AAOIOISOTOPtS OF THE SODIUM. PROBLEMS 
ASSOCItTW MSTH ACCOFF-ANVIM FISSION PHOOUCTt MC*t NOV 
INCUtf t t t . Cm IM »AitS OF CONSamt lVE ASSUNFTtoaS, THE OATA 
SHOW THAT T M MBit SI6MFICANT EXPOSUBF. MOULD M TO A C H I L O 
TMHOWSN I ' M FOBACC - CCM - NUB FOOD ii*Al>t PATHMAY. THE MOLE 
80DV X 5 M FOX AN INST ANY MEOUS OIBKT EMVIDOMHeoTAL AELEASc OF 
1 S OF SO0TUM ICONTAIWINC 9 t . * | CUBifS OF SOOIUH-Z* AMD t . B * 
l * « - * > CUPliS OF SODIWF-221 MOULD BE ABOUT 3 .2 BEM, THC 
COMUPONOIM ffOSf M S W T I W FMM A fcCLEASt Of IODOS OF SOOIUM 
V i l l i * T M tCACTO* CONSiWMNT VESSEL, FOLLOMfO BY A SUBUOUENT 
COWTAtNMNT VESSEL LEAMOt *AT I OF 4 . 1 FCBCENT P K OAF, VOUIS 
BE ABOUT %i BENS. BMTBICTMWS ON T M USE OF V . L * AND MILK 
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PRODUCTS «OULC C * S I « A A S L » « C U C : THESE VALUES. OI>*A PQSSIILE 
COUNTER*£ASUR£S THAT K I M « TAKEN TO COPE *ITH THE 
E:»VIRO*«SNlAL MiJJdOi AXE ALSC CISCJSSfcD. 

•J-s(J SYMPOSIUM OH WEALTH PHYSICS ill I H E HEALIN6 A«TS 
HAST, J . C, • POSTON, J . k. 

C«* RI04E HATICVAi. LACORATS*?, CAA RI3CE, TESH. 
THE SEVENTH MIDYEAR TOXICAL SYMPOSIUM Of TiC HEALTH PHYSICS 
SOCIETY. «ELC (N SAN M i l l , PUERTO A I M . 0ECEMSE3 i l - 1 * . 1»T£. 
SEALT *TTM HEALTH PHYS;.S IN THE HEALiWi IRTS. THE EVMPWSION. 
WHICH IMCL-JCE3 OVER I " . TECHNICAL PAPERS, HAS ORGANIZED INT3 
NINE SESSIONS UKCLU0IH4. I*C PANEL DISCUSSIONS), TOPICS 
INCLUDED - M l DO ME »NO. AMULET (RADIATIONI EFFECTS, RADUXIO* 
UPCSURES IN TtJ£ HEiUNS ARTS. OPERATIONAL HEALTH PHYSICS AMD 
QUALITY CCXTRSi, T H I N ! * * , THE STATL'S ASS FUTURE T H I M IV 
«4LTK PHTSICS TAAlNWe, TECMNOLOtiCAL ASPECTS, CEMERAA, 
EXPOSURE REDUCTION METHOGOLOCr, AS SOLA" ION If* STARUW10UATION, 
ANC S'vF. PASA. hKXLlSKTS OF THE TECHNICAL SESSIONS, INCLUdlNC 
REFRESHER COURSES AKC PANEL DISCUSSIONS, »»E REVLENEC. ANC THE 
COMPLETE $US>3$IJK AGENDA IS INCLUDED. 

-35% DENSIF ICATIGM Of REACTO* F J & < 
CUL8ERT, « . H. 

OAi RIDGE NATIONAL LAKHATOar. OAI A106E. TEN*. 
THE 1M3YSNEHT Of FUEL AS A CONSEfecNCE Of MNS i f 1CA-T;QM MAS 
DETERMINED TD fti THE CAUSE * C * COL LAPS* Of THE FuCL CLAO0IN6 IN 
A ISPNiEK Of MUSSJ-UED aATEA REACTORS. CLADOIMG COLLAPSE 
PRESENTEO AN UNEVALUATEC CONFIGURATION FOR HEAT REMOVAL IN MTH 
MAHAL ANB ACCIDEST SITUATIONS. ON NO*. 14. 1911, THE 
AESULATORV STAFF » M i W i . ATONIC E M M * COMMISSION ISSUES 
ITS TECHNICAL REPORT OH OENSIf IC*T:5*i OF LJiNT HATH REACTOR 
FUELS. THCN ON FEft. Zi i « T » . THE STAFF ISSUED THE SSPOR? 
ENTITLES ADDITIONAL TESTiNGK? I N POINT 1EACH 2 NUCLEAR PLANT In 
*£i&H£ TS F'JEL OEMS I M C AY ION ANC ITS EFFECTS. KCAiSC OF THE 
INTEREST I N THIS S'JAJECT, SUMMARIES OF tOTH OF T t * S * ttC 
REPORTS ARE PRESENTEO « R E , ALONC NlTH THE RmiOSRAPHY 
INCLUDED WITH THE MCYfHSE* 14 REPORT. 

-3»2 ACTIVITY CONFINEMENT AMD OECONT ANIMATION AFTER FA RUNE OF AN ANTINOMY - iEAVLLIUN SOURCE * 0 0 
JOSEPH, J . « . . M, » LITTLE. J . W., JR. 

E. I . SU FCNT ££ hENOUtU AJ<& COP>FA>fT, A1ACK, S. C. 
ANTINOMY |N Ah IMAOIATEO SOUACE SOD RELTED WrllLE THE AOO DAS 
SUSPENOfP IN » I « IN THE A KEACTO* NOON AT THE MVANMAM AIWfA 
FLAKT. THE FAILURE AElEASED ASOUT H, Hrt CUNtES & ACTIVITYt 
MHiCH CAS DISTRUUTEO I N THE AEACTOR A^~« ANO THE CUNFINENENT 
FILTERS IN THE YfSfTlLATlC! EAMAUST STSTtN. THE CONFINE HE NT 
FILTERS PREVENTED A sUHJFICANT ACTIVITY »UEASf , ONLY J 
NULICURIES ESCAFEO TO THE ENVIRONS, »N0 MO DECONTAMINATION KAS 
RE«ulREr> OUTSICE THE REACTOR 1UIL0IN6. BECONTANIMATION OF TNE 
REACTM »00» ANO kEPUCENENT OF THE CONTANINATEO FU.TER 
CONPADTNENT!, RE«UIKEI AKOUT 3 1/2 MONTHS BEFORE TME REACTOR HAS 
(ETuKNED TO NORNAL OPERATION. 

-409 ricALTx FFFECTS * ELECTRICITY HftlERATION FRO* COAL, O K , AH6 MRCLEAIl FUEL 
LAVE, L. » . • F*EE4U*«, L . C. 

CARNECIE-RELLON UNIVERSITY, P1TTSIUASM, PA. 
OCCUPATIONAL AND PU«LiL HEALTH EfFECTS OF iENERATINi 
KECTRICITT FROM COAL, URANIUM. ANO OIL ME COMPAAEO, KITH 
PARTICULAR ATTENTION GIVEN TO ACC!9£*T ANO CHACKIC-OISEASE 
RATES EM FUEL EXTRACTION ANC AIRMR.NE EMISSIONS FMOM POMER ANO 
REPROCESSING PLANTS. IT IS COMCLUOEO THAT URANIUM OFFERS LESS 
OF A HEALTH HA2AR0 AS A F'JE>. TMiM CCAl. THE AWLYSU IS SASEO 
ON CUAfEMT OPERATING PRACTICE, tOwEVER, tiVANCES I N TECHNOLO«V 
CAN dc EXPECTEQ TO AECUCE MTH THE OCCUPATIONAL ANO PUBLIC 
HEALTH RISKS FR3N THESE FUELS. 

-<ii I-«TE«NA1(CNAL VIEWS Ok M INCI 'LES ANO STANOASSS OF REACTOR SAFETY 
PALMER. *. F . 

• TOMiC f.Httdf •» C«NAOA LIMITED, CHALK RIVER, ONTARIO 
AN Hit STHf« l iJ» ON PRINCIPLES AMD STANDARDS OF REACTOR SAFETY 
•US HELD FES. S - « , i m - AT THE WXLEAR RESEARCH C R i r » . 
JULICH, FEOEDAL KcPUt. I^ OF 6ERNANY. THE 4EETIN6 IAAS i T T t < * 0 
11 IPPAGIIMArELY 2S0 !>A«TICIFA(.TS FP.OM JO COUNTRIES, ANO AO 
PtPERS MERE F1ESENTE0. r t PAPERS ARE REVIEWED *NO THE PANEL 
DISCUSSION IS SOHNARUEO TO «!VE SOME I N S I S T INTO 
INTERH<TI3«AL VI£MS ON THE PRGSICMS RELATEF TO REACTOR SAFETY. 

-<.->> INS HAiIONAL TOPICA MET INS ON HATER REACTOR SAFETY 
COTTRELL. « . ». 

SAX RIOGE MATIONAL LIS'JAaTORY, OAK R I04« , TEND. 
A ;S«IC«L mttmo ON *.»TS> REACTOR SAFETY SPOMSQREO CY THE 
AMERICAN NUCLEAR SOCIETT, THE ATOMIC IIUX'STIIAL FCRUN, THE OAK 
RI3CE NATIONAL LASCRATOF.Y, ANC TME UNIVcRSIIY OF UTAH MAS HELD 
AT S&LT LAKE CITY, MAR. 2* TO Zt, 1 9 7 ) . THE MCETIM« VAS 
ATTEHOtu »Y NONE THAN 1A0 TECHNICAL SPECIALISTS. MM3 HEARD A 
TOT»L OF • • PtPfRS IH IXt fOLLtHlNC TECHNICAL SESSIONS -
ACCIDENT ANALYSIS AMD PR0CAR1LITY, FLUIK FLOW OOAIHC LOCA, 
HECHANK.AL AEsvtVtOA Of MATERIALS, HEAT TEINSFER OUftlM> L O U . 
S'ANCARuS ANO SURVEILLANCE, COMPUTER COSES AMC APPLICATIONS. 
(Hiarsr.TiON F»CM «*TiJ»»l ANO M*«>-l"*OS PWENO«ENA, ANO COMPRRATIYE 
ANALYSES OF LSCA. OVER HAL« OF TMF PAPERS »M0 SESSiONS <?»« 
CCXERNEii «ITH THC- LOSS-CF-COCL NTT ACCtOfXT. A PANEL DISCUSSION 
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91, BSACTQ* SAFETY AESCANCK - MAT, NKT, <iOMt FNESENTCO A 
K B M H (V WENS ON THE SUBJECT. 

M - * - i - * * * atom w m m a a •» n c BAOIOLVSIS » LISUID « I T A O « » - CALCULATION A W HEASJCENEN? 
» * * 7 +, s«. « LSCAN. » , M. • sanet - . H. * . 

Fceeuu. UMFCISITY or SJN?A C A T M I M . FUMiAMPgiis. BBJUIL • 
u e r a c s m 6F ircssoufti, C O L U M U . » . 

« SINFU CXPSINCNFAL METHOD IS FXCSCNTEO NHICM ALUMS AN 
ESTIMATE OF TIC AMOUNT & C O M PNfSCNT M*N OXYSEN 
CSMJUUMTU LIftUlO BTTtaHA IS EXPOSE* TO A klSUliS* FIELD. 
ALSO, IF THE AAOIATION LXYH. ANB THE OXYSEN CGNKENTAAT i ON AfcE 
M M b r « AMOUNT v a m * f a m e s CAM BE CALCULATED. J « out 
CASE. TkZOC IS MOB AFMCMCIIT. ME ttttXTS INDICATE THAT TME 
CMCsmuTtsn or THE OXYOEN M P W I T Y I S MUCK LESS SIGNIFICANT 
TNAM PREVIOUSLY SUPPOSED* INSTEAD, IMC ANOUN? OF L I « I I O 
SITMKEM KERAla lM KME* THE UTOSTAT I S A E F I L L B IS THE PJUKAAT 
fACTOS IN OCTEAMUN6 TME MAXIM* AWWNT OF OZONE THAT MILL BE 
PUtENT AT ANT TIME. 

1 + - 9 - 2 - 4 S 2 U . S . STUDIES ON LAYER « * H RFHAVISS UNBC* ACCSCENT CMBITUMS 
OKKCftftAM, C . E . 

U K O M E NATIONAL LABOXATM7.- AKCOWK. ILL. 
THIS AATICLE FtESCNTS A miif IEY3SM OF Mt u . S . EFFGNT, 
BCTNCSt FALL 1 W AND SPAING 1 * 7 2 . AELAT1NC TO E«HbU&Ua» OF 
WE BEHAVIOR * THE FUEL AND COOLANT IN L10016 METAL COOLEC 
•AST DCtSSE* AEACTM& MttDE* ACCIDENT CONDITIONS. TH5 
CXPtftl MENTAL *B*F- IS GENTSMO L M 6 6 . Y ABOUND TME TMNXIEMT 
RZJCTOB TEST FACILITY. INVEST I CAT IONS OF SYEAOV-STATE PONC» 
OPERATION SUCSCST THAT SAFETY AND RELIABILITY CAN St ATTAINED 
EVEN FlTM PARTIAL BLOCXAOES 05 COOLANT FUN*. RCSU.IS OF 
TMNSIEWT TESTS ARE LESS SEVERE THAN PRIDICTHMS BASES 0 * 
PESSIMISTIC ASSUMPTIONS, AMI ABttlTMMAL EFFORT IS NEWMSB T9 
PERMIT ACCURATE MODEL IMC OF OCT A H ED BENS V I M . 

i«-s-*-«*i ssut-cntiaf MALTSIS 
RANKIN. 4 . F . 

TMC BCCINt COMPANY, HOUSTON, TEXAS 
•ECtMENS W LATE 1 H T . TME BOEIMS CCM»AH* IN HOUSTON. TEX,, 
OEWELSKD A COSMTEft AIPEO ELECTRICAL STSTCNS ANALYSIS 
TECHNIQUE fO HELP ASSURE TROU«L£F*£F OPERATION OF ANSA'S AMDIXO 
AM SXVLA* HAaONACE. THE TEON)SUE. CALLED SMCAC-CHCVIT 
ANALYSIS; I S BASED ON TMC DISCOVERT THAT THERE ARE TOPOLOGICAL 
CRITERIA THAT E4A0LE PRtMECMMlfMH OF A CPtCSlT TO EXHIBIT 
CftPLAMNEO MOOES OF OPERATION. TUT RESM.T* OF SNEAK-t VtCltl 
M A T S IS 0VE3 THE LAST f tCA«> K»W SMSW THAT IT IS NC v i - * « 
XCESSAN* TO ACCEFT TMC J U F F O S n i O l THAT A H » aFEAATIONAL 
s * y * i S £ S A « « w c v i T A N U I N CONFLEX E L e c m c A t . s m e w . 
EL.ECT8ICAL SYSTEMS CAB «E NAfiC FOOLFNgOF FUSH THf OFCBATtONAL 
F81NT «F f lZM, SFKIFICALLT, iNEAX-^lACWT ANALYSIS MlU. 
S i S C U S E ALL LATENT CiMREXT F A T H S . INAOWATW INHUITS ON 
ACTIVATiCMS. A t e t W S U S STSTEN INDICATIONS. AND N1SLEA0T>« 
CONSOLE LABELS. NELAT AACES. SNSAC OUHJNOS. MG »Cj£k StfFFVT 
CBOSSTIES AXE SNCUXWP. THIS AtTlCl , - ^tMHNTt AN OVEXVffN OF 
THESE FKOOLENS AMO OTiCS r t ^ » C T S OF THE ANALTSI* AS tOum IN 
ACNHFACE, C 0 N N E N C ' : L . * « 0 NUUCAB S T S T E N S . 

1 4 - 9 . B - A T 9 M S I W A N O t « * v > V ) a » QF ffTF C0NTA1NNENT 
SINF90N, 0« E» 

WeSTMSMOUSE HANFONO taNFAJtT, XICMLAND, MLSN. 
TMC FAST FLU TEST FACILITY HAS MEN THE SUBJECT OF AN 
EXfEMSIVC XEMLATOKT ACVIEH SI H U M TO THAI KM FOMM (UACTOO 
CONtTAUCTIOM FESNITS. THE « * 1 E H CX7CN0CB FtON S E F T s 9 C * 1<T« 
TO CAXLT l<>n, BUT I N T H W ACXE9ICNTS AU.0HCO CONSTBuTTION TO 
FNOCCEO WITHOUT OELAV. A MAJOF MAT OF THE WVICK MAS OTXCCTEO 
TO THE CONTAINMENT 0ESI6N AOB T^C DEFINITION OF AFMOFNIATE 
BASES FOR Z * A L U A T ; * 6 THE CONTAINHENT FOA TME LI4UI0 METAL 
COOLED FAST •MEEDEK AEACTON STSTEN. STUOIES OF HWOTHETiCAL 
ACCIDENTS UEKE CAAAIEC OUT FOX SVEftFQVC* AND LOSS V C00LIN6 
CIBCUNSTANCES. AABITXAAILT W6LKTJNS AEACTOk SCAAN. I N I T U L 
STUDIES INCICAIEO AS ACCIOCNT ENEA6T OF 1 5 0 HC-SEC OF 
TfeSMETIOLlV AVAILABLE NCAA TO BC AEASONABLV C 0 N S ( « « T I V 1 . 
MOKC KEtCNT STUOIES, INCCSFCAATB* FBELMIIIAAT AESULIS OF 
NESCAACM ANO 0C¥ELOFHEST BASED OH THE EAALIEI STUOIES, 
INDICATE TIUT A MUCH LOME*. ENEAS* IS WA= XEALISTIU ANALTSES 
5X0 SCALE W O t t TESTS SMM TXAT THE DESIM CAN CONTAIN S r * 
CNCNCT AT ISO IW-SEC ANC MAINTAIN MKHANKAL INTC6AITT, NOT 
ONLT Of TMC CONTAINMENT STNUCTWAC BUT ALSO OF TMC ACACTO* 
VCUCL ANO THE KEAT TKANSFOAT STSTCN. 

lA^S-S-AAI MANAftCNCaT OF AAOIOACUVE AQUEOUS ttASTES FtflH AEC FUEL UFUQCUSINC OFEBAriONS 

U . S. ATONIC CNCSS* CWIN1SSI0N, NASHIHCTON, 0 . C. 
SINCE ! * * » THE U. S. ATOWC CMEA6T CONNTSSIOM (AW ITS 
FXCOCCESSON, THf NANHATTJN OISTAICTl HAS UIH 0V£*SCC1N« TxE 
NANAdCHtN? OF XA010ACTIYE BASTES FKON P S FUEL XCFXOCCSSINS 
FLANFS NMICH AAf CONTAACTON OFEBATm. cXFEAIENCE O t S t N t ?*C 
If AFS MAS IMHCATCO TMAT • * * * « £ « * . ' OF THESE AAOUACTIVE 
HASTES AEIrUIACS UNFfIf»TP»; ithUUUfM AND AFFAAISAL ST H(6*«» 
NANNOENINT AND MAF^fNENT CFOUFS. aFESIENCE KITH cEAit IN« dASTE 
TANKS AT MANFONO. ZAVANNAM » U 1 « . ANO 1SC NATIONAL AEACTO* 
TESTINC STATION TO 1971 IS SUMNttl '.C<>. INFOATANT »ELATGO 
ACTIVITIES ARE FSAIOOIC AEVIENS, P EqUCNT ANALYSES, ANC 
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CONTINUOUS PlAAKlNfc, MICANCE IS MOVIMS FOR ttSICNCAS 0* FIAE4. 
AEP&OCESSINS »ASTE puL»»t««»T s n n a s l a c n a t a s SUCK FEATWES 
t s ACIB » » S I E STORAGE. oa>»u coK?AiA*arT. PROTECTION AGAMST 
a e i i i t i FORCES OF NATURE. f K i u t a i FOR (NPTYINS, U S T I 
STORAGE TANKS, SPACE A** t u a u s F W IHSPECTIC*. M c e w n 
AACIATSOM KXiiTMiU e f t t U l CtABSCTW TO * CENTRA!. RCCOBBM 
STtTi^-a, i U SESRSGATIOS I N DUCRStON CAPABILITY FfW 
oiKK*aito Efru>x*r AMECUS S»**AM4, 

l » -5 -* -M? AATERIALS PEAFO«*AMCE 2T NUO.EAA rati* FLINTS 
SCOTT, i . u t A 

3A* RIME W l l O l t l LAtQftAWY, CIS AIKC, TfMb 
U H T T RELATES OOCURRBK.CS - FAILURES, IMCISCMTS, ma 
DEFICIENCIES - REPORTED Mr LiSArt NAT BR REACTOR MUCLS** K X « 
PLANTS A*£ REVIENE* KM TH5 PERK» 1MT-1VT2. THE OCCURRENCES 
ARE LIMITED, HONEY* A r TD THOSE IB VMICK A MATERIAL FA2UA4E MAS 
SWFCLVEO, VAELES « i «MV» EOR EACH TEAR, INDICATING THf 
FACILITY AMO COMPONENTS U0OLVEC, THE CAUSE OF F A i u X t t , MO THE 
U E > i « tout*, rut DEFICIENCY OSICIBATES ( i . e . . MATFJUAL 
SELECTION, M S I G B , FABRICATION INSTALLATION, OPERATION, OK 
NAIHTENANCJS. EACH I9CIMBT IS DISCUSSED, AND M H i ! * mtlOt 
MATERIALS PERFORMANCE CAM M IMMMEO ARE INDICATED. 

l » - * - l - * H NUClEaft EMV^GENCY PLANNING M TOE STATE OP «EN JE2>ET 
AKATO, C . fr. 

STATE OF 5(4* JS&TfY C-€P»?MEfcT OF KHVlXOMt*.? AL P9STECTI0N, 
T«BIran, * . j . 

TO MEET THE NECESSITY FOR A PUMUC CHgRgMCT PLAN F0« LACS 
SCALE RAOUTISh INCIIXSTS, I * STATE GOVERNMENT OF «£» JERSEY 
HAS DEVELOPED PIPA6. PftSCECUtES FOB BRPUMMTING PRSTtCTIVC 
ACTION GUIDES. PIPA6 I S A CONTINGENCY H M AASEO OK 
COOPERATIVE,: PtifOENT PREPLANNING AIN€E> T M A U MNIMTAIKIIK 
PUtLIC CONFIDENCE AMD CONTROLLING DOSE AND MBE OS9ITNEBTS. 
THE PLAN IS IASEO Oil THE LA*. GEOGRAPHY, RESOURCES. AND 
POLICIES OF MEV JERSEY. IT • A H l K l t t S THE VIM 9P E 1 I M I * G 
RESOURCES AM) RELIES OK TH* CONCEPT OP CIVIL OtFtXSf 
ORGAJiUATIOMS l i LOCAL GOVERNMENTS i " AN EMERGENCY. *OTH TIC 
TECHHOLSSY ANO SOtI(X.OCT ASPECTS OF • REACTOR ACCIDENT ARE 
CONSIDERED SINCE PIPAt . IF EVEIt i*H.B*im». KU.L K * L »JT» 
COWWHITIES SF FEOTLfc. TIC SOCI«. CiWCEFTS 3F »{SAST«A AH* 
KEACTOa ACCICEKTS A*t mT*OOUCEC AMC TMi FACTORS AFMCTtBE 
OISASTSAS, AS «*LL AS MCTSCTtVE ACTIO* U V E U i hVf. 0 I K U S S C 3 . 

l » - i - l - 5 ' « STATE « S S « » 5 I » K i T I f S FOR WJCLEAR FVMfR - LAF» RCF4RT TO TiiC I L L ' W I S C O W g t l SflMIISSiMt 
^tj£LES> SAfETT EC(TS»<AL STiFF AT CMt R I S K HATICMAL LAfORATORT, 
OAK RUtCC. T M k . 

FOLLOW IH6 TMC IELATEC FvlRLIC AAtC STATE AWRIME1S OF TU0 
IMCIDEHTS THAT OCCURREO AT THE OXESOEM MUC4.EAR F«XER STATION ! » 
l « ? 3 AHC 1*T1, THE STATE Of U L B W I S UHOERTOOK A SOAXATI 
JKVESTIGAflOH TC * S S « C THAT THE FISLIC HEALTH AMS SAFETY OF 
TKE »SOTVt 3 f iLLIROIS ARE AOEftiATELT SAFECUAROGD. TMI S 
INVESTieATIOM »»S COHOMCTEO IN FART W 0<U «ALFW LAW. A 
F«I«ATE MiCLEA* CONSULTAMT. HIS REFORT, SUSHITTfO TO Tt* 
ILLINOIS CONMERCE CONMSSIS* C-t OU.. T, 1»TJ, EKANIMCS THE 
!NC!OE*ITS AND SURSEOUENT S E » l t . S IN OETtIL AMD HARES 

[ CONCLUSIONS A*0 UCOKNCKOATIONS k £ L ° * t m TO A STATES 
• RESROISiULITY TO ITS PUM.1C TO THE UTEKT THAT THIS 
' IHFORJUriON WOULD t' FERTINENT TD THL INTERACTUM IMICH NAV M 
[ EXFECTEO RETNCEN tAt UTIUTT ARC ITS STATE SOVERNMOrT, T»« 
! RELEVANT C9HCLUS;jMS At FRCXNTEO AS TAKEN FROM T * LA»F 

REPORT. 

' l * - * - l - 5 ? » S I T I M PRACTICE AW ITS RELATlW TO WIAATION 
[ RIPER, H. * . » HEOaUSORf, F . A. 
' FJKUECT <4AOAUKBS? CORFORATION, CHICAC-), t l ' . . M B OAR R<OCE 
! KATIONK LAMRATORT, CAR R I 0 6 4 , TEWA. 
I A STusr M S MASK TO 8ETERNINE TtC RI'LATION MTRCEN * - » « • 
1 i i » C ' a « SITES ANO i H t SUMOUNOiNK ROFUVATION IN Tn( tfMTEO 
f STATES AMD IN S3ME FOREIC* C0UATRIE5, 'ESULTS SMOH THAT THE 

'OVULATION VS. DISTANCE ENVELOPS REPRt "*TE9 »T A COME I NAT IOA 
[ OF THE IPOIAN «3!MT AND HON SITES MAS SHVEG AS IN J»PTX 
; KXAOART W OIAIWT SITING PRACTICE. IT IS ALU SMOM* THAT THf 

APPLICATION OF (NCINEERES SAFETY FEATURES HAS KRO NO 
I 0:SCE«KI«LE EFFECT ON THE SELECTION OF SITES. 
I 
i l A - t - 2 ' S t o > U ! I I PLANT SAFETY ANC SAATkfluARtS 
; S«ITM» c . » . 
f APPLIED NUCLEONICS C9MPAX. # LOS AMCLES^ CALIF. 
• THIS ARTICLE STVESSES THE INPOtTANCi OF CONSIOfRLNC SEISMIC 
' EFFECTS IN TMI DESIGN OP POHER PLANTS FOR SLECTRICITY 
, SENERATIOM, WITH EMPHASIS GH IWCllM POHtt PLANTS. THE 

POTENTIAL EFFECTS ON PLANT PERFORMANCE ME OESCRiMO. NET MOOS 
FOP SEIiKIC ANAL7Si< ARE •EylEWfO, AW) TNI M I D FOR SEISNIC 

; INSTRUMENTATION AAC TESTSNfc ARE 01SCUSSM. 

' ; 4 - 6 - 2 - S 9 T PRCRAStLiTY ANO C<]NSE«UENCE> OP TRANSPORT ATI M ACCIDENTS !«*OLVI»C »»OItMCTI« (UTSRtAL SHIPttEWTS IN THE 
[ N g a t A P FUE'. CYCLE 

SHARPEST, L. * . • (AORS7, « . A. « LAN6HAA1, J . H. 
SISLERi -I. A. 

OAK KID.* NATIONAL L W O R A T O A ? . OAK R I M E , MNN. • U. S. ATONIC 
6N<»r.y COH«;SS!T<, VASKINCT9I. f . C „ • E. I , S j PONT Ot NEMOURS 
<M0 CONPANY, 41LRIN6TCIN, OIL. • U. S . AfOKIC (NtR«Y COMMISSION, 

http://oocurrbk.cs
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HAJMiHCTQH* 0»C* 
F * v * « B * Mo^ecrfo Eifcm-CM. « H E « A T I » J CATACCT ; * 
•ecvfAJt Ksc* FLAKTS » urn mino STATES I S MOOT I N N H I O , 
? * « , IN TONO. KILL StNEWTE THOiSANM OF SHlFHeSFTS 9* 
AASIOACTJVE M e l i u s AJB«>AU.Y. THE n e t i a i u r r OF AC«! I««TS 
INWXV!M THESE S*I»NE*T* klTKlk THE M l ! C OMAJa MS i t CM 
ESTIMATED AMD l><M< BOM INTO » « < StVECZTT CArEMRIe*. IT J> 
ESTIMATES r=ai 1 * I « M T K SHIPMENTS coasiasaEo ateao at 
INWXVES in u s s <MA*I i « ACCIDENTS, U T or M I C M HOWLS AESULT 
I N oat* aooeuvre M * M E TO rtc SMiFpiac SYSTEM *as MC 
SISUFICANT NUUEA* NSLATE* i tUMtU . Ml tSUMTE MAS «AM Of 
THt EFFfCT Of AN EATWNSLV SEVENt AC£18ENT lAYQLYJlK IOSI OF 
ce«TMiii*TE« COOLANT F W N * SPSN? *»« . M » I « S &»«* ANO T * 
FOSSJOU t j * s s * £ Ta t a t r w i c < AS A M W T OF THE ESTIMATES, 
I V is CONUOOED THAT T * S L E U L U B O O OF tm s a m e *AOIOJ.O«KAL 
n j w y is a w r S M * U *as THE TSJOSFOATAIIO* * NUCIEAN 
MTtMAAS IM TMt FUEL CTO.C HAS A MlfiM KCNEf Of SAFETY. 

iv-A-3 i n COBMOATI*E A E L T M I I I T Y ANALYSES OF ACACTOI SAFETY SYSTEMS 
MOMCft. « . S. • SCHN.T2, H. A. 

FINHtYlYAJeU STATE Wlr fASl tT . IMUWKS1TY FANZ. FBNk 
n i l «CACfti« FCOTECTION SYSTEMS **n K « ANALYZED US INS A 
HONTC CAALO S iWLATl tM TECMUWC TO SOLVE F3A SYSTEM 
ftfUMUUT? AS A FUHCT1&* OF TEST ANO SEFAIA l « t » * * L . T * 
SYSTEMS «atc EVALUATES H* tort* SAFETY u a I A A I U T T AND 
MUTKTI3N AMIDST FALSE X M H S . TKE ANALYSIS I K M U M IS 
QESOtlatO IN OCT AIL, HIT* SWKASIS ON THE ASSUMPTIONS MOC AND 
THE. M U H T T OF THE SC$3LT9> A METHOD OF SCALIMS TME IMFST FOB 
TMC YM*{ ta*LQ FNOUUM t« VAATOK THE tEPAI* WTEKTAL > S 
BHELOfCO. THE SVST2M MM.TZC* SNCUHC "4UA COMMENT. IAL a£ACT0M 
FaarecTON SYSTEMS, EACH S C S U M S *» A DIFFEACBT MAMWKTHNE* . 
AM A MSFSSE9 SYSTEM, SVfrSESTtO AT FfNMSYLVtMIA STATE 
uirretsiTT. THE n a u t i t i r u s OF THE SYSTEMS tmt CONFAAEO or 
CCA«IMf« &VSTEM FAIUME FMMEN.ITIES. WH«0«A*L£ 
CIFFEAEMCES M FBFOftNAKS MECC FOUMTi IN THE 1iHU3» SlSTfiS, 
StNSCSTlIK THAT STILL MTTEA Ce«Ft««ATIONS NAT « T Af 
MTAINCB. 

SA-A-A-Alg SAFtYf OESia OASES OF TNE HT«* 
MISSNML, «. L, * NOFFrrn. T . a . 

ML? SENCAAL ATOI1C COH»A«T, SAN Btt«0< U U F . 
THE XI OH TENFWATUAE SAS-COCLES ACACITON (Mf«At MAS BMENCST AND 
OCStaE SAFETT FCATVKES TMT ME S! CM IF I CANT AN» * I « U E . 
BE«UM:NS A i»NOt« OF SAFCTT CACEA1A AND AFF**ACt«S THAT 
OlFFfiS WMUEOtT M M OTNCR AfciCJO* TWCS. FKST* I M S A*7fCXE 
MiEn.7 AEVftkS THE OCSIa* OF NTSA FLANTS THAT HAVE MEN SOILT 
me WE K:N6 OFFEUO IN THE & u m STM«J- IT TKEN K » J & « THE 
SAFETY CONSSOEAATMS I N TMt OCSlfiN OF THE F L A N T S N M I * INS 
OFFENCO. THE ISUOUE FEA1UNC5. VNJIS MvtLOMEHT. AND TiCIA 
EFFECTS Ok SAFCTT c a t T C A U AM M S C M C t O . KITH FAATISA.M 
EXFHASIS OFJ THE CtSION M S f S OF TNI F U s n E i S C O CONCNfTE 
JMMCTS* fESSCL. 

I A - A - V « K > IX1*6 OF AM CUANtNE SrSTCNS rO* ACCXSS TO *UCLtA* FV»«T SFACES 
ESWf iC»» » • t» 

CNASCO SfWICCS WCgHJ—ATgO, NCif I N N * , a . T . 
A mrmiBTicn. OASIS I S a t v o o r a TO « O . J O I THE FOACTICINS 
ENClNSE* NITH A NETMBO FOB »UfN» At* HiANHHJ STSTCHS «« • 
NKLCA* FAClUTttS. IN FACTldMJN. CflNEKAL H3AUNRAS <«S 
ftmota i * oauiTE CACANOK AM* co»aiteMkTi» e»a**a« or- AN 
BKLSSNBk 3 N 0 THAT SAFE CIKBnKMS « E S«T*WEO BMBI H3NKIM 
catos CBTta. iNCuoee I N THESE coNSioauTtaBS is v«t s u i a c er 
AN At* l i t AN NHS STSItN TO FaOVSEt AAFIO OECMRANIMT !ON OF 
AIMSNNE NNOlONCTItlTlr. MMTiFVE NUCLIOE COlTANINATIlM U W I S . 
LEAK iuME. »r»BCT AAOUTSM. CCHTANINANT NIIINC fFFKKWTr 
9UrZH CFFi^ENCItf* AIM CLfANINt SYSTEM 3FWATIOHAL WWES. ANO 
Cltr-<«U FflN •UUNM! FC»ff4Ui<*£ COlCENnATfeNS ACt INTtONATES 
«NTC T W wiaaAcAt, 

> » • • - » » * * F N M l f N S w e T<OIM«aOS Fa t M W N t l 9F t-JUXM AND tAOON (4HJCKTM FNOOUCTS **M WINC * ? « O S » X M i 

U , « . f t « N TNBYT OF I W B N t t H M * . BAMItSTON* i . C . 
atNTR., TDNB BiTH FAES* ABI HAS BEEN* AMO « I U CONTtNUE TO H . 
THE tm\ «HtF SOUFTiai FOR CaNT*CU.IN« A M O N M O AAOON OAUSMTEft 
AtTITJ? m N H K S . U l N l B l , MOCEOUAES. TO Mt? THE » t < T U * T t O a 
f M c t f s > i M i m a m AND TO ABMJCS CIMTA.V.HAIION «*'ft o c a 
» » — ^ * * . SNCN AS SCM.SNC OFF OF 0LO 4fM*lWi%, THE US* 9* 
^mt»»$ T * NaWCI MNBH I N F U M , « M £ !>MC MESSUNMATIOa. AIA 
O-EaatMS T«CNM«NI» NA«S FWCsC* MKCCM^S. I N CENT AIR 
« K \ f C a K M E . 9 0 0 ( S A N K * , fetaaa OBIMMTENS CAN s r ^."ONIO AT 
NKNAOtAt. FHTCf t t#» «*£ M «.«CTXSST*TIC H C O F I T A T M * 
arniaas. SCTH M UMCM AOIBW C — N S A T I O N mtutt n O H M 
•Atoa o*«eNTCis Muaaj ATTACNIE. THE AANON £AS THAT F A I I C I 
maoum «awriNais ta a l t e r , oar, M THE ASSENU 8F umtauum 
Nacut , TNC aAvonrian x*m L A * « < OSFAISION I E N C T M AND . U » 
«MF9«S a a Tat VAU.S f > • » * CCWNTgi, THW« <a>v(Ut iaS T N U I * 
OMHTM. M O W *A» HAS I C W «S£-tC8S*WU* ^ - » i « W FN4M A i t , 
AtttlHMBi TMCOE A*C UC NNCHN N E F W M OF TMTS NaVtNS ANCN NONE m 
a t * * ; ? * A H t b n M M O H N CAma«t» m A C T M M I B c a t t t a t AMI 
U14C4 «Cl MB tmalCAt-T MHMCt «* CCWT|»« •tTN A MAHCtN 
FtaaatM M t A NCTAL H I S W U C U 



35 

! » - * - 5 - » i ; iirf M I : I > M C , < i u i « s OF TX« A T S « C M M CA^JALTT CCMNISS!3M 
JAtLC*. S. 

NATICM*. ACADEMY of SCIEMCES, .»A_S».INCTJ», o.c. 
THE ATONIC « M » CASUALTY COMMISSION t*»CCI SIS A w * » i / E 3 l a 
•wre«3£t 19*1, »HEN IT AECAME APPAAEaT TO Tit* £A*LIE* 
INVESTIWkTIOM TEAM THAT LONG TEW STUDIES ST T H SUtVtVOCS « « £ 
•sau ius . THE A»CC -AS E S T » « I S S « C -JOE* THE MATISAHL MSEAACN 
C3UCIL OF THE J4AT5QWU. AC43CNY OF SCIENCES A*S MLS SINCE. I l l 
COCPEAATIOW . i i » ins JAPANESE INSTITUTE OF IEALTH. m n u i t i A 
MEDICAL SUKYCil-LAMCE Of tQCE THAN 100,000 i*CJv:uUAi.S. THE 
EAAMISATIOHS »EVEALE0 NO SIGNIFICANT C.-*L»4= ill GENETIC EFFECTS, 
ALTM&IGH SFF£CfS CM &P.OTH, NfNTAL XEfAAOATIIMr A M LENTIQJL&S 
OPACITIES « * £ CtiEAVSO. THE MAJOR EFFORT OF T»S STUDT HAS OSES 
CONCEANEO «<TH NOATALiTY STUOIES, JHFJLEIN THE RA6IATI3A1 EFFECTS 
ME MANIFESTiS CHIEFLY TNACUE* CHANGES IK THE OCCOMAENCE OF 
CANCc*. THE lUCIOEkCE OF LEL«E*1A AS A FUNCTION 3F OCSc. AGc . 
AND TTNE KAS SEEN 0STA1NE0. F0# SUGUIY34S WHO MAO THE LA*G£ST 
DOSE. OYE* » 0 A ACS. CANCEL DEATHS HAVE MEN i M U t 44 PEACINT 
!" .SW* THXN EA*EC?AT10N. MO aOTUEAtLE OIFtcKEIKE IN 0€ATH 
HATES .AS OSSENVEC F0» AUT CAUSE EXCEPT CAMCEft. THE STUDIES AKE 
CONTINUING, AS THEV SHOULD. A7 LEAST THROUGHOUT THE '.'FETINE OF 
THE expGSfc s**st*o*s« 

I A - N - . - 4 A 0 SNITCH F A [ L l * £ i AT MUCLEAil FACILITIES 
CULAEF-T, • . H, 

C M AiOGE NATIONAL LAftOAAfOCr. OAX P.JOGE, TEWI. 
Sl i rCH FAILURE; IN K U C L E M POb£« PLANTS AAE A£V1E«C& FOR TME 
PEA100 1 * * * TO 4AACM 1473. THE TYPES OF FAIL4LES, SYSTEMS 
AFFECTED. AUG THE MUMSc* OF FAILUKES U ( T ISOLATES. AM} 
T£CreiI9U£S FO* MINIM?IlhG FAILURES AAE 3ISC0SSE0. 

l S - 1 - 1 - 0 0 1 REGULATION OF .VXtEA* PCUfM AEACTUPS ABC AHLATtO FACILITIES 
•HtCLCJUt SAFETY STAFF 

O K (IOCS NATIONAL l«a4*AT0#Y, 0*M I I M . It**. 
THE U.S. ATONTC f3*a«Y COMMISSI CM (ASCI HAS THE KCSMNSUlLlTT 
TO PtOTECT THE HEALTH AAC SAFETY OF THE FiaKlC SY ASSUF.IM4 THAT 
A* 0»MEA/'J»E«ATGA S€ SIGNS. •U l tOS. AM OPfCAT&S, AW MAINTAINS 
T « INlEtft iTY OF. A •WCLEM FACILITY 8VF.A ITS LIFETIME I * 
UCGKOAMCE «ITM THE CAITExl * . CODES, STANOAAOS. ANC tESULAHK? 
JUOuMEMTS OIIECTEC TOMAAS TMAT END. THIS AITICLf CISfUiSES THE 
« l l l C « 5 I W AMP "EAMS »(» »«rT£CS»6 ?•« M f l JC s£t i .T« . THE 
AELEKAMT ACC »UL«S AMD «ECAM.AT!0». AS «b.L AS TMf SCTAU.S 9F 
TKE LtCEMSIM PSOCESS A»9 tME A S UlSPKT:C« W U I A f At£ 
SUMJUKUEO. 

l ^ - l - } - 0 1 ? I«EA WTEJsjil |0!»AL SYMPOSIUM 34 MUO.EAA PCMCl PUMT CQKTKOL AMD IMSTAUMEIlTAT IOM 
HA^EK. E. »- • KE1LIH. T. a . 

OAK « I 0 « MTIJMAL LASOCUTOSY, 0A« I I 0 6 E . TENN. 
;K AECOWlITIf* OF THE SIGNIFICANT A0VANCE3 l i i M MAb£ IK THE 
FIELD OF WtX.EAA POME* PLANT CCKTAOL AMD IMSTkUNCNUT.ON, TKE 
IHTESUTICAUL ATOMIC t « « l . Y A4ENCY OftMMUEO A 1EA.SS OF 
D IWi lML SYMPOSIUMS CM THE SUBJECT, THESE NE£TIN«S PkSYlOCO 
SPECIALISTS FtOM TKE NEKtEP. STATES « I T 1 AN OPPOftTvMITV F t * A 
OMPItfHENSIVE EACHAMbE OF INF04MTI0N ON THE CUVAEN! 
UT^aMAriOKAL S7ATUS OF THIS IKPOPTANT FIELS. IN THIS A4TIM.E 
THE CtSCOUUSE FP.OM TnE F I « T NEETIM6 WIEVtA. WA9J IS 
SUMMAAUEu. THE PAOCEE0iN6S ?«» • THE SECONO MEETING l»IE»MA. 
l « T i i AAE « 6 « U K t O , AMD SOME OF THf PRESENT AT IONS NAM AT THE 
THIBD MEETING IPAAGOE. 19711 ARE OtSCUSSEO. 

15-1-+-Cl3a THE ECCS AUlE-ftACiNC HEAAI«lO 
CCTTRELL; » • e« 

OAK * I 0 « MATIONAt. LUOHAfOAY, 0A« PIOGE. TEHN. 
THE GENESIS. EXPC1IT10N, ANO SOME OF THE SAMIFICAT IONS OF THE 
ECCS AULE-MAAING neASIMC. DOWET AM-JO-l . A*( KEVlEHEO. WHEN 
THE AEC P^OMULiATEO THE INTERIM ACCEPTANCE CCTEKIA ( IACI IN 
JUNE Of 1 9 7 1 , A SEAIES OF EVENTS UAS It lTl ' .TEO HHICH IS STILL 
sEIMi FELT 9Y THE NUCI.EA* C0MMVA1TY. THIS ARTICLE OLAffiHES 
BAIEFLY MHAT THE £ M £ K « W : Y CCWE COOlilC SYSTEM (ECCSI IS AMD 
MO* IT FEAFOANS IN 90TH PMAS *MC SMWS. AS aELL AS THE AFSLA.TS 
OF THE YASiOUS STU0IE5 ANO AESEMCH ANO OEYELOPMEMT (»«0: 
PiQMAMS THAT «f«E EXTANT AT TFAT TIME. THE IESULT IMG 
CCKTAOVESSIES F0LL3UIMC POM.ICATIQH OF THE I AC PPECIPITATEO THE 
LEASING, MHICH SEGA* JAN. 21, 1972, ANO E1SE0 JULY J?, 1*7* . 
TKE COUkSE OF TUE HEAPI>« AMD THE AEC CONCLUDING STATEMENT - I N 
EFFECT. PDOPOSEO AEYISED CAITE8IA ' AAc SvHWAAIZEP. ALTHOUGH 
THE PCOPOSEO C * I T ( « I A HAVF. NOT YET AEEN AOOPTEO. THE 
AAftlFICATIONS OF THt HEAAIN6 I N C L I X * ! A (EYIEa AMD AEDIPECTIOfl 
OF * * 0 PAOGHANS. COMTENPLATEO 9fr»»ri«C j f >GME EltSTlMG PLANTS. 
ANC M£» <FACT3A DESIGNS AT THE VtNOOAS. THE IOTHOA C0NCLU3CS 
TM»T THE HEAdlMG <AS A NECESSAPf A C COMSTAuCTlYE. IF 
TtiuHATIC, EXPEniENCL. 

. 5 - 1 - 5 - 0 5 6 POPULATION OLVSES FAOM The NUCLfAP INOUSTAY T3 20CO A. 0. 
NUt l iA* SAFETY STAFF 

OAK » I O - t MATIOMAL LAAOAATOAY, OAK MO-if., TEMH. 
OVAIM& THE »vXT FE» ziCHiii, I T IS -^ . ' IC i 'ATtC THAT THE NUCLFAA 
mat* INOUSTIY IN f(1E wNlTfD STATES KILL JNOEA50 A A(NAAKAKE 
iACAlTH. TC PAOJECT T . * EFFECT OF THIS 4«0*Til ON THE A10IATI0N 
OOSES OF VK£ tENEAAL PUSL1C. THf U.S, ATOMIC ENEMY COMMISSION 
MACE A *£» IS» OF CU«»fXT a'ACTCS OPfKATIHG EIPEA IEHCES. FAOM 
THIS S6Y!E» A MTASLEB ANALYSIS OF THE AAOiAlISM OOSE Y» A 
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MAJOR SEC?!04 OF THE COUNTRY o*£ TO EFFLUENTS HOD NUCLEA* 
FACILITIES FOB. C O k S T i O l S FRO^ECTFO HJA THE TEAA JSOS *AS 
I M £ R > 4 S f * . TlC iTJCT INSiCATr S T<tt? T * A»S*A«E sH»* 1 0 7 * 
« . : . P O P U L A T I O N F30N W C I E M »««<« < I L L INCREASE FSGM AN 
ESTIMATES 0 . 3 0 3 M U * FtR FEASCC IN i » 7 « TS I I NUC1 AS C J • £ * 
IK T X YEA* 2 0 0 6 . THIS C O n t l t O T t O k REMAlkS A 5**4.1 F*ACT«» Cf 
THE RAOIATIQM soSE * « « Eir>«* AATURAL c* NAM-NAOE SCUUES a* 
I W U K RADIATION. 

I W - * - « * T SAFETY RELATED OCCURRENCES u HFUEAC REACTOR FONEA FLAMS U I«T2 
SCOTT. A . I . 

9 M RIOtiE NATIONAL LAJJOBATOR*, 0 * » K I K E . T t M . 
SUMMARIZED M B EVALUATED ME M 4 KEFORTS »F INCIDENTS, 
M t t l M i i tm 0ES1OI Oft COTSTAUCTISN 0CF1CIE9KUS AT L ISMT 
MATER REACTOR CESTUI FONCR STATIONS CtAUOC 1 9 1 3 . « « KATERI1X 
is H * S E * » IN TAM.ES THAT memos T:« **ESUERCT OF ITERS 
RxROATtO MfTM REtlMO TO CTWONOTS. SYSTEM, C « I M S . SP(C{FIC 
SEFICXEMtlES. A M TIME OF O C C V A A S R C E . SELECTED FOR OISCUSSJOM 
MU IMCS RENTS THAT OCCURMEO OURIMS CONSTRUCTION AM OCCURRENCES 
M K i t . U K MATE* AW F M S M O U f S MAT* REACTORS. 

I*-L-*-OT* i«cu«niM at IRCJOEMTS OF FAIMA*? toa.ua RELEASE HUM OPERATIM* ~:»:-«: «ATEI KEACTSRS 
NUCLEAR SAFETY STAFF 

OAC RfMC NATIONAL LABORATORY, OAA RIOSE, TEW. 
TME RCFOBT EWLVII* FROM 1 RLViEM OF EICHT INCIDENTS OF PtiXAAT 
COaumt RELEASES W W EI SKI 0FERATIN6 AOUINC NATEA REALTORS »Y 
A I E W NCMNER «omr FROM TIC ACC OIRECTOUTE OF LICENSING AMO 
MMECTOUTC OF RECULATOAT OFF* AT IONS I S OESCAlMa. INCLUOEO AAE 
SONRCES FOR 0RTAIN1N* THE REPORT AM THE COMPLETE SECTION ON 
CONCLUSIONS MO ACcaNHEMOITUMS. 

l i - H - l l T A*CS OWCLEA* SAFETY RESEARCH OBJECTIVES, PLANS. AMD SOCOULES 
ROUTS, H. A. C 

U . S . ATONIC f « K > C O M I U I O l , MASMNCrON, D.C. 
THE RESEARCH M 4 E X T t « S MO WOOUII FLAMS OF THE A ECS RECENTLY 
ESTAOLISMEO H VIS ION OF FACTOR SAFETY AE5EARC* 4*E OISCUSSE*. 
THE M I K M T OBJECTIVE OF TME 6!VISUJ« I S To 7 t » ? C E I!«FmjiATI3N 
IKEBEO OT THE ACAS AMI TIC « K « L A T 9 f STAFF SO AS TO AV3I0 
t«HECCSSA*!LT STK1CT LIR1TAT1CAS 3 * THE n»E*Ml!M» OF WXLEAK 
FOkC* FLAKTS. THE WEAK FOt SATISFTIIK r j J i l C CWCEM AEtATEO 
TO TME SAFETY » HUCiXAA FVANTS AMO TKC COMSEAVATISA IHFOSEO AT 
i . A « OF U « 0 * U 3 6 E , AS U » C OE*EL9»E0 » r THE SAFETY WOttAR, 
AAE SiSCUSSEO. TNC SAFETY FAOJECTS CUMEKTLY SFOdSOAEO AAE ALL 
• CLATEO TO HATE* AEACTOA SAFETY, ALTKJW&K SAFETY STUDIES 
KtLATIMS TO THE MTC* A«0 THE H * 0 « AAE I M m E O . SW AODITIOK TO 
TMF LOFT AMO THE FOF - TM> LAACE FAOSKAHS MICM HAVE »EE« UMOt* 
MAT FOA SOME TI«E - A MJFSEA Of SMALLC*. A3AE M S I C »aj£CTS 
AAE ALSO l«OEA HAV IM THE AAEA^ OF aLOUOOMI MEAT T * » W f f « , 
Tn>-FHASE *J» CMAAACTEAlSTiCS. STEAK MATfX R I X 1 K . » • « ttlftAAY 
STSTEA UTTESAITY. S E V H A L AOOITtOMAt KATE* AEACTOA: SAFETY 
FACUECTS. SOME M M IMTIiTEtt AMD CmXX.S BEIH« FLAIMEO, AAE 
lOCSTlFiES AMD OtSCUSSEO. 

l S - l - i - 1 3 2 AtC TESTIMOMT AT T<«E 1 * 7 ) JCAJ «1AIM&S ON MAC Tot SAFETY 
COTTKLL. tt. « . 

OAS ASOCE MATIIAML LAAOAATOAY, OAK AI8KE. TENM. 
ID FHASE I tA OF TME JOINT COMRITTSE 9M ATDAIC EMEA6TS HEAAIK6S 
CM AEACTOA SAFETY, HELO SEAT. J 5 - 2 T AMO OCT. I , I * T ! , THE S (EC 
COJWmlOMEAS AKtJ 12 OF THE IA STAFF FAEStNTEO TESTUWHT. THIS 
TESTIMONY, UK!CM ! S AEVIEMFO NEAC AS KEPOKVEO IN T « HEAAIM6 
AECOAO, «AS COMCEAMEC HlTh ALL ASFECTS OF CQmlSSIflN ACiiYITIES 
REUTEO TO THE MUCLtAA FO«cA-»k»CT» MUKAAM, UKLUDM6 ( l ! 
FEAC7SA SAFETY AESEAACM AID OEVELGFflENT, (2> *A&Tt MAWAKKEWT 
INVESTItATIOMS, < i ! TS« PAOTKTIOFi OF N A T E A I A L S ANO FACUITIES, 
AMO ( • • THE AECS AI4ULA/CAY ACTIWIItES AS «ELL AS THOSE OF THE 
AOVISOAT COMMITTEE ON KEACTOK SAFECUAABS AMD THE ATOMIC SAFETY 
AM0 ilCEMSIMS AOAAfi FAMIL. TME FUSENTATIOMS AS A MOLE (EFLECT 
Y « » e « 0 O U S ACT WITT ON THE FAAT OF THE AE: TO FAOVtOE fOA THE 
SAFE UTUIIATIOM CF THIS EMXtT USOUACE. THE FAESENTATtON 
0ISCO1SE0 III M T A a MAHV ACTUAL A«0 •OTEMTIAL CVOSLENS, 
IMCLUBiW MCEOEO SAFETY RESEARCH, THE ACCIOENS ( I S A STIOY, 
NASTE MAMA6ENENT £ l F E A I < K E , SAOClA&E. DIrEASIOh, KACTO* 
LICEMSIM6, . t S F i a i O N , OFfAATIAO EXFEAICMCE, AND 5TANOAA0S 
iSJELSFRIST. 

U - I - I - l * * I*e*- lM(FA MEET INC. GM SOOIW COM HI ST ION AMO ITS ElTINSWlSHMENT 
HILL I A W . A. X. 

IJSMFOAO EM6IMECAIMS 0CVELOFHItt7 lAOOMTOKV, IICHLAMO, KASlA. 
SFECULISTS FAOH SIA MAl&MS FMTIC.<FATfO IN A NOAAlNfr-SAOUF 
MEE7IM6 M TME TKCMHI4UES AMD TeCMNOLOCT OF SOOIlM CSNAWSTIOM 
AMC ITS EATIMCUISMMENT. THE MEfTI*l« MAS *CLO I* AIOCANO, 
•ASH, , ON HAT Z 2 - 3 9 , 1VT2. THE FRI>tCi?AL T9F1CS CC4610EACD HERE 
OETKTION OF S90il»< LEAKS AM9 HMti, EXTI<rw>IiHMENT OF SOOIJH 
FIRES, ANO CCMTRX OF CCMSUSTICM FAIWUCTS. ALIWAMH MJCM 
INFORMATION f » THESE TOFICS U MM AYA1LAEL6, TwE LNF»» 
INOUSTRY MILL RE MIKE AOfilTIOKAL OEVELOFAENT I* ALL AAEAS, 

t ? * I - > - I S t AMTICtFATEO TRANtUNTS WITHOUT SCRAM f i t HATER CDOLES FQMR REACTjRS 
ACC AEMLATORT STAFF 

I K 
l K t ANT1CIFATE0 TRANSIlaTS HlTHQUT 1CAAX (AT»J( AEFSRi fO* 
UXttt COOLED NUCLEAR *0»EA SLANTS MOVIOEi A i t » * « A l 

http://tam.es
http://toa.ua
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t»f ' .»»»T:i<i Of T>* »C"SS'oiLiT> OF OCC-HUUNCt Zf M A7.S EtfENT 
i \ C j f r-« \A/U«E OF THE « £ S J . ' M T COKSEijJENCES. THE 
i i L i A S i L I T r i E i u I t i 3 Of TH£ MCTSCT i»» J* SH.TOONK i T S K " TO 
«£l>Ac TiE ATkS TC A* ACUfTA»LE " . 5 * IS 5ETt'-NiSES, Miv 
>esi;s< * i ? £ i i s »»i f * ; i u « AXALTSES of THE ytOTtcTio* STSTSN 
i i r CISCJSSEU THE f.Ej*i.HO*T STAFFS MeC^SlOMS AS£ S I rEN, 
•>63t « : i - r«E 3arf;r;v* a* [MMIMIIA AEACTU* PLANT i t f f l i M O 
=S;7ECTIO» i ( i T j « a i t : i » i i . i r y . A* I*?LJHE*TAT;ON »«O;*AN 
I4Ci.je !».<;- »AC*FITT!».i 15 >«SE!>TED. 

1 5 - 2 - J - l S * >A<-ETf ASS£SSHENT liF SEACTC-R SYST£»S 
iRfcEH. A. c . 

-N lTcS l iKwJo; ATONIC £«lt*GY AJTVORITY, RISLEY. kA«*.tNVtCN, 
LANCASHIRE, £V.L>*t 

rut PRAC'ICc It THE 1*1742 AiNWC* ATONIC ENUSY *UTKD*!T? IS 
TO CA««Y GOT lS5E»ENOtN7 RELIABILITY AND SAFETT ASSESSMENTS * 
T*GS£ RiACTO* STSTEHS C* rftlCM SAFETY IS J i 0 £ W E « . THE 
:*OE*-C-NaENT &SSESSNEMT IS CJ*PLc*E*TUY TO T l * OESiM: PROCESS. 
UtD, .HEN THE AESuLTS ARE I N A6REEICNT, toftEAIEK CONFIDENCE IS 
*LACEO IN P.UXEE&INS » ! * * T « Wst l .O^t t ' i t OF THE STSTEN 04 
PRCJECT. PRESENTEO U E *K**CI>-TS in TME JNiTEQ MHCOO* ON hC« 
SAFETY JF SYSTEMS SHOULD «£ nUDICTEO. EKPLOYINe COMPONENT 
U i l d l t PSD3A3UITUS IxT£*F-R£TEO IN THE i. ISNT OF •*EAi.-»OW.O • 
C J H S I C E R A T I O H S . THS TYPE Of SAFETr ASSESSMENT 0*SC»I&£3 HAS 
«EE* SuCCESiFJL IN A NUMBE* Of AFPv I CAT U l S , ANC THESE SENEfiTS 
AAE PEVlfckEO. 

l W - * - U J J V C L J T I O I ANO _J»««(T STAToS 0 * THE i * CONTAINMENT STSTE* 
• A t i , 0. E. 

5£ii£4AL ELECTRIC COMPANY, SAN JOSE, CALIF. 
THE CCNTAIWENT SYSTEN FIX IClLtNC-tfATcl REACTORS HAS EVGLVSO 
F*Q« THE SAT S*HE»ICAi. Ilti OSJO OH ONESOEN 1 THUOUbH f * ' l 
bENERATIGKS OF PAESSlARF VJFFT.CSSI3N TYFES. THE MMA. I . I I . «N0 
I I ! PRESSURE Sl*P*ESSIO* CONTAikM£XT SIZES ANO AMANCEAEMTS J»E 
PREStKTFS. Hn9 THE *t»SONS FOCi THE DESIitl SKOHTIION AJU 
OlSCUSSfO. T>« FIVE M S I C NQOULcS IN THE rR£SSU«E S^>»»SSi3« 
ANALTTICAL NOOEi ANO * TTFICAL HE S PON i f TO A LOSS rS COOtANT 
ACCIOEKT A»E oescnista. THE TEST M V X U K J E I W U»OOCTH> TC 
»E»Ify THE HE* i»»£iSJiE SOPPftESSiOH MOKIZOnr*'. VINT 0CS1CN IS 
M I E H * OESC>:»EO. SV£«AL1. OCSI0I CMMACTE* IS I ICS OF THE 
ENE*»EiCT C » E COOLING SYSTEM A F T » 0 « . • • I t " !S ESSENTIAL SS 
NAINTttNlNe THE LSTEWITY OF THE CONTAIWcNT, UtE OUTLINES. THE 
*£k HA«>. I I ! COtrAIMgNT SESUk ELItlXATES "Ht NEED FG* 
INEXTIN^. IHS PESiG»i a*j£LTJVES M E O u T H « ? FOB. THE s r S U X 
T U T HANM.ES Tr* trt OtGdlfi CcNEDATEO SY THE . <|T[AL KETAL NATEK 
» i ACT I OH OF THE eiKCONIJM. 

lS-2^4-173 NEa ACCEfTAHCE CX1TE9IA F0> EKEK6ENCY CORE C JJL W t SYSTEMS OF LIWlT MATE* COOLEO NUCLEAA FOMF* MAC TOM 
MXLEAI SAFETY STAFF 

OAK AIDiE NATIONAL LASOfUTC * CAX * I 0 « , TEV>. 
JS A l « > - F A i i SEFORT ISSUES OtC. 2 « . \.<f!i, THE ATOMIC E«C*CT 
CONHIiSION fSTiSLISHED SfcViSEO ECC5 OESISt : » I T l « : A . tA»£ THE 
SC.-CD'tLC FOS THEH (WLENENTATION, ANO p«ESENTEO A OtTAl i fO 
TECHNICAL JuSTIFIUTION FOR THE ltE«ISI3ftS. SECA^S£ » tMF 
ISTFKEST IN THIS M T T c * . mi A»t FSESENTIJK KE«E IHF NCk 
CAITEdA AilO THE iNTAOOuaiDH T3 THE AFOIt(«£NTiONEO W M « T 
•MICH SuWMAitmS THF C0««SSIO»S VOSITION. THESE S££T13»S M E 
fiE5£j(- , -0 aELM AS THEY AFFtA* 1* THt COUJSSiOK COClMENT 
EXCEPT TMAT AEFEKENCEO IUTEA1AL HAS MEN EIPaMQCO AN£> PLACES AT 
THE ENO OF I K AftTiCU A * ! FOOTNOTES H«f< i fc t * INCOSPOAATED 
laTO ?«£ TcXT. THE LENCTf OF THE REF-anT FtE£LUO€C F«LiCAT«0*l 
M£»E OF TME SeTAIlEQ TECHNICAL OTICWALE. »UT THAT NAT IE 
FOUND IN THE OECENKER 19 73 ISSUE OF «f&XATO«T AtUUOIiATfO* 
ISSoAHCES ( F A I - 7 3 - 1 J I . PAvES L J ^ - I U A . THE KCS HULE-NAHINS 
K E U I n ; , DOCKET t H - S O - ! , »HICH LEO TO THIS C0IW1SSLCH «HPO«T, 
•AS W W i i l i n 11 NUC\.EA« SAFETT, VOL. 15 , MO. 5 , P t t tS J O - i ) . 

1 5 - J - S - m aAOlATION ?*CT£CT!ON ACTIVITIES OF THE »i*EAO jf »AO!OL061C*L HlALTH 
OEVOOF, ». T. 

U . S . C£P»HT*ENT ^F nSALTM, EOUCATION, AMD «ELFA«Ei NASHINCTON, 
O.C. 

t«E ftOHEAU OF 'A0I0LCSIC6L XSAL'H OF THE 3EPAHTN*NT OF HEALTH, 
tO'jCATICN, ANC »ELF»«£ HAS WXEDOtJS S E S « W S i » I H TIES P.E&AAOINO 
Tn'c IMITATiON OF NANS txPOS'jSE TC I ? N U ! I I » AHL' VMlOHlllii 
KAOIAT'.asS. THIS ARTICLE SO*NA«UE' "ANY JF Tht 6g«€AuS 
ACTIVITIES U H 7 2 IN OISCHAftiiil* THESE *ES?GNSI»lLlTI£S. 
!>iCt LA/Eu nESEIM A»( »AIEF PE?0«TS 0« THE HuPEAyS «0K* IN TMt 
F01LOVIH& AREAS, l i t STUOIES CF OiAuNOSTIC X-«AY EXTSStAES, 12) 
0€vELOPH£NT OF X-«A»-NACHlNE SAFETf STAHOAP.0. lit \~HAV-iKfA 
TRAINING AN3 cDUCATIO, 141 OEvaOF>HENT 3F LASER AND INDUSTRIAL 
X-ftAr iTASCAftOS. IS I OF.VELCPHEN.T OF NICfcOMAVfc-MEN STANOARO. 
<»l tf.fOSCE'WNT ACTIVITIES. 171 INJHt jVEO PROTECTION IN T«E 
MAhOLJXG CF AADIOACTIYE NATERULS. AND <») RESEARCH Oh 
8ICH.0GICAL EFFECTS. 

H - 2 - 5 - 1 K FOi »K0 O '̂.FT i fpOSlTlCN »RC* EVAPWATIYE CMLINft TOnEFiS 
HANNA, ' . . R. 

AIR A£SOU»C6i ATdOSPHi'K TUF1BUIENCJ AMD 3!F':JSIQN LABO«AT!!*Y, OA"! 
» I OOE . T£ I N , 

HETHUCS OF i)£TER»INING FO* AHi. ! X I * T 0EK5JIT1CN OLIf TO 
i « I S S ! » S F90H £yA»0*AT! u{ COOLINA TONERS ARE HEVIE»EO AHO 
F09»JL»S Svll,G«STcO T-AT CAN »E liScD AS A RASIS F.j* 

http://HANM.ES
file:///~HAV-iKfA
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CJtl=JA»:!CJ«S. THE ^AuSStt* rlS>€ fmntAt ti *tW"WBwXu FOR 
C A I C U L * ? ! * * F W ca»crtT i4 ' iu i i «»s= *< ICM »isi»!i.£r* CAM »* 
ESTIJMTEC * » atiFT O U K . C T S KITM c u » £ ' t * s » E A T » IHA* too 
»!OMS»ETS*St OEFOSITS3Rt I * C44.CU14TE0 ST »4t-U£»"lCS HETMOOS, 
«ac«in« T « st»i«aMnckrAL « i « SFEEJ A*O t £ i 4 i m H u a o n t too 
THC 1CRTICAI ViLCCltr Of T*e FLUME MB THC S*S»lfr. ilifQtLkl 10H 
flF T « »OFt.£TS 1% aCCOuWEO « X . 3AIFT 3«»l£TS « ITH 0i4«7E(S 
a s s T K M /OO matoHCTtis * * t *ss<pau> TO »E SISFE^SSC tcoxoii^ 
?a T I C i fet tsi** iH.uiis FORMKA, l i n i r x FLJHE D U E : O M I U O 
10 ACCOM*? FOR THE SETTLM* :-F£E> 3- TaK atomic?. 

H - J - t - l M IJWW»r.T Of >KS»' 4MKKMAL OWvMtJCSS IT FO«:« ifciCTO* FUlLlTlti 
U.S. i to i iC E*e*s* c o m m i e s . * J S K S M T S » , S . C 

7W S 1 T I K 0^ MUO.EM S4FETY » U FftE*13U&l.T WE* tlTTUCTIIC 
INFOMtATIOA; 0» »ECE*T KCURtllUH', »*)« I K MtE C3MREMH5UE 
f ' . l t i OF TM£ WKLEM SAF£T» IMOtMMOM C**I£»- «c Mte FLEASE3 
TO i « t r t » r ( in ruts ISSUE * SU«MUT ustat rantTour FROM T>« 
• K t t n t ESTAtUSMEO FILE OB ACMJRURl 0CC3MEMU REFOaTi wiICK 
HAS ME* 0£<EL0FE9 (T TWE CFFitE SF OFEKAMMS EV4Lt*ri3<i. AiC 
OIKCTORATE or t t e « ATCRT o**«*ns«s. 

iS-S- i -SM •ATS =£*CT3A SAFET» *£*£**£* lAFMBATim «EET|B« 
COTTWll. » . »-

QU RICCE IMTiaMM '.MORJJMM, W t l M E . Tt53«. 
WIS ARTICLE IS * - * v ; t » OF T*E MATE* REACTOR SJKTT tSSEMCH 
lMO***r;gn RCETUM, sposofcc* •» I * * tc 3 : * I S I O K OF « f i t « 
SAJf TT ktUMCM, HCXO AT ACC H t l M M » E U . **SMlME.T9R» 9.C.. 
0fC*t-* .x*Ta. ORE* i s * K t f a ATTERBSO n * « £ ? { « , #*« «o 
m u i t w a « u njmtA. r « acerme U C J O E S »t F « s t « » u u » s 
0 M M « n r o n e F O I U J » I M SESSKKS a t SEFAUTE-EFFECTS 
i t M i m n i t iasi-o*-*».w»t T U T iLSn> H i M M , t i r . . - 2 » ; 
•VfcST FACILITY I W I M06MA, 11*1 IOSS-OF-COGL**? : U & U 
TSCIMMCM. I I U S T M U MoeaMS. n m us*** iKTiee S I E K 
TiCMtOLOe* MOMUWk. l « I IS * i «£SCTX « ! « ! U C U W HSflU UK 
$u?rn*£ STUDIES, *ae t v i u f i tunoB t f *crs^ i^Ftrr n u x u n . I T 
I S * * » M B I T F»O« r ^ j j r«rs£*f£na«s m ; nu t i c is s»c«sa>!«B 
tzrtxizie rtsmtm- :« ?»* »»e*s » torn L S U ««O rsiMtAT s u r e * 
w r a t T Y i t^r sar» « • • • M W H FB •» M M . MUEF sumtkies OF 
M-i fK£&S»«TI«a ••-» WO.OTCP. 

I » - « - £ - 3 U T M ( • « • FEBSUt W.t* *0I *»0» CMMO. «£I OK ITS tf*at1 Hm WClCM r a i t * H.AMti I . 4»»l.IC*TI0N OF 
T « F«FU « 0 t b t f V kCCoLATIOM T3 B*©!*IBJ*1. 31SC<1*M£KS n<«0<KH f t * " !? MtOfrftMS 
MvISt i . F. 

ccMOLtoiTea eeisok C J X F C . JF MEM C M , IKC-> 
THIS Ta9 FiiT « I i £ i c FMSfMS * HVfttAi. 3*f*VlEll Of I * KBl 
ftUfSA «*T«» FOLU7UM CaHTWH. *C? lEMCns IK KTCKt 24T2I 
M O *isortS*s :TS I K F M T nm JMI «w* . * r toc JF awo.CM FOOEZ 
FftCUiTits. F U ; t, nc i .»<0 »«*«, a«ic*j»«5 « * F B U U T TtumtM 
FOB TMC MTfOMK. FWtBTTCH 01SCMMM £LtHl>UTIO* STlTott *tlCM 
MF i t f es T X *jrus« «.r >ea*i? Mtos<tMi MIO UiMmes * re *«u 
FOB TCK MSCMM6C Cf MT SMSTMCE TO THE H i l l U l i CF T ^ 
Kil t tS STafSV 

u - j - z - r ? > »«oa*«H>s?ic AUESSMCM OF k i K u n » ; J » FOK i g c u u F O « * FV*«TS 
M l , t . »• 

u a e i « . t iKTn ic ctH^MiT, ua jase. im.tr. 
TMC «JS* TO THC (VW.I'- FMM M AIMJUFT tT(SIKtM6 » HUCILtM 
FQMCJI FLMT HkS WKt £»*l.U»T|B W * OM«f«l*UD WHHCIU ki»Ck*FT 
HCCiKW MTA H»«C M3C MM.TIK9 T3 fUlUATi -.*. FacSMtUlTV OF 
Mt *t*CJUbTT ST«IU«e * TT»JC*t MKLtt*. FCWC* H.U(1 »T SITES 
M u t u a l TO < « ntncrt F W H u> »i«ra«t. in THE EVEUT THAT U 
«I<CUFT ST»1«S * Sttll3W6. TMC ftf&ION OF |«F«CT IS SE»£*«Lt.Y 
•CSTHICTEC TO * L0OL COMFtMfMT. T«C WOES OF SI«MtFICMT 
B U M ME BEUMCATEO I I I FEKFCMTUM 4*0 > JI UK44. COl.iPSf, 
orrMjAS (M*e M C C M F C S A K O re E S T I M T E T I E COMBITIOKU. 
FHSMIt lTIES OF StfCM STWCTU««. OMACC 61<£« M *»CJ«»i-r 
STSIM M» F«aU«(i.ITY VMUCS CB.CA.trE9 FIX * «*>«£?€«»Jimj 
ST«ICTL4«» ACTVMt *iSX TO THE >-̂ »J. IC I M M H I l i n VS. 
**Bi0iicr]a«-*E4.f»sE H»c«iTua*) mi a EST IUTEO mat t 
aK&iFIC«TION OF UITtCM. t*FETf CONF9WHTI IT TMCI* 
STfeJCTUKM. F«OTECTtCa MM T « LIKS.T *«.EASE tUOtlTUCF IX THE 
IVtNT OF T«£t« M M l ^ , I U F0«t»E**t f BftElSES E! I l« * CAUSE 
IiaiS«IFlC<MIT OFF-SlTf OS&l » . FOK K9ST SITES, ME »SSOCI»'E0 
WITH *C«T I'M F&OMCItlTKS. * Vil iF E»«(.l«kT|OU SMQHS THAT FIXE 
U*«t ISMCT IS MB * SIMKFICMn DeC«C«C«T IF CIS*. CS3?UIS0N 
OF IHESE HiUS TO SOCtM.lV MXEFTMCt *IS« LC*&S SMtoS ?*i» 
•CMTM SITES MTOW> » HR.CS H M M< •ItFCTT o* u t f F*0N 4 
M5ST 4 1 * C3ftftIM« SMQM.0 M MCt»«M£< OTIS* FOTEMIM SITES 
MEi, tW»VteiMt. tTMISATEON, HBO, SM SOMt C4SES. «MJ£fl<«6 OF 
T*i ST»ytruM M < « >CCcSU«T. 

lS-»*X-tS5 MEHtrtU OF 4 >i«M« H4J0F LOSS OF COOLMT 4CC0MMIE0 »T SE4I0US MUU«t 3F 5*J*»£<tC, r.0*'; C OCX. I Mi 
C4Sf. E. 6. 

U.S. 4T0HK E»E*6» aSWiJilOB. MSKKKTOK, S, C. 
!M 4M MTI&U! MHITEO MOl TESTUVMT »T 4 tECEW FUH.U MEMIN^ 
* • m t»m*ll*t LICEMSE FOR F«4I«IS ISIAMO 1 U I 1 , 1 ! C 
TtSTINOHT AS TO TME FMMMtLITT OF 4 SFECiFIC C14SS * 
i^cim.m~m suboca Loss-OF-cooLtM Kcioea noct) nuommiiio 
»T 4 SERIOUS FAILURE OF EMMCtaC* •^? 1' C031 l»6 »4S F4ESENTED. 
in M t K I M «T THE COXttUilO" tH4T I « i V*3S4*tl.iTY fQF '>U<X &M 
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£<f»T MXsr Dt LESS T»A» I J I S I f - T l » H ASACTCA VfAA AND T<»T 
THi i *« , i^»»^ST»L »!S* -f SJCX M ACCIOtWT t * i »£ ( . . [ i ! 9 L £ , 
fAlL.rfE f U a i i i L l T | f S »£*£ ASSUMED TO TMA££ STE'S in THE 
4cCiD£*T U * t X » C £ . TSS LUfLIHCCC * * SuO«l« FAJO* LflCA **•" la 
THE *A--»iS i i l £ A F - l > - l £ . . * - S t K l AiACTOA TJAS, TH* LUELlrtOC Of 
iEFIOi.'S £*IC«S£>a:T COAi t a * . t m ; STSTt!- f i t L J C t »AS » THE AA « 
1 0 i £ i > - ; i - , £ t f - * : * j r , »sa£T3K rti*. A*c rwi U « L ; H O O O 0* 
O0*tA!W*>«» WtACx «Ai I * T K U M W i £ ' . - - 3 l - < £ » - * . , . TKIS 
AATICtf SJMUSWES 7H£ CCAftlSSlOKS HTl'jHALi KM. MS 
M I C S A S I L I T T HlKU'li, 

:-5-J-J-292 » « STAATttO « l * . l OS 3 t i I S * *AS£S fV. F*0TECTlV« S r S T M i 
FtKU.SC*. S. L . 

u.s. iTy-ic t*£fcii CQ«MSSICK, KASMMSTQM. s. c. 
THE JTA46A..DS CJ«*i!TS£ * T t * AWcCICA* kuCiEAt SOCSST- HAS 
^iYiLPrrQ C*iTcA!A JEiATEC TC ESTaCi. ISNlkS TK£ OCStCK USES FO> 
T*£ LlTEMATEJ A E S K a j * CF . « ACTtAATOft S T S T S « S , I X FAOTECT I * 
STSTEHS, MIC THEIA ig^FCF ' IA* SrSTEMS T3 Ti« *Qil±*AV& 
ACCSOEVTAL EVEHTS THAT * tv«T CCCuA Dt*t | *6 ThJ L i f t i» *fc>CL£A* 
F j»£* STAT1J&S. THESE C M I E M A AEfHUSCaT Twt FUST ATTEMPT TS 
Dt-HUG" C S i T t J i * FOA :(t£ IkTE6«ATE0 (ESPOUSE Of Tl-t SE«ta.4l 
STST£»S T*AT M i T K : ; HE ST*T!CII AaC ?** »tf#«.IC 

1 5 - J - * - 2 4 5 THE SAFETY MO COhTJtO. OF i^L4KiUM-£33 SOLii'IOn Ik T i « S CO«T4S*;* ( i f l i t * aXWTkOa U i l U a 
* 0 ! » E . » . t . » '.LV6AE2, 0 . L. 

ce» CHE«JCAL c e v w ! ACCA* F-.ATS. cs».o. 
AASCKU «!V>S HAVE SEER ~.£o f C * C « J ? ) C * L : T T F*«*' .«TtO* IB (ME 
STGKAO' OF EMiCKEA J«AftH>a-23« SOLJTIOa F3* * * f t 1 7 * * *S IT 
Trie 0 0 * .HSHJCAt COHTAinS AUCtEA* SAFETY LAA0»-Ai»T AT it&CAT 
FLATS. COLO. J«0£« *EA* IT I0CAL STOtWE C3S0IT1GM, T H € 
* £ L A ' i « L Y ru»£ , U » ACIC SOlJIiOK HAS ttiliti «u COBUWilQ*. 
M r j X ^ I O k #LA»TS HANOCItfi I«C«ST«[U. M A O i W U T I O t t 
;««»:£«:£ •*£*•£» caMOSiOft. tfejuuiufi £crAti'M<t. » i » i 
» £ n i : S » t K I . H » I £ > U l ACUUWTAtUI I r MOCFiMk£4 ALLOS AS>i 
H.SED I M S H K r nEAS«*£9€>TS T9 C . l » £ « « « t . * « K » . « L i H E 
CAUUlTICMn TECthiME EMMAMCES TH£ .K.CJ»*Cy AM* rt£Air« FXTSICS 
SAFETT UF MOD U C W U l COHTkCt. M I C t i * TsMA COkMltwTES TO 
HjCiEiS SAFETV. THE NC*£ Ah ihOUSHIAL H i J I C Jl f fEAS F U * THi 
FtESEttT SOi.JTI0Dl, THE U S S i F F L . C / H - f * « f THE C4MCUAS1M1 
FcFOtTEE «EA*. 

•5-3-V-K12 SEFtBATUN AND OKTAINMtxT ST KOSit i*S£S 1 * < £ * ! * » OF HUME FAK£» FA2SEHTE0 AT THE 1«7} M»LE tASEI 
STSCOSIUX Ar i.AS TtiAS I 

AAA TON. <_• J . 
CAA » 1 0 « MATlCMAt LASOUrUkT. OAF klbii, T<<A. 

!« t *0»!.£ wASfS l*l<5ClI'J« H£U. tH ^ t i « » A S , « i . , 
S E » T . ; * - 2 t , l « ? 3 , CO*£«EC ALl iWOdTAKT AS»iCTi Of THIS TO»JCt 
IMCLUOiNA SE^AAATIO* AHCr CCtlT* IlWEMT Cfrlf.lOiltB * » £ . C«A«CQAL 
SeCS. AT AHtlckT OF LCHtll T£tt?£*ATU>£S. M 3 V 1 M A ktOE « A « E OF 
3£iAY TIMES TO FEAMIT PECAV OF THE SHTA! LIVES «A*E U S E S . « 0 » t 
^ O » H : : . T I C A T C S r e c * < ; * o e s , sue* AS atnanic s r s n u s ANO 
A S S U O T I ^ N : N C I J J I O f ( . u O F c c " * » 5 . CAn - : * i a : i i ? t * *a .«ne .7* 
L3KC <.!V£0 ; £ * A » » r £ 0 9A«£ fcii, P « ' * (."/•.^l.T * « Y » t » » - » 5 , 4 OK iOaS 
TJSR SJOtAiE. tO-<TAI»«SM OF \«VrT0(*-*S I<l » « t S S * « U £ 0 STEEl 
C r i i W . ^ S STOKER !N k£LL 6*fcl»«•£*£..' FACUiT lES i i THE »«£FE,1»f3 
WTHDi -«T F M S F S I T . 

1 5 - 5 - 5 - i O i IAEA-MO StWQStU* ON THE 'KYSiCAl K H A V I U A 9F kACiOACriVE COVTWDtA^TS IH TME * T < O i * f « t t 
MCSHfR, » . » . , J * . 

tlATIOKAl OCEAM1C AMC ATKSFf£«IC AODOlISTIATICi* OM HlwiE. TSNH. 
THIS AATICIE IS A CEVlfo OF A S T K F O S I J B 3K TME »EH*«ia* » 
9A0I0ACTl»i ATMOSPt'Eti:'' CGhTAMIMAMTS. TXE SriWOSI'JH HAS HEI..J ttt 
»I£HH*. MOV. 1 2 - 1 6 , i ? 7 i . THECHETICA1. ADO £»F£«I «»TAI . *E*04TS OK 
LOCAL «££IJNALt AHO U-GtH. 0ISK«.SIQ>| OF EFFLOEMTS AAE 
CISCUSSEOi AS ABE T ••£ ntOCvXTICA AAu ENVIAONMEMTAL IWACT OF 
THE £FfVU£(t»S. 

1 5 - 3 - i - 3 S l *EL£fSES OF «»01 OAK Tl VI T* I * EFFLUWTS AKO SCH-IO m'.TE FA0H NUCLEA* FO«** * U M S I * 1*72 
NUCLEAR S.fetT STjf^ 

OAI »lDi£ HATICMU LABORATOAT, OAF F lOiE , TE4M, 
FScSENTEu ;•< THIS AHTICLE IS A TASOlAi'IOH OF (.AOIOACTIVITT IN 
£FFLUEHT; <I'ID SOUS »A$Tt FSOFl lAiUtAB »0*EA IS.A«TS Ftw 
CAl£S0A« WA« 1912. THE OAT* I %CLJO€0 AFE T - t « f »f*O«Tt0 « IMS 
UCEMSEE -<C£PT F0« CEKTAid CALCULATIONS AAiJE ST THF Af.C 
»E4OLA70fkr STAFF. A Si Hi LA* AEPCAT 4AS XAOE F0« 1 1 7 1 . IT IS 
ALSO S»j»!» IH THIS AFTICL6 THAT THE J i j I O t C T U l l T IH EFFL'JCKTS 
F*CH LICENSED SUCIEAK P0>£* FLAflTS HAS 4EWSALLT tC£«l L>< IH 
COHFA'aSO" >ilTh THE LIKITS SET F0»7» ! » THE U. S. AT5HIC S « » 4 T 
COM'.SSIONi 10 CFA, FAFT 2 0 . STA*0A«l/J FOJ FBaT£CTICM ACAIHS! 
RADIATION. 

15-J-4 -316 /ALV: MALFUNCTIONS ». "(UCLE** »C»£f FLAXTJ 
Hl/^.EAR JAFcTT STAFF 

GAK < I0 .£ »JT i;*.«L lAauKATOAY, OAK A lD i£ . TEKN. 
THIS l«TiCL£ F*ES£».TS Tn£ UESUlTS OF TMEE tOO€*S»0€»T SUAVF.T& 
OF uii« MscMeiw; >«ALFJ«CTIC«S OF HALVES USEO I * « ic ro« 
FACILITIES uuelKti TMKCE StFAftAT* »JT 0Vc«L^F»i!K> T I « :«"f6«»*L'> 
AND A FCJUTrt SUAVit ;F E»EI!<Et>CE COJCEFNIH. THE iJHUCCaAAL 
i H T E i a n . oe / A L V E ; . noeiE OF T I . £ ^ALVE F«08L, '^«S COVS»*E. i i r THE 
«£VI6*S HA»£ POSF.O » THKfAT TC THE HfAlTH AMC SAFETT OF THf 
r>Fr-SIT£ .VUIC. HOaSVEA, IN A F t . CAi£S. VALVE MUlMLtlOKi 
MAW i TO TO MOHkADlOLOil'A'. i^JU«I{S TO FLAUTT OEASOMwSL. TrJ 
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A P P I A E V T HATES O F S J I F U H C T ION Of *ALv«i I A N « E O M G * J . J TO t . 1 
PC* PLAAjT H I r t * » , ALTMOUCH THE l i i * * A NDMEE& !S S c i - i f t i J 
IIASCO »V A LAW: AHOUNT OF P«EaP*«ATie»l*. 'EST OATA. THE 
F0LATT* StCVCT IN0JC*>EO THAT I S PERCENT J ' THE .iALVES BIO NOT 
WET MH.L TH1CCMSS SPCCBUCATIONS. 

i » - * - i - m THE «fc sruor ON JHC ESTJNATIOM Of sis*s T3 rue PUBLIC M S M»«ruc *c;z3f»irs i» hjcttti K*a PLANT 
JUSaUSSCB. N. C 

MASSACHUSETTS INSTITUTE OP TECHNOLOSY. CAXMI3«E, *A5S. 
T«* w»s» ATOMC EMMCT COMMISSION INITIATED .• «A«.r"- . - SIT 
$ » « * * i n iEPTEMNE* 1»?2 75 ESTIMATE THE PAO* * U I T T OF 
CEtur*f«Ct OF MAJOL'J SCTEMTIAL A C U O C M T S In U t W MATE* 
M X i . U a PONM PLANTS A M OF THCtA C0MSE4UfMC>.U THE STUCY ;5 
0IVISCO SNTll SEVEN H4-SA I U U : 1NCLU01<« SUCH TOPICS AS f t 
IDENTIFICATION o? ACCIOCNT scwwcNCCi. T « ASSIGNMENT OF 
PNOAAAILITSCS. PJiSiax FMOUCT TAAHSPOAT IN EACH J U I S H I 
Stttt*CE. flSSION MOMCt OISTHttVTION !!t THf SNVItSNNtHT, 
HEALTH EFFECTS AND F*OPf*TT 9APA4C. K M U U < « AISAS. US 
IMTEtPMTAIIOX AM) CQWtwMCATIM OF THC MEANIftS OF l A 
Fat>twti.:TT EVEN'S TO •ONTECMNJCAL a c A o a s . > FIHA;. AEPOAT I S 
EXFtCTCO IN THC SUMNC* OF 1 * 7 * . 

l » - 4 - l - M I THC OOLt GF THt ATOMIC iAFETV MM) LICENSING SOARO PANEL 
H C M l U i AW « • 

i l U . ATOMIC ENFWY COMMISSION. (AtSMtWiTON. 9»C, 
tEfilTOK* NOTE - THIS AMT1CLE MAS AOAPTEO »T THE NUCLEAR SAFETY 
STAFF P»OM THE TESTIMONY OF THf ATORIC SAFETY AMD LICEKSINC 
M M t IASLS1 FAMfi. CNAIAANM. NATHANIEL It. C300AICH, KFOAC THE 
JO 1ST COMMITTEE ON ATOMIC CMCMV OF TMC v . S . u m i m CS. 
« F T . i T , l * 7 J . CHAIRMAN iJOORICN OUTLINES THE ASLS tfOKX L0A0 A!C 
EXPLAINS HON MAK0S Aft* AF-POMTCB. KttiOUS FACETS OF THE 
HEAKtM FC8CSSS M E D I S C U S E S . INCLU0IN4 SPECIFICALLY. TNi LECAL 
M S S S . COA0OC?. ASSETS AND CCNIRICUTIOKS, W OPTIMISATION. 
SOME ACCENT EXMUENCCS H i i i S O MIDTiOKea^l TNC FUMCTION OF 
TMt ATOMIC SAFETY AW L i C t f l S I K E4AA0 IASISI IS TO CONSUCT 
« M I M « S . AS S i t K B , FUttUAMT TO SEC. l t t OF T X A3QH1C ENEtSY 
ACT. HCMIiiSS AAi COftOUCTtO IN EACH IHSTAMCE IT THKE ICMEA 
9 0 M 0 S AFPOIttTEO FASH TMC NCMEASKIF OF TME ASLS FAME1, HHICM 
MAS UCOMSSItiUtEC F0« f t IS SOLE FUA^OSE I S !»OVfH»EA 1 1 1 1 . TC13A 
TO THAT TI«E, PAOU OFFiCIACS AUO < » * tESFONSULE FOA 
AFPCU.ATE (EVIEM OF tCAAIW HAM) OECISIONS. TtC AFFEAL 
F<MCTIOM I S MM SOHOUCTEfi SEFA*ATE>T »Y MAtOi AFFOIMTEa H<iH 
»» ATOMIC SAFETY AW LICEHSIAS AFFCAL FAMEL, rtHICM OFEAATES 
I«OfFSA«(Am.T OF THE AS*.* FAMEL. 

J W - I - M I MESS««f WSSCL FAiLtAU STATISTICS ARB FAILUU FH0BA8H.ITIES 
AO*I$uA> COMMITTEE AEACTOM SAFE6UAA9S, U . S . ATOMIC EWEAST 
COMUSSIOM. MSMlABTOMt P . C . 

IfOfTOA'S MTE » THIS AATICLE HAS ADAFTIO FACH SKTIOK J 3F 
•UFQF.T Oh TME I K T F t a m OF AEACTOt VESSELS f(W LICKT MT» 
FOVEA MACTgaS . - >AS) t -12M, FUW.ISHE9 *Y THE AEC AOVISOAY 
COfWlTTEf OM AEACTCA SAFEOUAAOS IN JAMUAXY 1«T4 . TIC E0IT3KS 
FELT 7«AT THE STATISTICAL OATA ON MESSliM Y«SSEL FAILURES 
••ESEMTEC HEM HOULO M CF FAATICULAH IHTEKiS? To THC IrAOCAS 
OF MUCA.CM SAFETY. THOSE IMTEAESTIO IN THE AACKCMUNO AND 
SUFFMTIM6 t-ATEmiAL FUSEHTEO 1M THE AEMIHOEA OF THC *i»0*T 
MAT OBTAZM A COHFLETE C3FV FACK THE SU»EII«TENDEMT OF 
OOCUnCBTS. J . S . aOVSAMHCKT FA1MT1NS OFFICE. HA&HIMTON. F3« 
• A « 2 0 . l OFEUTIM« (IFEAIIMCC klTH MUCLEAA AEACT3A PAESSME 
tFESSELS IS INAOCOUATE. EOTM KITH AESPCCT TO THE MUHFEA OF 
VESSEL VUAS OF SEAtlCE AKO THE MUMCCA OF ( 4 M I SCFCCTSi T3 
F I M I T A 01WCT STATISTICAL OETf»HJ«UTIOH OF THE FHMASRITY 
OF F A I U A S . THUS MM ALTEFKATE AFFMOACH i i lit* IkKtU KHiCH 
I M V O i m TMC FXlOKIHfr STEFS ( 1 . COMSiKAATiON Of OFEKATIOHAI. 
AHS fAUURC OATA FOA MONMUCLU* TYFES OF FIESSWiZEO 
CWHtMCMTS. liKf AS AC l i t * B*U*S AMO IAFHEO fAESSUIE VESSELS. 
2 . CLASSIFICATIbM OF THESE MSNIMCLEAE VESSU FAlLUACS INTO 
THCEE CATEfcCOIES ADOPTED FOA TH!S AATICLE. i . COMFAA LSCN OF THE 
O t i l t M . COMSTAWCTION. INSPCCTUft, AHO OFEIAriNC PKOCCiMAES USEO 
H* AOUEF OAVES AMO UNFIAEO FEESSUIE VESSELS »ITH THOSE USEO 
F 0 * HUCLEM ACACTOA VESSELS. AWO ES'IHATION OF THE TL-FHTJ OF 
ANY »:FFEAEHCES OM THE XSLATIVE PAOAAOILITY OF > U J M OF T.IE 
TMC TYFCS OF VkSSCLS. * . UTILdATION OF THE lHfiUH.IT ION Ht* 
TMt AOOVE STEPS TO APPAAISE THE FAOAMUITT OF 01SAUFT1VE 
M ACTOR VESSEL FAUUAC; 

i » - * - I - J * » FAOtAtlLISTIC ASSESSMENT OF PLOO0IN6 HAZARD FOA MltLCAA »OxEK PLANT: 
I I U i I . • • 

CtttfMAl ELECTAIC COFICAnV, SAM JOSE. CALIF. 
A K T M K IS OESCAIAv? »0« ISTIFATlM IHE POTENTIAL It^lAxO TS > 
NUCHA* FQttCft STATION PAGM MAJC» FLOOOINC OF A NCAABV H U E * . 
TMC HiTHDO. APFLIES TO THE HOHTiCELLO AEACIO* SITE FOP 
ILLUSTRATION. USES HlSTOCiCAL B»T» TO ESft-UIE kOTH THE 
PWMAE4E N«.<WITUOCS AM9 TK< PKMAAILITiES OF OttUAMNCE OF 
FLOODS OUIIM THE JO-TEA* LIFE OF THE PLANT. T H J APFSCAC.-' 
AWIOS THE L0H6 iKTAAMLATlONS F*OF LINITEO OATA ASSOCIATED 
WITH ATTEMPTS 10 ESTIMATE THE FACMlTUOf OF THE PSOAAal MAXIMUM 
FLOOD, UHICH NAT KAVC A METtAtN FCAIOO CF 1 0 . 0 6 ^ YEAAS, A«S 
PEAPITt TME CALCULATION OF CONFIDENCE LIMITS ASSOCUTECl «!TM 
EXVIATIIM FCOM THE EAPECTCO tEHAVIOF. M THE AAtJS OF ESTiMATtS 
Ot- POTENTIAL EFFECT J , (T IS COMCLU9C0 fKAT A HEAiSnASLl ^UClEtA 
PtANT OCtSCN (AS1S aOULO *E THE FLOOO tAOHJuBr H ) T H AN 
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CCC-'ii^.- > 4 } 4 4 » ! L I T Y _f t S : £ i * - n TO i 0 t ? l ? - 5 l C * l > w TXS 
« i T 5C->£4i r £ . IGC, 

i , - * - 3 - » ; 9 •»-T£CTi_.x I f S ' M ;e»£i . iP»f »Ti JU-D T»£v;S iX Tic ftSilUL SEFJK.IC CF S£i»A»» 
SCvALLCfF, 4. 

t j » _ SLHALLOSF f-jt. i f «Mc i« . rO* - I "> iT *u>C i«T !£ * jM , SEAL. U , FEOt'.H. 
ACF-S- . ' .C z- ii*i«*>iT 

T- i i i j i i ' i i L i i E . i ' a S SOKE I f T f t «A iK ;OEAS AXC *i-l!_OW»Hl£S 
u r n ; : T- i s * ; : : * =J„ 'ECTIJ<I frsri*s ;» T-E nzm*. ^f^jSLic 
Cf" JF«*AS17 F*C» ?-* i f - - : U ; » i l » r CF 5l£» OF f * t j T X I l , 
» £ » i i » £ i i » t '-it I "#L£*£»74 T i£> i 4*0 4?»LiCATIiX CV S * i ! i * S ' 0 * 
J>»E SELF-aC-t iT^i ; * * Of £LtC7«.0».iC S»'.TE»S 11= F i * THE Ai » 
L : » » : ! ( i (-, T-if «.C7£CTI0»i SYSTEMS Of EJISTIxS MUCA.EA.4: FS>£« 
! T l ! | f i , 

I 5 - X - J - X 1 ' ' T*£ V*T- 4>*>(i*L PQ»J« IXST*i*TE*TAT:S* STWOSlY". - CKALLE-VifS FC4 F5aS« i lS TS J^itlt 7 12K 
SJLOwFF. » . C. . u ( t t , fc. a . 

(HXLttA* »£»ASri.:*>.i» »ix.£« AWO LliXT CWPAVlT, ALLtXTSali, = 1 . / 
C i l i U W XAflOltAL LAtXyLATCS*, 0A« ejO'iE, TEW. 

THE l»T. i AAuiu*,. i > i S 7 « i i « M 5 J C J £ T T :> • = £ • ! . » *v;«-5 
i.»ST«vi»E«'»T:»t. i T S f f ^ i : - * . OE*J£D ' . . I n t Tx£«4 • CXACLtNdES r d * 
«?»f i l»>jrSv«"t-W47iL*, ' IS £EVi£»=0. I * S • MP C Si J". a«fS£il7£C 
«S» COM-SfT', ; - . . l i x i EAlSTlXi HLCCESS CCXTSOi. i WS t Ri."*r>7 AT 111 . 
4 £i$t(,S.i<C-« •» «£C -C iuL iT3*» i o j a t S AfFECTKnC IHSTJcmEXTAT [ O 
f l * t k * i » j : » = ; « 7 . i i k iM IT f i f iM Cf »ai£» » t * » 7 S , MO T«£ XEEO FOB 
i»CvlSTlT $T4»C4AC:u *£» APisOiCHES a*HE HESEXTEO *£cA7l*c 10 
;3*T»Cl < 0 » VzSlM. 5 £ : V * ; c ^ALlFlCATiOX i f JXSTRJ4SH74T JCX, 
ilkii.: OiviTAI. iOt T »0=. OSSlJatS, i.H-3 XiTAOuS tin IDE ASATE.4EMT. 

i i - . - 4 - . L 2 J •eAaTa.ATlC*. m i i f c O F&* THE &E7S*»1*AT ICW C* l>»Q»£*IIES OF SOILS 
AJAiXSO*, ». C . jS< 

OAK Writ XAII3HA1. L*9CiATCJiT, SAX • I 3 0 E . TEW, 
SAfE P£«fO»«A*ti 0 * W i k 'Xi l -A* ' u - £ * I>L1KTS IS [S»€*E«TLf 
i U A T t O TO Ui l ! . MlSA«iu>. ? 4 » T 1 U H . 4 J < L T 4S AFFfCTEC 6T TnE 
LiAoists r*AT £4tm aui«£S MAT M»CSE. S.TES « ITX OM*£TEKT 
Sut» FCJUCATUnS « I L l aE i B C » t * i I « * . y 3 'FFICUlT TO AC* i : *c 
ocCAJSE uf I M £ * « f . A T i ! > . S n i l " EX* i > » « « I i LOAO LOCiTWH, 4*C 
iCOfcCHIC FACT3«S. C J N $ £ « U E » T L T THE T 5 ^ * » I i j £ S USED >"08 
iSS iSS IV i Soil. ?»ut>i»T!ES tOXS7j7.jTE 4S ItTtCJtti. SA*T OF Trig 
MTf**; I SCI PL ; * A * * » £ f ! c « CF S«C^ FACILITIES. Ai.T>tU6n StlftOAAO 
FE»€T«ATI3» TESII>»S IS OM6 OF T>« ".JST «:0£Lr uS£J TECKKliki i 
FO* ASSESSOR sou nott*riti, ITS c!it:TATnxs AAC HOT SELL 
USCOSTOOO. T-t l i 4 'T IO.E ( E V l E l S THESE LIXITATIuMS AMC SUiitSTS 
SECCHKfHOAriONS W**E8T "&«£ ««AKT i f I AS*. E SOU TESTS HAT »E 

i ! - * - * - » 3 2 TC«».--r. SC^ISTAUT CESFi"- 5* ^JCI-El ' *>C»E5 ?Li^T iTS^CT i£S 
»vU.»*ALD. J, » . * >>{nTA- «. C. • <:S3», j . £ . 

*£»*'> T £ t - ^»tt<£aS!T»i w*3CCi l . TEXAS 
TrtIS » I T ; ; , I i.£»iE»S THF VAUIOuS FACT2KS myOl ';C :» .u«.t«aQ 
SESISr4>.r i J i i i f c Ahi £«4L0AteS T^6i« ^£i.-H41CE i l Li iHT OF 
CJH-isi OESl i * : » ! 7 £ » I A . r-E . c»? SCALE 9 » 7 ; N ; ; _ F 373i«s ASO 
irtE !?(.'•»;. *F£Pi>i i EfFpATS CF T r t tATIQNAi. 5E<E«E STOKMS 
FJKECAS" :£ lT£« IS <A>.SAS C i r r , »a. , «.4VE i£NE«/.TcO OATA ?H*T 
I>»OV!0E 4 *0»r CONCISE iJVDHSTAMimC JF T-ie »E06«A»Hl.'.AL 
61STSI»uT!S«iS H TO«»U0OES A*>C THEU I*rE>«SITr. S u O OAJA «A»t 
SsSUkTEti I). uSEFJS. «£i [CS C»ITE«i4 FOP THE SESI&N OF T00K4CC 
ScSISTAST XJCISAS >LAMTi. 7f£ A K 3 £ S I > »ASIS TOdHALC 4"«0 ITS 
I*M.IC47;C»S H E O I S C U S S E O . » ! T M S»cC!FIC «EF£(£«.E TO 
QCC'jMESC; 4410 UTEHSITT OAIA, rOHMAOO - aiMO SC-CEi-S, T0«>U00 
Sf»;XTi*£ ItTEtACTIOti, 4 ! * JOHf.'CC iEHcKATED MISSILES. trtE USE 
CF 70«S*CPC - « U 5 »>v,Utl.S i c H E S a t i i 4 RATIONAL A°»«OAC« TC 
CeTEimnIMi TMC FCr-'Ei Ch STAvCTuHES AND »LS0 PJGVIOES 3«TA f i j * 
£J44.0ATIHi T>« Fl ;inT POTENTIAL IF TISSUES. TCHHADC Sr«JCT>>»F 
I1TES4C7IO*!, TMc PKC!»C*EMO»I » M £ » E 8 T Trtc «£T£0«0l.Ci ICAt EFFECTS 
4*E TJAJtSl-tTEC K>TC 13ADS OV 7.NE ST^.AlTiJKE, IS OtSCuSiEd iT 
LE»«,Trt. 4 ; i £ i » .>«CE*ST4>CI»iG OF ThiSE L&40S CAN L£*0 T i 
fCCKOXY OF ..^ni'i-X 71M «IT"Oi^T C3«F*0MISi 1C- S4F£7T. C J » 5 £ N T L 7 
THECE i*E R4w, ,uESTIGHi * E C A t I H i ' 0 MSiOi« FU» T0HX4CO 
•.^Sc^iTSC *i?:L.lU I^PBfijLLr F.jT,;«£ 3£SE4;C>1 IX IMIS A^eA alLL 
L£4C 7J AX i l , ; -:^S74>iuiHi OF TfE P-IESOWiSOM Aho *i.LC* 4 4ELAIIX& 
& THE X!>SH.E C*. i7c«i4. 

: 5 - * - 3 - * * > » t < I £ » uF fi>,AL EXv MCNN£>i74l. ST»T£.«£x" Ca^CEa^i NG T H £ . 4S LJM Ai SS»C"iC48lc -"F4i:m, 
S X T ) E » , », ; , 

CA» <i-u£ -(4710X4^ L4ejl>4706/, i * I! » U " ' i e . tEXK. 
(£Ci7w»<i XJTE - 41 T H * St^lEST : - THE « , ; L : 4 » SAFETT £0IT3*S> 
. . S, i x r v t * - I A ; ?x£?4«F-, 1"E *'.>.'..rmixG ».-«:£• CiF T m F I M U 
fXVI=CX«EXT4L ST4TE?<EXT (F£SI IX TM£ M . , , i « 4S i»a ACT! CA8i.£ • 
HEAAIX&. SX:Of» H4*£S nil i7TE«PT 70 COKxEXT C'l EXTERNAL £<£XTS 
7H4T CCCu'JEu E I Trtei i { F C* £ OB S.'XC; T j * Mt4BIkii; uR OX 
; X F C J > " 4 7 I J X IxCljOEi- Ix !•<£ MiASI',0 3oT MOT i'N 5 HE FES. 
Kj«EvS«. IX T n l i S£vtc» •« HAS »E4Ci<E0 4 COaMlSuI S£ OH THE 
V4MC-J5 woEiTIONS 4T ISSiiE, 4 CC«Fflj*;SF TH4T Is CGFIMEXSI/-4TE 
* ; T * ^ I S »t i ' jxs is iL iTr ix «cc£»"'.x. rms i iss . i 

i 5 - V - i - « * J .".CNCCUCIXO iT j i fxENT OF 5 HF »£C *c'3jL47C*f '>T.<>F I ' . THE, l i Lj« 4 i -" 3 4C t I C J SL F "SiSi-at 
l^CIT'jO'S XiiTt - fHt C O X C U K J U C STAr?«EXT :,F 7:r£ 4SC 
a£iVj(.4T->f J!4FF l»i TrtE 'AS '_&>• AS ?J4C7; ;4il_c • HFiaj^.r,, OOCxi:! 
V) , Z'-ld-l- «4S ISSUED CX FEB. 2 0 , 197L, IN 40011'IQX T7 Trff. 
l L i - ? * & t J T J T J ^ L X T , 7KE »fi ,.j!.4 70fiy ST4FF ;;«\<Lr*xfOL;SLr 
>t'.FAi£fi J » ; j - i »Oe 4T74CK*£MT CaHT»!"HM1 THE TikT ",F r l i ! 
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CRAFT REGULATORS GUIDES THAT PROVlJe «C3ci.S AND PARAMETERS FOR 
CALCIFLAT1M6 iVc AGE EXPECTED RELEASES. Tnf 'AS L3» AS 
PRACTICABLE' HE?.*!N«i, HMICrt 6EGAN iN JANO-fU 1 9 ? - , IS MQ« 
NCA&IXG CCNPLETION, 3UT IT KILL St SEVcRA. MONT*., 8€> 3RJ THE 
PSCPjSF.3 RULES OH SOKE VAKIATK* Of THEN ARC P>Jf-LIS«£0 I * TrfE 
FEDERAL REGISTER iTH AH EFFECTIVE DATE. IN IKE MEANTIME, THE 
REGULATORY STAFF'S CCNCLUO! (5 STATEMENT PROVIDES THE BEST 
:NTE«iK SU!<M*;CE AVAILABLE. ALTHOUGH THE L£i Tri Of THIS 
STATEMENT, COMPLETE »ITrt TME REGULATORY STAFF'S DISCUSSION Cf 
ITS RfCONME'tOATICNS ANO COS' dENEFlT CONS.i£*ATiONS PRECLUDES 
PUBLICATION MERE, »E ARE REPKCeyefNG T1E INTRODUCTION TO ?>C 
STATEMENT CKCLUOINS THE REGULATORY STAFF1* S CC-CLUSIuNS AND 
RECCMflENCATIONSI AMD THE PROPOSED RiiLE ITSELF. "SRSONS 
INTERESTED i * MORE DETAILS SHOULD EXAMINE Tf ; FMLL REPORT, 
•MICH IS A PART --F THE LEAKING RECORD-. !N ADDITION, T.lC FINAL 
ENVIRONMENTAL STATEMENT IS REVIEWED IN THE PRECEDING ARTICLE OF 
THIS ISSUE Of MVCLEAR SAFETY. Tt-E TuO SECTIONS Of THE 
ameiui 'xc STATEMENT ARE PRESENTED HERE VERBATIM, I*CLUOING THE 
STAFF'S uSe OF FQOTNGTES ANO REFERENCES. 1 

l » - * - J - * S 3 POPULATION EXPOSURE TO X-RAYS - U.S. 1*70 
CECITOR'S NOTE - « * IL£ THE HOC i f * * INDUSTRY IS 8EI*G REQUIRED 
TO RiOUCE EXPOSURE LEVELS TO 'AS LON AS PRACT I C A B L E , • THE 
MEOJC*:. PROFESSION CONTINUES TO it. THE DOMINANT SOURCE OF 
WAACK^UkriSD RAOIATUS* EXPOS-LIRE TO THE P3PULATIOM.. THE ENTIRE 
$M(4UXV SECTION OF THE PUBLIC HEALTH SERVICE REPORT Oh 
'POPULATION U P O S f M TO X-RAYS - U.S. U T Q , 'OHEM <FOA) 
r-_Ci-CAT10« 73-804?. IS OUOTEO SELON. ALTHOUGH THE REPORT DOES 
HOT I *«5»*T A CONCLUSION AS TO THE AVERAGE POPULATION EXPOSURE 
FROM r :OI.AL RADIATION. SUXH A NUMBER HAT (E CALCULATES FROM 
THE O.TA GIVEN. THE 1 7-PAGE REPORT INCLUDES A COMPREHENS IVE 
ASSESSMENT OF NEOICAL EXPOSURES IN THE JNtTcO STATES ST 
REGIONS. TYPE OF EXAMINATION. r .« OF f * j ( » « { « I , ETC.. KITH iHE 
DETAILED OAT A IN APPENDIXES. TME REPORT CARRIES A DATE OF 
NOVENe .» 1973, ALTHOUGH IT HAS DISTRIBUTED IN APRIL 197V. AND 
MY RE PURCHASED FROM THE SUPERIN.CNDENT OF DOCUMENTS. U. S. 
GOVERNMENT PRINTING OFFICE. MASHINGTQN, O.C. I 

l » - « " * - * S S UNEXPECTED RELTOOHN OF SCRAP URANIUM - ALUMINUM CERMET CORES OUR IMS OUTGASSING 
G U Y , l . M. 

SAVANNAH RIVER LABORATORY. AIRES: SOUTH C'«OU«» 
DURING ROUTINE OuTGASSING OF SCRAP URANIUM - ALUMINUM CERMET 
CORES. UKcXPECi'eO EXOTHERMIC REACTIONS RELEASED SUFFICIENT 
ENERGY TO MELT NINE CORES. IN THE SUBSEQUENT INVESTIGATION. 
COMPOUNDS IN THE SCRAP URANIUM >ERE IDENTIFIED, ANO THE 
HISTORY OF THE MATERIAL MAS DEFIsEO. THE INCIDENT M S I * I T ; ' T = 0 
BY REACTIONS AT ABCUT J50C BEWEEN PONDEP-EO 1LUHLNO* METAL iNO 
« 1 « C URINATE SALTS. NHICM RELEASES SUFFICIENT ENERGY TO 
INITIATE OTHER ALUMINOT hERMIC REACTIONS. A PLAUSIBLE REACTICij 
SEQUENCE IS POSTUL. TEO TO ACCOUNT FOP THE ENERC PELE-SEO IN 
TMC iNCIQC*?. 

I , - * - * - * • < > THE LEAK OF TANK l"'- T AT HANFORO 
ROtlKSON. R. A. 

OAR RIDGE NATIONAL LABORATORY. CAR RIOGEs TSHH. 
THIS ARTiaE REVIEWS AN HH-idtftT IN «H»;CM tPPROXIMATELV 115.000 
GAL OF RU310ACT1VE LlfiUIO MASTE LCAKEO FKJM A 933.0OO-GAL 
UNDERGROUND STORAGE TANK AT THE HANFORO PLANT OF THE U.S. 
ATCMIC ENERGY COMMISSION IK l ° 7 3 , THE ENSUING INVE STIGATI2N 
XKZZZL-^Z. .HAT THE LEAKED MATERIAL *AS RETAINED IN THE SOIL IN 
THE VICINITY Of THE HASTE TANKS ANO POSSC NO THREAT TO THE 
HOMERS AN9 THE NEA"!8r CCLUM8IA RIVER. HOkEVER. T«£ 
INVESTIGATION DID POINT OUT 1HE NEEO FOR IMPROVE MONITORING 
PROCEDURES, « . - ! I : H ARE PRESENTLY 8EING D V L E M E N T E O . 

V 5 - * - l - i l 3 'tPfSUAROS AGAINST THE T»SF f OR OIVERSIOM V N^LEAR MATERIALS 
MUCLEM SAFETY STAFF 

OAK RIOGE NATICKii LAKORATQRY. OAK RIDGE, TENN. 
0 I»J»3 I0N OF SPECIAL NUCLEAR MATERIAL PRESENTS A THREAT AS AN 
EXPLOSIVE WEAPON, AS A BIOLOGICAL POISON, OR AS A RAOIATION 
SGUO.CE. <«>!EVE'. THERE ARE ONLY A F£* i l f ' i IN THE NUCLEAR F U E L 
CYCLE RHICH APE VULKCRASLE TO CIVERSION OR SABOTAGE. THESE 
STEPS ARE l u W T I F I E O . THE PROTECTIVE NfASU«£S REOUWEO BY THE 
COMMISSION BOTH ON PITE AND IN TRANSIT ARE OESCRiilEQ, AS '-' 
TH£ RESEARCH ANC DEVELOPMENT TNA" ARE U'tDER MAY TO IMPROVE THE 
CAPABILITY OF TWF u .S . SAFEGUAIM. 

' • - » - ! - i l « UNDERGROUND NUCLEAR PLANT SITING - A TECHNICA AUr SAFETY ASSESSMENT 
CROMLEY. J . X, . OOAN, P. L > MCCREATH, 3 . R. 

UfclTfC t*il*£(*l ANO CONSTRUCTORS. INC . . PHSLAOEIPMIA, PA. 
THE SITING OF NUCLEAR PLANTS UM0ERV-0UN5 IS EXAMINEO BROADLY SM 
THE BASIS OF TECHNICAL FEASIBILITY, 0ESI6N. SAFETY, ANO 
ECONOMICS. 01SCUSSI-2H IS GENERAL FOR ALL REACTOR Tvt>ES ANO 
UMCfR6*0UM0 SITING ALTERNATIVES. BUT SPECIFIC OETAILS AJtF 
MAINLY Î EFESREO TO A i000-MM PRESSURUEL w*TfR CEACTOK t»T£Ci 
I . , A 111? ROCK CAVERN. CONCLuSICNS ARE THAT OIRRENT TECHNOLOGY 
IS IMTIRELY ADEQUATE ANO THi.T THE ENHANCED SAFETY POSTURE OF AN 
tlNOCRGROUNO SITE MAY FACILITATE CLOSE-IN SITING ANO MUH ' « 
WMEATEF. « I i » OR POSSIBLY LESS THAN THAT OF A SURFACE SITE, 
ECONOMIC TAMOE-CFFS ARE IOENTIF :(0> ANO i f HAS NOT BE6. CLEARLf 
ESTABLISHED THAT JNOER6ROUN0 Sff lNS aOUL'.v R£JULT I t ! AN ECONOMIC 
PENALTY. 
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14-5-2-535 CCHPuTER CJOFS F3S JNtLYilNC NUCLEAR ACCIDENTS 
* ! S ' C N , * . L , 

SA* S l iC f IHATICNAI. iASSrtATCRT, CAX R IJ iE , TEN*. 
RANT COHFUTSP CODES HAVE SEE* DEVELSPEO FJR use I N VARIOUS 
ASPECTS Of NyCLEAR ACCIDENT ANALYSIS. THE NUCLEAR SAFETY 
INFORMATION CEHTJA HAS SEPARATE;) OVs* H O OF THESE COOES 1*10 
13 &*2i,?i ANC 7ASUL4TEO Inim. THE rUSULUXS TA«.E CUES NANE OF 
C D S . -aC^.i.tE ON *HlCH IT 15 CPERAicE. ITS l M « U M c . CORPORATE 
^TrtCR, A STATE^E*.* ae «h*T TKS COOE OCES, A JEFERENCE 
ClT iT iv * : . i ^ i O i l ; OF THE AtFERERCEt 

1 5 - 5 - 3 - 5 5 * A PRO&RESS REPORT Oh THE USE r.f ACOUSTIC EMISSION TO DETECT I C i r l E U T FAILURE !N NUCLEAR PRESSURE 
VESSELS 

CELL. R. L. 
CELSCEC, CAfcOG* PARK, CALIF. 

HONIFICA.NT A3V1SCES I*. THE TECHNOLOGY ANO APPLICATION OF THE 
ACOUSTIC EMISSION PHrMOHENOH TC 1ETECTIUN, LOCATION, ANO 
CHARACTERIZATION OF INCIPIENT FAILURE «OlANi.SP5 IM PRESSURE 
VESSELS UAH SEEN MADE OYER THE LAST SEvEtAL YEARS. IN ADDITION 
TO MOOittMS CARR"=6 CUT BY OEVELOPNESiT LABORATORIES ANO PRIVATE 
RESEAACn FACILITiESt THE GOVERNMENT AND THE UTILITY INDUSTRY 
!<AVE ALSO SPONSORED PR06RANS THAT HAVE SREA7LV INCREASED THE 
SCC?£ ANO *?»L.CAML(TY OF THE TECHNIQUE TO NyCLEAR PRESSURE 
VESSEL mSFscf iOh . «arn P E R I O D I C W O X S T E S T - o ^ i T a a w i » I T H 
ACOUSTIC EMISSION fit CCh'lNUCllS ACOUSTIC EMISSION SURVEILLANCE 
ARE Ff AS ISLE i •"< . 'PLICATION TO M I L INC MATER REACTOR AMD 
PRESSURIZED HATER REACTOR PRESSURE VESSFLS. MTH APPROACHES 
HAVE r * l ( LIMITATIONS AM} AOVANTACES HUT, SN 6ENERAL. APPEAR 
TCI PROVIDE MORE INFORMATION 0 * THE INTEGRITY Of THE NUCLEAR 
PRESSURE VESSEL THAN Ah I OTHER MONK STRUCT I ¥E TESTING TECHNIQUE 
PRESENTLY JSEO. AL1HOUCK RESEARCH ANO DEVELOPMENT NOU IS 
CONTINUING <|TH REfeARO TO SETTER DETERMINING THE SEVERITY OF 
THE ACOUSTIC EMISSION SOURCES, CDNSIOERARLE F I E O APPLICATION 
IS ALRSAOT PROYID1 « USEFUL BASE-LINE ANO QPERATIMS 
1NFOOMATION. 

l S - 5 - » - 5 7 2 THE HUCLEAR SAFETY PROTON AT DON CHEMICAL CONPANTS ROCKY FLATS PLANT t . 
SCHUSKE, C. L. • MCCAtTNt J . D. 

t « DON CHEMICAL U » m „ SO-i.<4. COLO. 
THE NUCLEAR SAFETY PROGRAM FOR THE OOM-AEC PRODUCTION 1*0 
RESEARCH COMPLEX AT fcOCAY FLATS SESAN IN 1952. SINCE THEN, 
C0NSI0ERA4A.E CHANGES HAVE BEE* NAOt ! * THE RESPONSIBILITIES OF 
THE NUCLEAR SAFETY ANO OPERATING CROUPS. THCSE RES PONS I» IL ITIES 
INCLUDE THE TRAINING OF PERSOMKELf THE AUO(TIN« OF OPERA TIC-.S, 
ANS THE PcRFORMlflC OF NAXIKUN CRESI6LE ACCIOENT REVIENt Of 
PLANT F A C I l I T S E ' . SlkNIFICANT ClMNGES IM ADMINISTRATIVE 
POLICIES ANC QOCUItENTATlCM OF THESE POLICIES »ESE WCUCHT A40UT 
OxINfc To THE INFLUENCE K THE COPAflY NANACENEMT COMNITTEES AM) 
THE AEC AAau.JERijLt OTERATIOMS SFFICE. THESE CHANCES •«£ 
OISCUSSEC HERE. PAST I I , TO APPEAR IN THE NEXT ISSUE It NUCLEAR 
SAFETY, OISCUSSES THE IMPACT Of OUR CSPERINEDTAL AMD 
CLM>v>TATIOIUU. PRO««A« ON M.ANT OPERATIONS. 

1 5 - 5 - 3 - 5 : 0 THE LA<r ANC turn LEVEL RAOIAUON 
EASOd, C. F , » ST. OEN2S, N. Y. 

U. So ATOMIC ENERCY COltflSSlOH, ItASHlNCTON, 0. C. 
ONE OF THE RESPONS:3ILIT:ES OF THE HEALTH PHYSICIST js TO 
RECCffHENO AMO ENFORCE RAOIAT1CR PROTECTION STANOAA&S 8ASE0 UPON 
RECOCNWEC OCCUPATIONAL RAOIATION EXPOSURE iUIOES. IT FOLLONS, 
TKEREVHRE, THAT THE HEALTH PHYSICIST, SECAUSE Of HIS IACR«ROUNO 
ANO TECHNICAL KNGM.E0CE. k lLL PLAY A *£Y 13LE If. E^ALUATtNC A 
CLAIK ALLECEOLY ARISING OUT Of EXPOSURE O : W I f l » C RACIATI9N. 
TMIS ARTICLE iXANINES A NLiMftER 9 LATENT RtOIAflOW l lJjWY W S t S 
»i7H PA8TICJLAR EMPHASIS ON THE RI»OS OF RADIATION RECORDS 
OFFEREC IN EviOcNCS. THE NATURE OF THE EXPERT TEiTINONY »Y MTH 
THE HEALTH PHYSICIST ANO THE BEC1UL EXPERT. AMD **f 
CONCLUilONS OF T>« CCijRT OR 60ARO l»e THE FINAL ADJUDICATION OF 
THE CLAIM, THE ARTICLE ALSO EXPLORES THE VI£*S OF THOSE NKO 
HOLD THAT THE PRESENT L E U l SYSTEM IN THE UNITES STATES IS NOT 
APPROPRIATE FOR THE HANDLING CF LATENT INJURY CLi -AS. 

1 5 - J - 5 - S 1 - ; SYWQSIUN ON COOL ING-TOwER ENV lAi,R«*4iT - 197* 
TAYLOR, F, O . , JR. 

CA* »!?•"-« "ATICNAL LAEORATORY. OAC RI0&E. T E * ! . 
A SYHPCSIU* CONCERNING THE ENylRONP^.NTAL ASPECTS OF COOLINC 
t0*?*% HAS HELD AT THE UNIVERSITY OF MARYLAND. COLLECE PARK. 
NO., MAR. * - 6 . 197A. TMf MEETING, SPONSORED »Y T:« U.S. ATONIC 
ENERCY COMMISSION »'(0 TKE STATE OF NARYLAND POKER PLANY S l f lNC 
PROCRAM, CONSISTED OF SIX TECHR'CAL SESSIONS >|TH INVITED 
SPEAKERS FROM -JSivEdSSTY, CQWM9KN1 , V « U i T » Y . AW UTILITY 
SPECIALISTS FSESENTINC A STATE OF THE ART SURVEY. ATTENDANCE 
t-Ai LtMlTEO BY INVITiTlON TO THOSE ACTIVELY INVOLVE'' 'N C001INC 
TCIkER RESEARCH IN QUOt* TO ENHANCE THE FREE EXCHAIMW OF I0€AS 
is DISCUSSION FCLLOklNC THE PRESENTATIONS. ONE MUMMED ANO 
FIFTY ATTcNOEES, INCLuOINC REPRcSENTATtYES FROM FOUR FORE1CN 
COiMTRiES, iXCKANCEO yIEaS TO MESH. THE VMIEO TECHNICAL 
JESSIOfS iNTC A COMPREHENSIVE SYMPOSIUM. 

EVALUATION OF UUCLiAR PC-ER PLANT RVAiLAttLITT 
NuCllAR SAFETY *?•«« 

0«< RIOGE NATIONAL LAAQRATORY, OAR OJOSF, TE>i<t. 
A STuQr .4 5 RiQ* JF NUCKAR ANC FOSSIL POuER HANT OFERATINC 

. 5 - 5 - 4 - 5 ^ 
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CAUSE AND SAFETY SICIUFICAatE «F PLANT 3uTA«lS FOR -UCLEAR 
PLANTS. MSULTS SM»«E9 T«kT THE liVAlLASlLlTY OF THE NUCLEAR 
M M * PLANTS IS LONE* TWH THE GENERAL DESIGN ONJECFIY* OiXING 
THE MAST 1 TO J YEARS Of C M M K I U . SERVICE. TOLLONIMC I M S 
PERIOD OF OPERATION, HGittVH, AVERASt AVAILABILITY HAS 
A^MLCACXe Oft EXCEEDED 4 0 FEftCEXT. THE AVERAGE AVAtLAAlLITV OF 
UCLfAft PLANTS HAS MEN m*M-1 THE SAM AS THAT OF FOSSIL 
HANTS OF APPRAXINATHV THE SANE SIZE OUR INS THE .J-TEA* "EftlCD 
l * \ o TO 1 * 7 1 . A P P R Q X I M T E L Y W I F OF THE FORCED OUTACCS OF 
MrjLEAft PIAKT$ RESULTEC FROM EVENTS THAT ME CQfcStOEAEO TO HAVE 
SAFET? SICI»"ICAMCE. IN NO CASE, MXtEVE*. M S THERE INJURY TO 
THE PUBLIC 0« A RELEASE Of *AOICACTi*t NATERIALS Ik EXCESS OF 
PCKVSSIftLE LEVELS. 

1 S - A - 1 - A 5 1 N O m . FITINS SOLUTIONS FOB NUCLEAR KTX* PLANTS 
YA01CA*9«LU, i . • ANOtftSEN. S . 0 . 

UNIVERSITY OF CALIFORNIA, A E M t i E T , CALIF. 
THIS AMI CLE IS A ftEVIEh OF THE CONFERENCE ON NOVEL S H I N * 
SOLUTIONS FOR NOCUAA POttR HANTS, HELO .N SAN R4NCI5CO, 
C A L I F . , NO*. * - » , M T J . Xki STATE OF THE AllT OF HtJOA 
TECMMM.06IES FOR OFFSHORE AW) UWCKStOUAfi SIT1NC I S ftEVtEMH) 
HTM IN T « N S 0* KCOuKINfc THE LICENSINC OF REACTOU FROM SITE 
KfLATEO S W I M CENTAL FACTORS AW) EtHHM£E*l«C, FINANCIAL, AW 
RCCMLITCP.Y UNCERTAINTIES, MOtlENS JF COMPILE ICNS AVE SITE 
EVALUATION 4MB TECHNOLOGY ASSESSMENT ASSOCIATES KITH THESE 
IMMpttTINE CONCEPTS AW AtSC OlSCWSSED. THE CONFENaCE 
PARTICIPANTS A i » m THAT «LXM NEH TECHMLOS1ES FOR EXTENDI** 
SITING O H l O t ME AVAILABLE. • » < « « ANEACNATEft PROTECTED 
PONE* FtANTS SEEN TO ENJOY ALMAST UNIVERSAL ACCEPTANCE AN0M6 
ARCHITECT EHC1NEE* AMI UTILITY PLANNERS, »UT OPINIONS (CRE 
STMNSLY BI VISED ON THE SAMfTV AND ECONOMICS OF OTIC* N M 1 
CONCEPTS. 

I * - * - l - » » * BENEFIT COST ANALYSES IN LICEMSINC OF NUCLEAR Pg«EB REACTORS 
HILL, ft. N . • MVAN, ft. H . * kICMOLS. * . L . 

Oft* NIBCE NATIONAL LABORATORY, OAR R106E. IENN. 
THIS / 'TICLE DESCRIBES THE EVOLUTION OF A METHOD USED TO 
DEVELOP BENEFIT COST JMALVSES FOR INCLUSION Ik EMUUSINENTAL 
STATEMENTS PREPARES FOR THE AEC DIRECTORATE OF L l C e S I N C THE 
ARTICLE DISCUSSES I I I THE MIST01T OF THE FEDERAL tSVENNHENTS 
e c s i i S P s E N T or B C S E F I T COST A N A L Y S E S FOB. * A T E R K C S I U X E S 
PROJECTS. < 2 | THE EFFECT OF THE CALVERT CLJFFS CASE ON AEC 
LlCEMSlNB ACTIVITIES, I I I THE DEVELOPMENT OF AEC CUtOCS FOR 
PftEPASATION OF ENVIRONMENTAL REFOftTS AND BENEFIT COST AMALTlfi 
A M THEIR EFFECT Ok OTHER ACT ;«IT I B S , AND • *» SOME POSSIBLE 
TRENDS IN THE DEVELOPMENT AND USE OF BENEFIT COST ANALYSES 
OtVtLBPEO FOR ENVIRONMENTAL REMfttS AND STATEMENTS. 

1 5 - B - 1 - 4 T 3 AN ASSESSMENT OF ATviBEMT RISAS l > U . S . COHWtftClAL HUCLEAA POWER PL/NTS 
NUCLEAR SAFETY STAFF 

OAK UOCE NATIONAL LAMUfOAV, OAK RIOCC, TENRS. 
THE AEC HAS SPONSMES THIS STUDY, ALSO KNONN AS THE *£ACT0R 
SAFETY STUOV, TG .«4»* A &i«NT:>.TivE ASSESSNENT OF THE 
POTENTIAL RISKS INVOLVES IN NUCLEM FOHER PLANT ACCIOCNTS. THE 
STUDY SNOOP, **MCK MAS OlftfCTED »T OR. HOMAN C . RASNUSSEN, HAS 
CONFUTED 2 TEAAS OF « « * AND PftEPAftEO A DRAFT M » « T ENTITLE" 
AN ASSESSNENT OF ACCIOEHT ftlSCS 191 U . S . UNNERCIAl M U M 
POME* PLANTS. THIS PNOBIUOUS RCPqNT CONSISTS OF OVt* MOO 
PACES BUT FOR CONVENUAKE I S DIVIOO INTB 1 4 SEPARATi VOLUMES. 
THE SUMMARY RSPOftT CONSISTS OF 2* PACES. ANS I X NAM REPORT 
HAS 2 * » P A M S . THE RENAIHPEft Of THE REPORT CONSISTS OF 
APPENDIXES. ftEPHINTeO M U M IS THE SECTION C M i T l E S 
INTRODUCTION * C ^ j B L T S FSON Ot ON AFT SUNHMT NSPOK. NHTLE 

• t - « STUDY HAS PfcESJNTEB THE 1ST MATES RISAS FROM NUCLEAR 
FONfft P-.JHT A C C I O E N T S AND CONPAftEO TNfN NITH OTHER RISCS THAT 
EXIST IN OUR SOCIETV. 1? HAS HAH NO JVB0ONT ON TMT 
ACCEPTUILfTY OF NUCLEAR R I V S . ALfHOVSM TMC STWOT DCLIEVES 
•WCLEAR ACCIDENT RIMS ARE »1 SMALL, THE JUOtNEUT AS TO UHAT 
LCVK OF RZSR SOCIETY MtOI. J K t t t IS A DftOAOc* ONE TRAM CAN 
•ft* *1C" < * * * ^ 

I S - * - a - » T * LOSS OF FLUID TEST INTECNAL TEST FACILITY AMP PHOOLAN 
COPLENt M. L . • YIARRONK), L . J . 

AERCJET NUCLEAR CCNPANT. IDAW FALLS, 1DAMS 
THE LOU OF FLIrlD TEST INTftfeAi TEST FACILITY MAS DfSICNEO TO 
SIMULATE, hi NEMLT AS POSSItLE, ALL THE WTORTANT EFFKTS THAT 
ARE ANTICIPATED TO 0CC«* MNTIM * LOSS OF COOLANT ACCIDENT IN A 
LAME P * E S S t * i * t O NATBI PSACTOP TYPE MUCLEM STEAN SUPPLY 
SYSHM. INTCCtAL, AS USED M R S , DDVINCS AN E l F S S n t N T fOHDMINt 
THE NfCLEAA. TMRNAL, NVIMAJLIC, AND STRUCTURAL PR0C£5SES 
KCUNR1N6 WF.IM6 A LtiS5 OF COOLANT ACCIOENT AS OPPOSEO )C THE 
SUNJLC AND OU*l EFFECT. NON MJCUAft, SMALL SCALE, 
?HCANOHVB«AMUC OFERI-NfMS CfiMNCTEO TO DATE. A NININUN OF I « 
LOSS OF COOLANT U » W I « i N T S IS PLMNtO IN THE LOSS OF FLUID 
TEST NITH VARIOUS SIAVLATOO LINE • * « « * LOCATIONS AND S U E S , 
INUUOIHS SOM INITIAL ISOTNfftPIL TESTS USIN6 A COSE SHWLAT0-* 
AATK-'* THAN THE ACTUAL PO£L ASSEMOLiES. 

i V * - » « « « t CONPWTCft CtArtHOL AT MuCE NUCLiAR OlNERATlNC STATION 
NONA I S , 0* I . 

A T I » » C ^ * « v OF UNAOA LlHITtO, SMENIOAN PARI, ONTARIO. CAN. 

•"~"-*4» 
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T ^ i » w - * a < t - - trjLl nvCLEMi SAaHLATtaS .TATSG*. SOOS0LE3 TC 
tc CRITICAL n S W M U » n . . . T H U S I D : U C T CI&ITAL COHTAOL 
fj« *E*CTOK &i£«ji_i;!(»» M O a s c i t i c #a«s OUTPUT i * A SEAIETO* 
fouakSMt i j * » iae mot* THE ocsiec AHC g * R t T i « ?«u.essF«Mi 
M * C A H * ! * i « « n s SUCCESSFULLY AT one* MUCLEAA S I C T I O M 
swtC* MS F*E3Ekti.T »HB9«Cla« POKE*. TMC COW^TSU. 
FEAiFMCAALl, » • * SSFTaASE OFEAATINS STSTEa mix M S !« •£» TS 
M8VISE A I j B : i ; T 3* M U U U M l S O F T M A E JtLF-CHtC*lHS 
FuKMOKS 13 THAT TAAatFEft & CCXTAOL TC THE UMtOtt STSTE* C M 
At CMAIEC OH! AVTOMTlCALLf U D CAM « E1THEK PAAI1AL GH 
TOTAL. OEFEMMJCt Ok MUCH THE FAHTICJS.AA F t i L l « : HOSE M U H T V i 
laE M i l T»S* OF T « 6UAL 0ICIT1L C £ W . - f » S 1$ TC W N I K UMT 
AEACTO* »0»E* AZftAATlOa TO CCAITftOL THE -;HcKATIO* * ELECTAIC 
FO**A TO AS 0** *JTO* EaTEaEO VALUE. A aUMOEA Of FtMCTIOMAU.r 
I W O I W W FaOSVfcAHS FOQVlOE OIKCT OICITAL COftTAO*. IK TWi FO** 
OF M f c i S St MSITAL OttTMftS TO DEVICES IH THE F ! f l » , SO THAT 
T * C*TPU t K U T i M FOO* t E A C R * aAAJAJF TO 100 K K S H 
ELECTA IC • O t O BKTPVT I t goaf HITHOUT OFEAATOA I k T E O y E M W . 
?*» SAJ0UTT JF THE AAAOAt A1WUKIATIO) tEMOEMEAfU R M TlC 
SENEOATIat Ja iT AM O M U t • * THE COSTML COaFUtEOS U T U U I a S 
nl«* -S»*ES M l k a s M A CATrtODf-AAT TuOE D I s n W S . AH ElTEaSKE 
OFtAATOC I B t M C T O t f (aA—HCAA, USWA7 S W E O . aMCCM MAS 
AEMCES T K CSNaCmOa OF COM • & - • * • * * > . 1-iSTHMEkVATUk. HAS 
ics> n c i w u t f t i* THE s»iT«» O I M U L COBTASL c o v w a 
STJTI*. 

is->-3-T9z A st**t> or AF*L;EO i m m o T w s i m M O use BJT» t.m* * * r a tsocTat C O M A I A F E M S 
TME*-* IWL, A. 

At t ' O M W U . SBC* ISM AttOflC M « c r 8TAO&IMMHI 
T H U AATICLE t jumps a s CAT* OEIATO* is THE iasrouoiaSATiat, 
Tssnas MACTictt. AAB ao*Ta* ta t rinrnooifi FOO S O I L S * * OS» 
FtESSuOIIEB • ! { • AEACTO0 ( W T I t l B l T AIATHFACIES. 
OUESTlaaaAIafcS a S M SE9T TO A OOFMSftaTA? IV* l O U C T l t a V 
tEACTO* UkSTAALATfSaS Ml TfcC tCStlffC t t A t B . « E K W W I , • • * 
SaEflC* aaECH M M UTHEC M M l T B « M OFtSatlSR M aEOt 
STHJ. MaSSS CSaSTaVCTkSa. O O ^ I U T B H V Tie f H f O T I * 7 A M U 0 
f « « tCOCAtJ* hAAMlSiAA W f H O W t t l K T V C M > « I W B W 
msTAMtaT MNuirs la Atcata « WE K S W c u m u W i M k 
TMC W«»<V 1WICATU I « f ANttACO nNOaoTOMI tttAWWC 
IaST«MmTAT19> mlCOAOMV IS W O E * . 

1 4 - 4 - w u tLMMiTAi. laetac A M « S T » V u e t a f AotoaMisa an ACT;tcras CMMKML AT L A * fosuMmAiioks 
A*u.A»rr, A. « . 

u. s. *;o«ic m o w U M M & S R M I 
THf CA>**I i . ITT Of K t l M t U CH—tOAA, TO AOSOOB tt^aCMTAL kOOMC 
AhC « T < « . H U M AT LO« COMUKiaAflOKS MAS SCCS t a K n M C « t A U . r 
EVALiMTH) TO SBSCME TNE f f t t C T 0» T « M t U T M l O* CCOTAU 
C ^ » * I t « * » a A M « ! H I a t T M l * S^tCI f lCS U M T S , ( a t 3 K M T I A S 
r U U E t t a !«CU10S I9LET COHUBTBCtlO*. S W C M t C U A « i 3 C ) T » o 
S i L A T I K NUKlalTT, I » * f (T CMAAtOAL A M I M M U a i A M . CMASCDAL 
AESM S U E , OtALATIOk OF TEST. ttB itd 0E»7a. T IC «*T» 0 0 T A I K 0 
i * AX (KTE1SIW STUOT Of THESE AASSMTCAS W » E fCCa COMEi.ATE* 
ASSUHIM A ?tf3-STE» ACSOMTIOB HEClAAMSM ' 0 0 RAeiCUBJOC C* 
ACTIVATIO CMJ6.C0AU THE COmAEi.ATiOi IS MESetTEO T9 A10 THE 
KUCLEAA InOuSTAT l a OESIOI IW CMAOUMA. ADSOftftt* STSTEaS H S 
AAClOlOOtaE a tTE«Tt9« . 

I » - * - » - 7 2 J THE MK4EAA SAffTV M06AAA 4T OQat CHEatCAL C O V M T aSOLT RATS H J A * I t . 
SCtWSAtt C. L. • HCCAATHT, J . 0 . 

00« CMMICAl CdWAaT. 6«ti)EA. COLO,. 
THIS IS THE SECGMB AAAT (V * TaO »A«T AATIUE « THE aUCUAA 
iAff.TT N U U H AT OOH CMEKICAL CiW>Aa»«4 M0OWCTUM AND 
AESEAACM C i a \ E « AT M C t T FLATS, SQUKa, C A O . »ACT 1 l a V C l . 
SAfETT, 151511 OtWLHAEO THk ABMOISTtArlVE AMD COKTMC ASPECTS 
Of THE M O U L M . r « I I I DtSCUSSES THE e i M k l a C M A i . AMD 
UMWUTATIOaAi. MOULAKS. THESE MOOLAKS HAVE COaTAIOUTEO DATA OM 
f a ( &UTU.AL1TV PAAaaETEAS aEEOCO I « THE 0CSI«a Hf WH 
EOUlTKEaT ADD F i C l l i T I E S , AS u l U . AS THE E«ALUATIO«l OF EXISTIM6 
FACILITIES. THESE OATA HAVE KESW.TEO It UaltftlF E«ltFaEHT 
OESiiNS, SdCM AS aETAL n k V T t M CltUCIOI.ES AaS STQ*A6C FACILiTISS 
l a 4HICH D^UCLSaS AaC T a l M . i a t OF AOOCCSS OAKMIS MOT 
F4EVI3USL* •EAXiTTEO HAKE ACER SAfELT ACCSaPLlSHEO. lUESE 
laMOyATioaS hAVC COHSEiluFnTLT LEO TO aDaETAAT SA«la«S IH 
MASOLIai OF F iSS I lE ;>T^F!ALS. 

15-A-S-732 SICLiMCAi. EFFECTS OF aSALE CASES I A KEV'E* OF SELECHO FAFEAS F ^ l E * T t S AT THE l*T» HOOVE CAS5ES 
STH»0SIlA< AT LAS VE6AS I 

KOHaEA, F . S . • OAATOa. C . J . 
OAF t I M E HATiOaAL LAOOOATO**. C M K106E, TtaAW 

THE HOOLE MSES STaFOSIgH HELO I I I LAS VEOAS, HEV.. SEFT. Z* TO 
2 1 . l * n , COVFMO ALL UFCATAaT ASFfCTI OF THIS TO»IC. 
IMCLtaVIlN THE OIOLMICAL EFFECTS CONSIOEAED HE« I , S E F A U T S 
SESSIOMS af*E Of VOTED TO THE »I0LC«ICAL EFFECTS OF AAOOa fO OF 
THE OTHES HOtLl 6ASES< OUT SFEClAL aaEKTIOa HAS FQCOSEO <M 
«ATFTOa-»S. THE LOaAEST-LlVEO MOLE 6AS OtliASSS FOOH MUCifA*. 
FACILITIES. FBIaCSFAtLT FtffL MMOtfSSCoS FLAMTS. fHE COST 
AEHEF1T ASFEtT Cf LIMlTiMS EXFCSUAE OF THE AOaLO F0FULA..«rt TO 
icu. cc¥Ci«ra»riou OF T H U tAOiowa toe MAS OISCWSSCO 
eiTEaSiyEl.7 OUOIK*. I t * SnUFOSitta. Tn( AA-iOAlTY OF THE 
FA0TKIFA3TS FELT THAI EFFECTi«E COaTKOLS Oa L * C E SCALE 
EtIISSIONS OF i R f F r o a - 4 5 , SUCH AS THOSE FKOa FvWL A E H U K E S i l M 
FL<XTS. Z*CUi.O Si INSTITUTES AS SOOH H FAACTICAtLE SO AS TO 

http://CltUCIOI.ES
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• H U M S f o u i t u ecacvic CFFECK F*e* THIS « U HAM 
«jtf>iQACTivm. 

i * - * - » - m t*.s. a b u t ro«* FUHT nm.iui.ivr MO CAFACITT s»«i»JTici rot i»7» 
w a w SAFETY STAFF 

Ms AIOCE sATioMi. uxyunMnr, 8*1 t i s t c . TEHH. 
STATISTICAL IMFOAMTIO* COMCEM** MICLEM M H O FLAHT 
AVAILABILITY, n w CAFLUTY, AM IEACTC* AXUCMUITY FACTMS 
w» i * n KAS COKFILEO ram s t m w u i i . AEFGHTS sunatito TO r«a 
u>s. ATOMIC ESCHSY cownuio t IJ»C*. STATISTICS SMOKEO THAT 
F L « ? M u i a u m ot*i«o i * n MS SUOHTLY LEME* THM THAI 
K K t r a FO* I « T J . * Mt« ia» otsEWATtaH GMCEAHIMC ATT»H«KT 
6F, ABD CONTIMKO KVQUMCt AT, M FEftLcRT AYAILMUITT AFTEA 
1 TO * rCAAS* OFEAATIOH MS MOT SUBSTITUTES »Y E»f*IE*CE 
o w t w i t n WCAKSE or cjatnuvc OW*A**S AT * FE« KAMTS THAT 
STaOBOlT IHFLUGHCM THE M U t U FOB THE SWU Ki—TA OF PLANTS 
WAT HAVE MCR 1« OFCAATIM FOB 1 TEAM OB W i . HBsCVE*. FLMT 
w u u « u . : i r MO CAFACITT FACTMS FO* HSCLEM FOMEA FUUITS U U 
COHFAMOU re THOSE HCFarreo SCSZMMCOE rat FOSSIL FUCLES FOBS* 
FLMTS OF CONFAJUtttE ( K B 4 » IMS. 

lA- t - i - t 

UH-4*0 

J*-l- i-W 

l*-*-»-«* 

*K aotxiac FAFS* on FooytATieo sCNtrrf > W M w a i t s FOKE* M . H T sires 
OOCMlMOW •!« A. 

MOUFIELO HATIOHM. L ' J O * * T S » , OM * » W . TEM. 
. THIS MTTCU UVICHS * FOSFOSEO «SULATO»Y tvsoc. FOFOL»TIOH 

o a n j t a r i o * MOW* IHXIEM Fane* FVMTS, MICH TME ACC 
W I I W W 1SSMM TO FAOVlM CMOMtS OB ACCEFTMIC POFULATION 
CMMAtTE*SSTT£S FOE. * M K l U l U K W SITE. IMC FtOFOSCO AC 
e a s e IMOLTEO COMUTI«S FORMAT U N FNUCCTJOHS »ITMU », z*. 
MM 4* U U < OF MC H H . T*0 TtCMMMS Fu» EvALOATlNE 
FOFUUTIO* 9isT*iwriak» MOWKO sires AAZ « , » DISCUSSED, THC 
FH»T TCCMHIOVE I t THE CIS OF M VMHCMTiO UMHATITC 
FOFOUTIO* «S . F1STMCC. TME SCOW) TKHMIOME IS CAU.EO A SITE 
FOFtAATIOH FACTO* FO* TMC FBHFtSE OF C « F U 1 M SITES. AHA THIS 
T K M M W KSICMS M N U T W i AT l O N B DUTAMCf S LESS THAU THE 
FOFVUTtflH AOHfCHT TO * S J r t . THE ACC 13 COHIUUIR. IK)«J( OM 
TMOSC FBTEHYIAL TOOLS* Mi. F « S 9 m . T AFFOOfEO SiTSS HAW a f t * 
FOMB TO If ACCtFTAOLE 10 TtOKS OF FOmLATCM OEBSmr AS rfl.4. 
AS or t o o c«fe»ieE»nsks. 

M T U 0CACT9 J4FWT HES&IACH nFOWATiaa HHTtftS 
COTTWfV. « . «r • HOtSSCh 0» 0 . • MtlTRAO, fc. C 

M U F I f t O •6T19ML tAODBATW*. OM *.Wf*. TEW. 
IMS A0T1CM IS A tfVfCK OF TMC SECSOS <Mia .'•JACTOA SAFETY 
MSCMCK HRKHTtCN (KSTIMS. SKKSOCFJI FT THE ACC 01«ISIM OF 
OEJKTOII 9AFET* AESEAKM. NBAS AT AtC NUODtnftTCASi aERMMTOMt. 
m», ten, i*-», IOTA, THIS aem*» . AATMOWM sna<M u SCOFC 
TO THE FIIST HECTIN6, MAS OifOMIICO SOOBmAT OWFEArtTlT M 
THAT THJM HEtE 0O.V F«0* TMMStOU. USS10HS, KITH FAtALLEL 
scsitoas co OOTM OATS, THE TECHNICAL stssiMs • * « m i u s OF 
COOUOT AWiOEKT ILOCAI TEST FCOSMH. i l l FJS1 SfKAVIOK 
FOOSOAm 4)1 FtlHAOT tTSTM WTOERITT « W U K , A«t t*l COOE 
OE«CiO»MMI FOaeOAO, QVtJt Z79 fASOHS. t<rwOIIK SCV8FAL 
FOOCISII 00FI9SC«TATIM|S« ATTENOO? ME HtfTIMC. WIT NO 
FMCCSOIMS AM Ft tmtUt IT IS MFFMOIT FOOH THE ««MNTITT ANO 
0UM.ITT OF ME lEOOUCAt. AOtUVEOEMTV UFOETEP AT THE HEETI46 
THAT THE OtAHSO IM EXI>UUHWt'At. FHOOAAHS, tHCt-UOIlK 
COOSWUCTIOH AJM/CR MIOtFICATldMS OF FACIltTiES MMJCN SO 
00MMTCO TW TU«S AT TK fUtii »CETJ*6. Alt U U W I W TO 
FSOOOCC At SUITS MICF SlMIAOlES OF MMT FtCSEHTATIOHS ME 
IHO¥0S>> 

ttowoyriw w i t i w 
»E«arr, A, E. KEAT TtAtSFE* U FOOt 0 9 U I W STSTrltS 

tOW STATE UW««*ITT, UNO) CITT, IA. 
KECMT EXFEXIOEHTAl AW AkAtniCAL OEVCtOFOEMTS M FOOL 
ftOILIlK OUMOMT ME OEVIGtiOt Al» 0CSW.TS **f WWAJtUCft THAT 
CIMIFV T « 9CFEMCHU OF CAlTlCAi NEAT « .W OH MATB SEOHITtV 
A»C- FLOIO F*0Ft«TieS. OS* AOMTTtUA i*TE«F*ETATIOOS OF OUAMOUT 
AVE 0tSCtfSS«O« AMD THE EFFECTS OF SWFACC COHDITIOO. At I Hi . 
ACiSiAOATISM* MO TSMSI8KT MEATtOS (OK tOXIMI MC MSCAlSfO. 
/(MOWTATIOa OF CAITIUt MEAT *X*3- THE ACUTIOM OF SOWS TO 
MtWOVT. MO HEM TECHNIQUE* K * *TA»l t f i«S ELECTA 1C MCATEAS AT 
OUOHEMT tti ACaO CONSIOCHEO, 

F>*eOHVC4.IM i i / * » : « WFIH6 000KAL OFCMTION OF LtOUUt HCTAt COOU0 FAST MEEOC* »£«T10^I 
FI90«CT(00 

1'MOOe C » . • MWOIOS, A. ft. 
iHU^MSITV OF VM61MIA, CNMi.arTESFIU.Si » . 

T. IS AOTICL*. MESSHTEO IN TMt FA4T1, «I?}|BS THC 1EHAVI00 OF 
M4MMHUI0SS FAOOUCEO 0 » | H « THE HEHOMCOKSATIOH OF A K4VIO 
HERL C0R.E0 (-AST MttOSk 0»£1CO lUVOIt. TME EESO.TS SIVBl 
MC v-«MMtt.T FtON TMI LITE«ATWW, <OT SCMAAt. lOOCFEHDCMT 
CAUHUTiOK ACE ISCLfiBCO. HUFEa.CAL AfSOLTS MC HOKMALtEEO TO 
A MEFr«NE» LUFM AW ACE CORFMEO HI CM • SIHICAtt SIIC LlSHT 
UttVt KACTOA, HMICSS OF HAOI0»CTt«ItY STUOUO JHCLUOE 
FvJfNNIU* AA» OTHEA THAKSWUMe CCCMBfTS. FtSSHW FAWWCTJ, 
n i t K M . COBUEICM FM0UCT3. ACTIVAftOM FE30WTS. AW T*AMF 
FOOA. EMC MCVIEtt AlSO 1MCU0CS WtA OH AAAluACTUrtfT TlKSM fCOH 
/«« OFCAATlMfi UFSAIEKf I OF LHFMS. OATA ME INC4.U0E0 FO« THE 
FAST OfAL.aat EKA-a, FEMI. MFOF. eOUHAIAT, KAFSOOIE, MO 
Hft-tt OEfKiMnCO 04>A FO» TW THEWUA HACTOtt SAC, EMA, 
MO MAtlAH. THIS M T i a S IFHTT I I tHtCOZtti Vim. FHSOUCTIOM OF 

http://nm.iui.ivr
http://CNMi.arTESFIU.Si
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< » O i j A C T i » i r t . ra*r : ; SCHEGULEO eat SSICLFAA 4 » » T » . » » « ? > : 
• ILL O I S C J S S TKc TRANSPORT SF t*C10ACt WI Tr. 

i * - l - * - 6 0 THE CONf»i».. HChlfCli lHi , »*C REPORTIHC 9 RAOIOACTIYITY IN t f H u W i I . AEC 0»N*0 FACILITIES 
» U £ S . M, S . • CCFFRAN. F . E . 

cSEACT 9£ SEARCH **0 b£»ELOPKNT ADMINISTRATION. > U M I K t J 4 . 0 . C. 
•ACfcRAKS FOR HflhlTCAlk* MO REPORTING Of ««IOAC M »ITT Ik 
EfrLUSklS ME » J I X ' » l « 0 AT AL.L U . S . AtOMU ENEA6Y COKrUSSION 
lAECi F A L i i i T i c S L!SCnAA61N6 CCJCENTRATIONS Bf AAOlaAC'lVl Ft 
THAT r:l»i POTENTIAL HEALTH ANt SAfETT <A Ed* IkONMEKTAL 
S l - N - f ICAHCt. TO EHSVAE THE EFFECTIVE « .iiNEHT AAC CONTRCL OF 
EFFLUENTS 1$ THE SSjECTIVE SF THESE mOMANS. THE HAT*** Aftd 
wUAATitltS OF RAOIuACTlYiTY OISCHAXCED TO TH* ENYIROHHENT VAST 
•lOELf FAON SITE TC SITE. PAiPAAilY Oolk« T9 Tift atBE MiUETY 
OF OPERATIONS AMD FACILITIES. EFfuAENT CONTACL 'ROWANS AT A t t 
SITES ARE M l W t i a BASEO ON CUIOANCE PURkft.«ATEft IT T < 
INTERNATIONAL C0NH1SSIGN OM RADIOLOGICAL PRO? ECT IOp>, THE 
NATIONAL COUNCIL ON RADIATION PROTECTION. AAtt TMc r t t E U 
AAOIATIOH COUNCIL. TO NAINTAIN *» 0 » 8 W l t N 3F ITS EFFLUENT 
CBNTROL PRACTICES. '• .« AEC HaS OEYcLOFEO AMD i W T U u T E S A 
CONPUTtA USED ANNUAL EFA.UENT DATA NCPONTiat SYSTEN TO EN SUM 
•. . iT tFFLJENT CONTROL PkOMUU* ARE P*OPE*LT MAiNllBNEO. THIS 
SYSTEM HAS PRCVEO TO W A » « Y isSEFJL INTERNAL NAkUttEMENT TOOL 
f» EWALUAIINb THE EFFECTIVENESS OF EFFLUENT CONTAOL PAOtRAWS 
A»D F&* lOENTIFYIHt POTEWiAL PNOSLEN AREAS. AN EFFLUENT 
REDUCTION PROULAN THAT FOCUSES ON THE RgOUCTICN OF ISANTI TIES 
RATHER THAN CONCENTRATIONS Of RAQtOACTIVtTT HAS RESULTED IN 
SUS&TACriAL AEOOCTIGMS Ik OtiANTITIES OF RAO 10 ACT 1* ITY RELEASES 
FROM SELECTED FACILITIES. 

i * - l - 5 - T L THE CONTROL, ftOKUC*IN6. ANS l E W U l U S OF KACI3ACTIVITY IN EFFLUENTS I I . AEC LICENSES FACILITIES 
MCfilNAuTHA*. 1 . » . • COLLINS, J . T. 

NUCLEAR REGULATORY CCKMISSIOM, aASMNSTON. O. C. AND ENVIRONMENT 
CONSULTANTS. I N C . ML LAS, TEA. 

PROCNAAS F5S CONTROL A M NQNITeSlM OF RADIOACTIVE EFFLUENTS 
A4£ RE4UIAE0 AT ALL FACILITIES KJWLATEQ »Y THE rf.S. ATONIC 
H B C T CONNISSICN IAECI. LIMITATIONS A*S (ESUItENENTS F N 
CONTROL AN* KM!TO*INC OF JLA0IS4CTIVE EFFLUENTS M E (XHLESSCO 
IK AEC REGULATIONS ISSUEt UMtft TITLE 1 4 . COOE Br .«*KAAL 
EECULAT10NS. I K kE«L'LATIONS ANO FOLICIES F9k COMML Of 
EAFDSJNES F*CH AACIATI0N AM) KAMOACTiirE NATEAULS A«E AASEO 
KINAAILT CN HHZiU,t F«CNVW.6*TE0 Av THE INIEANATIOMAL 
COmlSSICN CN AACIATION MOTECTION. TME NATIONAL COMCIi. ON 
AAOIATION FtOTECflON, ANO Tf< FESEAJML UOIATION COUNCIL. 
C3«ITtOA>S IN OPEAATINb LICENSES ISSUCO NT THE ASC AClMUE 
AFP«a*AIAT£ S^tvEILLAfsCE ANO NSMTflNINC F«W*ANS AS A NASIS 
t<» OEWONSTAATIMi COMKIANCE » I T * AiC AE&JLATCNT L l k l T S FON TKE 
AELEASE OF (AOI0ACT1VE EFFLUENTS. 

l t - l - » - 7 i iNCI3EST AT THE LJCENS KEACTCN 
NiLLE*. J . N. 

HCLIF1EL0 NATIONAL LAACNAA7CWT, OAA AIOM, TENN. 
THE LUCENS i.i-nuttl EXFcHlNENTAL NUCLE1K FJNEII STATION 
SuFFEAEO A LOSS nt CA«SON 030AIOE COOLANT ANS OEUTEfllUR OXIOC 
HOOECATuC, AS NEL^ AS OAFASC TO 3NE r» ITS FUEL &.MCNTS. ON 
JAN. 2 1 . l « t * . THIS AATIUE FKESEkTS SOW OF THE F U l I N I N A t V 
AESULTS OF THE I NVf STISATICN AS TO '.HE CAiJSE OF TKt 1NCI6EMT. 
THE FINAL AESOLTS HAVE NOT KEfc • ^ l I S H E B . 

U - l l - 7 * IAEA ST NF OS I UN ON E*rE*l£MCE FMM OFtkATIM; AM FUELTJ* Of NUCLEAA FONEk KAKTS 
MtJO*. * . A. 

E M W t AESEAkCH ANB 0E»ELO»K»T ACNlklSTAkUgM, OAX ftiSCC, TEN*. 
A STHFOSlUR ON EIMklENC^ FkON » C « A T I » i AN» FUEXM6 Of NUCLEI* 
POKE* PLANTS «AS HELO OCT. t - l 2 > H T » , AT T-rf I NTS (NATIONAL 
» T 3 M : C iKt*ii t i t t e r iu V I E M M . TME«£ C E M 1 » A P A R T I C I P A N T S 
f»CP IS COUNT* tES ANO * <NTENiaTI&NAL OMAMIZATIONS. AND *S 
PAPEkS • € * £ PftESENTtO. Ik AOOITtON TO TriC FOM SESSIONS OCMTEO 
TO *€VIE»S OF SEMEAAL O f t — T I N S EXPEklENCC. THE KEETINC 
IMLUOEO SESSIONS ON MrtAVIM CF NAiOk UMP3NEMTS, «*STE 
•UNASCNENT STSTEHS! FUELINC EAPENIENCE, TEST INC, AMD PEkSONMEl 
THilMINii. 7HSS AXTICLE REVIEMS T«£ EJVEAIENCES 9€4C«t» lO IN 
THE FODNAL PAPERS AND IM THE PAACL OISCUSSION. 

l * - a - l - l 2 7 OUALITT ASSURANCE l» THE CONST.kJCTION W NUCLEA* PCM*A PLANTS 
SERNSEN. S. A. 

tlZXtti. »Ouf> COtPaRATIOH. SAN FRANCISCO, CALIF. 
THIS Afc-lCLc IS A UNEftAL SukVET OF 9UALITT ASSuftAMtt (OAt 
«*ACTIUS AS 7 HEY AELATE TO THC CONS I AUCTION PHASE OF NUCLEAR 
FOVEA PLANTS. THE ARTICLE AKIEfLY JACTLIMS THE EVOLUTION <V 
CONSTRUCTION OA « « t l l « E r « T V , 6E1CAIKS OBSTRUCTION MUCTICiS 
ANO ORSANWATTONAL RELATIOTS THAT LILP IBSNTIFT TMC UNIOUC 
::NSTAUCTION PHASE FEATURES THAT AFFECT -A PRACTUES^ 
IDENTIFIES SGM OF 'ME PAIHCIPAL REMIAENFNTS ANO MOMUNNATIC 
PROBU'S INVOLYLM CCMSTRUCT10N. AH0 OISOASSCS POT«*TIAI. TRENDS 
AfcC UC6ESTE0 &UIULINCS FO* THE jNn.E«SkTATJON OF PARTICULAR 
PRACTICES. 

l O - J - ; - l * l 1 4 7 * >*S TOPIC*!. NEETIN& ON FAST REACTOR SAFCTT 
FCfcTjUtA. n* H. 

nOLIFIELO M#T!Ofv-L LA83kAfuSY. 0A» R10»E. TENN. 
THIS ARTICLE IS A • « £ £ * REVIEff OF TMC AMERICAN 4UCLEAX SOCIETr 
TOPICAL NEE<lf« ON FAST MACTON SAFETY, HELD AT MVEU.Y MILLS. 
CALIF. , APR. 2 - 4 , 1 9 T « . SPCNSCREO »T THE TECHNICAL CNQUP ON 
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REACTOR SAFETY AM ft* LSS U U l i S SECTION OF THE *NHICAM 
NUCLEAR SOCIETY, FRESEMTATIO** M O DISCISSIONS ON ite^rr 
t t iLOsamv. RESXAROS mt*&, A M SAFETY nMM*a*tMDLO«i I M I C A T S 
STEAOT FROCRESS 1 9 M U UMBERSTAOBIRS Ti« TECHNICAL H t U OF 
FAST REACTOR SAFETY, ALT mum atr+ttmiti OF G F U I I M AFFEAR TO 
EXIST MSTM RESFECT TS FNILOSSFMI OF APPLICATION TO REACTOR 
OES1CMS. 

l » - I - S - U « COR < FROTECTION SYSTEMS - H i l * H AW THEIR COMSEOUENCCS 
RIMSWLU*. F . * K U B . J . 4 . » 1AAME. k. 
t i a u T H i i . ft. * YIEIOER. s» 

MS M H M REACTOR ASSOCIATION. tRUSSSLS. ML61UM 
U THE £•*-« OEStCRJ OF t M t COOLEft FAST tREEOCR REACTOR. 
EMMUU !S FLACEB ON US IMS TO A0VAMTACE TME U M l f PHASE 
CHARACTER OF TME COOLANT. SRECIFIC FEATURES OF TME FMTECTIVE 
SYSTEMS ARE FAIL-SAFE NEUTRON ABSORPTION. FERNAMXTLV OFfRATIMC 
w m i t t i s « m i ( s . A M ATMSFWEMC N B U U C O Q L I M . A 
CaWOTER FIOSRAN THAT USES A FEINT REACTOR NOBEL FOR «AT 
TRANSFER ABC REUTRSMi KINETICS IS USED FOR TRANSIENT ANALYSIS. 
AM A SEE** eMERATO* OVMAMCS OME IS USES TO QCSCftlM 
SEMAP MY SIOE EFFECTS. ANTICIMTE* OESTWUAMCES IK OPERATION 
AM REACTIVITY INSERTION. LOSS V SOFFL1ES. AM LOSS OF COOLANT 
W t B W I . FAILURES M REACTOR FMTKTIM SYSTEM ARE FOSTULATEO 
FOR THESE o i W I N u n c e s i * RECAEASIM OKOE* at n m i t A . n r , A M 
E M COBSEVMEMCES ARE ANALYIEB A W otsc*ssE*. TME WSULTS LEAD 
TO THE CONCLUSION THAT, a u c TO THE INHERENT CHARACTERISTICS 
OF THE SYSTEM I W T A M SPECIFIC MSISN. CECUM CMCtS ARE « L L 
H H O TME LNUTS Sf A T W I O l PROUSILITV RELEASE CRITERION. 

M - E - K - S A * s m w o v t i t n v t u *a«jR SYSTEMS, t u THE LATER PLANTS 
MSOb E. It. 

MLIFIELO MTIOML LABORATORY. SMC RIBCE. TEN*. 
TJUS IS THE SCCQHO FART OF A TkS-PAAT ARTICLE THAT REVIEWS THE 
STAMOT M M t K I ELECTRIC P0S5S St STEW FOR COHMSRT, i n NUCLEAR 
MMCm PLANTS* MOT t APPEAMO III THE I 4 U I I SHE OF NUCLEAR 
SAFETY ABE OUCUISEO TMESI SYSTEMS AS THEY t » L I * 0 To THE EARLY 
PLANTS* FAJIT z . THE LATER tunas, UPBATES THE OESION CRITERIA 
AM CMS HERAT IONS SET fCVH !« MAT 1 AM OFFERS SOME 
StttCSTIOM FOR IMPROVIM RELIABILITY AM AVAILABILITY FOR 
THESE SYSTEMS. TOMY. f WEN HITMIN TME CONFINES OF A SIMLE 
U M I rfJJUIY. TME SYSTEM SESSSNS »A=r SECAVSE Of T*C CifFEREHT 
ARCHITECT EHBHEERS IMOLYCO MTM THE VARIOUS F«.A«TS. FLOAT 
CHARACTERISTICS YAM FROM SITS ID SITE, AM EVEN CMCEfTs 
CMAME MTM t l * alTHIH A S1VCB •ESI4M «AXMF. SORE OF THE 
OCSICN FRO*UW AM OFERATIW Ea*E*!E*CfS FOR INS F3LL0--OR 
FtARTS ARE EBfMFLIFIEO. OHALITY ASSURANCE FROCEOURZS AM 
PEHTUAXO. AM CORE COMSIMRATIOHS COMCEMINC RELIARILIT7, 
•MICH HAS MOT CHAMSEB SIOUFICAMTLT FOR THE LATE* FUMTS, ARE 
eiscKSESw m a NICK AYAILARILITY OF THE STAMOY EBERCCHCY 
ELECTRIC FWE* SYSTEK AFFCARS TO RE TME MoSf ^TTA^ARLE 
CMAMCTtRlSTIC TO STRIVE H2S, JSHE WETMOOS FOR ACHSE*IM THIS 
ARE FROFFEREO. 

i * - £ . * - U O AAOIOIQXIC HAXARO REASlAV FOR OUR IEO SOU it RAOIOACTEYE MASTe 
MMJTtA. U 

REACTOt tEMTBM REOERLAM, TME HACK. KETWIG. AMOS 
THIS ARTICLE REYIEkS THE RA0IOTOXIC HAUROS RESIM.TIM FAOH THE 
USFOSAL OF MtW LEVEL REFROUSSIM HASTES INTO * OEEF 
SEOUKICAL FOWATUM. THE TERH RAOISTOZIC MAURO RSASURE IRHHI. 
« U 0 TO MEASUM THE HAZAM FROM BURIEB •AOIOACTIYE *AiTt ! : IS 
RASES AH tME HUUaMR RMWUCltOE COMCEMTRATIOH FeRHISSlRU •» 
MATES. CALCULATIONS «CE MAOE OF THE RHH LEVELS KM tm HIM 
U « L RCFRacESSIM HASTES OF SCTM LI6NT MATER REACTOR AM FAST 
•StEOER RERCT9R FINItS. IN CORFAMM THESE RMR LEVELS WITH THAT 
FOR TME NATURAL ACTIVITY OF Ak EOUUALERT ACMUHT OF URANIUM ORE 
MS ITS Htt i TA:LJ«SSr IT IS CCNt^WSB THAT AN ACTUKW 
AOMTiakAL RAOIOTORIC f*U-*a FOR SVRIEO K̂ SH LEVEL REM0CCSS1H6 
MASTS ONLY EASTS FOR THE FIRST MO TO 100 YEARS AFTER MRlALc 

| A - 2 - « - l M THE TWSTECirTH ARC AIR CUAMHC CSMFEROiCf 
KOtLLER. 0 . H. • UNDEWitLL> 0 . • . • FIRST. R. H. 

MARYAW ifHIYERSITY, CAHMIDa. MASS. 
IKE TKMTEJMTH AK A1A C U M M CONFERENCE MAS HCLO AUC. 12-1* . 
! • » , M SAN FRANCISCO. CALIF. A TOTAL OF ST* FEOFLE 
•ECISTEUO. INCLVOIM6 FERSORML FRON ESVENTIALL. S U FACETS 9F 
tMUSTRV. eOYCRJMEHIAL ACERCISS. MM EOUCATISUL INSTITUTIONS. 
n u t REFUSEarArivES FKOP H I M FD*E:«V touxmtst NAJO* TOFICS 
MERE I I FERFOMANCE «W MLURIUTY OF AIR CLCANlRft SYSTEMS 2> 
AOSORFTiON. CKCEhT RATION. AM ST0RA6C OF RAPIOACTCVE «SLE 
OASES Si OEMS*. CONSTRuCTIO*. AM 3»*ATI0M OF REACTOR 0 O - 4 M 
TftEATMSNT SYSTEMS *> 0CSl«k r TESTIM. AM5 OFERATION OF 
vCifflLATIW SYSTEMS FOR RFACfOSS SI FLUTONIUN HAN9LINC 
FACILITIB, AM FUEL RtFWCSSSINS OFftLATIOMS »> J4MF11K6 AND 
MStTORIM OF AIRRMNt R&EASCS. AM 71 CONTROL OF FIRES AM 
ESFlaSMMS* SUFFLEMtftTAAY SESSIONS COVERED SPECIAL FRORLEMS 
ASSOCUTEO MtTH MNA6INS RAOIOIOOIRE AM TR1TIWI. - MAJOR 
e t f s c i t a c v RROMSHT OUT AT THE CONPIRENCE HAS T « COITIMUEO LACK 
OF ATTtWIOK SCINC FIVEN TO AIR aCMfEN* irtTtni. FiRTICULARLY 
I« n* ILAMIOt STAOES Of NUCLEAR f t C U ! T I O . THERE IS * 
SIMLA* LACK OF .ATTENTION TO THE MtOS 3F TtMHC 
REIHWSI*L« FOR FREOFtRATIONAl AM MKTOFEAAi >0«AL tv^TIMC OF 
SVC** Sr.VENS AFTER IMSTfcLLATIOH. (m THE FOSITIVR i l o f > TK« 
CONFtRClKE RCVEALEO THAT FRCCRf SS IS tttiH KAOC ON MV LOFiwt 
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PROCESSES f « t TAIu . , - * C E « « i L , CM CONCEKTtATiOll ANO STGRLACE 
PiOCSOUBES FOR THE |0»LE CAMS. ANO ON NETMOOS FOB HM9LIM6 AIR 
CLEM! Mi PROBLEMS OF H i t * I3P»EIATt*E CAS CCCLE9 REACTORS ABC 
liwoic OCTAL caca.EC rtii ^SEEOE* REACTORS, A MOOES? IFFOBT is 
A L U BEING DIRECTED TO TIC POTENTIAL AtA CLEAKIM6 PROBLEMS 
ASSOCIATES . iTH NU£LEA* FUSION. 

IS -J -J -JO+ iMVIACNNENTAL AAOUTIOK EFFECTS OF NUCLEAR FACILITIES IB MEM VORA STATE 
TEAFILAK. M. S . * ,iO*CE*SfJ>. » . L. 

ENYlAOMCNTAL PRTTECTlGk A6ENCY, HEM YOR* CITY, N . T . 
Trt£ ANNUAL d t M K T . f U S AM TYPES OF RASIQACTIVE MATERIALS 
KELEASEO FROM TMBSE 0PE1ATIH6 NUCLEAA ELECT* 1C (ENERATINC 
FACILITIES AND A NUCLcAR FUELS REPROCESS!*!. FACILITY ABE 
PRESEKTLD AM) 0 : S Q / S S M . TNE PEA ICO O INTEREST SPAAS THS YEARS 
1VAV TO 1'TJ MlTM Mm ACOIT20BAL 6AT» FOR THOSE FACILITIES 
OPERATING AEFOAC 1 * 6 * . AELEASE OUAMTITIES HAVE 4EEN HELL 
CONTAOLLEC. COMSIOCt:M THt BATEAU ADO VINTAGE Of THE 
OPERAT IC-V . PRESENTED ARE TlS RESULTS OF ENVIRONMENTAL 
SURVEILLANCE RELY INT. Ulit rtfAVlLV ON THE ACTIVITIES OF THE K t 
TORA STATE DEPARTMENT OF E MVI *C MENTAL COMSERVATION. 
OBSERVATIONS AT INDIA* POINT I MO AT NUCLEAR FUEL SERVICES, 
I M C . HAVE LEO TO TIC BISCOVCRY OF SEVEBAL FACILITY RELATED 
AACIOISOTOPtS IN ENVIRONMENTAL NEOIA. THESE T*> FACILITIES ARE 
OF COMPARATIVELY EARLV VIHTA6E. HAVE PftOOUCCD S L I S M T L T LARCCR 
AMOUNTS OF «AST< MATERIALS. A M HAVE BEEN THE SUBJECT V « M 
COMPREHENSIVE STUDIES THAN OTHfKS [ « THE STATE. DOSE 
CCSSEOUENCES TO H¥POTMEI ICAL PERSONS AW TO POPULATIONS WITHIN 
50 Mi .ES OF THE FACILITIES AAE R90RESSEA- IT SMOULO BE STRESSES 
THAT ALL INDIVIDUAL SOSES PRESENTED ARE HYPOTHETICAL. DOSES VIA 
THE M I W I K MATE* ANB CO*S BtlR FAT "OATS M E PARTICULARLY 
CONSERVATIVE. IN EACH CASE THEM HYPOTHETICAL. OQScS ARE AT 
LEAST AM OHQEA OF KACMITUOC 0" MORE SRiATER TlWt T K XM9NN 
MOIST C S V . MO ENUSSIVE EXPOSURE LEVELS »Af KMMM TO HAVE 
EXISTED. ALL OPERATIONS HAVE RESM.TEO IN POSTULATED EXPOSURE 
LEVELS HELL HITMIN APPLICABLE RE&JLATIOMS ON 6UI0ELIMES. 
CcMEAALLV AEINC A SHALL PERUNTACC OF THESE VALUES. POPULATION: 
OOSES HAVE BEEN SUR.*ftISINW.V KkSISTEMi TrtRMSN THE PERIOD OF 
INTEREST. TMEV AkE IMSltNiMCANT IN COMPARISON TO DC OOSE TO 
THE POPULATION OF THE STATE FRCN NATURAL OR NEBICAA. SOURCES. 

l i - J - i - 2 2 3 SET-POM? ORIFT 11 NUCLEAR » « M "-ANT SAFJT» IfLATEO ! « r * U « « T A T ! C W 
MUCLEAA SAFETY STAFF 

MCLlFJELO MATIOMAL LAAOIUTtm. OAA AI04C, TEW. 
HUM 4AM.11TZ, TO JJH£J«, l«TJ , 222 INSTANCES OF SET-MINT DAIF1 
IN NUCLEAA FOKEA FLAMT FMTECTIVC IHSTtmKNTATION OEVICCS *E*< 
HEFOATEO AS ASMOBMAL OCCUMENCES *V "AXLELA FGlCft FLAMT 
LICENSEES. THIS AAIICLE MESEMTS THE ALSJLTS OF A STUOV 
FEKFCANEO TO ASSESS Tf« CAUSES AW) StCMFiCAMCE OF TKSE 
IHCIOEMTS. 

l » ~ 2 - i - 2 2 t 2IESEL i i S f RJ.TOA a?ERAT 1*6 EVEASEMCE AT SILEAA FOHEA PXAMTS 
CACCHS, J . L. * V1SSIHC. k S . 

U.S. ATONIC EMERkY COHNiSSICH. *A&a*STON, O.C. 
AVAILABLE TEST AMS OFtAATIN* EAFEAIENCE '•ATA AAE FKJVTOiO FOB 
CIESEL M H E » A I » UNITS INSTALLEC AS ST-BOAT ELICTAIC FO»:A 
SUPPLIES IN 0FE*AT1N« MUCLEA* FONE* PLANTS. THE DATA IMCLuDE 
r * : L l > E S EZFEAIEHCEO S>«IM« FEAIOOIC SUBVE>LLAflCE TESTS AV 1 

0UMH6 ACMMMAL EVENTS IN HM1CH THE STANDBY FOHE* SYSTf* MAS 
AEOUIAES TO OFEKArE AUTDHAT I CALL Y . THE OIESEL CEtttrtATSK 
FAILIMES EJCFEAIENCEO OUttMC SUBVEILLANU I E * " * OF THE iMITS 
ABE TABULATEO FOB EACH OPE* AT I N * UUU.EAA PLANT AN9 AA£ 
CLASSIFIED BY NAHUfAC»l*t>:; BY THE EUCTAICAL CAPACITY OB Sill 
OF THE OIESEL-UMEAATOB J N I 1 . ABO BY THE EONBONENT OK SUNSYSTEB 
U l t l A T J N S TH* FAiLUNE. T i« M O M B U : T V OF SUCCESSFUL 
PE«FSK«AMCE COVUTfO FAOB THE-5' r^VETLLABCE TEST OATA U l i $ > 
TrULN O.tS AT A CCHFIOENCE LEVEL OF S« P^CFJlT FOB B0<7 UNITS. 

l t - 3 - l - m AEt iE* OF ANS TOPICAL METINS ON NUOLEAB P * « * >LAW S1T1N6 
PCELLE. E . •• BAUNAN. H. 

H0LIF1ELD NATiOHAL LABOMATOIIY. OAA A106E, TENVi. 
TnE ANEAICAM riCLEAA lOCI tT r TOXICAL HCETIN& OS NUCLEAC FOVEB 
PLANT S i r U i , n£Ll> I N POATLANB, OBEC.. AUC J 5 - I 6 . t * T « . 
InauCES SESSIONS OEVOTEO TO THE SO*tm«maT ANB S I T I K t 
WTHOOOLOKUS OF SITE SELECTIC«. SPECIAL AND rfCMMKAL ISSUES. 
UTILITY S I T 1 M EXPfSIENCE. ANT SOCIAL AKB PUBLIC ACCEPTANCE 
: S S y f . HI6rtLI«HTS OF THE MEETIW INCLUOEO S*EECHES BY AEC 
^HAIAHAN C U T LEE AAV, NKHAEL ttCLOSMr OF THE SIEMA CLUB, 
ANC SAML LEViNE OF TNE AtC FAOBABU.ISTIC AISA STUOY TEAM. 
UTIL IT IES ' PROBLEMS AMD PAACtlCB IN i l l I N * NUCLEA* FO»EA 
PLANTS HEU OlSCUSSfO AT FOUR *Kt*lCin, AS I * L I AS 
REPRESENTATIVES OF FRENCH A M SBlSS, UT IL IT IES. THE LACK OF 
.HOLLY S'HTASLE SITES ANS COACEAN VITM PUBLIC ACCEPTANCE * « « 
CO.VNON ThfMES AOORESSEO m <!frt lT OlFfEAINT M A K E S . 
INSTITUTIONAL CHANCES IN SI.TIM6 »tC<EO0MS AND AFF*OACHiS «E«E 
SUGOESTEu I N »OTH THE FIRST SESSION ON SOVERNNENTU NOLCS ANO 
TK< FINAL SESSION ON SOCIAL ISSUES. 

16-3 -1 -2J? NUCLEAR EMEA6Y CENTOS - A * » I M ELEMENT IN A4ACI0R i lT INW 
CCPE- 0 . F. 

HCLIFIELO MAMOtoU. LAA9RAT0RY, OAK * I » i * . TENN. » FEDERAL liHKS* 
AOMINISTRAriON, MSKINATON. 0 . C. 

K E T i M 6 THE •ttr iON'S FUTURE £*F.N6V AtOUIRiHeNTi FOP.rtNOS A 
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BAJOA M U FOB « C U M m t l . IMS O U A11UL1 I I HuacAEfis OF 
• K ^ r t W i F } a u . . c>iSF<*sie NUCLEAS s-tts rnujgmjur TH* 
unarm* at t i c *«AA H O T I F mist*r m i a c i t t w atac TO 
cstciawc, THE siTtafr or KVSAAL WCLEAA AEACTOAS AMI THEIA 
ASSOCIATED f i t a n us i * A SMALL M M « « OF coaccaTKAtis u u e u 
Eaaaar tEMtas as AS K I B M I I M HATING NAN* AOYAKTASES. THIS 
ARTICLE stscxjats t « u a c t a t g or THE I K « AW> DISCUSSES SON* 
o* n e r w > w i t » A M FAOALEHS I N CLUSTERINC NUCLEAA UACTOAS 
tat? a a c u a Bancsr czsravs. I T COHCLWOCS THAT THEKE AAE 
uuwELUac Mtaaxafs FOB THE NATIONAL a*Fvonr*«(T OF NUCEAA 
8 t a « r < t>«*T$£»LAMU a t t s t t AUCTOKS, I»TO : J C - CESTCAS «OT 
«BKJ TMAT M K MM MA*t MMSa.VfD ISSUES OH .HiCM *gC* aOAK 
MUST M aaac *ttmt F U U U t M « t s M E • > u u k < AS TO THE S U E . 
c a n m t r i o a . «aa orcar TB M U C H THE a o « r CEMTES COHCEFT CAN 
ae A m u s . 

F i * -To-* ta n t a a t t FaaFabAuea ia uauio METAL COOLED FAST a k a o « u ^ ? s * f< * i S<«ASS€I«L!ES 
. J . • * • CHMrtA. 1. C • ait.MM. A. E, 
wnrawM. I I W I W T I m c i a a , m 

T K U atTKLt is 4 u « i > i i OF atcsrr CS>C*INEN?AL U D AMAITTICAL 
c a n r a F o u c a a m tax D A M C I M * H A L ^ I B * T K FvTzaTui 
F O * * } • - » - * l a F A M I N E *mn<utim * t r * i a met. suaASstaKtEs OF 
t r a n s arret C M L £ B FAST M C C C E * AsacraAS uaFtas) OF Ciaa^r 
M H » . £T %* TgaitUAQ »are i l l »M-TB-na H b - f U l t f i 
*a0F«t*TMC f a * GFAASKT u i f K S f s u M is uaLiA&T. a m lit I F 
M K . « ( MOMKCTIOI OCCVAS AT MX. IT trtU. M U l > 1 WIT MS OH 
n s MaCMUtaa a iu . a t U K * . T M A A U M M S AMPLE TINE rea 
OEAECTIOM AM* COMMCTISC ACTMM I F W N M U K tasr«*sL_*T 
STOMAS ate f a a w a m . 

I A - V A - J C A T W »«** SPECIALISTS arenas sa UUCTOK a s m 
T N t . 4 . A. 

C t * t a U M T , MMI IKTWi ELL. 
A-< WTBNWTiaau, a n n a s OF SrtCtAUSTS oa AEACTOA ants* «AS 
m. a i a aaas, H A L T , s e n a - s s « m a . MCUBETKAA A*B 
u t tuaEaTM. FAFS* * >ax**f» saw era* M H M AM* F M « * AEACTOAS 
M M «.t aajoa Afjcrom TTMES. iisreca WFFncwr c*Jtsmtei v 
aats aa>Lnts rueT fou . i m i a n u . aesnr a n a B 
MUMT M S . « E « IBClTtFKS FNSK TMC V >*Ff«S FSCUMCS. A0OUT A 
m r « a* THCSC u n t a u u a n aan t i a t * n « i * t r iarctuttrtaftu. 
c w r w r a r t • • « « i « aas a u i k I * M . * K F T H CF uaeeuTAapias 
OF tt*« Fawis » U ( aac Buuanat . * * i a * MM a* Tm M O T 
CAiamufs OF FOKC* « u c m asisc. c o » cxMciacarjH. **> 
TMoafTtcw. aaagatriaaiaw a t M F«*»ECTIO . 

i*-»-»-n* anwriFKATiaa w MM - W C H K tTsrta * in»»Hirr w M O U S S COMT*«. 
F. 4.IES 

Wt imsiTT OF 7K»9M.CGT. f»«c«*0 
««i««efrMi«c otscsuues aa THE suaaect OF « W D « f i u » u n » i * 
COBT*0t SYSTEMS AM «WAtUM.E i s JOrtfULS 0EVOT4O TO 
£Kfiaaanus> C Y » S * J * T I C S . M O M I M M H ' . T O M . HOMEVEA. TME 
W M E C T i s ALSO OF »«iat IMTEACST TO aFauTiiMs ta T*C w a E M 
laOUSTAT. THIACFWt AH 3 t » « U t OF THE VUAJtCT OF OFtAtTOA 
H U A A I ' . I T Y is F«es<aris r r M T H A «I«CST OF A F IEVUMSLT 
»iNKistco FAFct tm m M H » saoar ui*.touArm. 

i*-»-*-«8 aAOiaanu.iM »ENM:OA M A I M aoaaAA OF BUT j ox OF UQUIB M I U cootio f*si AACEDEA DEACTOKS H 
TAAalFOAT 

Et0aAA» C « . • KEALT, i , L. * AfWBJtOt, 1 . S. 
IMMMUTT OF VIACIXUt CNA*ASTftS«tU.Et VA. 

THIS IS THE SCCM0 »A1T OF A TAC M T AATIClf Oa MPIOMVCIIOC 
MMevioa euRias aoasAt O K C A T I O I OF - ,:?'ic-«ET».-ca3Ltu F I S T 
FA«r*« M A C TO* I L « M U . FW:T ; . IMCLUOCO I A HUCUAA SAFETY 
I A « J . OISCUSSEO TNE FaOOKTKS OF AAOIOACilVITT. FAAT I 
trkiTL THE TiuasFttT OF tnt VAAIIMS lAoiaatfCLiocs. AATMOUCH 
utiiAaCf HAS FLACES oa FUEAISMS AESULTS =OA AOTH F A A T I . SOME 
« » CAA£<AAnsas H U E M A X HMEAS MESOEO. AESUATS MERE 
aoMMt.iUB TO A i«*e-«tt«i> u*t* km COK»AAEO »IT>« <A<.jli FO* A 
LICMT MATEA KACT0A ( U t * l . TKli ZStitH iaCLOOtS THE TAAMSFQtT 
OF TA1TIW ANT) COU3SI0M WO0OCTS, TAAMSAORT OF FISSION 
FMDMCTS F»0a FAILEO FUEi. MaAVIOfl OF AAOIOACTIVUr IN SOOIIAI 
AaO C0A3 TRAFS, AND 0^*«TICa f» CASEOUS AAOMASTE STSTEKS. 
OFBUTlaS EAFE*IfMt££ AM AEDIEMEO FOX TMC FAST AEACTOAS 
H K - I I . FfAMIt SCF<»f OOVHEA1. AAFSOOIE, AW M>-S. LIAlTEO 
MTA AM <HV« FOA THE TMEWUA «AuT3AS SAC. VATA, AMD HAUAM. 

14-I-J-UT AtatrKs touATiON FOA LIHUAA F IAST-OUKA NUCAEA* FMCNOKOIA 
waaaLC. « . * FtcaCM, c . * CHAMIT. t . » AAJOH, A. 

UHaH.1 TfCMN0taC!£Al INSTITUTE, ISatU. . MASS. 
THIS AATIU* SAHAIIES A SCNfAAL EiJUATJOA FM f « AlWTtCS OF 
StKIAI.IT AEVATEO 3U*ATlTrtS HfcttO AT LINFAA FIAST-OKOfA 
MSTMCTIOa M» M5T«gCTU» FaWOIAA. THE EQUATION IS 
AOniCASU TO SVSTIAS & CGMCEfN !» NUCIIAA AMD AAO UK. 0*1 CM. 
SCICHCtS AM HEALTH FMVSKS. SwOOtSTEO iFftIC«T»0NS INCLUOE I I ! 
TME SCAtAi, TAANSFOANAT13A OF AAOIOHUCLIOCSt ( I I J * * rOli.£CTIOH 
tt» A««i.T«»i 3F SCKIAUr • ELATES AlAtCAaC »A0HV.CTJ*i 
FAATICMJkltSf J» i THE IMVEKTOAT OF liUAATITKS in VNE COKE OF A 
AJCLtta AEACTOe, S(£K A< «ISS!Ci ?«D?JCTf.. ^21 SOW, FISSILE 
n.C«SKIS. ANO TAANtMAAMiUA n.^EMTS, I t l IMTEHMAt. BOJIHETAT, 
SMbt »« TME AMAOE* OF AAOIOaiKLIMS IN THE y A* I out SEGMMTS OF 
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«SJ. s-sr*2i>ii£STI.«L TSJC? WC RESULTING JOSES fo» SIN&L* o» 
CC*7i*UXS I H I U E - OF FAIEI1T AS *ELL AS CJM**TE« i AOIJMOCWOES, 
151 T«£ ,-OA*TIT» vf AlRSOUlE ».Ai>iGACT!VE AeRGSCAS SEMERATEO IN 
* /ENTRATEO SPACE T ^ O U S B *HE CECAY ar »A.E*T INE«T 
AATiaACUtrE U S E S . i'jCr. AS RACCN, T < « » 3 * , U k U i AW AAT»TON, 
A*C t t l ?«E C-li.Cul.AT 10* Of J.CU.IME AM) AwUEMTAL RELEASES F»G# 

NUCLEAR P L A N T S . 

U - 3 - 5 - J + 5 THE ! U 1 R A 3 I 0 L 0 6 ' C A * . A S S I S T A N C E FACKAAM 
S M U C I , » . ! . , 

ttl**;.? lESLAACA A.-0 OEYELOFltlT ADMXISTRAU3N, OAA K U X t . TSMRV. 
TKE ENES&T « i £ . t C n AW SEVELGFMENT ADMINISTRATION ( 9 M > 
l U i i a . O O I C i i . ASSISTANCE FftGUAN « 3 » ! 0 E S A0VICE AXC ASSISTANCE 
AT IM- SCEMC OF A AACIM.C6ICAL INCIDENT *Mpl E*£A « * L l £ « 5 THAT 
SUCH ACTU>< IS ME,EISAAY 0» Ca REQUEST FROM OTHER R6EMC1ES OB 
I « C I V I 3 U A / S , :*>,» ARTICLE DISCUSSES THE r m s OF I S U U A K E 
i¥AILAltLt t * < C M 3 M T A I I U M THAT ASSISTANCE * * » FtpVlOES 
STATISUCS SUFnAAIIEMC I t * EtffJUEXCE KITH THE H M M I ALQA* 
>UTM i U I " < ; « S FOR NAWXiki RACtOLOUCAl fnEnSCNClK. 

U - l - i - J S * SIEA»-«EME' C* T»4E FAIuaLES - uMLS t 0 € * J E * C E I * MATH COCUS NXLEAS FtMEA ttACTStS 9 S * i l K l « R 
STE«*NS-fc,ILL£, ?_- O. 

ATOMIC Bfti.il » CAKAOA LlK'TEC. CM>Lt * ! « » , CAMUM 
ft*iNi l i t ; . AFF*OIIKATELT CMC PI r««EE atfUTiMS asAcroas NETM 
STEAK C£kER*T3*S INCl«S£0 TU*C fAlLi»»£S, H I K M H a m MtAft Tut 
TUAE i X E ! MO ill 1 « MIO EES19H. IMUUS FOAMS »J- CDMOSiOB 
mlH In*. WCjT FREvUEftT CAUSE Of FAiLURC *a?»-Ci5<Aae 
IKSFECTICk <AS THE MtEfEMEO METHOD F3A LOOT 1*6 AMD 
IfcVESTStATIXt THE CAUii OF F A I L L E . E»TEMiI»E USE MAS MAM 0 * 
•DTri MECHANICAL A*C EVLOSIFE F I W S FOA fcEFMR. AS A CLASS, 
STEAM ££NEtAT3RS H I T H NOME I AO« TVRttS HAS THE L u . E S ! FAILtAtf 
RATES, AHS THOSE klTM UCCONfL M e TuMS HAD TH£ HJ6HE5T. 

1 4 - W - + I S T K AfcSI-Kiae NUUS.AA STAKOAMS H 0 M I 
SAVOtAlNEN, A. » . 

AMERICA* KATIGMl*. STANDARDS 1MSTJTUJE. OEM r M ( , » , T . 
THE AMERICA* NATIONAL STAttftAAOS WSTITUTE «ANSI I NUCLEAR 
STANDARDS MEASUREMENT MAAC IMSMtl MJCLEA* HWWAHftS MMaAII 
M S , SIMCE ITS ItFANCr, mJKtlwtO « A fcASC OF LOM TEW 1AJCS 
AMD »«OAS fcCAlS SfTWtT. TH3SS OF THE IK0IVI3UAL STAMDAAOS 
FHCJECT5 JS0E4TAKEM. THE EffOAT Ik TME OMCLdMKHt OF WC1.EAA 
STAMOACOS >»S FOCU4S9 OH (5AST C t - f C T I r t J , KCLuBIIib.^i i THE 
EXFEOITIOUS OEVELQPMEIir CF H i t * OVAi. ITT STAMMISS IB A«EAS Of 
HEECM2I KAXlnutl COOAOIMATIIM • » TME KaULAK TS FAOaOTE * 
DISCIPLINED EHSINEERINC ATMOACf TO OCSICM AMO CASTWKTIOM OF 
NUCLEAR FACILITIES. TO EN6V*t AOE4IMTE AND SAFE H a N T S , A*0 TO 
» S « I D E UTUITT AftC SAFETY IN TME USE OF AttlOACTIve 
MATERIALS,<3t FARTICIFATION IK "HE FWXAAft ( « TMOSE IMS KILL 
ULTIMATEL1 USE THE STAMAftCS.tt i FELIEF * WLieiTtEa 
mkCFESSIOHALS FCON ADNINlSTtAT!«C «HU>€NS THAT 0 0 NOT tlTILUE 
THEIR TiHE E # f K T I V E L r . « ; » I9C3EASE0 »A*TICl»*TION »T 
nOFESSIQNAL STlfttiAOS HHiTJNfc » S A » I Z A T I 3 « S . THE m^ORMATIOHAL 
'CJOLi A t t NOK IN FLACE TO ASSIST StAHOAAOS MITIRS SMOUfi IN 
0*WNI£!M« AMD COMFLETiKC TMEI* TASKS* T3 FIOWIDt STAN0AAOS 
MMACEMENT <i*iZ&$ - I T * A SASIS FSK EvALUATIW M06BESS, AMD TO 
AID FAOiAAM FLAMNtAS IN AjSUAINt AOllEVEMEMT OF TNEiX S O U S 
ktTH A NINIMUR OF OftSLAF AM Cw*LIC4TtoAi. AS OF tHHHVt 19TS, 
AFFH01 WATEi.Y I S M STAMCatOS HAD »**» IdEMTIFIEO AS HAViNi 
NIJCLEA* AF^LlCATtOM, CMC TKESE NWE 551 ACTIVE FTRujCCTS UNOE* 
I K COWUAMCE SF » M » . 

THE S£N FECEF.AL »f.T6R POLLUTION CCNTRO. ACT AMfi ITS INF <C7 CM 9MCLEAR FCM.L* PLANTS FkAT I I . TWE EFFECT 
Of FWFX.A ttt <t*4L LICEMSIN6 i a d 1 SOICTtOt AMO FAOCEOUKES 

OA»IS. J . F . 
COhSOLIOATEO EDISON COXFAMT CF NE« TSU. . ( M U , N . T . 

FAAT I I OF f - I S U T i a f COVERS TM£ INrtAtELATION^! ? nr ~1 
U.S. E«"I«C*«:NT«L MWeCTlC"! ACCNCT IEFAI AMD T ^ j . i . NJC4.FAA 
KcCULATOK* COnotSSIOK IWtC) ENVIDOMItCMTAL R t H E * i JUui.* ?'* 
fEKRAL aATE* raLLUTION UHTAIL ACT (F«FC4> «iD C' K •>. ^ T A T L - C S . 
THE SCOFE OF EFA'S AUTMOKITr f » CfSuCATE AAOIOACTltl ' - ' ;". . ;^ tS 
01V.HAS-E UNOEt F»»CA AAC TME INF ACT OH HAC lESUl lTiCA ^:t* 
T:tt ATOMIC EMEAtr ACT JAE ?<SCWSSEO, AMO THE EFFECT OF FHFCA OM 
*«C E.tVI<ION«««rAL JiMIS&ICTIOA tjM»K MFA I S CONSIDERED I« 
AOOITION. THE »«OBl. cKi IMOLVE6 IN POSSIK.E DVEJU.AFFW6 A6EKCT 
JURISDtCTlCNS ANO THE EFA-AEC AEOSSANOA & UN0EA1TAMOIM A«E 
ANAL<(EC, THIS AtTKLE ALSO 1AI(FLT >,?«A*tEES EVENTS THAT HA«E 
OCCUMEO SlhCE THE FUtClCATION OF *«AT I . FINALLY, R S 
FRGSFfCTS FQA A alOR^AALE OtSCMAACE P » S : " STSTEH UNOEA TKE 
f . K A ME DISCUSSEit. 

tVNI N E E T I M ; ON FUEL ' COOLAAiT iNTE*M'T!3N3 
FAVSXE, H. >.. 

AA6CMAC NATURAL lAAORATORY, AK%AA«, iLL. 
THIS AATICLE IS A AAIEF R E V I E N OF TME SECONO SFtCIALJSr "EETINt 
OH >UEL-CWLA«iT INTERACT IONS tk FAST AcACTOAS. THE ' . t f T I N i , 
Sr>ONS0*E3 » t TKE COWITTES £ THE S4FETY OF MJCLEA* 
I.-ISTALLATISNS ICSNII , *AS HSl !•( ISFSA, I T A i ; . I S V . i i - i i t 
ISTj. (ErEatNENTAL DATA FOESENTEC AT TME HEETIM INCLUOEO TESTS 
- I T n »OTM SIMULANTS AMO L i » _ : 0 *t71.-COOLEO «A$T tltffX* 
REACTOR ILNFRAI NATcKiALU IN Th? LATTEft CATtiCAY, CT-'EK 1 0 6 
MT«:RACT(i« TESTS WERE DISCUSSED, INC1UCIH6 4^FNO»IAAT61.T 3« 
FRCTGTVFIC (NAEACTO* TESTS. ALL THE TESTS INYQlVtNt LMf!>« 
NATE«!ALS AEStaTEIV IN WRY XILC INTERACTIONS, E»CEFT F0« A ft* 
CASEi NHERE SMALL OUAMTITiES OF LlSOlO SOOIUN »E*E IRMECTEO 
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nrro MOLFE* UMNI<J« OHSAJDE ILASSBATOAV TESTSI . i«t ENEAesTic 
INTE(ACTIONS HCAC 6AASXAU.V ElPXAIaCO »Y EMAAP<t£«J AM 
OveUCATINC. OF T»* UOUIO SOCIO*. ALTHOUGH SlsattiCAKT 
OifEEJtEMCU IK DETAILS O* T«E FA6P0SSD K C W I I i n S EXISTED. 
5CVEAAL VAAI.TIONS OE THE OAICtMAL CMO-PA3ILLA ACCI-KWT 
«Mt,?$ts noae. Of EWEI-COOLANT INTEAACTIC* »E»E ALSO PAESESTEO. 
M N E V E A J LACK OE iMiOEftSrANOiAC CE FAACHEhTAT KSK. a;xlSt«, AW 
)«AT TAJftSEE* PftOCCSSES HAS PREVENTED SUSST4XTIAL LMPACVENEMT 
OE THE NUOCi A l OAtalMALLY PftbEOSEB. iFuES.-COCH.MT INTS»*CTIQ*.S 
tEFEttEO 70 IK THIS IATJO.5 U { PHYSICAL, MQT CHEMICAL.! 

U - A - i - A A S A METHOD OE CALCULAT I M TVIAttNE MISSILE ST SIRE AND O l W i C P&OAAMLITISS 
S U A . J . a . • NELEIS, A. 

•c twra POSES catPuuTto*, SAD FAANEISCO, CALIF . 
TMf S I W I E INEXPENSIVE COYOTE* CCOC KSCJMtEC IS USED FOA 
CAt.Oa.ATtM THE EBeOAtlLITT OE PJtAlME MISSILE 0AMASE TO 
SYSTEMS * E * . ! i E O E M SAFE StV?aQM> Of A MUCLEA* PLANT 
FQU.OMIMS A STAuCTUAAL FAILUKE } • THC TUA*INE CCSKAATO* SYSTEM. 
r*e tocE CALCULATES THE p t o A A i u m THAT * TUAAINE MISSILE » I L L 
STA1AC THE CONCRETE Sfi tgCT'** SWUStaBIMS A PLANT SYSTEM A M 
TMC PAOCAAILITY OF OAHACE TO THE SYSTEM. EXAMPLE CALCULATIONS 
A M PAE&SMTEO TO ILLUSTRATE THE VARIATION IU THE CM.UM.kTH> 
PKMAAU.1TIES E M BIFCfSKM PLANT ACAANECMEiTTS AW OiEEESEMT 
TAflCCT NAIL THICKNESSES. 

1 A - 4 - 1 - 4 M SEXSITtVITY OE PMTMLE ACTA-&WHA SUMCT INSTRUMENTS 
SCNRf A3, J . F» 

IMMB NATIONAL EN6INEEAINS LAWUT0AY, IOANO FALLS, 10AHQ 
DCVCtfM**? OE * NEK tEkCAATIO* OE PORTABLE 1A«IAT13E SURVEY 
INSTRUMENTS ANO APPLICATION OF THE 'A3 l O * AS PAAvJIOALE* 
<AiAPI PHlL3S0FWr HAVE POESBITSB A PMCLEfl V COMPLIANCE ittTH 
W I D E * FOR RMIOACTlVE CaKAMIkATIOM C3NTACL. ISOLATES. 
LON-l 'VCL, DISCRETE FAaTKlC • f (A-«AMIA CDftTANUUTlOK IS K I M f i 
DETECTED MTX THE ME* INSTRUMENTS. TO DETERMINE THE LIMITS OF 
PRACTICALITY REQUIRES. !H Tuft* . T>* DETERMINATION SE THE 
L i n n OE OETECTION or THESE SMAFACE CONTAMINANTS, THE OAT* M O 
CAtXAATlSlS I M C U M O IM THIS ARTICLE tMOICATE THE SOURCE 
MTECTIOM •AE«UENCIES THAT CAM m EXPCCTES usiw THE ME« 
CCHAATIOK OE SUAVE7 DUTHUHMlTS. THC AUTHOR CttfUJOES TMAT: IM 
LOM POPULATION ftAOUOS OE DISCHETS PAATICLSS. 1SOUT SOM O I S / « | i : 
OE SETA i « T I « T Y Pf* PAATICLE IS THE PIWIWI! LSfEL OE ACTI?!TT 
Pfft P M T 1 U E MHICM IS APPL1CAALE EOk CONFIOERT COMPLIANCE MlTH 
SUMP ACE CTMTAM1MATICM COMTAOL GUIDES. LOVCA COMTAOL LEVELS «A£ 
P0SSIE4.E HtTM AOOtTIOMAL OEVELOMKMT OE IMSTItWEMTS O* TMIKM6H 
HI«H COST CHAMCS I I I AA61ATIQH &HH21 AMO COATAMUATIOO-CCitlMt. 
METM03S. AS0ITI9MAL AMLTSES A«E «C*H«EO EOC AiStSSMEMT OE THE 
MAIAW CAUSEO Vf KlOEtr OISPtASEO BISCAETE PAXT iaE 
CtWTAMUUMTS. 

! » - • - • - * * • A P » L : C A T I O N OE EtaPOAATIOM TO THC TAEATMEMT 3E LI4UIBS i l l THE N t X U » '.WuSTRr 
ODMfEt K. •» • KIMkET, A. H. 

M0LI5IELB NATIQMa. LAMAATOAV, OAK »IOS*> TJMM. 
A $ i » r t V OF EyAPOKATIOM AS APPLU3 TC AAOIOACT ( * E-MASTE 
S O U f f l e U SHMEC THAT SYSTEM OCCONTAN>'MTia» ^ACTOAS f » l ! OE 
10131 TO 101*1 tUt »E UPtCTtO EO* NOAVQLATILE AA010ACTWE 
COkTAMINANrt I lE tTEO IN 41M*LE STASE EUPOAATOAS. THC CE-S fOA 
IODINE CAN HE EXPECTED TO K A EACTOA (IF I S la ISO LOM£* THAN 
THOU EXPECTED * * W M i C U T I L E SPEClJS UNDEK ALKALINE, M T MOT 
0 X I P U I N 6 0« ACIDIC, C 0 M 1 T I 0 N S . THE DE IS «E£UCEO ST « EACTOA 
OE M W T 10 IE OMANIC MTEBIALS ME NDEO KITH AfiUEOUS HASTES. 
THESE VALUES CONSlSte THAT THE EVAPOAATa« IS «£LL SCSIMEO, 
AOCSIMTELT SIZES. AND OPSEtTSt »ITH AEAStWAELE S A U L . 

tA-V-A-AA* P U t l E R S 01 MUUEAA AIA CUANlMt STSTEMS 
MTELLlA, 0« M. 

HASVAEI IMIEEASITTr WSTON, MASS. 
THIS AATICLE IS * AEVIEtt OF PUH.ISKEO AEPOiaS OE EAILUMES IN 
11» CLEAMIM AMD AlKtOAHE HAV. i NANA6£MENT SYSTEMS AT HUCLEAA 
INSTALLATIONS EAON ! • * * TO 1 9 7 4 . TNE AE«IE' iNUCATES INSTANCES 
OP OiMH»TI0N OE N 0 9 U «AS AftSaFPTIOM SYSTEMS QUE TO HYDA06EM 
EEPLOtlORS. MCAEASE4 P««EO«MAtlCC OE P4ATICULATE f U T * « S OVX TO 
THE 7P.ESCNCE OE CONTAMINANTS CA THC EEIUISE V SEALS. OANPEAS, 
AMfi VALVES. M S INPROPEA EVALUATION OF THE EFFICIENCY Of Ai» 
CLEANS MS SYSTEMS DUE TO SANPLtMC AM) OTHEA CISCEOUAAL EKE9AS. 
ALTHDW«4 A P0IT1ON OF THE EEPOCTEO F A I L l M S C.IN K ATT«i*UT£0 
TO NANUFACTUAINK AW X £ I M SEFECTS. A KJLiO* >KAAE IAAOUT * * 
PCNCEMTt APPEAAS TO 31 OuE TO E M O U »T THOSE «ESPONSIM.E EOA 
THE SPEAATIC» AND MAlNtihANCE OF A U UEAMIHC lOVIPHCNT. 

U - * - f - « 4 3 A E AC TO* OPMATO* T&AINIW PPOCAiMJ UTILIZING ?jCLCi«« P3HEA PLANT SIMUIAT3AS 
COLLI* } . F* E* 

U.S. ATCKK CNEA6Y tOMMIStlOS, MASMJASTON. O.C. 
THC NUCLCAA SEMLATOCT COMNUSION I H K > J'*U!RES THAT AJ.L 
OPCAATIAf OE THE CONTkOtS Gf NVCLEAA EACt t lTUS » ( LICENSED. 
APPI.IClip.Ti * 0 * LICENSES MUST O t l S MITTEN EEAMIUAVIONS ANO 
OFEUTINC T l i f S AaMINISTOIf i I » MAC. SOME IMDIVIOUALS MUST »E 
EMMtWC PftlOl TO IN IT IAL CKITlCkt!TY AT A F A C l L i T ' , l»C.*EA: 
OtHl iU hWT MVE MAC fcXTCaSIVC ACTlML OPEAATtlS EI«EAiEKCE »• A 
tOMPAAAALC EtACTOE TO SIV EG* THESE EJA^INATlu»S. gr>GP4;iMS 
kz»ttUt*ii aAf tc osT^»«K> THAOUSH APPADVEO TITAINIM; ma.tn% 
THAT UTILIZE MUCLEAA PGMCA PLA«T SIMULATgAS. SINCE !>*«. rHK'S 
PtMCCCSMM. THE UtAEf, M*J ACC5PTRi> M><M SUCH TA4INI4C 
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?LAxT SYSTEMS, Tr« • I O C * * * } CONSIST OF (S I IMClf . iS FgMOAKfcWmil 
C3U*SSS, (21 *£SEAACH-*CA£TO« « « U I IO». (Si LECTUMfS 9H 
HOCLtiA »Q#£A-FL*I»7 OSSlSfc, ( * ) C*S£**ATIOH AT 3?£tAr lN6 
•roCLEAA FOnt* 'LA-NTS, 11C (91 SWUL.AT3A OfEtATlOMS. (NGIVlSUAlS 
SEEM>t« LICENSES LFT£« FLANTS I K M i OfEAATiONAl WST 
DtKONSTAATE i H t l * »»C# 1CIENCY AT AEACTO* CON T AOL S WCINC 
^ U i U i l W S i I * 1171 . TK« uSAEC Af»aC»EO T*f. USE OF SI*# .ArO»S 
in T IUDiUG F(3*AA«IS U C QI«1N£ THE EJAKIftATIOftS. TWJC 
FACUAANS 1 U UHITEO TO <*H iW.ua MOM FACILITIES HAVIBC 
COfctMH kUO»S *OCH ME CJ.OSELY FAAALLtl TO TH4T ( V THC 
SIK.H.ATCt. T * »«C ALSO KEOUIAES LICENSED K O I VISUALS TO 
^ifTJCIFATS IN AESbAUFICATtOK fOO&tAJtS THAI I t W I U LICENSEES 
TJ AAfcIFt*.AT£ AtACTOA COsbTAOLS TMkO<J6H A V E C I ' I E C NLHftEt OF 
EVOLUTIONS 0 l X I « 6 TWEIA LICENSE TCNUNES. IF TMC Si««.ATO*<S 
OFEAATIM CMMACTE41STIC* AW CCACftOt U O I AM SINlLA* TO THOSE 
OF ThE FACILITY INVOLVED. NANIfwXUON Of SIKM.ATO* C&fttOLi H 
K « » i n K SO THAT THE HCHBE* 0 * tt.AMT EVOIUTICKS SOLEIY f » 
«<3LiALlf I C t f l * . CAM St nim*HtQ, FINAL EVA4.UAT19N Of THE 
HEX ITS Of U i ' . * i SI*A.1T0«5 AATMEK K A ) OfCJLAYINt ft-AHTS IS 
AASEO ON THE (HGalEMC AMI uaDCNSTANSiftC CXHMSTEO »V TIAINCfS 
filMIMK TlC Afir lNlSUATIOM Of EXAftf NATIOHS, THE H£C EAAMNENS 
HAVE FOUND THAT INSI,(SuAi.S TAAlNEi t/SIH6 Si<M.ATD«S HAVE A 
MTTEA uNOCXSTAMeiNC OF H.ANT AISNXSCS TO TRANSIENT COHCITIOM 
ANC U K A M l S U U 4 U G M I M AASO * * ! W f C3NCIDcMT IK 
ANSaCAINC ,Jfiri(g,i TttAT * t * i I M E F4C0ICTI0* Of f l A * T aESfOWES 
TO fCSTULAfED SITUATIONS, ALSO, SINLRAT«LS AW EAYMNELV 
EFFECTIVE FOR EJIAXSNlNt 4MB EVALUATINS I W I l iOLULLS . THC NSC 
MLIEYES TMkT SIMULATORS! USEO I I I CONJUNCTION HUM 
U M W E W Q l i I ! TftJLtRil* M i » M S , AftE EFFECTIVE r * » 3 ! ! B « 0£ViCCS 
ADO INTENCS TO ekCOUAACC THE IA S M i n FVTwlE TtAlNlNC Wlfti iANS. 

i * - V - | - M 7 SHS4.EAR (.IA»ti.:?T i l M M C e - A M * V -3* ItCCCJT TEAKS 

•wciEA* Ekcasr i i A » n . i T Y - # s s * * « » T » s a w c i A S S O C I A T I O N , 
FAftMNfcTDC, CCSN. 

THE NUCLEAS L ! * 4 U i T T INSTANCE KOOlS NA«C STCACILT IMCUAiES 
«U£LEAI l l i a U i - T MStAAAtCi AVAUAM.E TJ T * MlClEA* INCWSTtT 
To I T S n K i t t r »125 n i L L i o a . vKi rn i s K K E THA« a c u » u T H C t » » 
D I U I O * HAST MOVI0C3 U» l « f T . THE IMSdtAKCE POOL* ALSO 
«!O»!0J A* ADDITIONAL A I M AILLIOH V ALL-AIS* <MW«*rT 
» « U » t ) ! t t TS nSTECT ASAIfcST LASS » )>Ai»tF.T» AT A MUTLEAH 
FACILE TT, F U A T0T*L OF M M K H L I O M . THIS AW3UW OF L l A S U I T T 
AAtO VtarcKTV I » i l * i a c t & V * . I U » l £ « « « U U . E A * * IS«S tXCSfOS THE 
C0VE1>4* TKf IHSUAAIlCE IMCUSTAT HAS AT »IS» MlThHE^E ON A 
SiftU.E UNIT OF U S * , THUS ATUSTIMW TO THE CONFlOCNLt I N 
M K L E U SAFETf. THE (ITX4O«0IaUBT SAFETY ACHIEVED AMD «COKO£3 
»T THE LOSS E J ^ M E t « Of THE MJC4.EAH fOOL.1 IS O E S O U f O . THE 
SKSUAANCE FOQL-S HAVE F«OFOSE0 A CMANSC ill THE MITE-AJ«>€«SON 
ACT #v!CH HOU.£ MC«IDC iJASTAtTIAi AOOniONAl. SUNS OF NUC1EAC 
LIABUITT iKW*lhC'. TO FKOTECT THE 'uM- IC AM» I t i K H IS L iKEt f 
TO ac THE s^djEcr OF F J A ^ I N I T I C N »T tanaicss o u a m e 197s. TME 
fAOOSAt, If IWLENEXTEO, M i l l OlAOUALLT INCAEASE THE 
rCCTECTION i f f O ' O t O TC I K FUALIC AND VIHTl/ALLT a U I W T i THC 
ACHE OF 60VEIWKKT INCE»AITT, 

l » - S - l - 4 * i AHEAICAll FKTSICAt SOCIETY'S STWJY OF Li««T MATEI MAC T » SAFETY 
(ECITOiS -CTE - I N AIMUST 117* THE ti,U ATOMIC ENEMY 
C O W i i i . O a t t l EASED FO* KEYIEu AfM> CONMUlT A OUAFT OF 
•ASyt-lAOO, 'UtAtTC* SArETY STt'CY-AM i%U£SSNEKT OF ACC10EHT 
RISAS IH 0 . 1 . COKMCtCIAL UUCUA* POHC> HjLHTS, • SEC HOCLEAlt 
SAFETY, VOL. >S. MC. A. ?ASEl 4 T V 4 J J fOK A «k I t F SLBWAtY Of 
THAT AEFORT. THAT STuOY «V THE NEC IS Tut MOST C'jMIWtMCttSiyE O* 
ITS KINS <VE« L'NWkTAKE* ANS HAS S I t t C »E*M EXtENSlVCLY 
«FY!E*£0 »Y KANT IH7EHESTC0 » * » T i I S , TNEI* COMCNTS AA( 
AVAILAtLE A7 THE HOC AJMuIC OOCUNCTT V " » * . CONCUMtNT «I Trl THE 
AEC KEACrOA UK II ITUOY. THE AHCdlCAM fnfSHkL SOCIETY iATSl 
O€C:o*0 TO S*3KSOa A STiiOY & AEACTJ* '>AK-TY 1ECA0SE !7 HAS AN 
l « » O t l l X I A>9D Cj»TR0¥f»l!4L. SUSPECT H.fn SlMSTANYiA4. SCIENTIFIC 
ARC T» «CL0«|CAL CONTENT. TOkAM) THAT EMO THc »FS STuOY «Ai 
surro^TES av r « MA?IONAL S C I E N C E ^ J U O O A T O N AMO THE A E C . T K 
i ^ i STtCY MAS UNOEATlKEN I N 1 9 7 * - l * 7 * AY A STUOY 4«OU> 
C O K S I i T l « & U »AS1-T1« FAAIICI7ANTS KITH VAKiO'/S LEVELS 
Of » « ! « {»#{«(E»>Cf IX T«C U A C T M FIELO. iTS FTJA»OS€ aAS TO 
WAKE A guANTirATIVt ESTIMTC Of THE Ll tELlXMlI l Of ACCtOENT 
CONSEWttlltES 3f A SIYE« SEVERITY. M.THDU6N THE A»S STUOY « O L » 
SIC 9UT UNOEsrAAE TO ii.-Ili* THE AEC »JACTJ« SAfETY STuOY. TMEF.E 
) ' , 1%t.n CV"Krt &AOUNP lETlfEEK THE T IM, ANO THE AEC STUtff IS 
MCkT SODSO FAfdl/ENTLY 1M THC A»S KtrOMX. THC SMFT Of THE A»S 
UEPORT, J H T U L E O • A E * * ! iO THE AMOICAN ?rf'SI'AL SCCtETY »Y 
7Kf S1UOY LA<»* ON Ll i^T HATE«-«f AC.T0* SAFE'.'/,' HAS AELEASCO IM 
AF' IL U75-. AMO THE <iHAL VC*SkON KILL BE r j K i S H E O IK THE 
«EV!!M$ Of HOOEAN FTiYilCS, MCAUSE Of THE tafOfcTAaCt Of THE 
5uejEC7 AMO WCAUit Of T~C TECHNICAL CDNfETtMCE * " 0 OSjECTIVirV 
OF TrtC AFS STUOY 4A0UF, TMC EDITS** Of NUCLEM SAFETY A«E HCIE 
J t m i H t l W . THE FIASI CHAfTCK, *SUHMiaV Of COMU.USIOM AHO MAJO* 
•eCQHMCWOATiffitS,' V TH« 0»A»T Cf * • « A»S AEftlAT,) 

l » - 5 - J - i * » FOTEHTIAL JFfvCTi 1HC COHSEOUCNCES Uf FOSfULATEO NSUYMMC ACCIOENTS IH sTIV»i 
T061A5. * -

>«H.IfU<.0 XAJIC«»*' i*»C»»10SYj SA* fiSVz, 'f'-V. 
STUDISS » FOSTUi-ATED MEUTAONIC EVfc-TS OF HAJOft CONCCAN «* 
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Mi«t Ta**SUTUM 4 i $ COOLED AEACTCMS (K7e*Sl kv* AEViEaEC. THE 
L i n u T u a c covEtee > s o u s e s LICENSINS A E V I U S . SAFETY M I L T S I S 
XEFOBTS. *N0 TOFKAL AEFOKTS FtSFAREO 9%*iM3 THE O E i l i * ANO 
OEVflCPIISIT OF T M AAjJ* KEACTCU » T i * K V M ATOMIC 
M » t t l . I K I K H T S COBtiOHUB ARE COM OF FISSS3N f U W C T S , 
COW t S K F M S S 1 3 l OUC TO i M T I « W M i FUEL ISSEi .SOS OUA1M& 
ftCiMaiae. AN* i n o i INTFOOUCTION INTO THE CORE. ALL ar NHICH 
tut *ttetn TB K OF L I J S {MMO-TAMCE THA* TI« «ITMMA*AL OF * 
U f t t l E WO FAI*. I S C ! « * T S »M.H 4$ MULTIPLE IOO S I T i J K i M l . M 
MM) EJECTION « « ! K H CISMISSEC AS FHVUCM.tr 1NFGSSIK.E. 
ANALYSES Of »«'tTS'»lTT CHANECS FCLLOMit* a L A S 0* COOLANT 
ACCIOEM7 laD-.mil THAT MTSAS . ILL SflLAlM SiaCAITICAL. « M t * 
STEW THAT CONTINUE To AE££!VE ATTEMTIGM ME THE REACTIVITY 
CONSEWCNCSS OF COM S*#FO»T C 0 L L A » * ASSOLTIN* NUK FEAAMIhC 
• t SE1SS1C EVENTS 0* STEM C 8 U G S 1 0 S . THE FNTSIC. w'LCvA-ATIQftS 
* A « EEC* EXTENSIVELY C O M M U *ITN ExFE>iatr.fiL R E S E T S in 
cantCM. F*cn.iT u s AN* SF*«ATI*E. i t K i g u . OSIISBEAS *AVE 
CtiSraftMlLF BFAtr KITH OWEAENCES •ETNtfN OkSEBVAlKN MO 
CALCULATION rr USE or PESSIMISTIC ASSUMPTIONS ANB IT CO-SHRILL 
ATTJMFTS TO IMPMVE TNEMCTICM APPROACHES. IneEFSNOENT 
CMECAIW i s ctaJUXTi* t r a o o K i n i « WFCUA* MSULAIOAY 
COMMISSION'S OFFICE OF WJCiEA* AECULATOAT RESEARCH. 

l*-»-»«SJ? IEEE MUTLEAft PONEA SYSTEMS TYNFOSIUR 
HttCfc, E. . , 

MOLIHK.O HATiout. UMatMtm. o*c A l o s t . ;»m, 
THIS 42TICLE RSVIEVS THE NUCLEAR SAFETY RELATED PORTIONS Cf THE 
•TH IEEE NUCLEAR Mae* SYSTEMS srmnttur. MELO 1* NAS«M6TON, 
O.C.. CCC 11 -13 . 14T*. THE MEETING MtiO CONCURRENTLY KITH THE 
21ST NUCLEA* SCI EMC t SYMPOSIUM AM0 THE 14TH KiMTJ <L4TI0N AND 
SEMICONDUCTOR COUNTER SYMPOSIUM, MAS SPOSS0Y.E0 «T THE INSTITUTF 
OF ELECTRICAL MO HtCTRONiCS EMtlMtCRa iiEEE) l » TX U.1 . 
ATONIC EMCKV COW Si U N . IT MA* TMI LATEST IX * SERIES OF 
MEETINCS fiCSMMCO SPECIFICALLY FOR ELECTRICAL EMSINfERS HMO ARE 
IMMCLVEO m m NUCLEAR POMER «E»ERAUOM. SEVERAL, M U I S H I * « E 
DEVOfEO TO UPOATIN. INFORMATION OH STANOAR0S. STAJLTyo AMO 
OFEtUTEK EIFEmrfNCES, M » IMSTIWMB|T«TIM OCVELSFMEMT. 

l » - S - * - » M KUCXEJJt SAFETT KSICM * TNC Cll .KM * I r t » WEEOM tUCTOK FLMr 

B l t l l E W i t ELKTKIC COMOMTION. FITTSW««M« F « . 
THIS MTIO.E « P * i i l r t THE OF.SIM PtULOSOFttT UK StfzTT < t * T « £ S 
OF THE «T9-MiiTI CHICK U « H ME€0E» «E*CTQ« t C U W i , t StWIiW 
COM.C0 CCXONSTftATlOM «E*CT0* TC tE EUILT WEAt Oftt < l t » t , TCKN. 
nr t 0VCIUU.1. SAFETY OF THE FLANT IS SASEO OM THREE LEVELS OF 
FaOTECTIOH 111 BELIAtLE 0FEMT1OM TMOUCH INTRINSIC fUTUAES CF 
THC 3£SI«M< (21 MOTFCTICN F40VIOEO AfiAlNST AMTSCiFATEC FMS.TS 
KHi> UML1ULT E'rtJtTI., AW> I ) ) >«(N1SI0N FOt EXTitEMEU t>«L(XEt.Y 
mrtfii. THE m n u n i ftmuus OF EACH OF TK«SE TMKEE SAFETY 
0CSi«H U V t i - S A«E OISCUiSEO. I * AOOITtOK. aCM IS COMT>»J!% On 
A FAMUEL OESISH ItHUMO* THAT TREATS * I K E DISRUPTIVE 
ACCIOCNT AS A M S I 6 A » » t ' S . 

U - * - » - S 4 L SW.'S ««>IQACTI«E »ASTC FAiiCTICES AT MUO.EA* FOMEA FLANTS 
KIMCY, A. H. * 6 0 M E E , l'.. t>. 

«6Li?IEL0 JiATlt^U. LASOAATttkT, OAK S I K E , r£MU 
TXIS AEVIEV OF SOLIO *A3IOACTiVE VASTE FAACT1CSS AT NUCLEAA 
FOHER ft.A»T$ THAOUCH 1*72 StOKS THAT kOUIMS WATES KEACTOAS 
IA»S5I CUWW.iTi*£tr tfftEftATEC OVEl TWICE AS MUCH HASTE AS 
M E S S < * U E 0 - » » T £ * AEACTOAS IFtl lSI ( 3 . 3 1 1 9 ( 5 1 VS. I.* * 1015) 
CUBIC FT I AHO FHOOUCE0 AHUT 1KI SAKE CUMAATSVE THEtvlAL OUTPUT 
1 2 . 2 X I0t$) V S . 2 . S A IMti K W d T l i . TMt CUMULATIVE liMOCUYEO 
COMTEIITS Of THESE MtSTES LTAE *.? A 104 31 A*0 1.1 X 10J31 Ci 
FOA A*»S M*0 FtfAS, lifiFECT IVELY. 6EMEAALLT, H*T% IHCOIFOiUTfO 
ALL mil MUXESS AIS.CS EACEFT SFEXT Sf>0 AEStNS IM CEMENT, 
IWEAEAS SCVEKAA. I M S TEHOF.0 TO KHUt*. H j a f c t S ANO klliHS AMD 
TO SOU* EVAFOUTO* COKCEKTAATES ON Hl^rl IUA5ACE AAEA MATEXIALS 
VITM9UT »1M0E* FOA SHitNBtT AHO KMIAL. t JECEXT TREND 73« BaF.S 
IS TO IMC01FOAATE HASTE IN SOLID tCATOICES. 

1 A - S - S - 5 9 * TMC EHVitOWVllTAL INFACT IOOIXC-124 RaEA&O 8T A « j C L f « (=«1 AEF*0CE$S1X6 n«MT 
FALMS, J . « . » VELUAI. V, « . • «0OHE, F . 10. 

ALLiEO-«ENcAAi. NUCLEA* S«RVIC£S> SAKNUELL. S.C. 
THE ENViMUKCMTAL IWfcCT OF 1O0INE-124 AaEASEO »' TME ALI.HO 
CENEKAL WUO.EAA ScAVICES - MAMsCLL MUCLEAA FUEL FLAAT ««NFPi 
I S ASSESSED. ON THE l»AS!S OF F*£t£MT KN0«LE06£. IT IS EXFiCTEO 
THAT THE MEMCTE9 AEUASEO F*»F THE FLAMT »ULl NOT HAtiE IHt 
CONCEMTUTIOM Of tODIMC-U* TO LEVELS THAT «OUL9 *E MlJAAOOuS 
TO NAN M TAt ENVIAONMCMT. THIS AATiCLE SJNNAAIZES THE ANALYSES 
ASSmlATEO klTH THE AELCASE OF IOOINE-i24 TO THE ENVIAC9AEMT, 
INCLUOIN6 THE FftESEMTL'f SSTINATEO SNFf OE^EASES AW5 
CALCM.AT1QKS CJF AEStiLTlNC 0 0 S t TO >t*M 'JiOtt THE STAti OF THE 
FAT 90$E MODELS. THVAOIO DOSES ME CALCULATcO IT THE SPECIFIC 
ACTfylTY KOOEL *W) THE CAITICAL W B * H NOOEL. THE OCtAf' OF 
CONSEJIVATIVENESS INVOXVCO ttt T M ( SFECfFIC ACTIVITY FOOEL VHiCH 
MAKES IT vNACCE*TA»L( AS A AEALISTIC M0OEL I S OiSCySStO, MO 
THE CRITICAL FATHMAt MOoa SS EXUFV.Y ASSESSED, THYAOtO OOS5S 
FOA ABUTS AND INFANTS OUE TO INHALATION AKO tH&ESflON AAS 
FSESWTSO. F6« AN F 5 » COHCENTAAT^M OF J .4 X I 0 I - S ) K t i / A l i ; Of 
I d C I N E - 1 2 1 . MIU1.T1N5 ?R0R A A£'_£AS« *T THE »»T£ Of 1 , < ' 
I 0 « - » ! CI/SEC. THE IMFANf AMO IME AOULT THVACIO OOSES CKIE TO 
IIKCJ7IOM »'JA MI1.K A*E CALCULATED SY THE CAITlCtL ?A'rMM*r 

http://FHVUCM.tr
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*CCtL ?£ at 0.2» A^J O . i i « « £ f / , i = « , AESPECT!»ELT. Irft AOCR.T 
i i i i ; i : oc-Sf. :^£ T-: , \ i ; S T L c * CF L ' A ? Y «t^cr»ai.£S is FOu*e TO 
3 ; O . J * * £ • / ( ? » * . T H E l a K A L A T i C a A.»3 « » X c 4 0 3 * DCS£ i l ! c 
• _ « C f * i C> - i= ! iTv . - " , - t S * A L L 6 i « 

U - 5 - 4 - 6 J J S T E A * "-EXEA-IT:* i j i t f i i i v i y - " i f s . : E i f F n u a c E st »*T£t coo.es I IKJ .EAK P O « « » t s t i r s f i i » n * s 
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IMC PARTICULAR SAFETY MOSLEMS OF THE FAS? REACTOR AM THE 
POL* OF INSTRUMENTED PROTECTION IK RELATION TO THE OVERALL 
SAFVTT OESIOM Of THE REACTOR ACE OISCUSSEO. THE MPORtANCE OF 
THE ACCIDENT SE4UENCE AA1SIM6 PROM A FAULT MITHIR OME 
MOASSEHBLt IS INDICATED. ANO THE PHYSICAL » ^ — « S H » INVOLVE* 
At* MSCUSSEO NITM REGARD TO THE GENERATION OF S f T H . i - . ; 
S I O M L S . SEVERAL POSSIBLE TECHNIQUES fO* 3 E U C T I K SUBASSEMBLY 
ACCXtEKTS ARE DESCRIBED. INCLUDING THOSE MlTM DETECTORS 
SITUATED AT THE OUTLET 9 EACH SMSSSNELV **> ALSO THOSE 
INVOLVING UHOLE-CORE PARAMETERS. TNS CURRENT STATUS OF THESE 
TECtOUMCS I S IROICATEO. AND. 'd«A£ APPROPRIATE. THE STEPS 
NECESSARY FOR THESS FUTURE AFPLKAIICR ACE sun IKED, RSF«ENCE 
IS HAM TO THE «AV IK WHICH TYPES OF INSTRUMENTS BOICJJ HAVE TO 
K C O M I K O TO GIVE A Ml CM OEGSSE OF PROTECTION TO THE IYSTEM. 
TME ACTUAL PROTECTION RESUMED XING DEPENDENT 0 * THE OVERALL 
SAFETY IRTENTIMS. 4TTENTI0M I S O U M TO THE PROBLEMS OF 
« H « U K THE SPURIOUS TRIP RATE FO* A NELL IRSTRUNENTEO 
REACTOR. MUCH I ECO » STRINGENT REOUXREMEIITS ON INSTRUMENT 
K U t f l i m AND/OR REPIACEABILITV. THE POSSIBLE MILE Of THE 
COMPUTE* IN NANHINC THE MULTIPLICITY Or COMPLEX SIGNALS IS 
MENTIONED, TOGETHER MITH THE PROBLEMS THAT HAVE TO AS SOLVED 
BEFORE W I S CAll EC SOME. IT IS CONCLUOfO THAT SATISFACTORY 
WSTRUNEMT PROTECTION I S AVAILABLE FOR HOLE-CORE FAULTS. tUT 
I I M AESARO TO SUBASSEMBLY FAULT DETECTION THE SITUATION IS 
LESS CLEAR. ALTHOUGH SOME iNT-OSMATION IS AVAILABLE FOR GUIDANCE 
ON THE INSTRUMENTS AND THEIR SPECIFICATIONS. THE JUSTIFICATION 
AW *-".HiEV ABILITY OF THE LATTER ARE OEPENDENT ON OEVELOPNCNT 
M K /HAT IS STILL PROCEEDING. IT MY HELL BE THAT 
UNCCRTAINTIES CONCERNING THE EFFECTS OF THE REACTOR ENVIRONMENT 
K U . REOUlRE THAT SORE OF THIS MORS TAKi THE FORM OF 1N-REACT0R 
EXPCNIKNTS. 

U ' A - S - n * SILICONE PURSER INSULATED CARLES EC* CALVERT CLIFFS NUCLEAK rC^CS PLANT 
OMATIA. P. 

BALTIMORE CAS AND ELECTRIC COMPANY. 3ALTIN0RE. NO. 
K K . V IN M 7 0 THE RAIT I ROM CAS » ELECTRIC CONPAKT DECIOEO TO 
USE SILICONE RUBIER INSULATES CARLES. S U E NO. 2 AHC AND 
SMALLER. FOR AU. LO-VOLTAGE PWER, CONTROL. ANO 
IN<mWNEHTATlO.> APPLICATIONS FOR THE CALVERT CLIFFS NUCLEAR 
PONE* PLANT, UNITS 1 AND 2 . THE DECISION HAS RASEO ON 
EXTORSIVE TESTS MOE BY 1ME COMPANY TO OETERRINE THE OPTIMUM 
BALANCE OF PROPERTIES OF CONTROL ANO POKER CARLES TO ENSURE 
THEIR SATISFACTORY OPERATION 0 4 * 1 * 6 A SEVERE FIRE ANO AFTER 
EXPOSURE TO RADIATION. RESULTS OF THE TESTS INDICATED THAT 
SILICONE H'..iAER IMSULATEC CARLES INETHYL PHENYL VINYL RASE 
COMPOUND! KITH CLASS BRAID OVER THE INSULATEO CONDUCTORS. 
ASBESTOS FILLERS. AND OVERALL ASBESTOS-BRAID JACKETS KILL 
OPERATE SUCCESSFULLY DURING ANO AFTER AN OIL FIRE ANO AFTER 
EXPOSURE TO A TOTAL RADIATION OF 1BIBI RAOS AND tORATEO STEAK. 

U - 4 - S - T 2 R P0FVUTIOM EXPOSURES - THE EIGHTH RTOYEAR TOPICAL SYMPOSllN OF THE HEALTH PHYSICS SOCIETY 
BARTON. C i . : B3CKS0*. * . * . « PAAlvCR, D. C. 
ROHNER. P . S . • TURNER, J . E. 

OAR RUME NATIONAL LABORATORY, OAK RIDGE, TEN*. 
THE EIGHTH NIDYEAR TOPICAL SYMPOSIUM OF THE HEALTH PHYSICS 
SOCIETY »»« s«LO nT KNOXV1LLE, T€MW. OCT. 2 1 - 2 4 , 1 4 7 * . ALL 
MIT 4 OF THE S* PAPERS PRESENTE0 ARE INCLUDED M THE MINTED 
fMKEEDINGS THAT HERE DISTRIBUTED A7 THE MEET IMC TOPICS 
C3VCXSD IN THE VARIOUS SESSIONS ARE tACKOVOWND RADIATION 
EXPOSURES. MEDICAL RADIATION EXPOSURES I NOT REVIEaEO IN THIS 
ARTICLE). NUCLEAR PONER EXPOSURES. DOSIMETRY, AND POPULATION 
EXPOSURES FROM SOURCES OTHER THAN NUCLEAR POUER* A PURLIC FORtIN 
ON POPULATION EXPOSURES FROM ELECTRK FOVEA CCNERATION NUCLEAR 
ANO MO^NUCLEAR PRODUCED SOME RATHER L t v a v INTB O U N f J AETHEEN 
A PANEL OF EXPERTS ANO TNI AUDIENCE. THE BROAD RANCI OF TOPICS 
COVERCD IN THE SYMPOSIUM SHOWS THAT THE TASKS OF THE HEALTH 
PHYSICIST ARE SP0KIN6 MORE CORFU*. 

l * - * * 5 - T O M O YADIS, PfRSOMtfJ HDNIT0RIN6 
RFJCAtR* R\. 

OAK RIOS* NATIONAL LAIORATORT, OAR RI06E TENN. 
* I * i THE I R t R C « ! ! ! » USE OF NUCLEAR PONE* AND RADIATION 
SMfcCCS. THE SELECTION C# OPTIMUM SYSTEMS FOR PERSdNNEL 
M3RIT0RIN6 IS t * CON INS A NATTER OF MKLDVIOE CONCERN. THE 
PtfSCNT STATUS OF PERPINNEL OOJIMCT-Y. SONETINES CHARACTERIZED 
BT UNSTABLE AND UMCCURATf PETECTORS ANO aVERSINPLlFIEO 
MTERMETAflON « THE RESULTS, LEAKS MUCH TO BE DESIRED. IN 
PMT3CULAR, FHOTOORAPHIC F U N . ALTMRpM WVINC CERTAIN 
A0VAMTA6IS *ITH REGARD TC ECONOMICS ANO INFORNATUM CONTENT. 
UROEMSOa RAPIO CHANCES IN HARM AW NUMD CLIMATES. CAREFUL 
StALIMt REDUCES, BUT 80ES NOT PREVENT, THESE P R C B L E R S . THE 
REPLACEMRN7 OF FKM BY SOLID STATE SOSINETUS, PRINASILY 
THKHM.UMNESCE.1Cf COSMCTtRS. IS IN PROGRESS 0 * BEINC 
CMKIMAEb (T AN IMCTEASBVS NUWBCT OF INSTCTtntOHt a i S RE4UIRES 
A MWSfft OF DECISIONS CONCCAMaS TME CHOICE OF THE OPTIMUM 
MTECTOMSI. RACM OEilSfc , AMD CVALWATISN JYSJtM. 
dt«ANIUT10«AL MATTERS. SUCH AS THE OfSMABILITY !» AUTONATION 
AAV CONPUTEAIUC RDORaSFlNS, ETC t * CMANfit ALSO IMPLIES TC4 
FCTFJVTIiL USE OF SUCH ACVAafSO CONCEPTS AS OIFFERENT OETKTORS 
ARS MONiTORlNC- PERIODS FOR TK« LMOE NUMBER OF LON RISK 
PERSONS ANO THE SNA' L NUMBER OC 4\iP RISK RADIATION MORKERS. 
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i * - * - * - 7 3 * SUMMARY Of RADIOACTIVITY « LEASED U EFFLUENTS MOM NUCLEAR PONE* PLANTS DOLING t « 7 > 
NUCLEAR SAFETY STAFf-

OAK RIDGE U t l C W I . LABORATORY. OAK RIDGE. TEN*. 
RELEASES Of RADIOACTIVITf IN AIRBORNE: 4MB LtCUlO EFFLUENTS AMD 
Trie nonet* or SHIPMENTS MO ACTIVITT or SOLID HASTE HAVE BEEN 
COMPILES ST THE NUCLEAR REGULATORY CQNHISSIC9! FNON LtCCMSEE 
REPORTS FO* 1 » T S . THE VIOE trARIATIOMS t» T*S RADIOACTIVITY 
. re :«»«** •^•.« DUE TO CIFfEKENCES IN PLANT S 1 I E , POME* LEVEL. 
KIEL PERFCONANCE. ANO EFFLUENT TREATMENT METHODS. OAT A 
COVERING SPECIFIC ISOTOPES OF PARTICULAR INTEREST ARE 
ixmiUlttD. . * ALL CASES. RELEASES Of RADIOACTIVITY MERE ONLY 
SMALL FRACTl'JKS Of PERMISSIBLE LIMITS SET BY APPLICABLE 
REGULATIONS 0 * IN TECMMCAL SPECIFICATIONS. 

1 7 - 1 - 1 - 1 PLANNING r-Oll. « K i J A « EMERGENCIES 
R&ELLER: 0 . N . » SELBV. J . M. 

HAAVARO UNIVERSUY. SCHOOL GF PWf IC HEALTH BOSTON. MASS. 
A PRO?E!>LY 0CVELOPE0 4*01 fXECUTfcC 9 E M C K r PLAN REPRESENTS AN 
ADDITIONAL LEVEL Of SAFETY IK DEAL'NC KITH POTENTIAL ACCIDENTS 
IN NUCLEAR FACILITIES. THIS STATE JF THE ART REVIEW OF THE 
SUBJECT. IASEO PRIMARILY ON MATEKtiJ. PRESENTED * * A VARIETY OF 
SPEAKERS DURING A SHORT COUOSE M'i> AT THE MABViRD SCHOOL OF 
PUBLIC HEALTH IN HAY 1 « T 3 . SMDMS THAT, ALTHOUGH PROGRESS I S 
BEING NAOE. ADDITIONAL NOXK REMAINS TO M OONE. A CENTA1N 
DEGREE OF CONFUSION HAS EXISTS* BECAUSE OF THE MULTITUDE OF 
FECERAL ANO STATE AGENC' =i HA« N6 KESPtMSiAII.ITIES IN TMiS 
FIELD, HOWEVER. STEPS AM BEING TAKEN TO CORRECT THIS 
SITUATION. ALTHOUCM UPOATEO PROTECTIVE ACTION GUIDES FOR 
AIRBORNE RELEASES HAVE BEEN PUBLISHED, SIMILAR ACTION IS NEEDED 
FOB LlHITA'iONS ON RADIONUCLIDE INTAKE VIA FOOD AND MATE*. 
INDICATIONS AAE THAT. FO* A S i M L E PUFF TTFS OF AIRBORNE 
IEL1ASE. IT MAY NOT BE POSSIBLE TO EVACUATE THE N E I O M M R I N G 
P3PDLATI0N MlTHlN THE SHORT TINE SPAN AVAILABLE TO AVOID 
EXPOSURE. FOB A LONGER TEA* CONTINUOUS TYPE OF AIRBORNE 
RELEASE. KOtfEVEA. EVACUATION CAN M VERT USEFUL. MILL IN NEE8 
OF FURTHER EVALUATION AS AN AAMMCT OF. ALTERNATIVE TO 
EVACUATION JS THE i « Of PROTECTIVE SHELTER AND/OR 
RAD'O-PROTECTIVE PROPHVL A." I S . *LSC IN NEED Of ADDITIONAL STUDY 
ANG/OR OEVELOPNENT AAE NETHOBS FOR ASSESStRs Tis. s - r r ^ ; l^Z 
COURSE OF AN ACCIDENT, TECHNIQUES FO* RFPIOLV ESTIMATING THE 
P»T>Hf4V OF A RELEASE AND ANTICIPATED POPULATION COSES. 
ASSESSMENT OF THE LONG RAN6'- IMPLICATIONS OF POTENTIAL 
kIDESPREAO RADIOACTIVE CCNT AM VAT I ON OF LANS AREAS, AND 
(NMOVERENTS IH THE CAPABILITIES OF STATE AND LOCAL AAENCKS IN 
PACVIOIHb RADIOLOGICAL EMERGE*** RESPONSE. 

I T - l - l - I S STATE AMO LOCAL GOVERNMENT RAOIOLGCJCAL EMERGENCY RESPONSE FLANS IN SUPPORT OF FIXED NUCLEAR FACILITIES 
NUCLEAA SAFETY S T A F ? 

OAK RIDGE NATIONAL LABORATORY. OAK RIDGE. TENN. 
THIS AATIfLE NAS AOAPTEO FHON A REPORT THAT PAOViifS 6UISANCE 
TO STATE I.NO LOCAL tOVERNHENTS ON AAOIOLOSfCAl EMEA6ENCT 
RESPONSE I1ANN1N6. THE REPORT LISTS SPECIFIC PLAMNIH6 
G 3 J S C T : - T - - O R A R A O I O L O S I C A L ERE««ENcy R E S P O N S E P L A N , ALONC 
«ITH 6UI0AHCE FOP DETERMINING HKCTHCR A PLAN MEETS THESE 
OBJECTIVES. THE GUIDANCE DATA SXXH.3 IE INCLUDED IN STATE 
RAOIOLOSICAL ENE I6ENC7 RESFONSE F U N S AND. * H E R £ *TP«0PRJATE. 
IN OTHER STATE ANO LOCAL eOVERkNENT ENEAGENCY PLANS. A 
CHECKLIST OF MAJOR PLANNING ELEMENT* I S PROVIDED TO ASSIST DOTH 
EXPERIENCED AND iNEXPERiENCEO PLANNERS IN C9NSTNUCTINS A 
COMPREHENSIVE RAOICLOSICAL ENEUENCY tESPONSE FLAN. EACH 
SECTION OF THE CHECKLIST I S SUPFORTEO »" SFECIFIC GUIOAOCE 
LANGUAGE. 'OMPLETICN OF THE CHECKLIST MILL NOT IN ST S U P 
C0NSTITU1,- A RADIOLOGICAL EMERGENCY RESPONSE FLAN NUT HILL AID 
IN IDENTIFVING DEFICIENCIES IN CURRENT FLANS. 

1 7 - 1 - 2 - 1 ? PARTIAL SLOLKALES IN LNFt* FUEL ASSENtLtES 
FONTAN*, n. He 

OAK RIDGE NATIGM'L LASORATO**. OAK I.IOGC. TENN. 
EXPERIMENTAL AND ANALYTICAL CATA ON THE EFftf.li OF PARTIAL 
M.OCKACES ;« S I M U L A T E D L I Q U I D METAL c o o i t » F A S T NREEDER REACTOR 
ROO (UNOLES ARE AEVIEMEO ANO THE RESULT! PMVHfTEO. EXPERIMENTS 
PERFORMED IN THE FUEL FAILURE ROCKUP AT OVf. k*JM NATIONAL 
LABORATOftv «]TH ' » - ANC M-SURCHANNEL INLET ILOCKAGES IN S * - « 0 0 
SOOIUN COOLEO ELECTRICALLY KEATED ROO tUNOLES INDICATE THAT 
EXCESSIVE TEMFERA.-URES Ml NOT OCCUR AS A RESULT OF THE 
•LOCKAGES. SIM1LAA EXPERiHENTS NITM NONMEAT GENERATING 
-LOCKAGES 'IF A CEIC RAL SUfCrlAMKH.1 ANO t« E3GE S*NCHANNELS IN 
ME HEATEO ZONE Of THE ROS AWIOLE INOICATE ACCEFTASLE LOCAL 
TEMPERATURE INCREASES AT OPERATING CONDITIONS. EXPERIMENTS V/ITM 
NATER » w . » v , , i n w cgwi-EX FLOH PATTERNS IN THE HAKE ZONf 
BEHIND ELOCKAGfS. ESTIMATES OF LOCAL CONNECTIVE MT <T TRANSFER 
IN >n£ UAKE ZONE MERE MME BY MEASURING MASS INTERCHANGE 
BETWEEN TKE RECIRCULATING F L l - VT~ "<0 THE FREE STREAM BY SALT 
INJECTION TECMNIOUES. GEWaAL I I A T I O N S OBTAINED FROM TME NATE* 
ftOCKU-S HERE USED TO PRFDICT TENTERATURES IN SODIUM COOLED » 0 r 
•UNOLES. ESTIMATES INDICATE THAT LARGE (LOCKAGES 
UPPfcOXlPATELV 3 IN. IN DIAMETENI MOULD BE REWIRCO TO CAUSE 
SOOtUK BOILING IN FULL SCALE REACTORS. 

1 7 - 1 - J - 3 J ACOUiTIC EMISSION - t CRITICAL ASSESSMENT 
STAHLKOPF, K. I. » OAU. 6 . J . 

ELECTRIC PONEfi RESEARCH iJiiTITUTJ, PALO ALIO. CALIF. 
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TNC M M S or r m s M T I C U I * TO HJO*.ISN? THE LIMITATIONS OF 
t £ S » i u M i s s i o n FOC U S E IH HTtroui t i c TEST MDMJTOAIN. y e 
cskriceuew acMTotiitc OF » ; » « • • nt'.-is u DETE**IMEO FMK * 
WVIBI OF PlttlO* MOM. MITM THE « - - ^ « l STATE W f W M l F9> 
HOMXRMUAS STMKTuKAL t«T€««lTT, MOWS TIC EMISSION CA* 
MU30AU.V AZKCAL AAaOKMAi. MCIWMTS MP TMEIK LOCATIONS. Off IT 
CAIMV oescfttK t w IMCISCNT OA I T S S M I O U S W J * . S F C U F I C 
CQNCLOSIOKS A10UT ft* HATUF.ITY OF ACOUSTU EmSSlOM MOMITOKIMC 
A*t 0ftA»m MM SUCSCSUOA3 * « U*» FOA FUTURE ACSEAACH MO 
DEVELOPMENT CFFOATS. 

ST-1-J-4J ANTIC IF AT ED TRANSIENTS VITMOK SCAAMJ - STATUS WO 
MASEiM. S . Ma 

0A2 « | » NATIONAL lAtOtATOftY. OAK U I K i . TEHM, 
TMC FtfMFOSE OF KEFOAT NASH-SZTA IS TO ESSiME • * I « * QffltcZ OF 
MU*e?i!TT HJA B « njMlT SAFETY STSTWS OF MATE* COQLEO 
NUdCA* F O m FLAWS T* FASTSCT TNC HEALTH *W SAFETT OF THE 
FUM.K. 1NFLSKNTATISM 0 TME M W n M W < SET FOAjrl IK t « 
c a v a LMTSA s a t MITH THAT WFOBT TO THE FOMEA OTIL:TIES HAS 
BEE* MHFOSCO n THS U T I L I T I E S . A*B AZVIEHS OF TMSSE AESFQMSES 
AM* ANALTSES AM W H SASIOXftATieN 9? THE: NUCLEAA 
•CMLATOW COMMISSION. ACtEFT/NCE OF TMC -TIHTIES' FOMTIONS 
MAS MOT ACS* SAAMXEOi MOT HAS FUMTNM SvfOAMCE 9* OIAECTICM 
M R F40FOSE* F6* FOVEA FIAMTS MOM iFtAAUN. 0* UMSBt 
COA<M*UCT!OM. FtfTUftC FLAATS AFFAftENTLT kILL HAVE TO fMCQAFOXATE 
tarn AS m HNMFWCO M S I S M FOR A SUM. ACTIMS FLAW SAFETT 
SYSTEM* 

l ? - i - * - 4 * TM SAFETY OF AEACTOK nCSSt l f VESSELS 
C40M*. M. t. * LAMSEA, 0 . F . 

TELMMM MATEftlALS HESEAftCM COHFANV, VALTMA*. MASS. 
fc< CSL1CVE TMU (MATXfAA NEASTD* VESSELS AM SAFE. BCOATE OH 
WIS SABJECT MS MUM* FSOA FMWK? EMOTIONAL MOTEMTS TO 
LCWTMV AW CAMFLICATC9 STATISTICAL STUDIES. THE FtESCMT FAPEt 
MAS FACFAAta AS « SIMM** 5TATEFKKT M1TM0MT TECHNICAL OETAIL, 
MTT MITH A HftfCF OESCAirTia* OF THE TECMRLOCT AM OF TMC 
MAAWA IN MHJCM TME TECHNOLOCY IS IWLENEAJTEO IB VESSEL 
CSHSTMKTKM. 

t7 .1-4-AI tMFAOWlA. ftEACTOft FBCSSWC «ESSEt AVAlLA'UITr AT 0CSKN 
COOPS). M» E* 

TELESVNt MATERIAL! •SaMVCM COMPANY, VALTMAft. MASS. 
AL.VHOMH ATACTO. FWSSUU VESSELS A*C SAFE. TMEV FSESCftTLT 
COMTAtAVE TO THE IMAVAJLAClLItY T ! « OF S-KIC* FflME* SVSTCMt. 
THIS CFFKT COULA M MOUCES SlaiFICAMTLT AT ACTTB 
AFFlKATtO* OF TNE <Uhl AVA1LAH.E OtSISM TCCMBLOSV. INIS 
AftnCLi CtiSFLV PCSCAISCS TME STAT(S OF THIS TKWO.06Y, AS 
FE«TraCi«T TO A U C m FMESSUM VESSEL AVAILMILITv. AW THE 
A*«.ICATUS 3? iHIS TECMMLOCT (AJAIW THE COttlT*>«-*iaK ADO 
OFEftATtlM FHASES. AtCOimEWATiaNS AAE TMEM AAOC AS TO MM THIS 
TEOMOLOST «MIS AC AF*VHO TO MFtOVlM VESSEL AVAILASKITV. 

n-t'i-** TWStVLEMT aiFF«Sli» T.rlH. SCHEMES - A KCVIEH 
•iFFOAO. F. A. 

»«FSf»Ui. eceiMic AND ATMSSFHEAIC *OKI*I*T*&IOK, OAK S I O M , TE>IK* 
nttna OWWOHAEMTMI. cauasmi NAVE 6*EATLV IMCMEASR THE AXCO 
FM TIMLWASM TTFIM SCMfMS IB ATM9SFHEAIC MFFtlSBM 
CAUOLATIISiS. THC StAMBAW HCTHGDS • » tAOOSWAVSM HATIOMAL 
iMOZJtifV- 'ISeUH-l. T' t TEMMCSSCC VALLEV AUTHMITY, AMO 
OTHMS A*i AE»:S««J, AMD CIFUASCtS. UtOttSIi.TtlK.ttSr AMD 
MOOIFICATIOM* TO >ME BASIC SCMEMES A M o i s c j j t e c . VAAIOUS 
KACCFTUMAL FLOMS OCCl* TO «MlCh EXISTINS TAtULEMCC IVFIWC 
SCNUeS SrSlHA NOT W AFFL1E0 OIAHTLV - OtFFUSION IF MEAA 
CALM, VCKT STAALE COMOITIOMS. eiFFUSIC. OvC* CITIES, HATE*. 
•MIES. **0 IAAECM.AA TEMAIN, AM DIFFJSIOM IM »UU0tM6 VAXES 
ArfO HCAA HitMAMTS. fCSSSHf M»IFlCATI3tfS TO T P » « sC!<«S (H 
TNESE CASES »l OISCWSMa. I« ALL SUCH EKEFTI3NAL CASES. MAWT 
MOK 0A3ECVA7I0MAL MTA ME MEOCa 1EF0KE AKIAALC OIFFUSIOM 
tiTIKATtS CAM M HK>t. 

lT~*-i-*7 WALlTT ASSIMAMCt! FKOlLEM AT MIX AM «MCLfA« FOMEA FUMT 
MCGLOTHLAM. C. «-

OAK AIOOE MTI0MAL LAAOAATOOT. OAM. *t0«C, IEM*. 
THIS ABTICLC CAAMNCS TH{ SHOV CAUSE OAOEA ISSUEO AT THE 
OJWCTOA OF «CeilLATIOM Of T « AIuKi: £«»C» COMMISSiaM (AEC1 IM 
l»TJ AMD THE ACT IOHS TAKEN AT SHE ««C IMO* VtlUCAt ACMLATMY 
COHJtlSSIONI. THE CWICB, THE ARCHITECT SWIWtE** AMO OTMfAS IN 
lOCMTIFt.K* AW AESOvVIW CCATAW OifiLUT OCFICIS^!!* THAT 
HAVE OCCUWCO SIASE f«T« ID THE OFSiON AAjO CONSTIIVCTMM FMASCS 
OF THE NJOLAMO MUCL'-AA FOVCX FLAMT. HIFWVfMEATS IN THE MiOLAMO 
OWALITV AS«»«AMCC FAOSAAA, MHICH kfSULTCt} IN A MAIM *V THC 
ACC UCULATOAT STA'f |M FAVO* OF TH* ftA«A, AKC OISCUSSCO. 

l i " i « » - « sKfino tYnFrmuR ON TLAIMIM« OF NMCLCA* F A C U H Y ^HSOMMEL 
*STM, 0 . A. 

SIME4UU, FHTJICi COtFtmATlON. C3LUM0IA. MO. 
THIS AftTtCLC IS A M v l l k OF THE iKOAB fTNFasKAV OK TftAiMJMS OF 
MUClfM FACHITT FfASONMCL. MtLO MT Sl-SA. l«T5, AT 
* « & « • * « £ , TEMM, TME S»n»OSIWF, COSFOMSOFfS Or THE OAK KI06E 
MTI0M4A lAMOAAfOAT AMjD «<« AHCMtCAM MHCLEM SOCIttT'S AEACTOK 
OFiKATitMS e t v t s t a * AMO OM AIBCE SECTION, AAS >.rrmote s r 
u r a i T v m» INOUSTKT «sFAt&c«TATi«cs AS « U AS AT HCMASAS OF 
SOVCKMCNt 4M» ACCUIATOAT ACWCItS. 3N ASOl'IOM TO WMCtS, 
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S E C T I O N , AIC TRAINING GF PEA some, AT NUCLEASE UTILITIES. 
TRAINING OF OPERATORS AT *«£L PROCESSING PLANTS NAS INCltfOtO. 
THE EDUCATIONAL COMMUNITY PRESENTED SOKE « • AFTRSACNXS TO 
SUPPLYING W M M E t PERSONNEL FOR TH€ INDUSTRY. AH4 UTILITY 
PROGRAMS FOR T U i U t t OF i i m i l £90 NONLJCENSSO P i t t O N K f l *ERE 
OISCUSSEO. AS EVIDENCED BY THE SYMPOSIUM, THERE i s A ccaTnuixc 
STRONG INTEREST IN EFFECTIVE TRAINING P t H I A H . mOSftESS M S 
BEEN * A « IN « H V AAEAS. MJT S«UXCES OF TRAINED PERSONNEL AM) 
EVOLVING REGULATORY REQUIREMENTS CONTINUE TO BE A PROBLEM. 

i"*T€* REACTOR SAFETY RESEARCH INFORMATION MEETING 
CCTTREIL, V. B. 

SAK RIOGS NATIONAL LABORATORY, <S» S 3 0 6 C . TENRV, 
THIS ARTICLE IS A REVi£» OF THE THIRD NATSR MAC TO* S»>«T» 
AcSEAACH INFORMATION ICETING, SPONSORED BV THE NUCLEtt 
REGULATORY COMMISSION IMRCi C l t i S I O * Of REACTOR SAFETY 
At SEARCH. HELD AT THE NATION*?. S M S O Or STANDARDS, 
GAITHERSBURG, HO. , SEPT. 2 * - 0 C T . 2» W 7 S . THIS MEETING 
CONSISTED OF PtAALLEL TECHNICAL FRXS STATION* Ik TIC MORNING, 
FOlLOfeEO AY SEVERAL SMALLER ^JBRSMOPt OR DISCUSSION SESSIONS IN 
THE AFTERNOON. THE TECHNICAL SESSIONS MtfcE «11 LOSS OF COOLANT 
ACCIOENT TEST PROGRAM. 121 FUEL KMAVtO* PROGRAM, (}> ANALYSIS 
OEvELOPHENT PROGRAM, AND 1*1 METALLURGY AMO MATERIALS PROSAiA*. 
OVER in PERSONS, mcLociifc s c « « M~*IGN VISITOAS N W I * 
COUNTRIES, ATTENDED THE PEETIMG. SUMMARIES OF MOST OF THE 
MORNING SESSIONS, UHICK tfAE AVAILABLE AT THE NEETMC HAWS 
BEEN FURTHER CONDENSED AMD REFERENCED IN TMS S ARTICLE. TOGETHER. 
•ITH SOME COMMENTARIES CM SORE OF THE AFTERBGON OISCIASSIOKS, MS 
PROCEEDINGS »ILL K PUBLISHED. SPECIAL FEATURES OF THE MEETING, 
IN ADDITION TO THE F-EVIEN OF NBC SPONSORED NAT 61 •SACTOR SAFETY 
RESEARCH AROGAAMS, MERE EIGHT INVITED PAPERS BY INTERNATIONAL 
EXPERTS. AM) INCREASES PARTICIPATIS* AY BOTH THE U . S . NUCLEAR 
INDUSTRY AMi> THE VARIOUS NRC SESSION CHAIRMEN. aMO HUE 
ADMINISTRATIVELY RESPONSIBLE FOB THE HORK IN DUE ST IOCS. MAW 
PROBLEMS AMO PROGRESS MEW CJSCUSSSD. AM NU*H *A* LEAMEO. IT 
IS REASSURING THAT THESE SCSEAACH USIM.TS COKT1NUE TO 
SUSSTAHTIATE OUR ittOEU TAMO INC OF (UACTOA SAFETY. 

C3*FA«ATIVE ti.l$l. - COST - tENEFIT STUOY OF ALTEAMATIVE SOURCES OF ELECTRICAL EKCAC* 
NUCLEAR SAFETY STAFF 

OAA Aid«E MAIIOKAL LAtOAATOBYt OAC ft(06E, TBOU 
THIS STUDY w ^ l T I F l E S . HOMULItES. AND COnFIlES COMVEMTIOMAL 
AMO SOCIETAL COSTS ASSOCIATED klTH THE FWWUCTION OF ELECTRIC.]. 
ENEAST AY CURRENTLY AVAILAtU ALTEAAtATIVE SYSTlN MSEO ON COAL. 
«AS. KUCLEAR FUELS. ANO KYOAaENEitSr. FARTICULAA EHFnkSIS I S 
n . H £ u OH EAANINIMC EACH ENERGY STSTEN IN ITS ENTIRETY - BOTH 
THE FOaER TiANT ANO ITS SUFHKTIMC FUEL CYCLE. HDMEvER. THE 
STuOY IS RESTRICTED TO A TUT I HE INFACTS. IKCLU0IN6 ROUTINE 
ACCIDENTS XHOSE FAEOUEMCIES CAN £$ ESTABLISH^ fROfl KiSTORICAL 
DATA. FROM THE AVAILABLE DATA. WHICH ARE THGROUCMLY REFERENCEO 
HEMIN. IT IS COMUuaeO THAT NATURAL SAS INCURS l U A t M l 
ENVIRCNMENTAL- ANO HtMAN-IRFACT COSTS BUT REHAINLMC SV**LtES 
*IE SMALL, OK PRESENTS CCNSIOEAAM.Y SAtATi* ENYtRONFSNTAL ANO 
HUNAN INFACTS EOT SUBSTANTIALLY LESS THAN THOSE FROM COAL. 
MhiCK IS BOTrl TH£ W3ST S a t l d U S ENVIRONMENTAL CFFCS9ER ANO THE 
MOST ABUNDANT DOMESTIC FUEL SOURCE. NUCLEAR FUELS. tftiCM AAt 
A*UNO*NT NATURAL RESOURCES. HAVE SOMEWHAT LESS ISVIRONMENTAL 
AND HUNAN INFACTS THAN 6AS. THE CONVENTIONAL FUEL COSTS OF COAL 
A*D NUCLEAR FUEL CYCLES ARE CCP9ARA8LE ANO CONSIVFAABLY LESS 
EXFENSIVE THAN CAS OR OIL. BUT tT AFFEARS THAT TMS COST OF 
ASATEME.1T AND HEALTH ANO SAFETY MEASURES »ILL SIGNIFICANTLY 
INCREASE THE COST OF ENERGY FRON COAL OVM TMT FROM NUCLEAR 
FUEL. 

STEAM - HATER NIXIHC STUDIES RELATEO TO EMERGENCY CORE C0OLIMS SYSTEM PERFORMANCE 
CUONIX. "U » . » CARBIENfR, * . A . 

SATTti lE COLUMBUS i. ABORATOR IES. COLUMBUS. OHIO 
THIS ARTICLE IS A AEHIEk OF AEC3lT tXFSR I MENTAL (FORK RELATED 
TO THt IMTEKACTIQNS BET.EEN THE FR1MARY SYSTEM FLUIO AHO 
EMESCENCy C-WE COOLtNte I K C ! HATER IN U W T MATER AEACTOR 
SYSTEMS OURIWi RECOVERY FROM A KT'STULATEO i-3SS Of COOLANT 
ACCIDENT. 1"i TtiTt.Hl. PROGRAMS AR£ EXPLORATORY SEPARATE EFFECTS 
TESTS IN DtUdCEO S U E SIPULATCRS Of AEACTUR SYSTEMS. THE TESTS 
AOCRESS THE C0i.0-I.E4 HAMMETER LOOP, iHE JOLO-LEfi FIFE (CCS 
INJECTION SECTION, ANO ThE COwACOtttR ANHULUS LONER PLENUM 
REGIONS OF REACTOR SYSTEMS. OATA TO 9ATE IHOICATE THE ABSENCE 
Vf COLO-LEG PIPE PLUGGING. THE PRESENCE OF OSCILLATORY FLO* 
BEHAVIOR INITIAT'-O »1 FULL PIPE F L O N . ANS T<t FREOOMiNANT ROLE 
CF CONDENSATION IN BCTH THE INJECTION SECTION ANO ANNUL US 
*EGIOftS. 

THE RELAF* COMPUTER COOE I . APPLICATION TO NUCLEAR POKER PLANT ANALYSIS 
iCtOJIG, C. » . * BARNUN, 0 . J . 

AEROJET >«UCL£AA COMPANY. IDAHO FALLS. IDAHO 
THE RELAP4 COMPUTtR COOE IS A VERY USEFUL TOOL FO* NUCLEAR 
SAFETY ANALYSIS. IT IS USED PRINCIPALLY IN THE ANALYSIS OF fVti 
K/PGTMFTIC" i-WS OF COOLANT ACCIDENT BUT IS ALSO USEC III 
SEUERA!. OTHER APPLICATIONS. THIS AFTKLE IS THE FIRST OF A 
TffPFE PART SEKiES UHlLH DISCUSSES. R6SFECTIVELY. Tr» RELAF* 
HOCRtli . INPUT MOOELING. ANO 7*PICAL RESULTS. ANO IS OIRECTCD 
TOWkRD TK« P2TCNTIAL COOE •:<**. THIS -«RTKU dESCRIMS THE 
»*; !C H u I O NOOfL, THE IMFROVSMtN'I OVER 1?5 « « 5 S C C S * P « , 
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HSLAFS, A S S * n a m e s R G 8 < F I C A T M * . RELAPSE*. SP€S.TFICA£.IT 
SCSICSCO TO MECRJCE CORSES*AT IVC flESHLTS. RELAP* IS UMPAR0 TS 
a n s a SIMILAR e o o f i . AHS THE c t s f a t c LI*ITATIC«S of THESE ccass 
ARE OEKSs •oaHrtRi IT I S CSBCLUBES THAT RELAPA I S AM E M W I E 
OF THE t e r m w u m HWXUJ,*. SAFETY c o o t s . 

E W i f i a x CELL u w FOR Lssuts METAL COOLER FAST SREEOE* REACTORS 
CMRPRRB* B» l b 

ORE R » C C BATUMRL LABORATORY, o a R I O S E . rcMb 
COHEPTS AM* PRACTICES OSES J* TME OESICM OF EaitPHEMT CELL 
LIBORS FOR tMOfS HETAl CO0LEQ FAST RREESEA REACTOR iLMFSAi 
SYSTEMS HEBE SBSVEVES TO ASCfiATAta THE aAHMER ST MUCK TKE 
FSSCTtSMH. mwmMMOIl HERE SATISFIES. I M SEVERITY OF SODIUM 
s » u x s THE LIBERS > e u s e s u K O TO ICCDWIODATE. AMP THE 
MOSLEMS ESCOaBTEBES IB OESIS* AMD OBSTRUCTION. THE SURVEY MAS 
4 . 1 a m * TS 'LOOP-TYPE* I M H U , •1TM PRIMARY IBViREST OH 
sxctajrur c s j 5 r * * m n PLASTS* THIS ARTICLE U ESSSMTIALLT TIC 
BOTMMMCTie* ABO SUMMARY OF A STATE V I K U I l » H T THAT 
MSCMSSES STEEL USE* C8SSSETP. STRUCTURES, CESCRSES C a i LINE* 
BEUOKS USCS 10 SEVERAL U W PLANTS. BiTJI PARTICMLAR EMPHASIS 
ON TW SOBTiMEtT E^ERIMTMAL PAST OElfC REACTOR tSEPSRI. BHICM 
M«« • FIMfS UMER. ME> ME FAST FLU* TEST FACM.ITT IFFTFt. 
SMKM «SES A FSEE FLOAT IMS LHW9W AND 10SMTIF1ES RESEARCH ABO 
OEBELBPHBlT RELIEVED RECESS ART TO FBMT A RATIONAL ABB 
THOMWOt ASStSSKEST OF CELL LIBER SESlfitt CONCEPTS. 

EASlCRBMfAi ASPECTS OF EtWESOMBERTAL TUT MM 
MOBBER. P . S . • H R U O S * a . M. 

oa> aSME NATIONAL LABORATORY, OR* u s e s , TENS. 
*T» POTENTIAL RACU&SCJCAL tMPLteRIta** OF TRITIUM RELEASES TO 
a s wmuemma MOST t c ASSESSES TO DEVELOP A POLICY FOE 
WMIT1BI TMC TRITIUM I W O W t PR8AECTE0 FOB THE NUCLEAR «4M£S 
iNOosrn. HMKM ALREASY esaeucss TRITIUM U MECACMUE 
•AMTTiTtES JBTHUIf RCVC1SPMEMT 0* PUS MM REACTORS i l u CREATE 
LAMS totmtw. samca FOR s c w r i a a a n ABO FM.SE B E U A S C S OF 
TRITIUM* BMC* C* IT AS TBtTUN CAS. ST PRESENT 94) PERCENT OF 
T«E TBITWN FROMUCEO IS BEX EASES IN CASEOUS ABB LJOHO 
EFFLUEMTS T< Of 0EFSS1TES CM TME NCSBOSPNERE AS TAETUTE9 
•C7EIU TaO ALtERMRTIVSt MUST BE CtBOtOSBEO EELAT1VE TO A LOBS 
1MB FBUCT FOB TMTUM BaBAIEBEBT. OBE BSTMOO IS TO OCLUTE ABO 
o n r a a s t naj wiTiwe r*c* t e a t * m r I O N S M O M K L E M F « L 
BEM0CS1S1N6 FLABTS AT A BATE miaEWTUI ITE alTri FBOMCTIOB AT 
THE FACH.ITT, ABO T«E SfOHO HEMS* IS TO TABf STEFS TO COM At* 
TME TRITHWI FOR STOBAOS. IB TMtS ABTKLE A MUBtf* OF fACTOtS 
THAT tBFUKBCE THE MEW M M OF TME ES*IHATE0 •AOIGLOeiCAL 
SS»CT OF TalTIW M M D M f OlSCUSSES, AHB «ET FtJUrti 
COBCEBMBB THE MiHUrNB OF TtlTHM ALSHS THE ESFSS4ME FATHHATS 
TO BMC ABE SWMMI1EO* SWACTMMULATiat FACTOBS F6B TUTIUB 
AFFitSSIHATE uBfTT FOR ALL MTBROCEB FOOLS IB SPITE OF THE LAR6C 
M>3S OlFFfaCflCS OF TUTIOB MLAnwE TC FB3TIUH. THE OtfALlTV 
FACTOR FOR TUTttM BSLATMC L1BEAR EMERST TaaiSFCR ABO 
9UL0CKAL EiVECniEBESS IS CMRBEBTLT V . t , HOHEVER. THE 
raSSiOLE BCEO FOR » LARSCR OUALITT FACTOR. PARTICULAR!T FOX i.OU 
e r a s M O oast RATES, I S AciMBnEooto. OTHER TOPICS o i s c v s t t o 
n a u o t HUMSHOTATIOM AHO P O S I T K » EFFECTS, OHCERTAIRTIES 
CttKERBlHt TME OfitATIQB RATE Of TRITIIM SAS IB TME 
EJWIOBBIHHT. r«E POSSIBLE UFSOT4MCE OF T-BJ ASE OF THE EXPOSES 
nMitftSUM., ABO CURAC8T RROIATfOc SAFETV WtOES THAT LIBIT THE 
SSFPSWE OP BAN TO TRIT1WW TME SSTIBATEO BOSS TS HU FROH 
gRSAMCALLT ROSB10 TRSTHIB U TPOMNT TO l*t*EAU THE OOtt 
ESTIMATES CALCML/T9 (Bt THE OAKS » TISSUE WATER TUfTliW ALQHE 
0* *PP*0»I*ATa.T ZO P S * C » n TMtS T « SSTIMRTEC TOTAL OOSE TO 
BR* FOR JBTAAES OF CHVIRCHMEKTAi TRITIUM IS 0 . « 
BRVWMICRS-CWIES. 

A tUIMT OF FEEU itCAStlRfaERES OF ATBOSPHSRIC OIFFUSIflB UHOEft LW UlHO SKEO IBVEASIOR COHBITIMS 
MM 8M ttKVS.Pt* I* 

BATIORAL OCEAftlC MO ATMOSPHERIC AORIBISTRATIOB, SILVER SP^IHC **. 
MEASURES PUiaE FEAR COBCERtR*/MBS FROR FIVE SEPARArE FKLO 
ESPEIUBJBTS tMOCI LOB alHB SPEII) IMVERSIM CODITl'M ARC 
AMALTIEO AMO COHPAREO KITH COBPWATIOBS RASEO OR 0<FfuS«M 
PARANETEA-TYHRC PRCCEEHlBtt Ca«M.m.T IB VSC AT T 4 U.S. 
•MXERR RESMJITORT COBBISS13M. IB ALL CASES THE BEAUREO 
COMCCNTMTIOK PROM SROwRD SOURCES aCM LMtR THM CALCULATES 
«UWfS< TNI BIPfERIBCE REJH6 PRMAR1LT OME TO EMWHCEO 
CROMalBO SPREAO. HOREOkERt fK« OIFFCRMCES APPEARfB TO EE * 
fVHCTIOa OF SURFACE ROME I MB SS. EEIMB 6REATEST OVER KU.tr 
FOREST » TERRA IB. 

STEAH CEMfRATOR TIME FASUMES - aCRLO EaPERlEHCE M HATER C00LI0 MwCLUI POaEa »fiiTO«i IN 197* 
HBOC. N. S. 

U K i RIVE* HHCLEAR LARORATORIIS. 0»tMla> CABA9A 
STEAM SMIBATOR Tt«E FAILURfV RERE REPORTEO « » » M VATS* 
COttJS RWUEAt PCHE* REACrORS SW9HE0 «• fit*. COHPAREO TO II 
» N W 1«TS. THIS RRTICU S0*«MI2ES T « 1 5 F At UMES, HOST OF 
•tUCH, CHEW TM CAUSE IS RBOaN. aERE THE RESULT OP CORROSIOH. 
HATER CMEHJSTIT CSBTROLt IBSPECTIOM S}*> REPAIR Mltf«SHlEi. «BC 
FAM.WU RATES ARE OISCUSSRO. 

ATMOSPHERIC RELEASE ADVISORY LAPARIUTV 
cu*wt#m, H. H. * atmut, R. C« 

http://fm.se
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LANAEHCE L^YEANGAE LAAGRATSAT, LIYERMOAC, CALIF. 
T»E « I K C S F H £ H 1 C AaEASE ADVISORY CAFAAtLlTY IR*AC1 I S 4 COMEEM 
FOB i SERVICE ro FACILITIES CECUIIIM 4 MEANS o* REAL Tint 
PREDICTION Of THE EATEfcT OF HEALTH HAZARD* THAT M > RESULT H O N 
£ U i E i U CF RAOICAbCLIOES AAA « H E £ I9STC **T<SIALS. THE 4JLAC 
5TSTJ/«, SPONSOREO »Y TMC i « R S Y RESEARCH MO MVCLaFMEsT 
*0«ml5Ti>A?IQk (EROAI, CONSISTS Of 4 K I u O Or" SERVICE* SITE 
FACILITIES AM) 4 CENTRAL FACILITY LOCATEO Af THE UAUKEASITV OF 
CALlrtMNlA, LAJREaC: lIVEAMOCE LASOftATORY 1 1 U 1 . SUKC M T S , 
k n t k 7«£ CONCEPT M S INITIATES. 4 JOINT FEASIBILITY STUCY OF 
THE iRAC 5 » 5 f c S HAS K i n CCnOiXTcO i T U t . MO SAVANNAH RIVER 
LABORATORY tSRLI. 4 SYSTEM OF fUtEE SITES. L U . . S»>_y AMI TT< 
teOl» H.ATS PLANT, IS SSDt« TESTEC AND EVALUATED CUKIMS F« 
l » ? r . FLAMS AAE AEABY TO IMPLEMENT THE ABAC SERVICE FOR 
AOCITlCWAt E»C4 NUCLEA* FACILITIES OVER THE NEAT J YEARS. THIS 
ARTICLE BRIEFLY DESCAUti IX ARAC CONCEPT, OISCUSSES THE 
PROGRESS TO OAfE, A*0 OUTLINES FUTURE M.MS FOB 3EVEL0PIMC THE 
SYSTEM. 

I M - l - i M AMERICAN MJCLEAA SOCIETY TOPICAL FECTIM - NUCLEAB SAFETY 1»T5 
K E U M G L U , 6 , « . 

o*« R I B « HATIONAL LACOCATCSY. OAK k w i . TEA*. 
TnIS ARTICLE W I t H I REYltNS THE AAERtCAA) NUCLEAR SOCIETY 
TOPICAL MCCTUM, OM NUC.-.E* SAFETY MELD AT TKCSOAtt A l t . , OCT. 
4 - A , 1 T 7 S . 4 COMPREHENSIVE SURVEY MAS HAW Of SAFETY ASPECTS OF 
THE CONTEMPORARY UTIl l l e T H M OF NUCLEAR EMCACV, « ] « • EMPHASIS 
Ok FiAU PROCESSING ANB TRANSPORT, REACTOR PIA«T SAFETY, AW 
NUCLEAR HASTE MANAGEMENT, lav I TED SPEAKERS FRO* INDUSTRY, 
UTILITIES, AAO iSHiixmnj DISCUSSED SUBJECTS CASES on THC 
EXPERIENCE OF THE LIGHT NATER AM) M S COOLED REACTOR 
INDUSTRIES. THE INTERNATIONAL rROCAAPS I* KEY AREAS MERE 
COVEREO. 

n - J - I - J M THE AELAP* COHFVTEK CODE 2 . ENGINEERING DESI0! OF TMC INPUT NOBEL 
l U M f l , 9 . J . » SOLBRIG, C a . 

AE»CJET NUCLEAR COMPANY. IDAHO FAILS, IDAHO 
THE RELAP* COMPUTER CODE IS AM IMPORTANT ANALYSIS TOOL FQA 
WICLE4K SAFETY AMALYSIS. IT IS USSD FAIACIFALLY IN THE AftV^.SIS 
OF THE HVPCT>«TICAL LOSS OF COOLANT ACCIOCMT MIT IS ALSO JICO 
IN SEVERAL OTNEA AFFIICATICMS. W I S AATICtC IS THE S£CO*» OF 4 
THOtc PAAT Scr.iES UMiCM OlSCUiSES. USFECTIVELY, THE AELAFA 
l+O^ir, IHFUT NODELiNB, AND TYFICAL AESULTS. » T«IS M T I U E 
i s o e s » i 8 E o SOKE OF TKE c a > s i B E m A T i m s U C U I K C S > TO MODEL A 
THEWMAl ANO MYDAAULIC SYSTEM «iTM FAATiCULAA EMPXASIS W lICHY 
k4TE« NUCLEAA FCMEA IE AC TORS. ENCINEEAItIC OEClSIOkS «f«UlAe> IK 
PttPttlht. IMPUT ARE 4 i IMFCAT4AT IN TMC FIMAL CQOE AESULTS AS 
THE WOt !T i£LF. CSOf.i THAT AAE SIMLA* TO KELAM i^MT 1 0 4 ( 0 Ih 
?»»T l l rEirJIAE SIKII.4A IMFVIT COBS IOCAAT IONS. THE AATICi-E'S 
COMLUSIC^ IS THAT THE 1MFUT OESCKIFTIOS OF 4 S7STEX IS «0T 
UdljUE. AM) D!FFt«E»T WJfctLtaS aOULd 7S0CWCE OIFfStfKT 1NFUT 
>(TM CONSESJEHT CIFFEUNT OUTXlT. MOHEVEA. IT IS ALWAYS 
FOSSI&U Tt OBTAIN COtSEWATIYE (ESUlTSt IF OCSIAtS. SITH B « 
JSE OF TME E » * U t : i C * « C « I . «EKt YEJtStON OF Trt€ COOE. 

I T - J - 2 - J 1 2 AiJtUAFT CAASH F!>C«A»ILITIEi 
[ ISOITGH'i MOTE • 4 COaFHEMENSIVE »EY(E« OF THE RISK OF MACS J* T 
r C04SH TO MVCLEA* FOkEK FLANTS IAS FAESEWTEO IN BUtLEA* SAFETY 
f l i ( J I . THE FAESfNT 4ATICLE I S TAKEA FAOH THE MIC AEACTW SAFETY 
; STUOY UHi S u M A A U i S "ME F«OCEO<JIE FXLGME9 tT TtC KC6ULAT0XY 
' STAFF I t ASSESSING AlACAAFT HiK ANO ALSO TABULATES CAASH 
I M S S 4 * t L i T I E S . SUCH INFOAMTIOII IS NCCESSAAT FOR AN AI AC BAFT 
: hAIASOS AMALTSIS AS OEiCAIIEO IN THE NRC AE&ULATMT 6 U I 0 E . I 
f 
! » T - J - J - J 1 S HurtAH RiLUAILlTY ANALYSIS 

THIS iOITEO VfkSION OF HWUM AELIAAILITY ANALYSIS M S T4AEN 
\ MOM THE RISK ASSESSMENT 4KALYSIS AS ORIfilNALlY F*ES£*TEO IN 

KEFOT HASM-IAOO. THE AEACTO* SAFETY STVOY. THE AEFEAENCCS 
[ &IYEN IK THE l\EFO*T AAE SUFFLEFEKTEC it THOSE 1M THE 

FOSTSCBtFT. AYO 4 SHUT l l t L l C C U F H T IS AFFENOEO. 
1 7 - 3 - 4 - W T NCHTACAt lAAAOUTiON EMWITTUFCNT OF AEACTOP FR IS SUAE rtJMl I T i E i S 

S1EELE, L. E . 
t MA>4L RESEARCH L*»0»ATC«Y, aASHIMTOMf 0 . C. 
i THE FUTURE OF M)CLF4t FOkE« OEFENOS lM*ORrAHTLY OH TMC 
[ 43SURAHCE OF S A f H T MO AELUeiLiTY. TMf F<«INAtT FMSSUKf 
f DOUNOIDY. ESPECIALLY THE CORE »E6{S» FR^Stf tE VESSEL. MUST 
1 «STHSrANO THE JSUAL SfAYICE CONDITIONS FLUS NEUTRSN RA0I47IUL, 
f MICH EH4RlrTi .es , XACOEMS. ANO STREfi«tNEilS THE STEEL USCO >N 
< THE P*£S;-.*E VESSEL THIS ARTICLE AEVIEvS THE U I T I C M FACTOCS 
i iSSOCItTEQ WI'H SAOIATICN EMMITTLeHENT A1P THE MEASURES THAT 
, CAS SE TAKER It- fitsirili THIS tffl'.J ANO 7H0S EMHANCC SYSTEM 
j SAFETY fOU I.I&HT »ATER R E A C T O F S . 

i 1 7 - 3 - J - i * * ; 0 £ s n j = f C * T j i N OF POTENTIAL IRFHCVEMg.lTS IN fttVIKOMKNTAL SUAVElLLAMtC TICrtNlfeSCi 
[ WAlTE, 9 . 4 . • OENMAH, O. H. 
' PACIFIC ><0«TH«EST 1.4SO&ATORIES. RtCHLAnO. NASH. 
r IN TH« LAST : r fARS. SEVERAL PGU. $ *i*.f TAKEN 1 4 0 M 9IFFERENT 
' CONFGNEHTS •» THE APFV.IEC UrilACNMENVAL StlRYElLLANU CC*I«AM(ITY 
t TO IDENTIFY *«fAS OF ENYiASAMERTAi. SURVEILLANCE MCTHONLO«Y 
| »H|Cn OESEA*! PRESEKT AMO FUTvAE INVESTICATIONAL EMFHL4IS. 
[ 'i>(<Ow»»^ i>£S!vlN RATtONALEj* 'OATA -rtNL-ViNC ANA INTEAFRETATION. 

««G ' w u l l l f r CONTROL' CONSISTZ.NTLV «4NKE!) 1 . I, AND i . 

http://EH4RlrTi.es
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* S M K . M S * M » * S A H F U A*u.vsit> u « f g » M e ». iivvumacBTs 
» rmmum m ; w n *a» - I T A t« ra f«r r»?(0* H T H M O L M T AAX 
C M M n u * s * w * EFFECTS* TMUMC« n c USE OF c u r i e * , FATHHAV 
AKALTST* A H * a n n w w i a b AHALVSIS. THE USE or C U S T I W 
• M I M U L H m e M m a SUHCULAHCE BAT* M O PAST W O B I E M E 
OF camTtmftmt f i M t m i C*AKACWUSTICS M I D r « M O U U or 
H M M R t MMCAJTICAL OIWMnUIS MB MCU *El»TIWtT 
s u m . st THAT W I K I ta»FSii«*no« OF CJUTICAL «*TMMTS u e 
U M u a M r s C M K EMF«AS<Z*0. A i s m a u r i s * M A U S J S CAN AE 
USE* * I T * GOHFIMHCE F O * I H T H M C T I W Tat M H fa raws OF 
s a t u Bf»*sa«t*tF«stEs* u e n t M l o a m l o ' i a * » TVFICAL 
E H U M M E M T A L uf«n.s fF*c* CECHCYAK w w i M O EXFECTEB W B 
u « ? ( i i T i w i n ( B » n K H v u T t a i u . 

Vr-*-*-tR U t A T W OOSE* 4MB EFFECTS »T i * *T tQ MB AQUATIC S U M EXFJStO TO KAOtQACTIVg *EIE*SES f A0« i.wt FUEL 
CTCU fitCSLlTUS 

H H U n . * . « . • tiTHsasMo*. * . F . 
OCK utME ncrieaM. IATWHATOF*, a w U K E . T E N * . 

A O M T U •WMwrm A M exMscs TO a M t o a u a u f s *£LEAS$O TO THE 
VMJONS STEPS OF THE W U U I ron. CYCLE. 

M M O S H n v nt fs* ntsccsszs **e SESTMCTEB I N 
M W M E : X T M TME taraM-noMK. cawuisiaw an OAOMLOCICAL 
W W T I H . « M K * m w « i i L I M I T S rat M o u n a t CSSES TO THE 
EEMPau r u m c * I T is ( M H A u r ACCEPTS THAT AAMATSC H A O M I U S 
w i n w e atctive OMMOMK U T E M M . I M U I U M ge»s m SUCH 

F TMC MStllLC HaACCHHULHTICH OF 
MEftZ IS tMCXM THAT A4WU1C BBfcHMSM 

i t » AFFCCTES •» M T E M M L w u s . THE OBJECTIVES 
OF TWS MTIO.E AM U I T0 ( R t W K TME OMMATtOk OaSf CCCCiVES 
n M M T I C o u r * F M * t u t M F F C M M T poetesses M » Ta OETCMSHE 
We M U M S*K COHtAXAMTtMS ftAOSOOJCLIOES MM H i TO ASSESS THE 
u n a m ESTTJOWSB oasts a * A W A T K o w n . W H E ESTIMATES A«E 
m « mum • m w m u or u e i o m u t s e coacEmumaas n 
TM U « M » W U M i OP *EMES<ar&Tlf*. FACILITIES. UMEOE SUCH 
• l l < W * t i MC * * • AVARJUN.E. POES-tCTEO KAAIOHCTM tSLEASES 
T8 "WE MBJSTK CWMUMtW ACE USES, M.THDHM ftAOiOACTIVE. 
KUASE* M M ttACTQBS USES TO (HEMES ELCCTftKAL EMEK6T HAVE 
occcnat THE HOST ATTEMTUK A H * M E THE «EST aecvutmto, T M S 
GVAMiATtOK «C«S T « WTOtTIAt m A «Af*Tf« U M A T I M MSS TO 
AHATIt » I « A 9*lm THE HCLCU VML-Stfr'n.f rACU.iTXS l t . E . t 
mmtm- m» M » H « I . TMS t w c c i s OF a m u c u « u « t « A » I A T I O « 
9* AOMTtC OASAMISMS AM W1CBIM0 ! • « » SttMTIC A«0 fEAtTtC 
« ia#»arrs* w T « A A S U » T*C MAY O» uo iao io taucAi 
EVtMMCE ACOMUtATI* T« DATE. «0 SUMirtCCNT OCLCTEAIOUS 
EFFECTS A«E FEESICTe* F H MFMAATiaM Or AflMATlC eseAMlSia 
isFOHs to me EST**' •&> sese BATES «SW.T w t MWB MWTIME 
MEitASSS r»4M CMVCUtSM. EWiCtaffiR. FAWtlCATIM, ACACT<M £*0 
tWMCWfWS FACUITtES. AT THE SQSf S ESTIMTES FSft M U . I I 6 WO 
MM>S otalATIOttS. I t tOVB BE MFT1CUU TS DETECT UttlATian 
EFFECTS m M W K FOeSMTlSKi. KWtVSl.. T « SUWFICAAU OF 
SMM AMfATIM EXF0S«*XS «S Abtt-«TIC FOFiajkTJCHS CAMM0T »« FULLY 
EMSUATte KtftCUT FMTHEft MSCMtCM 3» EFFECTS <* C l « » U LW 
UTEL AAOUTtOH. 

I 7 - * - * - l » » THE UFTT? » « U » ta THE HUCLEW FUCV AM> ASACTOK t«OuSTAIES 
•AAEH* * • <u 

« .$ . saEF«v «fse**cx *<» ssetiflFacw iamaisviuTiaH, MASHiasraa. 
»»t» 

THIS ARTICLE tUVIEaS SAFETY AHuATfO M » FW 1«TJ ABB :«74 
COLLECTED FIQH FMWATC IMWSTAItS EMCAttO » TNE FAOWCTIM OT 
UMAHM FUEL 0* »tACT« CQHFSHCHTS Mm COMEKIAL NVCLEA*. FOuE* 
AfAtTOFS. OCCUFATIO»AL 1»JSJW AM) ILtilESS IACICE** UTES 
CALCMLATAB FOOff THE BAT* A«f COHFM20 NlTH THOSE uF OTMEA 
IMB4TSTAIES* UWIOLOStCAL HEALTH DATA ME ALSO FftESEBTEA AM9 
BISCUSSE9* 

»T - * -» ' *U . M S l U t ENEMT CEKTEK SITE ftMm - l«TS 
NK CTFiet OF SFttlAjL STuBlISt «»S«HJT0a, «C 

ICViRMHS «Bt( - r<*« tftCACT (EeKSMI£ATUM fCT OF 1«T% MOW.'EO 
THE MtMLV ESTACLItHM «•&» MVCLtM (ESULATSAT "FtUSIOa ««CC 
TC «HBS»T«M A ftucitAA fHEasr c a r s t SITE tm* THAT SURVEY 
AW « « CMCONITAMT taTStOCMTlORS AM COMTAIt m >JSS*C 
AEFOM mw6-«i6»n F I A K U H E O ^MMASV X«T* *<W ~*j ) AT U T O . THE 
flHAL ftfFOAT (MtUiMS SC«E«AL SSFUATC gOCMCHTS MS F9LL0» -
UKMUi swmnr »?• F M I S * , « « . « S . F M T I . S4MFA«T AHS 
coacufUOKS am nmn, **u»-. FACT S, NFFEMFU A . U . S . MAF 
COMtt tCSMHMft tCSULtl. * « * * « . M»T I I , TKf U.S, ELECTS^ 
FCMt« S**TM AA9 THE FOTBMML 0>J «F aUCLEA* EM AAV CCHTfKS 
1MB FA«SS>. M.0t» S»*T l i t , ISCrtAtCil COKSIMUTtSai IA1S 
FMttM,. « • » » • FA«T t > , FTUCt«v». IJ i l^ i* y !AFL»HM»«.?IQ«t 
( 7 N P A H » , M C T » . >MT V, (tftSUKCX MFAILAKiLITr MO SITE 
SCMMSM (ZST* F M t i l * > • . • • , IMtLUXO IN THIS AF.TSCLS K I M 
mm» rnvtw* A M S E C I . iar«a«erio« A«» K?UMU F « M THE 
e c t o r m M N K M T , A W S . HAF c o w i i w i * THE COAASE scuteajut 
WIVLTS* SW « AIOUflCCAMf* OF THE i.!rKMTu«C Ot «oCi«M CHH«T 
OMfKS • M F M E * HT THE HHCUAA IAFETV taFOAHATICt CEk^Jb THf 
MK mtma IHWCATIJ THAT WCLI M EHEWT t n r m s , »ITH J " TO ZO 
W C U M F**Sr ftMCTOOSt CM ME « * S ! « U Ana MACTICAl IM HMT 
io t *Tt0ts w v THAT FE«HAS. A I « IT ATE F*ATICIFATISH « n g 
FMOAAxT N W t w t » » 79 FiATMtX TM« KvtLOFFSMT OF A 
S r i K t M t l * . NUMfk OF «(MTUS. * 
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i'-^-i—ii i w KM.AM COMPUTE* COM I I I . LCCi ANALYSIS HZZVLJS OF * TYPICAL £*» FitNT 
SARNUM, c J . • sctwct , c. «. 

1ERCUET NUCLEAR COMPANY, IDAHO M U S , IDAHO 
THE RELAp* COMPUTER K > M U ) IS A yALUA«LE TOOL FOR USE U 
HOCLEAX SAFETY ANALTSIS. IT IS <«E9 PRINCIPALLY IK THE ANALYSIS 
Of T«f HYPOTHETICAL LOSS l> CCWJAT ACCIDENT M* I S ALJO J * » 
I * SEVESUL OTHER APPLICATIONS. THIS ARTICLE IS THE LAi ! OF A 
r.-*EJ H « t SERIES THAT OISCbSSES 4 1 ) ! - t AELAP* P « g ( U K . « l 
IhFUT RUOELlNV, fcw ( J l TYPICAL RESULTS. I.-tl S ARTICLE CONSiDi? S 
THE INPUT RE4UIRE0 TC MOOEl A TYPICtL i-OUR-LOOP PRESSURIZES 
HATCH RcACTOA. THt ,.AL«~-TTONAL U S i H U FOR THIS PLA*T, AM 
THE PHYSICAL PHENOMENA THAT THESE RESULTS REPRESENT. ~SS 
CALCOLRTIJHS >E*E PERFORMED * ' " » . - * STA43AAC VESSUM OF At LAP* 
(THE LATEST PU*L<CLY AVAILABLE VERSION! IVTEAO OF f « 
COMSEAYATIVE VERSION USED FOK LICENSING. THE AESULF£ AM 
REPRESENTATIVE OF LAR4E MATER REACTORS, KIT DIFFERENT g C S i a t S 
• ILL E U I 3 I ? DIFFERENT PHERONERA. 

l ? - * - l - * 3 7 RELIABILITY ANALYSIS O* THE SCAA* SYSTEM OF THE MISSOURI UNIVERSITY RESEARCH REACTS* 
TERMER, R. A . • LOYALKA. s . iu 

UNIVERSITY OF MISSOURI, '. A.UMA1A, MISSOURI 
TME RELIABILITY ANALYSIS OF ANTICIPATED TRANSIENTS MAHOUT 
SCRAN IS A TOFIC OF CGNilCERAftlE SIGNIFICANCE I* REACTOR SAFETY 
STUDIES. THIS ARTICLE DESCRIBES THE RESULTS OF A RECJdlTLT 
CONPLETEO STUDY ON THE RELIABILITY OF THE MISSOURI UNIVERSITY 
AxSEAACM REHCTOR (HURRt SCRAM SYSTEM, FOR THIS REACTOR IT MRS 
BEEO QETEXKINE2 THAT THE FAILURE TO INITIATE A SCRAM 
AUTOMATICALLY OR MANUALLY KITHIN T.S SEC 3F AN ISOLATION VALVE 
CLOSURE CAN LEAD T9 CORE KELTDMW SINCE VALVE CLOSURE IS A 
CAEOIBLE ACCIDENT ( I T HAS OCOHWEO 3NCE O-AINt THE FAST 5 
TEARS). IT IS IMPORTANT TC KRCN THE RELIABILITY OF THE SCRAM 
SYSTEM. THE AUTHORS HAVE USED THE EVEJTT AMP FAULT TREE 
HETHOCOL06IES TO ANALYZE ACCIDENT SEQUENCES ANO THE STJLAM 
S'STEN. SC-^AAL COMMCM HOSE FAILURES KAVE SEEM IOENT I F t E « , ANO 
THE AVAILASILn. PROBABILITIES FOR EACH PA:»*RV EVENT WERE 
OBTAINED ST A DCTAILE0 EXAMINATION OF THE MURR 0PERATI4C 
RECORDS. OCTAILEO ANALYSIS SHONS THAT THE MUM SCRAM SYSTEM I S 
HtfiHLV RELIABLE AMD COMPARES FAVORABLY MlTH THE COCWOMMNC 
RESULTS FOR SURRY I . MICH MAS OISCUSSEO Ik THE REACTOR SAFETY 
STUDY. 

1 7 - * - * - * * » RELATION OF INTERMEDIATE SIZED F«ESSURE VESSR T?STS TO LMR SAFETY 
MERKLE, J . t . » MHITMAH, 6 . 0 . • ARYAN, ft. N. 

OAK RIOGE NATIONAL LABORATORY, OAK RIOCE. TENN. 
UNDER THE AUSFICES OF THE HiAVV-SECT KM STEEL TECHNOLOGY 
PROMAH AT OAK RIOCE NATIONAL LABORATORY, EICMT IMTERMEOUTE 
SI2E0 it-IN. KILL THICKNESS AN* M~IM. OUTiIDE OURETERI STEEL 
PRESSURE VESSELS CONTAININC CAREFULLY FtjEFARES ANO SHARFENED 
SURFACE CRACKS HAVE M £ k TESTEO TO PROVIDE AN INFRCVEO 
OtiANTITATIVE M S IS FOK EVALUAT INS THE SAf-ETY NARSINS A6AINST 
FRACTURE OF NUCLEAR REACTOR PRESSURE VESSELS. THE CYLINDRICAL 
REGIONS OF THE TEST VcSSELS SERE F*«*(CATtO FtC* EITHER t M 
CLASS i fOKwIXft STEEL OR A 5 3 1 . SRAOE R. CLAiS 1 STEEL PLATE. 
THE FLL.-S IN THE TEST VESSELS MERE t.lSt TO 5 . 3 0 I N . DEEF. ANO 
TEST TEMPERATURES RAtMXO FROM 32F TO 1 9 * * . EXTENSIVE FAST 
F&ACTURE MAS 06SERVE0( AS EXPECTJO, AT i& U A FRESSURI NEAR 
THE CROSS YIELD PRESSURE OF THE TEST VESSEL. AND 'HO VESSELS 
LEAKED klTKUUT FRACTURIN6 AT OR SLttMTLt AM«E I M F . EXTENSIVE 
fftAr-mi ANALYSES MERE PERF3RME6 ON ALL VESSELS. THE ANALYTICAL 
STUCIES FERFCRMEO INDICATE THAT, ScLO* THE UT*ER-SMELF 
TEMPERATURE RANbE. LINEAR ELASTIC FRACTUNE rECHMICS t EAFRESSEO 
IN TESSlS OF STRAINI IS ACCURATE OR CONSERVATIVE, OEFENOINS ON 
TRANSVEKU RESTRAINT C0N01T ' .0*^ PttOR TO THE ONSET OF THROUSH 
THE THICKNESS VIEL0IH6. IN AOOITION, IN THE CYLINDRICAL RECIOR 
OF A VESSEL, J17HIM T.HE UPPER SKELF TENPERATURE RAN6E, FAILURE 
I S CONTROLLED »Y THc ONSET OF PLASTIC I N S T U f L U Y t»i THE RE«tON 
SU*Rft<NDIN« 7HE FLArf IF THE UPPER SMELF T3U6HNESS LS 
Si/FFICIENTLY HI&H. FOR SURFACE FLAMS OF LESS THAN HALF THE TEST 
VESSEL MALL TMCKHESS IN DEPTH, FAILURE LOAOS MERC 
APPROXIMATELY THREE TIMES Tt-i CODE titSIGH PRESSURE OF THE TEST 
VESSELS, APPLICATION OF THE ANALYSIS PROCEDURES DEVELOPED FOR 
TrlESi TESTS ON ( N 7 £ » « i ' « £ SUED VESSELS TO A MVPOTHETICAL 
REACTOR PRESSOIE VESSEL INDICATES THAT A StMILAA HAR6IN OF 
SAFETY IS |N(€««NT • » FULL SCALE VESSELS. 

1 7 - » - » - * * V ClKREMT STATUS SF TME PVUIC><IUM HST PARTICLE FRORLER 
RICHPOND, C. R. 

OPS RISK* NATIONAL LARORA10RY, CAR R ' 0 6 E , TENM, 
IN FE«RUARY 111l, THE hAVURAL RESOURCES DEFENSE COUNCIL, I N C 
iNROCt, ARCUCHT A PETIT UK TO THE ATTfMTIiH OF THE U . S . 
ENViRONHENTAL PROTECTION ^OENCY ANO THE U . S . ATOMIC ENER6Y 
COMMISSION MICH CALLEO FOR A REDUCTION IN SAOUTiON STAH04A0S 
FOR IHSOLU6LE, INHALEO -LPK4 EPITTIV& IRANSURANIUH CLEMENTS AT 
A FACTOR OF U S , 0 0 9 . T'<E PE'ITIQM TO AMEND RADIATION PC&TtCTS<M 
STANOARDS AS THEY APPL TO HOT PARTICLES MAS SUMITtES ALONC 
kkTK A SUPPORTING OOCUP'MT ENTITLEO 'RAOIltlOM STANDARDS FOR 
HOT PARTICLES.' THIS AFTICLE S l i M A S i t t S THE RESPDHiES OF 
VARIOUS A6ENCIES. 0«£ANIU.T(ORSc AND !MOVY10l*ALi THAT HAVE 
APPfARES OURINt THE T«C YEARS SINCE THF PETITION MAS SUSHITTtO. 
THC 5Ut* OF SCIENTIFIC EV2d€*CE AVAILAtLI TO DATE OOES NOT 
APPEAR TC SUPPORT THE FETITiOk OR >r)C SUPPIKMN6 HYPOTHESIS. 
ACT COHSIUERED AT I H i i TIME ARE CKAN&t.i IN TME Oftt«!NAl 
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FCflTICN ON WSMTTAiS M(FA»EO M MSFONSE To SOME OF THE .ONUS 
FMSESTtC l * ! M J ARTICLE. 

» • » »-*n MATUBJL t*u<*au*e NMIATION IN I M MITEO STATES 
U H M U . COTtCiL ON (ASIATIC* FB0TECTIO* MG tkslUAf HEATS. 
aASMMBTOn. O.C. 

itOlTO*<S NOTE - UOIMIO> 1* T«« EKVIMHKeir *MN *ATW*L 
SOaUSS IS TME NAJC* SOuftCE OF MAUTIM EXFOSUtt TO MM. KM 
THIS ACASOB IT IS FAEOIENTLT USED AS A STAMAAB V CONFASISOM 
FOR ElFCSt*£S F*0* NEOtCAL USES. NEAFOKS TESTS FALLOUT. AW 
M a t * * FOHOU TO NAAE NATURAL H O S M M K AAPIATUM OAT* MOM 
MAFTA3LE. THE NATION**. COUNCIL ON RAMATIO* PROTECTION AW 
HE ASf HUNTS lltCKPI DEFINES TME SOURCES V EXPOSURE IK ExalCIT 
•ETAIL III A CONrSSNtNSIVE REPORT. COMPLETE KITH ABOUT JOB 
PERTINENT REFERENCES. THIS MCUM SAFETY ARTICtE CONTAINS TMe 
SOFRURV REM THAT REPORT ANB SOMt EXCERPTS fWW APPEMOIX S OF 
TME H N H , THE REPORT IS ENTITLED 'NAURU. •ACKOUAMO 
HCBUTIOM » TME UMITEO STATES* AND IS AVAILABLE AS NCR? 
• w w AS r*m N W P PUBLICATIONS, P . O . BOX i s i r j , NASMINSTON 
0 . C 2 M I * . M ATTRACTIVE HATHA* W THE PRESENTATION OF THE 
OTTA I S THAT THEY ARC T L M S U I IN TERMS HE TME CRITICAL O K M S 
MUCM A M EXPOSEO. ALTNMBH THE MAJOR CONTRIBUTIM TO 
RAO] AT ION »OSE TO HUBAMS IS PBJQF NATURAL »ACftSAOUN«, THE 
GREATEST PORTION OF MM M M RACIATIOM OOSE H SUE TO EXPOSURES 
ACCMEO O H l « 9ECICAL DXACNDSTtC PROUOURES. TME EST1NATE0 
ATMML ccaCTicALLf SIMLFICAKT COSE CONTRIBUTIONS Eton 
AAtfOSMPHIC EXAMINATIONS IN I M UNITE* STATES M ItTO IS 
mmrnxmutLt 20 « u * s ttMnoxtmreLT EOUAL* 20 M C N S I (SOURCE 
- s o w s o n a s M O SENETICALLT s r a i t r > ^ - T SOSE R M BIASNOSTIC 
RAOIOLOSV U . S . . IBM AMD IBTB, BUREAU Of AAOIOLOStCAL HEALTH, 
EDUCATION MO MCLFAAE, AMU 19T4I. ALSO, THE 
c o M M M n a r i FRO* OEVELOPIMS NUCLEAR POSER INCUS TR • is 
SBPfCTfO TO CONTRIBUTE A POPULATION OBSE OF LESS TVIAP X PERCENT 

OF M m * »Atnf»otfn>. 

i t - * * * - * * * P I P E CMCXINC t« M I U K NATE* REACTORS 
MOCLEAft SAFETY STAFF 

OM MSMC NATIONAL LABORATORY. OAK RIBCC. TEW. 
» * T r ^ " ; r = n - THE FOLLOWUK RETICLE HAS AOAPTEO FROM A 

•UCLEJM RCOULATQRT COMMSSMM M*0*f EMTIUEO* |WfESTI«ATIM 
« t t EVALMATIOI SF CAACKIMS IR AUSTEMITIC STAIMUSS STEEL PI''IW 
OF SOtLIM »»** AEACTOE FfJMTS.* THIS tt«*T HAS FAEFMER AT 
THE FIFE CBACKIIK STUB» SM8V> *KAT «AS FOMEO ST MC TO 
ItnCSTICATf THIS PAOOLiU AFTffl A SHIES OF SUCM CAAUS HAO 
OCCtWUB. THE STUDY 6UMIF COHCtUOtO THAT TME CIACAS *M CAUSES 
AT IKTEIt' MULM STRESS C0MM8S3M AIMS HAOE EMttSl'-t 
MCOMCMMTIOVS FO* f i l TME EAKT {OCHTIFICATIO* Of SUCM OUCAS 
IM SFSAAI1K FVAMTS AM 121 THE ULTIMATE tE0UCT|'/« OF TMI; 
CMEJMMEM*. THE STUOT 4AOUF ALSO COMCUIOEO Tt-7 THE Fto*a*n.»T 
HAS EXTAEMCLT L0« THAT THE *Wi3rC£ Of SUM COCAS COULO LEAC 
TO A SIfiMFICAHT SAFETT MUAAO TO IKE FUELIC. iKCLUWO AT THE 
SM> OF THIS AATtClt IS A EISLI8SUFHT FAEFMES »T THE STVIOT 
6MWF.» 

1T-9-1-9Z9 COST - tMlMEFIT *W A ISA - BERCFIT ASSES *>«THT F0« MUCLEAA FOVEA FLAWS 
EICMMOLI, « . 6 . 

s f o w i A lasTfT^n OF TIOS»OLOST. *K>J«T*» « A . 
A cosT>a«HCFn ASSESSMEMT I S AM ^SSKMTIAL FAAT OF THE 
EHV2A0MEHTAL IMF ACT UATEMEUT StMJHtTTEO AS FAST OF THE 
LIOMIM6 COMSIMMTIOMS FO* A DHCLCM FACILITY* SUCH AN 
ASSESSMENT FOtMS FMT OF TK IMniAL OtCIIIOM TO 3UU.0 A 
MUCLEM FACILITY, ENTEKS CAITTCALLT INTO THE SELECTION OF A 
VJtTASLE SITE. AM uLTIrATELT FOMS FA*T 3F THE 08SI** 
MOCEOWES TO OFTIMIE £MSI«EFIA« SOLUTIONS TO 0EAL HUM 
•ASTt-HEAT DISSIFATXft. TAEATMENT METMSOS FOA BAOIOACTIVE 
EFFLUENT COKTML. V<b LiS9 ANO SITE USE. *f»AEAS THE INITIAL 
OECiSION USVALLT CM Af NAM IN FUKELT ECONSNIC TEMS. THE 
LATTE* STAOCS INVOLVE EMIFXNNftCIAL IMS SOCIAL ISSUES 7MAT A«E 
NOT AEAOILT «l*-4TIFt<0 AND INVOIM A OHAAITATIVE JUDCNENT OF 
HHAT COHSTlT«»rES THE LtA-J, ftlMUl ACHIEVABLE IMFACT. THE 
«AHfOL08tCAI (MFACT OF THE FLAW M »•« SUMOUWIM FOFOLATION 
* w n THE Ar.i.EASE or ta> u « a (FFLOHTS CAN BE OIMMTIFUO M O 
HUATIO »» X FINANCIAL •COST.* AtTSMMIivELT IT CAN BE TAEATEO 
AS A •»'.*«• AW AELATEft TG OTHCA tlSAS MCOEIN MM IS SUBJECTEO 
TO AUO CAN BE USED AS A MEANS iH ESTABLISH SITE BOUMOUIES. 
BOTH COST-atMFIT AM XISK-tfMCFIT ANALTUS AEWESBlT 
ESFMTIAU.T S y r i H i U T I ^ AFFNOACKES TO Tii& FMBLEM OF MM1M6 
BKOJMMt FOHEt FLMTS EtONONICALLT tOHFCTJTlTt, SOCSALLT AMD 
'AHJIIZHAV tUtfTJm.1. MO AS SAFE CM iMOC««».tf M ONE CAN 
MAMNABLT MARE THEN. 

S T ~ * R X « 9 » 9 O S T I T A L MASS - F O L I T U S . TECHNOLCOT, AMD THE FUOLIC X T E U S T 
MOMMM. U Mm * NATTtNClT. T. i,. M. 

Otf. MOW NATIONAL LAAULATONT, OAK «nCCt TENN. 
— CatTtCAL MS5 «T* ANO *}9> » t t « H COWtMNCU OF OFFONCNTS OF 

MKkCAft FOHM-rOMElNlO »T CtfNSMt* ACTIVIST BALFH NUtA, HtAE 
mtp i a MASMwroit, o - c - IN MJO-NOVEMU* i»n, AND W I S . 
SESSIOMS OF fMHC COMFENCNCES MM OfFOTES TO MAIM THE CASE 
ACAIHST MUCLEA* N N C N OEVtLOFFMlM IN THE IWITEB STATES WIS 
AAMMB AS MU. AS TO OtLWlATIM STBATKIIS FM CI Tiff N ACTION 
ACASNST THE NtfCLEAA AUEOMTIVE, THE CMFfAENCES FOINTEO OUT 
THE •AOAOCaUMS OF OFFflMKTS' CCACENNS FW» NEMLV TECHNICAL 
ISStflK TO A MINE- SFiCfkWM OF SOCIAL. ECONOMIC, POLITICAL. AM 
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N3NAL ISSUES. ?HE AvTHCAS, SdClAL SCIENTISTS AT THE 0 * * ( ISSC 
NATIONAL LAMRATORY, 01 S U S S TMt IMPLICATION* V VW1 
i*O»0J»iSlS OERATE FOR ENcRST PC4.ICY. 

i T - W - S S O THf * 0 L ( Of CORE O l » i j P T 5 v S ACCIDENTS I * BESiON A « LICENSISC V LNFAAS 
FAL««E. K. * -

AA40NME NATIONAL LABORATORY. ARCOMC , ILL. 
THE « X S Of CORE CISAU»TI»£ ACClOtVTS ( C M S ) 111 OS S I S * MO 
LICENSING OF L U U i O METAL CCOLEO FAST IRHOC* AEAt'OAS IS 
AEVlEttEO. IMClilOINe A DESCRIPTION OF CVA INITIATORS, LiRELV 
ACCIDENT P A T H S , c o s t MSLTOOMN E N E C C C T I C S . ANO RAoiOLOMCii. 
CMEO UENCES. IT i s COPJCLUOCO THAT H I THE PROOAAILITIES OF 
INITIATORS LEADINC TC CORE 1*4.100*1 $H»UI RNS CAN M MUM 
SaPFIClEATLY L3k (QSjeCTIHt, LEU THAN lMtIP-«t Pt* REACTOR 
YEAAI TO REDUCE THEN TO CLASS • ACC10C*TS« U l MST ESTIMATE 
ANALYSIS i«CLi*iN£ e c u s * c a a i o E M T t a u SNSMUO M O C M 
DEMONSTRATE T*E uKt.nu.ncoa i o * i t a i « c . LESS n u n I M C K F ~ U or 
* POSTULATED CORE NELTOCaN LEACINS TO SORSTAWIAL ENERGETICS 
THAT *OULO CKAU.ENSE THE MS«ftV AAUAPT19N CAPAAJlOT PROV10E0 
Br THE PAIIUI.Y SYSTEM Of SIM, I . E . . THE MSCS$« Of EMtfiCTIC 
KYOROOYMARK 0ISAS4EXM.V MO/0* ERCAfiETIC FUEL tCOUNT 
INTERACTIONS, u i THE PRINCIPAL M I S S FOR T«E PRIMARY SYSTEM 
OESIdN SH01H.C K » H ( FRACTIONAL AtflMRf « « S NHtRS: M « NE.*A 
LIMU iff T X RESULTIK OESIfiN S M K 9 U UPOtAOE* TO 61VC M 
OVERALL CONSJSTSHT STSTE* *l(* AN OPTIMUM ENERCY ABSORPTION 
CAPABILITY (ESSENTIALLY CuMRCNT PRACTICE! M S WT »T ARBITRARY 
CO* ENEASETICS, AJR} «•* » THE OASIS OF M S T ESTIMATE ANALYSIS 
INCLUOIMS OE*I«N CONSlttAATMMS, THE OBJECTIVE SM3ULC M S CAN 
RE TC DEMONSTRATE LDN&-T8lff CONTAINMENT CAPAULITY 0 * T « « r t t 
O E M U POU-OKINC * POSTULATES COM R H . T M M ACCIOEAT. THIS 
H U W 9 APPROACH IS TO-ZEVEO NECESSARY, AT (.EAST » THE MEAT 
TERM, TO AOEOUATECY DEMONSTRATE THAT THE SAFETY OBJECTIVE THAT 
THE OCCUFAENCE OF P-AClOkOtlCAL CSMEWUCEt WTSI0C THE PLANT 
•OLMOAAY IK EXCESS OF ACCEPTABLE LEVELS W T M L E U THJ* 
M i E X P - * l PEA REACTOR V E * HAS MXED M E a ACHIEWO. 

l T - 3 - « - 5 * « « E L U t U I A 6 U l T V OF F1FIW U LltHT » 1 I B IEACTOU 
»USH. S . H, 

•ATTELLE FACIEIC MOATHMEST UtAORATOAIESr AiCKtAM), MSM> 
THIS U 1 | C ! < »SS£SS£S TM£ IS^lJUtLSTr SF F I F I W IN UfiMT « » f t » 
(EACTOAS AASEO ON NCWuCLEAft F « a u « I DATA. C0MIT19IAL M I L I A I 
H W i l l L . t U S , THE «OLi Of F««IODIC iNSf t tTIOH. A«A A AEVIED OP 
NUCLCA* STSTM FAILUAES. fAli.it*I S U T I S T K * 'CNFUII AATfi OF 
10(EXF-*i TO 1MEXF-AI FEU ItEACW TEA* IN LAttCE F V H t NITM 
H1CMEA RATES AS THE S U E OECAfASv - FECIQOiC tNSFCCTlOM. A 
CRITICAL FACT3R. ENHUCES RELiAULl 'T SY r AC TORS OF l» (0 
1 0 , 0 0 0 . M K l f M FAILURES ME CLASSE6 INTO t^~ <TAT1STICAL 
CATECMIES H i THOSE SUE TO t * T » S U N W . « a STRESS CORAOSION 
CRACKIW; ( i s s c c t , AND t j» ALL OTHERS out TO CONSTRUCTION. 
Of S I M . OR QFEtATIOML ERRORS. THE SPECTRUM OF FIFE S I l I S 
INFLUEnCEO »Y i U C C OtFFfAS FROM THAT INFLtKMCCO • * OTHER 
nECrUUKiu". 

l T - 4 - « - J « 0 THE ENV IROnnENTJU. [UFACT OF CARAOM-IA ULEASCO »* A KUCLEA* FUEL RfFRGCESSIW FLANT 
VEL.IRI. V. 1 . • ACORE. F . • . » FALNS, i , « . 

EMORY UN;vt«SITYt fcTLAMU. 4A. 
THE ENVIRCNMENlAL iHFACT OF T»E FRE0ICTR8 C4RMM-14 «£t . f ASC IT 
THE »ARI»ELL MIC LEAR FUEL FLANT itttfH IS ASSESSEC. THE 
£XTEA.>UL 90SE AhC THE •MO.S-»00Y 001?S DUE TO INHALATION AA9 
IN6ESTIQM OF CAABOtt-1* ARE t i i t U L A T I O , FM A FREOiCT" RELEASE 
CF 10*3 CI/TEAR. THE [ I T 9 H A L DOSE RATE AT THE SITE UUN0A4T I S 
2 , * x I O U X F - A ; NREH/YEAR. THE IMXE-AOOY INMALATISN OOSE RATE 
,'S T . o X 10IEXK-SI KREN/ViAR, AND THE NX>U MOT OOSf R*TS VIA 
IMESTION OF FOOO MATERIALS IS 0 . 2 « WEN/YEAR. THESE RATES 
COMPARr Kirn AN AVERAtt ju«uAL OCJK RATE PER PERSON OF Hi 
MttHS/YfcAA nu£ TO MATuRAi. RACXCAOUNO RAOlATION. THE LOME TON 
ASPECTS OF SUMAL RELEASES CF CARSON-l* FAON THE NUCLEAR 
iHtUSTAY ARS B A I E F L Y OiSCUSSEO. TV* l » - « A R OOSE COW«T*NT TO 
A PERSON DUE TO C A « * u * - l * OISCHARCES FROM THE TOTAL KONLO 
hUCLEAR FAC.LITISS OUiH*. THE PERIOD 1«TS TO 2 0 0 0 U ESTIMATES 
TO U APPROXIfUTtLY 1 .4 KR(MS. 0UAIK6 THE SANE 2»-TtAR PER 100 , 
THE ONCf ClMT«iauT!3M klLL &E APPROXIMATELY 0 . 0 3 N«(M OF THE 
I . * HREMS. THE DCSt COMMITMENT 7Q A PERSON FOR THE ESTIMATED 
«0~YEA« LIFETIME Of 3NFP 11 .i it APPROXIMATELY 0 . 0 * NASH. 

1 7 - S - A - 5 M »»a»NS FtRRY MUCLtAR PSi»ER PLAHT FIRE ON H A R , 1 2 , 1 4 7 9 
SCCTT, R. l i 

OAR R10CE NATICNA!. LABORATORY. OAK RIO«t , TENN. 
THIS ARTICLE AEVlt»S THE MAR. 2 2 , 1 * 7 ) , FIRE AT THt tftONNS 
FfPRY MUO.EAR P2HER FLAhT. THE FI«C ORI&tNAlEO IN l"WE 
tLF/CTAlCAl CARLE TRAYS AM) Btr*»tD FOR T Mi AEFORE |T HAS 
ElTlM&MiSHSO SY MT>R. Tt« USE OF AATIR MAS OELA'.f6 UNTIL THE 
REACTORS « f » f IN A STARLE SnVtOOMN COV-JltlON MCAvtf OF T « 
POSSIRILITY OF SHORT!« CIRCUS I S , )MICH RI6HT HAVE CAWSEC 
FURTHER QEMAOATtOM OF C0NSI1 (CHS THAT HOULC MAYf |ESN NOR* 
DIFFICUL7 TO CONTROL. H&MtVER, MHtN «ATH MAS AUTM0AWEO, ~^,t 
f i " DAS OUIULY EATIk«UlSt<EO. THE FIRE-FiSHTIMC EFFORTS AHO 
TMC OANA&E CAkiSiO »V THE M i l API! 9EICAUE0. THE LOSS OF 
ELECTRICAL PCMC* AND COMTACL CIRCbSTS RPiULTEO IN THE 
IMAVAILARUI'Y OF £«E«4EMCY CORE CO0L1N4 SYSfEMS AHO HMPEREO 
fFFOPTJ 10 PROVtOC NntHAL CiOLiHt TS THE REACTOR F«EL. THE 
AYAII.A4U1TY OF AlTEANATi COOL»« I..THOOS IS *£»(FHeC, THE 

http://uKt.nu.ncoa
http://fAli.it*
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SMMA LAMAATMItt. AltMMMMi Mi MS*. AM LIMAMM. CAI.IF. 

A STMBT M» MS* MM OF TM <tt JWUail. ITT 0* lb*. tJAMKUt 
fclCHT MATTA MASTS* FSMA AUWTJ T» AttSTAM* TM 
attcamatUTv o« MJCUAA AUNT* TO SAAOTACS AM TM 
COMMMAjCfS 0* A MCatVOL ATTACK AM COMAAtt HIT* AOSMCT 
TO OTMA IKOMTAIAL AM CMU. TAAStTS. MCONMMAtlOM AM 
CITS* TO *«ATM» MOUCf TM VWM«AAII.tTT OF CHCUAt FflUtA 
F t M t t TO KMtATiCATIO « « » « TMfATt. 

•ATA SMMaS TOR 10CA COM K1!«ICATNN 
•AMC* * • 

•MU MCVCM AAWtATOAY COMHSSMftt HMNtMtrOB, 0»C. 
MTM»*TISAL MOCLt IN TM COMMIT M t AMANCU WOW OF 
COOLANT ACCIMM C9M» « M » OtMUPMAT AM CATtAOUUO. AM 
IMKATIOM AM AIWA » TM H P f t t t W VAA1AKM TMT CQULB A8 
tOLMt #0» AM Of T * NMMtA AM TIM 0* COWnTVTM tOUATIQM 
THAT M M TO M MAIFt tC TMT MTA SOURCU AK OASSI'IM 
^CCOMIM TO TM COMtUITT AM 0INAS1TT OF MAMMMATS. 
tXttTSM OATA MUACtt. IOTA OOMSTIC AM M H O l f At* ItSTtO 
•OK CACM Ct,A» W TItTt. AMITiOML Tt»T MTA Map* AAI 
OUTWUMA, MU.0MI0 AY A OISCAimoN 0A TM IXItTlM UAHS KM 
CCCt VALtOATIOii UA> HA UKCKttlHTr tTUOISt OH COM MMM.TS. 
TM CShCunlOA I t &tACMO TKftt M M I t M SSTUK4IM DATA M t t 
AVAlUtlU AM COM MAiAfSATWWr «Ca»T AM TM«I *&* ItriKATf 
COMS M k C M M l IH^TIOtMMIOML l*MCTS AM TM lOCAl 
V H C T t V IAt«£»«ASf HAS* MMNtW< AM fMAAT TKAM'CA. TM 
WaaAM MAULATOAT COMISSMM IS IS TM fltOCMf Of UMTAACT1M 
f» TMC AMITISNAL AUfAACN MCUIAtO TO W7ALEMAT TM (AISTtM 
OAT* BAM, 

lT~A*t-AM 

iT-»-J-4»» 

£«MtO«-MM »A!U>M MCNMISM IN UOfMANT $*{TSM iMOATAMY TO AtiCTQA U/ITY 
MTOCN. R. C. * MAC**. ( . lb 

CAt KiME MTIOML LAMUTOAT. OAA « |S«( . T M . 
.' MSAO CATICMT » FAlLlM A K N U t M THAT CAM CAUtf 
t>'MW r « H MIVtfACA IN DUCLCAA KAAf AfSUMOANT IffTMt AM 
artau Hiat tMvimiuTf trmn it t x w t M O . T H K C U M O* 
Htmmu<* i K i M C S CAvir&pA nw.TiAvt A A U U A I S THAT *wva M T 
M M «IMH.« AfCOAMIlfO A* COMCM MM *AiUMU IA TK »*JT, 
«AIU«M M&MMUHS MfAA MMC80 AAM »»»CT0B OKMTIW 
fAMAtfACIJ MO MAOATt. it«MA4 CATSSOAlf* OA XULTIH.1 
AAILUAt MCHMIIAS AA£ AMKttO AS A ST«ATSM AOIAT ACA TMt 
MMLOAMMT OF OMISA AW OMAATIM «U(0CiNfJ KS RMOCIMC THI 
AftOlAAHtTT OF COHMOwWOt FAIliAtlt. 

S A f m tv*k*lia$ im*wAt *vt* DISITM. UMAVTIA $OFT«*»I 
MtT1UC£nl> t , « MA.L0CA, U A. 

OAR I t M NATIOMi LAAOAATOAV. OAI AI09A. Tl**, 
TM MM OF AtCITAi. COAAuTIAl I * ((ACTOR VAOTtCTIOl STSTfUS 
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PRESENTS HU CONSIDERATIONS FO* TMI S U I T O R S or MTK T*I 
REACTS* 4*0 Tttf SAFETY SYSTEM. THIS AATIO.E SISCUSStS 
ERF£RU*CES IN Ts* SAFETY EVALUATION ST PROTECTION t W t * 
SOFTWARE : - ?««n» -•* uv&srfc a / t i * . m u . THE INSTANCE a* 
TM SQFTaiAE MYsLCFNENr CTti ! , MS TH* .APPLICATION 0* Tot 
fa.IOH.Ii.lJ. IMPORTANT *OlO*LlN£S SiC* AS CRITICAL OtUCM FRUITS 
ANC 9v»t;r*TJ« PELIAARITY M l CUMUWfLY IEIN« US EC Ffl» 
EVALUATION PURPOSES: AW? *IN;P)W* M4«iJ«ie€»r$ FOR T K o t s i c a 
WALIFICATIC* MS ACCEPTANCE TESTING OF TH* SOFTNAJLE *»v i • * : « 
IBENTIFifO. ALTHOUS* T*E SAFETY AEViEa I t IHCONPUTE. MIT 0* 
THE PROTECTION 1LCWITMI, TUT PLCHt. MO 13M TltT RES4A.TS 
HAVE 1EEN REVIE'EQ. CUR KPEAItW.it TO MTt MT F*Mi FRUlTFUi 
FOR OTHERS COS.TtlWj.ATIt* THE 02*K8*-P«NT MS ftfVUl Of MFTWMtC 
Stt SAFETY RELATED SYSTENS. TH* OPINIONS EXPRESSED KfftfZN 
REFLECT T.ii Cu«*tN? E.1PEMIW1U OF TMC AUTHORS. PINAL U6WUTMT 
WIOANCE OF V I LjXtlAA AESULATCHY. CORKISSISN Mkt WT MEK 
otv&:;fc. 

i7-*-A-T0l ENEAfiESCY SMSrOGcK COGUt* TONE** • CONSlOfCATtaNt M T * fVOLUTKM OP OPTINMN TCNtR Of SIS* 
HI!!*, t . H. 

UNITEC ENCI*ff*S * CONSTRUCTORS INC. PMlLAOtLFniA. PA. 
TMIt A6TIUJ SlStcSSES TK VARIOUS SSWLATORT NfavREMtNTS A40 
CRITERIA COVER* INS r « OCSISN of EFUASSIKT SKUTDCNN COOLINS 
TONERS FOR NUCLEAR PO«<R PLANTt. Trt€ EFFECTS » ( » TOrift 
PARAMETERS U . S . , BfT t u U TgNPt«ATU*J, FLO* RATIi. MO MAT 
10401 Oh TOafft SIZE ANC THEIR INTEAACMONS *ITH SYSTEM A*0 
UMTT RfSUIRENENTS M l EXPLORES. THt EVOLUTION OF Tut SIAMflOK 
jTi:io» TONER tMC IT» RELATIONSHIP ra A CMFANIOK CMLINS 
VATER SOURCE 1THE ATLANTIC OCEAN! U l PRESSXTEO AS M UANPIE 
OF OPTIFUH TO*f* / i t ST Hi DESK* T»T COnFlliX hlTh REGULATORY 
MfiuUfiKNTS. 

l7-»-»-T19 TMi lU CONMKitt SYSTIK F0» CONTAMtfttT FMSSiM StrMftSION 
liFAHULO. M. i. * T ! M I H . C. C. * 6CW«(t U * . 

XiSTIKCHOgtt ti.KT»!C C0M0MT10M. FtTTMdKSM, Fk. 
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Section 2 

KWIC INDEX 

A KWIC (KeyWord in Context) index is one in which article titles are 
permuted around the various significant words contained therein. For ex­
ample, the title, Design B^sis for Nuclear Power Plant Protection Systems, 
is indexed under the words Design, Nuclear, Power, Plant, and Protection. 
The index words are arranged alphabetically in a column in the center of 
the page, with the titles permuted around them. In some cases, additional 
significant words in parentheses have been added to the title by the edi­
tors to allow more precise indexing. A slash (/) indicates the end of a 
title. Location of the indexed article in the main Journal index (orange) 
is indicated by the seven-digit column of figures to the right of the page, 
as described in the Introduction. 
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SYSTEMS/ 
UCTURES/ 

LS/ 

C3MTAN1NATUN CONTROL OF SOUIUN RELEASES FROM L l l J - l - 4 - O i ? 
CONTINUITY Of SERVICE/ U - S - 4 - 4 9 9 
CONTROL/ 1 W - J - M 5 
CONTROL/ «UANT 16 -3 -3 -314 
CONTROL ACT AND ITS IMPACT ON NUCLEAR PCMER PLAN 1 5 - 3 - 1 - 2 6 2 
CONTROL ACT ANO ITS IMPACT ON WCLEAA PJMER PLAN 1 6 - 4 - 1 - 4 2 1 
CONTROL AMO INSTRUMENTATION/ 15 -1 -3 -015 
CONTROL ANO SAFETY SYSTEMS AT ORML/ 1 1 - 2 - 3 - i l S 
CONTROL AT BRUCE NUCLEAR GENERATING STATION/ 1 5 - 6 - 3 - 6 9 1 
CONTROL BOARO DESIGN FOR NUCLEAR PGaER PLANTS/ 1 4 - 1 - 3 - 0 2 1 
CONTROL OF SODIUM RELEASES FROM LIQUID METAL COO 1 3 - 1 - 4 - 0 3 7 
CONTROL OF URANIUM-235 SOLUTION I N TANKS CONTAIN 15 -3 -4 -295 
CONTROL ROD SYSTEM MALFUNCTIONS IN NUCLEA* POMER 1 4 - 4 - 3 - 3 1 5 
CONTROL SYSTEMS - THE 26TH ISA COMFEREMCE AHO EX 1 3 - 5 - 3 - 3 6 6 
CONTROL. MONITORING, ANO REPORTING OF RAOIOACTIV 1 6 - 1 - 5 - 6 0 
CONTROL. NONITORING. AND REPORTING OF RAOICACTIV 1 6 - 1 - 5 - 7 1 
COOLANT ACCIDENTS/ PROBAB 14-1-2-U14 
COOLANT ACCIDEN.S BY HVP0TMET1CAL VESSEL RUPTURE 1 4 - 4 - 2 - 2 9 1 
COOLANT ACCIDENTS I N MATER COOLEO POMER REACTORS 1 3 - 6 - 2 - 4 5 9 
COOLANT ACCOMPANIED BY SERIOUS FAILURE OF EMERGE 1 5 - 3 - 2 - 2 ( 5 
CMLANT INTERACTIONS/ 16 -4 -2 -436 
COOLANT RELEASE FROM 0PERATIN6 BOILING MATER REA 1 5 - 1 - 6 - 0 7 6 
COOLANT TEMPERATURE ANOMALIES/ SAN ON 1 1 - 2 - 6 - 1 4 2 
COOLEO FAST BREEDER REACTIONS I . PRODUCTION/ RA 1 6 - 1 - * - * 3 
COOLED FAST BREEDER REACTOR FUEL SUBASSEMBLIES/ 1 6 - 3 - 2 - 2 9 1 
COOLED FAST BREEDER REACTORS/ 1 7 - 2 - 4 - 2 0 * 
COOLED FAST BREEOcA REACTORS/ CO 1 3 - 1 - 4 - 0 3 7 
COOLEO FAST BREEDER REACTORS I I . TRANSPORT/ RAO 16-3-4 -31B 
COOLEO FAST REACTOR/ 16 -6 -3 -7U1 
C30LEO NUCLEAR POMER REACTORS/ NEM ACCEPTANCE CR 1 5 - 2 - 4 - 1 7 3 
COOLED KUCLEAR POMER REACTORS DURING 1972 / S 1 6 - 3 - 6 - 3 5 * 
C30LE3 NUCLEAR POMER REACTORS IN 1973 / S 1 6 - 5 - 6 - 6 0 3 
COOLEO NUCLEAR POMER REACTORS IN 1974/ S 1 7 - 2 - 6 - 2 3 1 
COOLEO POMER REACTORS/ 1 5 - 2 - 3 - 1 5 1 
COOLED POMER REACTORS/ RAOIOLVTIC HTOA 1 3 - 6 - 2 - 4 5 9 
COOLING/ ANALYSIS OF A SUOOEN MAJOR LOSS OF 15 -3 -2 -265 
COOL ING FAILURE/ 11 -4 -6 -323 
COOLING SYSTEM PERFORMANCE/ 17 -2 -2 -145 
COOLING SYSTEMS OF LIGHT MATER COOLED NUCLEAR PO 1 5 - 2 - 4 - 1 7 3 
COOLING TOHERS/ 1 5 - 2 - 5 - 1 9 0 
C33LIMG IClrfRS - CONSIDERATIONS I N THE EVOLUTION 1 7 - 6 - 4 - 7 0 1 
COOLING HATER - STEPS TOMARO PREDICTABILITY/ 1 2 - 6 - 5 - 6 0 0 
COOLING-TOMER ENVIRONMENT - 1974/ 15 -5 -5 -592 
CORE BEHAVIOR UNOER ACCIDENT CONDITIONS/ 11 -3 -2 -195 
CORE COOLING/ ANALYSIS OF A SUOOEN MAJOR LJS 15-3-2 -2S5 
CORE COOLING SYSTEM PERFORMANCE/ 1 7 - 2 - 2 - 1 ( 5 
CORE COOLING SYSTEMS OF LIGHT 4ATER COOLEO NUCLE 1 5 - 2 - 4 - 1 7 3 
CORE DISRUPTIVE ACCIDENTS IN DESIGN AND LICENSIN 1 7 - 5 - 2 - 5 5 0 
CORES/ FACTORS L I H I T I 1 4 - 3 - 2 - 2 0 1 
CORES OURIHG 3UTGASSING/ 15 -4 -6 -455 
COST - BENEFIT ANO RISK - BENEFIT ASSESSMENT FOR 17-5 -1 -525 
COST - BENEFIT STUDY OF ALTERNATIVE SOURCES OF E 1 7 - 2 - 1 - 1 7 1 
COST ANALYSES IN LICENSING JF NUCLEAR P3MER REAC 15-B-1-66S 
COUPLED NEUTRONICS HYDRODYNAMICS METHODS/ 1 4 - 2 - 2 - 0 9 1 
COURTS/ BALANCING ENVIRO 1 3 - 3 - 1 - 2 0 9 
CRACKING IN BOILING MATER REACTORS/ 17 -4 -6 -475 
CRASH PtOhABlLITIES/ 17 -3 -2 -312 
CREST CONFERENCE JN REACTIVITY EFFECTS I N LARGE 1 3 - 4 - 2 - 2 ( 7 
CREST SUMMARY - MATER-COOLEO REACTOR SAFETY/ 12 -3 -1 -196 
CRITERIA ANO REQUIRENENTS FOR ROT PLANT PROTECT! 11 -5 -2 -375 
CRITERIA BASED UPON RISK PROBABILITY/ 13 -1 -2 -922 
CRITERIA FOR EMERGENCY CORE COOLING SYSTEMS OF L 15 -2 -4 -173 
CRITERIA FOR P»R CONTAINMENT INTERIOR STRUCTURES 13 -5 -4 -373 
CRITICAL ASSESSMENT/ 1 7 - 1 - 3 - 3 3 
CRITICAL MASS - POLITICS. TECHNOLOGY, ANO THE Pu 17 -5 -1 -539 
CRITICAL R E V I E M / 12 -1 -3 -015 
CSNI MEETING ON FUEL - COOLANT INTERACTIONS/ 16 -4 -2 -436 ," 
CUR4ENT STATUS OF THE BMR CONTAINMENT SYSTEM/ 1 5 - 2 - 4 - l » 3 ' 
CURRENT STATUS OF THE PLUTONIUM HOT PARTICLE PRO 17 -4 -5 -464 
DAMAGE PROBABILITIES/ 16 -4 -2 -443 , 
DAMAGE TO NUCLEAR COMPONENTS OOE TO TURBINE FAIL 1 4 - 3 - 2 - 1 ( 7 F 
DAUGHTER PRODUCTS FROM NINE ATMOSPHERES/ 14 -6 -5 -643 
DECONTAMINATION AFTER FAILURE OF AN ANTIMONY - B 14 -4 -6 -362 
DENSIFICATIOM OF REACTOR FUELS/ 14 -4 -6 -356 
DENSITY AROUND NUCLEAR POMER PLANT SITES/ 1 6 - 1 1 - 1 
DEPOSITION FROM EVAPORATIVE COJLING TOMERS/ 1 5 - 2 - 5 - 1 9 0 
DESIGN/ 17 -1 -4 -62 
DESIGN/ THE USE 12 -3 -3 -226 
DESIGN/ EMERGENCY SlWTOOMM COLiLlMt. T 1 7 - 6 - 4 - 7 0 1 
DESIGN ANO EVALUATION OF FFTF CONTAINMENT/ 14 -5 -4 -470 
DESIGN AND LICENSING OF LHFBAS/ 17-5-2-55U 
DESIGN BASES HT\ PROTECTIVE SYSTEMS/ 15 -3 -3 -292 
DESIGN BASES OF THE HTGR/ 14 -6 -4 -616 
Of SIGN BASIS FOR NUCLEAR POMER PLANT PROTECTION 11 -1 -3 -020 
DESIGN CRITERIA FOR PMR CONTAINMFNT INTERIOR STrt 13 -5 -4 -373 
DESIGN FOR NUCLEAR POMER PLANTS/ 1 4 - 1 - 3 - 0 2 1 
DESIGN CF ENGINEERING STRUCTURES/ 14 -1 -1 -001 
DESIGN OF NUCLEAR POMEfc PLANT STRUCTURES/ 15 -4 -4 -432 
DESIGN OF THE CLINCH RIVER MActOEK REACTOR PUNT 16 -5 -4 -564 
DESIGN OF THE INPUT MODEL/ H - l - i - ^ * 
DESIGNERS GuIOE/ 12 -6 -1 -553 
OETECT INCIPIENT FAILURE IN NUCLEAR M E S S J O E VES 15 -5 -3 -554 
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RINET ICS 

DETECTION OF FAILED FUEL ELEMENTS/ 1 3 - 3 - 3 - 2 2 0 
DETECTION SYSTEMS IN HIGH TEMPERATURE GAS-COOLED 1 2 - 2 - 3 - 9 0 
DEVICES FOR TWO TYPES OF RESEARCH REACTOR FUEL/ l l - S - 9 - 2 3 7 
OIESEL GENERATOR OPERATING EXPERIENCE AT NUCLEAR 1 9 - 2 - 6 - 2 2 4 
OIFFUSION OF FISSION PRODUCTS/ 1 1 - 4 - 9 - 3 1 5 
DIFFUSION TVPIEE tt\*£MES - A REVIEW/ 1 7 - l - S - * * 
DIFFUSION UNOE* LJW wlND SPEED INVERSION CONOITI I T - 2 - 5 - 2 2 3 
DIGITAL COMPUTER SOFTWARE/ 1 7 - * - 3 - * 9 3 
0I9XI0E IN SOOIJM/ FRAGHEVi l * - * - 2 - * « 3 
OIRECTION VITHIN THE UNITED STATES/ 1 1 - 1 - 5 - « 3 * 
OISCHARGERS THROUGH PERMIT PROGRAMS/ THE ME* FED 1 5 - 3 - 1 - 2 * 2 
DISPERSION OVER C IT IES / 1 3 - 5 - 5 - 3 9 1 
DISPOSAL BY HYDRAULIC FRACTURING/ l l - S - 9 - 3 9 1 
DISPOSAL OF HIGHLY RADIOACTIVE POWER REACTOR WAS 1 1 - 2 - 5 - 1 3 0 
DISRUPTIVE ACCIDENTS IN DESIGN ARO LICENSING OF 1 7 - 5 - 2 - 5 5 0 
01 VERSION OF NUCLEAR MATERIALS/ 1 5 - 5 - 1 - 5 1 3 
005E AMD EFFECTS/ U - » - * - 9 T » 
DOSE TO NORTHERN HEMISPHERE POPULATION GROUPS FR 1 3 - 2 - 5 - 1 3 0 
OOSiS A M EFFECTS ESTIMATED FOR AULHTIC BIOTA EX 1 7 - 3 - 5 - 3 5 1 
OOSES FROM THE NUCLEAR INDUSTRY TO 2000 A . G . / 1 5 - 1 - 5 - O S * 
0 ) 1 CHEMICAL COMPANY ROCKY FLATS PLANT 1 1 . / 1 5 - * - 9 - 7 2 3 
DOR CHEMICAL COMPAJIYS ROCKY FLATS PLANT I . / 1 5 - 5 - 9 - 5 7 2 
DRESDEN 2 ' XIOcMT OF JUNE-4.19T0/ 12-V-T-53B 
DRIFT DEPOUiTION FROM EVAPORATIVE COOLING TONERS 1 5 - 2 - 5 - 1 9 0 
DRIFT IN NUCLEAR PONE A PLANT SAFETY R&ATEO INST 1B-2-B-223 
DYNAMIC LOADS/ 1 3 - 2 - 2 - 1 3 T 
DYNAMICS - A REVIE* OF THE 1970 CREST CONFERENCE 13—*-2-2BT 
EARLY PLANTS/ 1*—3-3-20* 
EARTHQUAKE EFFECTS ON MULLEAK POWER PLANTS/ 1 3 - 2 - 2 - 1 1 * 
EARTHQUAKE RESISTANT CESIGNOF ENGINEERING STXUC 1*— 1-1-O01 
EARTHQUAKES/ l * - * - 2 - 5 B * 
ECCS RULE-MAKING HEARING 1 5 - 1 - V - 4 3 0 
ECOLOGICAL ASPECTS OF TRITIUM BEHAVIOR I N THc EN 1 2 - 4 - 9 - 3 2 * 
ECOLOGICAL CONSIDERATIONS IN SITING NUCLEAR POME 1 2 - 1 - 3 - 0 2 5 
ECONOMIC PROGRESS - THE IMPACT OF THE COURTS/ 1 1 - 3 - 1 - 2 0 9 
EFFLUENTS I . AEC OHNEO FACILITIES/ TH l f t - l - 5 — * 0 
EFFLUENTS I I . AEC LICENSED FACILITIES/ TH l B - 1 - S - T l 
EFFLUENTS AND SOL 10 HASTE FROM NUCLEAR PONER PLA 1 5 - 3 - 4 - 3 1 1 
EFFLUENTS FROM NUCLEAR POKE* PLANI'S DURING 1973/ l * - * - * - 7 3 * 
EIGHTH MIDYEAR TOPICAL SYMPOSIUM OF THE HEALTH p 1 4 - 6 - 5 - 7 2 0 
ELECTRICAL ENERGY/ COMPARAT! 1 7 - 2 - 1 - 1 7 1 
E.c^TRIClTY GENERATION FROM COAL. O I L , ANO NUCLE l * - 4 - l - * 0 9 
ELEMENTAL IODINE ANO METHYL IODIDE AOSORPTION ON 1 5 - * - * - 7 U 
ELEVENTH AEC AIR CLEANING CONFERENCE/ 1 2 - 2 - 9 - 1 0 0 
EMBRITTLEMENT OF REACTOR PRESSURE VESSEL STEELS/ 1 7 - 3 - 9 - 3 2 7 
EMERGENCIES/ 1 7 - 1 - 1 - 1 
EMERGENCY COOLING FAILLBE/ l l - * - * - 3 2 3 
EMERGENCY CORE COOLING/ ANALYSIS OF A SUDDEN 15-> -2 -2B5 
ENERGENCY CORE COOLING SYSTEM PERFORHAMCE/ 1 7 - 2 - 2 - 1 * 5 
EMERGENCY CORE COOLING SYSTEMS OF LIGHT HATER CO 1 5 - 2 - 9 - 1 7 3 
EMERGENCY PLANNING I N THE STATE OF NE» JERSEY/ l * - * - l - » * 3 
EMERGENCY PUHER SYSTEMS I . THE EARLY PLANTS/ 1 9 - 3 - 3 - 2 0 * 
ENERGENCY POWER SYSTEMS. I I . THE LATER PLANTS/ 1 6 - 2 - 3 - 1 * 2 
EMERGENCY RESPONSE PLANS I N SUPPORT OF FIXED NUC 1 7 - 1 - 1 - 1 5 
EMERGENCY SMUTOOMM COOLING TOWcitS - CONSIOERATIO 17 - f t -9 -701 
ENEAGING ROLE OF THE CAMPUS RADIATION SAFETY OFF 13-9 -5 -9B2 
EMISSION - A CRITICAL ASSESSMENT/ 1 7 - 1 - 3 - 3 3 
EMISSION 10 DETECT INCIPIENT FAILURE IN NUCLEAR 1 5 - 5 - 3 - 5 5 9 
EMITTEO BY A SINGLE NUCLEAR FUEL REPROCESSING Pi 1 3 - 2 - 5 - 1 3 0 
EtERGY/ COMPARATIVE RISK - C 1 7 - 2 - 1 - 1 7 1 
ENERGY CENTER SITE SURVEY - 1975/ 1 7 - 9 - 1 - 9 1 1 
EWERGY CENTERS - A PRIME ELEMENT I « REACTOR S IT I 14 -3 -1 -2B2 
ENERGY COMMISSION AGRICULTURAL RESEARCH LABORATC 1 3 - 9 - 4 - 3 0 9 
ENERGY STATIONS/ 1 2 - 1 - 2 - 0 0 9 
ENGINEERING APPLICATIONS/ 1 2 - * - 2 - » « 2 
ENGINEERING DESIGN OF THE INPUT MCOEL/ 1 7 - 3 - 2 - 2 9 9 
ENGINEERING FACTORS IN CONTROL f 0<AD DESIGN FOR 1 4 - 1 - 3 - 0 2 1 
ENGINEERING METHODS I . ' REACTOR SAFETY TECHN0L3GV 1 2 - 5 - 9 - 9 9 * 
ENGINEERING STANDARDS U'VcLOPMENT FOR NUClEA* PO 1 2 - 3 - 3 - 2 1 7 
fNGlNcfklNG STRUCTURES/ 1 4 - 1 - 1 - 0 0 1 
FtTAAINHENT IN COOLING WAi'cP - ST:PS TOWARD PREO 1 2 - * - 5 - * 0 0 
ENVIRONMENTS 1 2 - * - 9 - 3 2 * 
ENVIRONMENT/ 1 3 - 9 - 1 - 2 7 5 
ENVIRONMENT/ SYMPOSIUM I J - 5 - 5 - 3 B U 
ESVIRGNKENT - 1974/ 15-5—5-S92 
ENVIRLNMENT FROM AN LMFBR/ 1 4 - 4 - 5 - 3 2 5 
ENVIRONMENTAL ASPECTS OF NUCLEAR Fa. JR/ 1 2 - 2 - 1 - 7 5 
LNV;RCNMENTAl EFFECTS OF NUCLEAR Cl.cR PLANTS/ 1 4 - 1 - 1 - 0 0 * 
ENVIRONMENTAL EFFECTS OF NUCLEAR PDwER PLANTS/ 1 4 - 3 - 1 - 1 * 5 
ENVifcuNMENTAL IMPACT ANO ECONOMIC PR.>"°!SS - THE 1 3 - 3 - 1 - 2 0 9 
ENVIRONMENTAL IMPACf I001NE-129 REltAStJ aY A NO l o - j - 5 - 5 9 3 
ENVIRONMENTAL IMPACT OF CARB0N-19 RELEASED BY A 17-5-5-5SO 
ENVIRONMENTAL MONITORING BY FLUCTuAT I >»S ANALYSi 1 4 - 2 - 3 - 1 0 5 
ENVIROfplENTAv RADIATION ASSESSMENT PROGRAM/ 1 4 - a - l - ! i 4 7 
ENVIRONMENTAL RADIATION EFFECTS Of NUCLEAR FACIL 1 4 - 2 - 5 - 2 0 9 
ENVIRONMENTAL RISKS K W MuCLEAR AND FOSSIL FuEl 12-3 -1 -1B5 
ENVIRONMENTAL STATEMENT CONCERNING THE. AS LOW A 15-9 -3 -99G 
ENVIRONMENTAL SURVEILLANCE TECHNIwUES/ 1 7 - 3 - 5 - 3 9 9 
EIVIRONMENTAL TRITIUM/ 1 7 - 2 - 5 - 2 1 6 
EPA'S ENVIRONMENTAL RAOIAT I3N A S i : : ^ « > " «<y,RAM l 6 - a - l - 6 » 7 
EPRI WATER REACTOR SAFETY PROGRAM/ 1 6 - 6 - 1 - 6 5 9 
E^UATK'N t-OR LINEAR FIRiT-OROER NUCLEAR PHENJMEN 1 6 - 3 - 5 - 3 3 7 
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EQUATION OF STATE FOR FAST REACTOR SAFETY 5IJOIE 1 1 - 6 - 2 - 4 5 0 
EQUATION OF STATE FOR IRRADIATED NUCLEAR FUEL/ l i - 6 - 2 - * 6 7 
EQUIPMENT CELL LINERS FOR LIUUIO NETAL COOLED FA 1 7 - 2 - 4 - 2 0 A 
EROA RADIOLOGICAL ASSISTANCE PROGRAM/ 1 6 - 3 - 5 - 3 * 5 
ESTIHATEO FOR AQUATIC BIOTA EXPOSEO TO AAOIOACTI 1 7 - 3 - 5 - 3 5 1 
ESTIMATES OF OOSE TO NORTHERN HEN1SPHERE FUPULAT 1 3 - 2 - 5 - 1 3 0 
ESTIMATES OF THREATS TO THE PUBLIC FROM TEMORIS 1 7 - 6 - 1 - 6 5 9 
ESTIMATING FISSION-PRODUCT RADIATION AND THERMAL 1 3 - 1 - 5 - 0 5 * 
ESTIMATION UF RISKS TO THE PUBLIC FAS!! POTENTIAL 1 5 - 4 - 1 - 3 7 5 
C¥A»0RATLON TO THE TREATMENT OF LIQUIDS IN ln£ S 1 6 - 4 - 4 - ^ M 
EVAPORATIVE COOLING TOWERS/ 1 S - 2 - J - 1 9 0 
EVOLUTION ANO CURRENT STATUS OF THE BwR CONTAINM 1 5 - 2 - 4 - 1 6 3 
EVOLUTION OF OPTIMUM TOWER DESIGN/ E 1 7 - 6 - 4 - 7 * 1 
EXCURSIONS IN IRRAOIATED FAST AEACTOR CORES/ 1 4 - 3 - 2 - 2 0 1 
EXHIBIT/ INSIRUHEN7ATI0N ANO 1 3 - 5 - 3 - 3 * 4 
EXPERIENCE AT NUCLEAR POWER PLANTS/ l e - 2 - 6 - 2 2 4 
EXPERIENCE FROM OPERATING AND FUELING OF NUCLEAR 1 6 - 1 - 6 - 7 9 
EXPERIENCE GAINED FROM RAPSOOIE OPERATION/ 1 4 - 1 - 6 - 0 2 7 
EXPERIENCE IN WATER COOLED NUCLEAR POWER REACTOR 1 6 - 3 - 6 - 3 5 4 
EXPERIENCE IN WATER COOLED NUCLEAR POWER REACTOR 1 6 - 5 - 6 - 6 0 3 
EXPERIENCE IN WATER COOLED NUCLEAR POWER REACTOR 1 7 - 2 - 6 - 2 3 1 
EXPEDIENCE WITH APPARENT POwER MISMATCH AND REAC 1 1 - 2 - 6 - 1 * 2 
EXPERIENCE WITH DIGITAL COMPUTER SOFTWARE/ 1 7 - 6 - 3 - 6 9 3 
EXPOSEO TO RADIOACTIVE RELEASES FROM LWR FUEL CT 1 7 - 3 - 5 - 3 5 1 
EXPOSURE AT NUCLEAR POWER PLANTS/ 1 6 - 5 - 6 - 6 1 * 
EXPOSURE AT THE UNIVERSITY OF TENNESSEE - ATOMIC 1 3 - * - 6 - 3 0 » 
EXPOSURE BE RECORDED FOR RADIATION WORKERS/ 1 6 - 3 - 5 - 2 2 0 
EXPOSURE GUIDELINES/ 1 2 - 5 - 2 - 4 5 6 
EXPOSURE TO X-RAYS - U . S . 1 9 7 0 / 15-4-5—453 
EXPOSURES - THE EIGHTH MIDYEAR TOPICAL SYMPOSIUM 1 6 - 6 - 5 - 7 2 0 
EXPOSURES AT LICENSED FACILITIES. 1 9 7 * / 1 7 - 6 - 6 - 7 * 3 
EXPOSURES AT LWRS. 1 9 6 9 - 1 9 7 6 / 1 7 - 5 - 6 - 6 2 2 
EXTINGUISHMENT/ 1 5 - 2 - 2 - 1 * 6 
FAIL SAFE DESIGN/ 1 2 - 3 - 3 - 2 2 6 
FAILEO FUEL ELEMENTS/ 1 3 - 3 - 3 - 2 2 0 
FAILURE/ 1 1 - 6 - 6 - 3 2 3 
FAILURE/ PR 1 4 - 3 - 2 - U 7 
FAILURE ANO ITS EFFECTS IN LIGHT HATER 4EACT0R A 12-5-3—4*7 
FAILURE IN RUCLEAR PRESSURE VESSELS/ A PROGRESS 1 5 - 5 - 3 - 5 5 * 
FAILURE MECHANISMS IN RE3UNDAMT SYSTEMS 1MP3RTAN 1 T - 6 - 3 - 6 A 6 
FAILURE OF AN ANTIMONY - BERYLLIUM SOURCE ROD/ 1 6 - 6 - 6 - 3 6 2 
FAILURE OF EMERGENCY CORE COOLING/ ANALYSIS 1 5 - 3 - 2 - 2 ( 5 
FAILURE OF N REACTOR PRIMARY SCRAN SYSTEM/ 1 2 - 6 - 6 - 6 0 * 
FAILURE PROBABILITIES/ 1 5 - 6 - 2 - 3 ( 7 
FAILURE PROPAGATION IN IIOUIO METAL COOLED FAST 1 6 - 3 - 2 - 2 9 1 
FAILURE STATISTICS ANO FAILURE PROBABILITIES/ 1 5 - 6 - 2 - 3 * 7 
FAILURES - WORLD EXPERIENCE IN WATER C03LED NUCL 1 6 - 3 - 6 - 3 5 * 
FAILURES - WORLD EXPERIENCE IN WATER C33LE0 NUCL 1 6 - 5 - 6 - 6 0 3 
FAILURES - WORLD EXPERIENCE IN WATER COOLED NUCL 1 7 - 2 - 6 - 2 3 1 
FAILURES AND THEIR CONSEQUENCES/ 1 6 - 2 - 3 - 1 5 J 
FAILURES AT NUCLEAR FACILITIES/ 1 6 - 6 - 6 - 6 6 0 
FAILURES OF THREADED FITTINGS ANO FASTENERS M n i J - i - 5 - 0 * 7 
FASTENERS AT NUCLEAR FACILITIES/ i 3 - 1 - 5 - * * 7 
FEOERAL REPUBLIC OF GERMANY/ 1 5 - 4 - 3 - 4 0 9 
FEOERAL WATER POLLUTION CO AT SOL ACT AMD ITS IMPA 15—3-1-262 
FEOERAL WATER POLLUTION CONTROL ACT ANO ITS IMPA 1 6 - * - i - » 2 I 
FEEDBACK TINE RESPONSE IN POWER REACTORS/ 1 3 - 6 - 3 - 2 9 5 
FERMI REACTOR ON OCT. 1 , 1 9 6 6 / 1 2 - 2 - 6 - 1 2 3 
FERRY NUCLEAR POWER PL.WT FIRE ON N A R . 2 2 . 1 9 7 S / 1 7 - 5 - 6 - 5 9 2 
FFTF CONVALNMENT/ 1 6 - 5 - 6 - 6 7 0 
FIELD MEASUREMENTS OF ATMOSPHERIC DIFFUSION UNOE 1 7 - 2 - 5 - 2 2 3 
FIFTH GERMAN SYMPOSIUM ON PROGRESS IN SAFEIY EVA 1 1 - 6 - 2 - 6 6 3 
FINAL ENVIRONMENTAL STATEMENT CONCERNING THE. AS 1 5 - 6 - 5 - 6 4 0 
FINDINGS OF THE ATONIC MtMB CASUALTY COMMISSION/ 1 6 - 6 - 5 - 6 5 1 
FIRE ON MAR.22 ,1975 / 1 7 - 5 - 6 - 5 9 2 
FIRST-ORDER NUCLEAR PHENOMENA/ 16-3-5—337 
FISSION GAS EFFECTS IN REACTOR FUELS I . BASIC S 1 2 - 6 - 2 - 2 9 7 
FISSION GAS EFFECTS IN REACTOR FUELS I I . ENGINE 1 2 - 6 - 2 - 5 6 2 
FISSION PRODUCT BEHAVIOR IN SODIUM/ 1 1 - 5 - 3 - 3 T1 
FISSION PAOOUCT OETECTION SYSTEMS IN HIGH TEMPER 1 2 - 2 - 3 - 9 0 
FISSION PRODUCT REMOVAL/ 1 2 - 5 - 5 - 5 1 6 
FISSION PRODUCTS/ 1 1 - 6 - 6 - 3 1 5 
FISSION-PRODUCT RADIATION AND THERMAL POaER SOU* 1 3 - 1 - 5 - 0 5 * 
FIT11NGS ANO FASTENERS AT NUCLEAR FACILITIES/ 1 3 - 1 - 5 - 0 * 7 
FIXEO NEUTRON ABSOROER/ THE SAFETY A 1 5 - 3 - 6 - 2 9 5 
FIXED NUCLEAR FACILITIES/ STATE ANO LOCAL GOVERN 1 7 - 1 - 1 - 1 5 
FLATS PLANT 1 . / T l 5 - 5 - * - 5 7 2 
FLATS PLANT 1 1 . / 1 5 - 6 - 6 - 7 2 1 
FLOODING HAZARD FOR NUCLEAR POWER PLANTS/ 1 5 - 4 - 2 - 3 9 9 
FLUCTUATIONS ANALYSIS/ 1 6 - 2 - 3 - 1 0 5 
FLUID TEST INTEGRAL TES T FACILITY AMD PROGRAM/ 1 5 - 6 - 2 - 6 7 6 
FLUX TEST FACILITY/ 1 4 - 2 - 1 - 0 7 9 
FOG ANO DRIFT DEPOSITION FROM EVAPORATIVE COOL IN 1 5 - 2 - 5 - 1 9 0 
FOOO CHAINS/ 1 1 - 1 - 5 - 0 * 3 
FORMATIONS FOR DISPOSAL OF HIGHLY RAOIOACTIVE PO 1 1 - 2 - 5 - 1 3 U 
FOSSIL FUELED POWER PLANTS/ AAJIATION IN PEftSPEC 1 2 - 3 - 1 - 1 * 5 
FOURTEENTH PCMcR INSTRUMENTATION SYHPOSI UM OF TH 1 3 - 1 - 3 - 0 2 9 
FOURTH GENEVA CONFERENCE/ NUCLEAA SAFETY A 1 3 - 3 - 0 - 1 4 1 
FRACTURE INVESTIGATIONS ANO STATUS OF TH£ HEAVY 1 2 - 5 - 5 - 5 2 3 
FRACTURING/ 1 1 - 5 - 4 - 3 9 1 
FDAGMENTATION MOOeLIM. RELATIVE TO THE BAEAKUP 0 1 6 - 6 - 2 - O B 3 
FUEL/ HEALTH EFFEC l - » - 5 - l - * 0 9 
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IUM j l rUJIOECOLCGY APPLIED TC THE PROTECTION GF MAN ANG 

AEC GOES PUBLIC - A CASE 
/ NUCLEAR L I A B I L I T Y INSURANCE - A BRIEF 

CURRENT STATUS GF THE PLUTONIUM 
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k A T i < ^0«-:R ^fclCTOrfS/ I N S T a u l f c N T A T I O S fOR MONITORING T H £ 

?*lii\j'Ut:i l A T f . * I .EACTL* LCSS OF ^ C U L A N T ACCIGENTS BY 

F U E L / SOME PRELIMINARY CONSIDERATIONS 1 3 - 4 - 2 - 4 * 7 
F J E L / A COMPARISON OF Tri3 N I T R O G E N - 1 6 R A D I R T I 1 1 - 3 - 6 - 2 3 7 
FUEL - A LOOK AT THE CASK CESIGNERS G U I D E / 1 2 - 4 - 1 - 5 5 3 
FUEL - COOLANT I N T E R A C T I O N S / l k - 4 - 2 - 4 3 * 
F J E L A N D R E A C T O R I N C U S T P I E S / L 7 - 3 - * - » * 3 
F U E L A S S E M B L I E S / 1 7 - 1 - 2 - 1 * 
F J E L B E H A V I O R U N D E R A C C I O E N T C O N D I T I O N S / 1 4 - 5 - 2 - 4 5 2 
F U E L C Y C L E / P R O B A B I L I T Y A N C C O N S E J U E N C E I O F T R A N 1 4 - 4 - 2 - 5 9 7 
F J E L C Y C L E F A C I L I T I E S / R A O I A T I O R , D O S E S A N O E F F E C 1 7 - 3 - 5 - 3 5 1 

F J E L E L E M E N T S / 1 3 - 3 - 3 - 2 2 0 
F U E L M E L T D O W N A T S T . L A U R E N T 1 / 1 2 - 1 - 4 - 0 3 5 
F U E L M E L T I N G I N C I D E N T A T T H E F E R M I R E A C T O R O N O C 1 2 - 2 - 4 - 1 2 3 
F J E L R E P R O C E S S I N G O P E R A T I O N S / L * - S - 5 - 4 « 2 
F U E L R E P R O C E S S I N G P L A N T / T L * - S - 5 - 5 » 3 
F J E L R E P R O C E S S I N G P L A N T / T H E 1 7 - 5 - S - 5 B 0 

F J E L R E P R O C E S S I N G P L A N T / E S T I M A T E S O F 0 3 S T T O N O 1 3 - 2 - 5 - 1 3 0 
F U E L R O D F A I L U R E A N D I T S E F F E C T S I N L I G H T B A T E * 1 2 - S - 3 - 4 B 7 
F U E L S U B A S S E M B L I E S / P I N - T 3 - P U F A I L U R E 1 6 - 3 - 2 - 2 9 1 
F U E L E D P Q M E R P L A N T S / R A D I A T I O N I N P E R S P E C T I V E - 1 2 - J - I - I » S 
FUEL INC OF NUCLEAR POkER P L A N T S / l * - l - * - 7 9 
FUELS/ 1 4 - 9 - A - 3 S * 
FJCLS I . BASIC S T U D I E S / 1 2 - 4 - 2 - 2 9 7 
F J E L S I I . ENGINEERING A P P L I C A T I O N S / 1 2 - 4 - 2 - 5 * 2 
FUMIGATION FROM TALL STACKS AT COASTAL L0CAT10HS 1 2 - 2 - 5 - 1 1 0 
FUSION POkER/ PREL 1 3 - 5 - 1 - 3 5 3 
FVPCA ANO RELATEO L E G I S L A T I O N TO I N D I V I D U A L O I S C 1 5 - 3 - 1 - 2 * 2 
FkPCA ON NRC L I C E N S I N G J U R I S D I C T I O N ANO PROCcUUR 1 4 - 4 - 1 - 4 2 1 
GAINED FROM RAPSOOIE OPERATION/ 1 4 - 1 - 4 - 0 2 7 
GAS ADSORPTION BEO/ 1 3 - * - 4 - » 7 » 
GAS EFFECTS I N REACTOR FUELS I . B A S I C S T U D I E S / 1 2 - 4 - 2 - 2 9 7 
GAS EFFECTS I N REACTOR FUELS I I . ENGINEERING AP 1 2 - 4 - 2 - 5 * 2 
GAS-COOLEO REACTORS/ i Z - 2 - 3 - 9 0 
GASES I A REVIEk OF N INE PAPERS PRESENTED AT THE 1 5 - 3 - 4 - 3 0 2 
GASES I A R £ V U > OF SELECTED PAPERS PRESENTED AT 1 5 - 4 - 5 - 7 3 2 
GAScS SYMPOSIUM AT LAS VEGAS 1 / SEPARATION ANO C 1 5 - 3 - 4 - 3 0 2 
GASSES SYMPOSIUM AT LAS VEGAS 1 / B IOLOGICAL EFFE 1 5 - 4 - 5 - 7 3 2 
GSR-4 PROTECTION SYSTEMS - FAILURES ANO THEIR CO 1 6 - 2 - 3 - 1 5 0 
GENERATING STATION/ i 5 - * - 3 - * 9 i 
GENERATION AFTER LOSS OF COOLANT ACCIDENTS IK «A 1 3 - * - 2 - 4 5 9 
GENERATION FROM COAL, C l L t ANO NUCLEAR F U E L / 1 4 - 5 - 1 - 4 0 9 
GENERATOR OPERATING EXPERIENCE AT NUCLEAR POkER 1 4 - 2 - 4 - 2 2 * 
GENERATOR TUBE FA ILURES - aORLO EXPERIENCE I N k A 1 4 - 5 - 4 - 4 0 3 
GENERATOR TUBE F A I L U R E S - WORLD EXPERIENCE I N k A l T - i - 4 - Z S l 
GENEVA - A R E V I E k Of THE NUCLEAR SAFETY ASPECTS 1 3 - J - O - K i 
GENEVA CONFERENCE/ NUCLEAR SAFETY AT GENEV 1 3 - 1 - 0 - 1 » l 
GERMAN STANDARDS COMMITTEE FOR NUCLEAR TECHNULOG 1 4 - 3 - l - l t l 
GERMAN SYMPOSIUM ON PROGRESS I N SAFETY EVALUATIO 1 1 - 4 - 2 - 4 * 3 
GERMANY/ PROTECTION S 1 5 - 4 - 3 - 4 0 9 
G I A N T / 1 2 - 4 - 1 - 2 B 3 
GOES PUBLIC - A CASE H I S T O R Y / 1 1 - 5 - 1 - 3 * 5 
G3VERNMENT R A 0 I 3 L J G I C A L EMERGENCY RESPONSE PLANS 1 7 - 1 - 1 - 1 5 
G U I D E / 1 2 - 4 - 1 - 5 5 3 
GUI3E FOR A D M I N I S T R A T I V E PRACTICES I N R A D I A T I O N 1 1 - 1 - 5 - 0 3 9 
GJ IOE FOR MANAGEMENT 1 / U . S . A . STANDARD N 1 3 . 2 - 1 9 1 1 - 1 - 5 - 0 3 9 
G U I D E L I N E S / 1 2 - 5 - 2 - 4 5 * 
MAKFORO/ 1 5 - 4 - 4 - 4 4 0 
HA2AR0 FOR NUCLEAR PONER P L A N T S / 1 5 - 4 - 2 - 3 9 9 
HAZARD MEASURE FOR BURIES SOLID RADIOACTIVE kAST 1 6 - 2 - 4 - 1 * 0 
HEALING A R T S / 1 4 - 4 - 5 - 3 * 0 
HEALTH/ 1 2 - 1 - 1 - 0 0 1 
HEALTH/ RAO I A 1 5 - 2 - 5 - 1 8 5 
HEALTH EFFECTS OF E L E C T R I C I T Y GENERATION FROM CO 1 4 - 5 - 1 - 4 0 9 
HEALTH PHYSICS ASPECTS OF NUCLEAR F A C I L I T Y S I T 1 N 1 2 - 5 - 4 - 5 3 0 
HEALTH P H Y S I C S I N THE HE4LINV. ARTS/ 1 4 - 4 - 5 - 3 4 0 
HEALTH PHYSICS S O C I E T Y / P 3 P U L A T I 0 N 1 6 - 4 - 5 - 7 2 0 
H E A L I H DISKS OF THERMAL PONER P L A N T S / 1 4 - 4 - 1 - 2 * 7 
HEARING/ 1 5 - 1 - 4 - O 3 0 
HEARING/ R E V I E k OF F I N A L ENVIR 1 5 - 4 - 5 - 4 4 0 
HEARING/ CONCLUDING STATEMENT O 1 5 - 4 - 5 - 4 4 3 
HEARINGS ON REACTOR S A F E T Y / 1 5 - 2 - 1 - 1 3 2 
HEAT AND MOISTURE PRODUCED BY MAN/ 1 2 - 2 - 5 - 1 1 4 
HEAT CONDUCTION CJHPuTER PROGRAMS/ 1 2 - 4 - 2 - 5 * 9 
HEAT TRANSFER I . POOL B O I L I N G SYSTEMS/ 1 6 - 1 - 2 - 2 9 
HEAT U T I L U A T I G N / 1 3 - 3 - 1 - 2 1 * 
HEATING. ANALYSIS 1 1 - 1 - 2 - 0 1 2 
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• C N I S P K . V POPULATION GROUPS FROM KRYPT3N-B5 EMI 1 3 - 2 - 5 - 1 3 0 
HIGH TEMPERATURE GAS-COOLEO REACTORS/ 1 2 - 2 - 3 - 9 0 
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HYDRAULIC FRACTURING/ 1 1 - 5 - 4 - 3 9 1 
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Section 3 

AUTHOR IHDBX 

Authors of Mueltctr Safety articles are indexed here in alphabetical 
order. The •even-digit index number following each name provides entry to 
the main (orange) lades. The earn* numbering system is used in the other 
lades sections, sad Is explained in the Introduction. If an author has 
prepared more than one article for Wuttlear Safety, his name appears with 
a specific index number for each article: e.g., D. W. Moeller (see index) 
has had articles la Vol. 11, Ho. 1, Sect. 5, p. 309; Vol. 12, Ho. 2, Sect. 
4, p. 100; Vol. 13, So. 4, Sect. 1, p. 275; Vol. 14, Ho. 2, Sect. 4, 
p. U l ; Vol. 16, so. 4, Sect. 4, p. 469; and Vol. 17, Ho. 1, Sect. 1, 
p. 1. 
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