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INTRODUCTION 

References included in this bibliography were selected from Nuclear Science 
Abstracts, Volumes 16 through 26, for the period 1962 through 1972, inclusive. 
The abstracts are arranged in chronological order in four categories: Reactors 
and Engineering, Instruments and Calibration, Radiation and Radiation Protec
tion, and Miscellaneous. The Reactors and Engineering category also includes 
references to standards related to safeguards, radioactive waste, vacuum 
technology, and welding. The Instruments and Calibration category also includes 
references to standards related to neutron sources, standard neutron fluxes, 
standard cells, and instrumentation methods. The third category includes 
references to standards related to control procedures for SNAP (Systems for 
Nuclear Auxiliary Power), Plowshare, biological shielding, and radioactive 
materials shipping. The Miscellaneous category includes references to standard 
materials (geologic and chemical standards) and measuring units other than 
radiation. 

A subject index is included. 
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ABSTRACT 

Abstracts of 1803 U. S. and non-U. S. publications concerning a broad range 
of standards used in nuclear science and technology are included. The 
publication dates span the period 1962 through 1972, inclusive. Abstracts are 
arranged chronologically within four categories entitled Reactors and Engineer
ing, Instruments and Calibration, Radiation and Radiation Protection, and 
Miscellaneous. A subject index is also included. 

IV 



ENGINEERING AND REACTORS 

1 CLASSIFICATION STANDARDS FOR NUCLEAR-
POWERED SHIPS B HUdrew and J McCallum (Lloyd s 
Register of Shipping London) p 135-49 of "Nuclear Ship 
Propulsion " Vienna International Atomic Energy Agency 
1961 (In English) 

Satety requirt,mentfa additional to those normally a s 
sociated with shore nuclear installations or conventionally 
powered ships which a classified nuclear ship must satisfy 
are indicated Such requirements are designed to cover all 
fore=;eeable reactoi t>pes suitable for marine use in the 
coming decade The quality of material to be used in the 
hull is specified and the basic requirements lelating to the 
longitudinal strength of the ship structure are outlined 
Protection against collision and grounding is discussed and 
the extent of protection required is indicated The basic 
principles relating to the support of the containment vessel 
withm the ship are postulated and the location ot the reac 
tor is considered with particular reference to ship handling 
and design The design conditions for all categories of 
pressure vessels are briefly stated and the paiameters of 
the major accident for which the containment vessel is to 
be designed are detailed Ship motion and external shock 
loading are discussed m relation to the design of the reac
tor componentb and associated supports Acceptable maxi
mum accelerations are proposed Guidance is given to 
permit acceptable design of pressure relief systems for 
piimar> and secondary circuits The design requirements 
consequent upon installation m a marine environment are 
stated in a brief surve\ of reactor engineering reactor 
control and decay heat removal Supplementary installa
tion requirements covering shielding defuelling effluent 
disposal and electrical supplies are also discussed but 
only where the marine environment influences the particu
lar subject The requirements for survey and maintenance 
of the major items of hull and reactor machinery are out
lined together with details of the periodic tests required 
and the probable time scale for inspection A discussion is 
included on particular items which it is suggested are 
subject to further rationalization but require experimental 
proof to permit relaxation of the requirements outlined 
Such items are major accident parameters containment 
choice of reactor materials and secondary shielding It is 
suggested that the safety and consequently the economic 
potential of any system is dependent upon a greater under 
standing of these problems (auth) 

2 NUCLEAR QUALITY STANDARDS AND SPECI
FICATIONS Warren J McGonnagle (Argonne National 
Lab , 111 ) Nondestructive Testing, 20 173-6, 181(May-
June 196^) 

Quality standards and specifications in nuclear industry 
are discussed {M C G ) 

3 DEVELOPMENT OF REACTOR SAFETY 
STANDARDS M C Leverett (General Electric Company 
Richland Wash ) IAEA Preprint SM 24/42 28p 

To be published in the Proceedings of the IAEA Svmpo 
Slum on Reactor Safety and Hazardb Eviluition Teehniques 
held in Vienna 14 18 Miy 196"̂  

Formi l icaetor safety s tmdi rds i r e m essence written 
statements of what eonstitutcb good and safe practice m 
iL letoi work issued with the ibbcnt of expertb in the field 
They l ie voluntiiily irrived it, and their obbcrvancc is not 
mmdi to iy unlcbs m ide so by governmental authority In 
the United St itt s of \ m c i i c i t h e \mei le m Stand irdb Asso 
eiUion cen tn l izes the development of reactor sifety btmd 
i ids Rt ictor b ifety s tandiids vary greatly in bpeciiicity 
from ont to inothei aspect of reactor safety depending upon 
the dcgiet to which recognized good practice hab evolved 
St md irds ai c bt ing developed in almost all areas of reac 
tor b liety The moi e specific s tandiids ire developing in 
the m c h m i t il engmceiing field where the practices of 
vessel ind piping fabiication md design are well recognized 
ind m the handling of fissile mi te i ia ls Less specific but 
still useful stand irds are evolving in tht ireas of control 
system design and operition leactor system stability in
vestigation itmospheric dispeision of fission products, 
operator qualification and organization Some subjects, 
such as reactor siting appear difficult to standardize in 
even a general way The voluntary creation of safety stand 
ards by the nuclear industry which standards the industry 
Itself can alter by due process will probably obviate the 
need for some governmental regulations on nuclear reac 
tors , and is of assistance to the government m establishing 
those regulations which are necessary (auth) 

4 ATOMIC FREQUENCY STANDARDS USING 
OPTICAL PUMPING OF RUBIDIUM 87 AND CAESIUM-
133 IN GAS CELLS V B Gerard (National Physical 
Lab Teddmgton Middx Eng ) Brit J Appl Phys 
13 409 14(Aug 1962) 

The more important variables involved in the engineer
ing of practical gas cell frequency standards are meas
ured Particular emphasis is laid on the importance of 
the frequency shifts produced by buffer gas pressure and 
temperature and incident light intensity It is shown that 
stabilities of one or two parts in 10^* should be possible 
and this figure is approached with a laboratory standard 
(auth) 

5 (ORNL TM 281) GENERAL STANT)ARDS 
Gl IDE FOR EXPERIMENTS IN ORNL RESEARCH RE AC 
TORS C D Cagle (O il Ridge N itional Lab Tenn ) 
Vu„ 2J l ) r2 C ntidct \\ 4)5 Eng 2( 48} 

The Oik Ridge N iti i l l L iboratory has thiee general 
[) i | sc 1 CSC iich re ict i s which iccomm )date testing 
1 ] s t i r^et 111 idiati ns and be im iy[ie experiments 
Since the cxpciiments must sh i re comm n )r similar 
facilities and utilities be designed and fabricated by the 
s line gioups and meet the s i te s ifetv c r i t eua certain 
standaids f i these ha\e bee i de\ eloped These standaids 
de il jnh with th se propeities fi >m which safet} and 
ec jn jm\ f time and mjnej can be maximized and do not 
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icl Lie t I the mtc nt t the t\|)e i iment m qu ilit\ ot tl e d ita 
htuned The nect • ît\ t i md the limit itions it the 

s tmduels ite diseiis-^cd, md i eompil itu)n of ^^cnei al 
s tmdud- , i-> included ( uitii) 

6 I \ P I mV] \ T S lO COMPARE RADIATION 
l ) \M\ t . l DOSI U \ l l h I \ DIl 1 1 UP Nl RI ALIOR ^P! C-
1 I \ A D Rossin (Ai^onne National Lab , 111 ) 1 i in^ 
\m Nuel boc , ) 4"2(No\ V)b2) 

7 (H\\-7479G) MEASLREMENTS ON PHOENIX 
FLEL SI ANDARDS T B Thoi nbui \ (Genei al Electt ic 
Co Hanfoi ri Uomic Products Operatuin Richland, Wash ) 
Sept 10, 19b2 Contiact [AT(45-1)-I J50! 9p 

The boron and plutonium contents ol the poison standards 
foi the Pht^cnix Fuel expciiment were measuied m the 
Physical Constants Testing Reactor (PCTR) This dem
onstrated the use ot the PCTR to measuie the quantit\ of 
fissile niateiial m a sample bv \ a i \ i ng the re ia t i \e worths 
of the fast and tiieimal ncutions The woith of thermal 
neutrons it the sample position, was i educed moie than 
the \vorth oi fast neutrons b\ sui rounding the sample with a 
1 in watci lacket to which 0 001 g cc boion was added 
(auth) 

8 (HW-SA-2507) DEVELOPMENT OF REACTOR 
SAFETY STANDARDS M C Leverett (General Electric 
Co Hanford Atomic Products Operation, Richland, Wash ) 
Mar 27,1962 Contract AT(45~1)-1350 29p 

A description of standards for the safe design and opera
tion of nuclear reactors being developed in the U S is p re 
sented A discussion is included concerning the develop
ment status of these standards and the probable future 
trends (J R D ) 

9 (WAPD-BT-27(p 53-7)) A SURFACE FINISH 
STANDARD FOR RADIOGRAPHING WELDS J F Gipson 
(Westinghouse Electi ic Corp Bettis Atomic Power Lab 
Pittsburgh) 

Surface finish requirements for welds in pipe and p res 
sure vessels are not consistently and explicitlv defined 
An investigation is therefore undei taken to determine the 
extent of suifaee conditioning ot welds necessary for sai is-
factor\ radiograph\ As a result of a series of tests it is 
concluded that a surface finish of 1000 /Jin i ms is adequ it< 
provided that all welding code and matei lal specification-^ 
are satisfied, (auth) 

10 (NP-12629) PROPOSED SAFETY STANDARD 
FOR DESIGN, FABRICATION AND MAINTENANCE OF 
STEEL CONTAINMENT STRUCTURES FOR STATIONARY 
NUCLEAR POWER REACTORS (Sargent and Lundy, Chi
cago) Nov 14, 1962 13p 

A discussion of proposed standards for the design, fab
rication, and maintenance of steel containment structures 
for stationary nuclear power reactors , which would pro
tect the general public from radioactive material dispersal 
under conditions of accidental violation of primary plant 
integrity, is presented (H G G ) 

11 (IDO-16428(Rev 1)) IN-TANK IRRADIATION 
FACILITIES IN THE MTR AND ETR (STANDARD PRAC
TICES GUIDE) A S Richardson, ed (Phillips Petroleum 
Co Atomic Energy Div , Idaho Falls, Idaho) Mar 15, 
1963 Contract AT(10-l)-205 70p 

A guide was prepared as an aid to the experimenter m 
his planning and designing of capsule-type irradiations in 
the MTR and ETR A complete description of the facilities 
available for capsule-type irradiations is presented 
Standard capsules and capsule holders or baskets are also 
described A generalized discussion of typical designs of 
various types of capsules is included In addition, the r e 
quirements for irradiation of capsule-type experiments are 
presented (auth) 

12 (EUR-30 e) POWER SUPPLY FOR ESONE 
STANDARD PLUG-IN SYSTEM I De Lotto G Gianneli, 
and L Stanchi (European Atomic Energy Community Nu
clear Research Center Ispra Italy) 1962 28p 

A transistor power supply for two cases according to 
ESONE standard is described It consists of a 24-v semi-
regulated voltage from which all the regulated voltages r e 
quired by the standard are derived The 24-v semi-
regulated voltage is obtained by controlling two switching 
transistors with magnetic amplifiers The regulators use 
a new circuit and are protected against overloads and short 
circuits The analysis of the circuits and the protection 
system is given (auth) 

13 (PRWRA-GNEC-7) BOILING NUCLE AR 
SUPERHEATER (BONUS) POWER STATION RADIATION 
PROTECTION STANDARDS (Puerto Rico Watei Re
sources Authority, San Juan and Geneial Nuclear Engi
neering Corp , Dunedm, Fla ) Dec 1, 1961 Conti ict 
AT(40 1) 2674 60p 

Radiation protection standards de\ eloped foi use at the 
Boiling Nuclear Supeiheatei Power Plant ai e piesented 
Radiation and contamination limits for peisonnel and equip
ment are listed Operating regulations, routine operations, 
emergency procedures and facilities and detection in
struments and equipment are described A summary of 
permissible radiation exposure limits is also presented 
(C E S ) 

14 (TID'19154) FABRICATION OF STAINLESS 
STEEL FOR AGGRESSIVELY CORROSIVE RADIOACTIVE 
SERVICE. W. H. Koontz (General Electric Co Hanford 
Atomic Products Operation, Richland, Wash.). Jan. 31, 
1963. Contract [AT(45-1)-1350I 6p (HWS-5936) 

Specifications are presented for the fabrication of stain
less steel vessels, piping, and other equipment for the 
chemical processing of radioactive, corrosive materials. 
The specifications cover standards of fabrication, mate
r ia ls , handling and working, assembly, welding, testing, and 
cleaning and painting. (D L.C ) 

15 (TID-15244(Rev )) ARCHITECTURAL AND 
CIVIL STANDARDS (General Electric Co Hanfoi d 
Atomic Products Operation, Richland, Wash ) 1963 
Contract AT(45-1)-1350 496p (HWS-10000) 

Hanford Atomic Pioduction Opei ation speeilication 
guides and standards for architectuial and c u i l engineei-
mg are presented. Infoimation includes construction of 
roads, railroads, roofs, signs, buildings, building equip
ment, sewers, fences, safetv systems, and drainage sys
tems. Details of this manual a ie given m TID-4100 
(Suppl ) (N W.R.) 

16 (TID-15245(Rev.)) SAFETY-MECHANIC AL 
STANDARDS (General Electric Co. Hanford Atomic 
Products Operation, Richland, Wash ). Conti act AT(45-
1)-1350. 324p. (HWS-lOOOl) 

Hanford Atomic Production Operation specification 
guides and standards for plumbing, chemical engineering 
mechanical engineering, sanitary engineering, exhaust sys
tems, steam engineering, stainless steel, dry boxes, ther
mal insulation, filtration and materials testing i re pre
sented Details of this manual are gi\en m TID-4100 
(Suppl.) (N W R ) 

17 (TID-15246(Vol I)(Rev )) DESIGN GUIDES. 
(General Electric Co. Hanford Atomic Products Opera
tion, Richland, Wash ). 1963. Contract AT(45-1)-1350 
471p (HWS-10003-1) 

Hanford Atomic Production Operation specification 
guides for chemical, civil, electrical, mechanical, s t ruc
tural, steam, and metallurgical engineering are presented. 
Information is included on piping, valves packing and 
gasket materials, stainless steel, tanks, compressed air, 
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painting, and loads. Details of this manual are given in 
TID-4100(Suppl.). (N W.R ) 

18 (TID-15246(Vol.II)(Rev.)) GUIDES. (General 
Electric Co. Hanfoid Atomic Pioducts Operation, Rich
land, Wash.). 1963. Contract AT(45-1)-1350. 26^p. 
(HWS-10003-2) 

Hanford Atomic Pioduction Operation specification 
guides foi equipment and pioceduies, instrumentation, 
structural engineeimg, welding, design c i i te i ia , electri
cal engineering, uid construction i epaii s ai c piesented. 
Details ot this m^mual ai e given m TID-4100(Suppl.). 
(N.W.R ) 

19 (TID-19733) STANDARD DESIGN CRITLRLA 
(General Electiic Co. Hanford Atomic Pioducts Opeia-
tion, Richland, Wash.) 1963. Contract \T(45-1)-1350. 
216p. (HWS-10006) 

Hanfoid Atomic Production Operation specification 
guides foi design ci i ter ia , structural engineering, civil 
engineeimg, heating, ventilation, an conditioning, fire 
alarm systems, noise control, lighting, railioad construc
tion, coirosion piotection, and electrical engineeimg are 
presented. Details of this manual are given in TID-4100 
(Suppl,). (N.W.R ) 

20 (TID-197'55) COMPOSITE INDEX OF HAN
FORD ENGINEERING STANDARDS. (General Electric 
Co. Hanfoid Atomic Pi oducts Opei ation, Richland, 
Wash.). 196 i. Contract \T(15-1)-1350. 52p. (HW S-
10007(Indc\)) 

Hanfoid Atomic Production Operation composite index 
refers to subiects contained m the nine handbooks and 
manuals published undei the Hanford Engineering Standard 
Program. This index is desctibed in TID-4100(Suppl.) 
(N W R ) 

21 (TID-15247{Rev.)) WELDING STANDARDS. 
(General Electric Co. Hanford Atomic Products Operation, 
Richland, Wash.). 1963. Contract AT(45-1)-1350 llGp 
(HWS-10004) 

Hanford Atomic Production Operation specification 
guides and standards for welding and brazing are p r e 
sented. Details of this manual are given m TID-4100 
(Suppl.). (N W.R ) 

22 A PHILOSOPHY OF NUCLEAR-REACTOR 
SAFETY. Robeit E. Trumble and Floyd D. Robbms 
(General Electric Co., Richland, Wash.). Trend Eng. 
Univ. Wash., 15 No. 4, l l-16(Oct. 1963). 

Nuclear reactor safet> cri ter ia developed at Hanford 
IS presented. The Hanford N~Reactor is used as an ex
ample of the application of these cr i ter ia . (C E.S ) 

23 QUALITY CONTROL AND SERVICE PERFORM
ANCE. Helmut Thielsch. 45p. (CONF-102-32) 

From American Society of Mechanical Engineers 1963 
Winter Meeting, Philadelphia, Nov. 1963 

Quality control requirements applicable to materials 
specifications, fabrication specifications including welding, 
heat treatment, and cleaning, and final inspection specifica
tions are discussed. (P.C.H.) 

24 (UCRL-11226) PROPOSED STANDARDS FOR 
GRAPHIC SYMBOLS IN VACUUM TECHNOLOGY. Finn S. 
Remath (California. Univ., Berkeley. Lawrence Radia
tion Lab.). Jan. 27, 1964. Contract W-7405-eng-48. lOp. 
(CONF-395-1) 

From American Vacuum Society, Chicago, Feb. 1964. 
Some standards proposed to the Standards Committee 

of the American Vacuum Society are presented. (D.C.W.) 

25 (HW-79290) SPECIFICATIONS FOR SWAGE-
COMPACTED, MIXED OXIDE (UOz-PuOj) FUEL ELE
MENTS FOR THE PRTR(MARK I-M). (General Electric 

Co. Hanford Atomic Products Operition, Richland, Wash ). 
Oct. 1, 1963. Contract AT(45-1)-1350. 42p 

Plutonium-containing, 19-rod cluster fuel elements hive 
been fabricated for the Plutonium Recycle Test Re ictor 
(PRTR) by swage compacting loose, mixed oxide powders 
in Zircaloy cladding. Some elements contiin physic U mix
tures of UO2 and PUO2 while others contain high energy 
ra te , pneumatic-mechanical impaction densified fuel par t i 
cles (Nupac), in which PUO2 is dispersed throughout UO2. 
The swage compacted fuel rods feature swageable end c ips 
which minimize the possibility of contamination spread 
during processing. Specifications governing the fabrication 
of these fuel elements were developed in detail during de
velopment of the fabrication process, (auth) 

26 (HW-79291) SPECIFICATIONS FOR VIBRA-
TIONALLY COMPACTED, MIXED OXIDE (UOj-PuOj), 
FUEL ELEMENTS FOR THE PRTR (MARK I-L). (Gen
eral Electric Co. Hanford Atomic Products Opei ation, 
Richland, Wash.). Oct. 1, 1963. Contract AT(45-1)-1350. 
41p. 

Plutonium-containing, mixed oxide, 19-rod cluster fuel 
elements have been fabricated for the Plutonium Recycle 
Test Reactor The particulate, oxide fuel was densified 
m Zircaloy cladding tubes by vibrational compaction 
Some elements contain physical mixtures of UO2 and 
PUO2 while others contain high density impacted particles 
( 'Nupac' process) m which the PuOj is dispeised through
out the UO2 Detailed specifications governing the fabri
cation of such elements weie developed during develop
ment of the fabrication process, (auth) 

27 (MAB-196-M) RECOMMENDED QUALITY 
STANDARDS FOR TUNGSTEN SHEET PRODUCED IN THE 
REFRACTORY METALS SHEET ROLLING PROGRAM 
(National Reseai ch Council M'^terials Ad\isor> Bond) 
Jan 22 1964 23p 

Quality standards recommended for identifie ition 
sampling testing visual inspection dimensional tolei-
ances sonic inspection chemistrv tensile pioperties 
bend tests md metallogi iph> and hardness ot tungsten 
sheet are given A form sheet report is included (P C H ) 

28 STANDARD PILES M De Beaucouit M Boyei 
M Denis, M Hyver, and M Piodoscimi Bull inform 
Sci Tech (Pans) , No 81, 39-42(Mai 1964) (In French) 

A survey on the standaid pile is presented with a de
scription of the mam problem powei construction neu
trons sources, moderatoi s and shieldings Flux measure
ments may be made b> calibration by activation of Au 
with absolute deteimination by means of coincidence {d y) 
Flux calculation by means of Fermi age was considered 
Brief descriptions of standard piles belonging to the C E A 
are given (auth) 

29 (NLCO-909) GRAIN SIZE STANDARDS FOR 
BETA-HEAT-TREAIED URANIUM lUEL CORES M H 
Cornett (National Lead Co. of Ohio Cincinnati). Mav 14 
1964. Contract AT(30-1)-1156. 6p (CONt-607-}) 

From AEC Metallograph> Group 18th Meeting C moga 
Park Calif.. June 1964. 

Visual standards are presented for ri l ing giam size at 
3X of the following beta heat-treated uranium tuel cores 
(1) oil-quenched extruded tubular fuel cores (2) oil-
quenched, rolled I & E fuel cores, and (3) watei-quenched, 
rolled I & E fuel cores, (auth) 

30 (NLCO-910) STANDARDS FOR ME TALLO-
GRAPHIC EVALUATIONS OF URANIUM METAL. M. H. 
Cornett (National Lead Co. of Ohio, Cincinnati). May 14, 
1964. Contract AT(30-1)-1156. 8p. (CONt-619-1) 

From 18th Meeting of the AEC Metallography Group, 
Los Angeles, June 1964. 

Visual standards are presented for rating the degree of 
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recrystallization of formed uranium metal, the inclusion 
content of as-cast uranium metal, and tht inclusion and 
stringer content of formed uranium metal, (auth) 

31 CONIROL OI HAZARDS IN NUCLEAR RFAC-
TOIiS T C hinelair London, lemple P res s , 1963 
84p 15s 

This volume, one of a se r ies of nuclear engineering 
monographs, de ds with the safety aspects of nutloar re i t -
tor operation, including the biological hazard (acute, sub-
ieuto ind genetic effects of radiation, maximum adinissilile 
levels m air \\ iter and bod>, surface cent immation), the 
effects ol ridiation on leactor niatcii i lb (creep tnd eo r io -
Sion resistance tvpes of radiation d image, annealing and 
haidetiing, inereased tensile strength ot steel), tuel and 
e mning (thermal e>eling, fuel element lailure fuel element 
measurement etc ), the pressure circuit (design and opei i-
tional limitations of p i c s su ie vessel md design s t ress 
values), and re letoi s liei^ md siting (solid wastes liquid 
and g iscous effluents, monUoring progr ims and m iximum 
idmissible levels under accident conditions), saletv being 

defined is i leduetion of hi? a d s until in accept ible eal-
eulaled risk h i s been achieved (OecupUional Salel> He ilth 
Al)sti 2 No 8 1964) 

32 (HW& ()574(Rev 1)) SPLCII RATION FOR 
CONllNEMENl SEALS 105-N and 109 N Buildings 
Pioject CAl 816 H I Jensen and G E Wade (Gcncial 
Eleetiie Co Hanford Atomic Piotiuets Operation, Rich 
land. Wash) 1 eb 37,1961 Rev 1 Apr 19, 106] Con
tract Al (45-l)-1350 24p Dep (mn), $1 OO(cy), l(mn) 
O l S 

Includes Appendices A thiough D 
Ihe specilicalion covers tht purchasing foimmg, mixing, 

placing, cuiing and testing the confinement seals on all 
joints, openings, oi penetrations into Zone I of 105 N and 
109-N and Zone II of 105 N buildings The seals will seive 
to contain the fission products in the event of a nuclear 
incident Matei i i ls and worknianship are discussed 
( D E C ) 

33 (TID-21644) GANTRY AND TROLLED FOR 
FUEL HANDLING CASK. J . deArrieta (Atomics Interna
tional, Canoga Park, Carif.). July 17, 1959. Revised 
Oct 9,1959. Contract [AT(U-1)-Gen-81 18p Dep. 
(mn); $1.00(c>), l(mn) CFSTl. 

Specifications are given for the gantry and troUev for 
transferring reactor components to and from the Hallam 
reactor core. Operational requirements, structural de
sign, equipment details, etc , are specified (D.L.C.) 

34 (lID-7698(Pt I)(p.31-2)) NUCLI AR SAI LIY — 
STANDARDS AND EVALUATION. J A. Liebcrm m (Di
vision of Reactor Development (AEC), Washington, D C . ) 

An outline is pre-^ented of guides and hazards evaluation 
tor nuclear devices m space A chart tor a<rospice nu
clear power safety reviews and approval for use is in
cluded. ( D E C . ) 

35 (CONF-650409-1) AN INTRODUCTION TO THE 
ASME UNFIRED PRESSURE VESSEL CODE. C V Moore 
(Knolls Atomic Power Lab., Schenectady, N. Y ) Mar 15, 
1965 Contract W-31-109-eng-52 44p Dep (mn); $2.00 
(cy), l(mn) CFSTL 

From Pressure Vessel Symposium, ASME, Idaho Falls, 
Idaho. 

A general introduction to the ASME Unfired Pressure 
Vessel Code, primarily from the viewpoint of the designer, 
IS presented. The history of the Code is outlined briefly 
The areas of application of the Code are described, and the 
jurisdictional status of the Code is outlined The adminis
trative arrangements by which the Code is kept up to date 
and modified are discussed The organization of the dif
ferent sections of the Code are explained and the require
ments of the various subsections of the Code are outlined — 
stressing those prortions that are frequently misinterpreted 
or subject to dispute. Finally, current directions for future 
development of the Code are sketched (auth) 

36 (CONF-650201(p 45-53)) THE ESTABLISH
MENT OF STANDARDS FOR SAFETY EVALUATION OF 

REACTORS Mann, Marvin M (Atomic Energy Commis
sion, Washington, D C ) 

A discussion is given of the principles and beliefs upon 
which the standards and guides for evaluation of reactors 
a re based It is emphasized that the primary responsibility 
for the safe operation of a licensed reactor res ts upon the 
licensee Changes m some areas are considered The sub
ject of technical specifications is discussed in some detail, 
and some work of a Task Force on this subject is de
scribed (D L C ) 

37 PROPOSED STANDARD FOR LEAKAGE RATE 
TESTING OF CONTAINAIENT STRUCTURES TOR NUCLEAR 
REACTORS. Nucl Eng. Bull , 2 l-13(Dec 1964) 

A standard was proposed to specify uniform methods foi 
determining the ability of a reactor container to retain, 
within the limits of permissible leakage rates , any gases, 
vapors, or liquids, or other fluid materials, which would 
be of a hazardous nature if not contained and which might 
be present in the containment structure as a result of an 
energy release, rupture, or leak in the nuclear reactor 
components or accessories The preferred practices and 
test requirements for quantitative determination of gas 
leakage rates of containment structures for the housing of 
operating nuclear reactors are specified Topics covered 
include sequence of tests, general preparations for test 
pressurizing, time scheduling of the leakage rate test, 
applicable test methods, test equipment and facilities, the 
absolute method, the reference vessel method, personnel 
access to pressurized containment structures period of 
test, recording of data, computation of leakage rate, and 
reinspection and recheck of containment structure 
(M C G.) 

38 (HW-84512RD) SPECIFICATION FOR NU 
CLEAR GRADE MIXED OXIDl b (UO2-PUO2J, HANFORD 
SALT CYCLE COMPACTIBLL POVVDLR. Anderson, H. J. 
(General Electric Co., Richland, Wash. Hanford Atomic 
Pioducts Operation). Nov. 16, 1964. Conti act AT(4 i - l ) -
1350. 7p. Dep.(mn); Sl.OO(cy), l(mn) CFSTI. 

Ihe specification detmts the physical and eheinieal 
chaiacleristicb lequiied ot hJgh-dcnsil> PuO -LO2 partr-
cles These pai treles w er t formed b\ tiie salt e>cle 
process and are to be used in p icked-paiticle fuel e le 
ments manufactured by a vibrational compaction 01 a 
similar process Lot sizes, sampling, testing, t t s l r e 
ports, and packing and markrng aie covered (D I C ) 

39 PROPOSED STANDARD PROPOSED STAN
DARD FOR CLEANING NUCLEAR REAC TOR SYSTEM 
COMPONENTS Savolainen, Ann W , ed Nucl Eng Bul l , 
3 l-7(Ma> 1965) 

The standard defines classes of cleanliness and piovidcs 
methods for specifying degrees of cleanliness foi compo
nents to be installed m nucleai systems Examples fiom 
mdubtiial experience aie cited as guides (J I P ) 

40 REACTOR SAP ETY AT AEC-OWNED F \CILI-
TIES. McCool Whittle J. (Atomic Energy Commission, 
Germantown, Md.). Trans. Am. Nucl. S o c , 8 Suppl., 39 
(1965). 

41 Rl LE S K)R CONslUlC HON O! N l C L r \ R 
\FSSELS. \SMF boiler ind Pressure \ essel Code, 
Section 111, ]96j Fdition. Repot t of subcommittee of 
Boiler ind Pres&uie \ c&sel Committee. Nev. '^ork, The 
Amerif m '--ociet> of Mechinit ii I ngmcers, 19GJ. lo4p. 

Included, summer 1965 \ddendi, \SMr Roiler ind 
Pressure \ essel Coue, Nueleai \ e s s e l s , 1965 Edition, 
date of Isbuame June ^0, 1065. 14p. 

42 SPECIFICATIONS FOR WELDING AUSTENITIC 
STAINLESS STEEL (Engineering Materials). (PhiUips Pe 
troleum Co. Atomic Energy Div., Idaho Falls , Idaho). 
(CAPE-1080). 

4 specs. 
Welding specifications, control standards, and radio

graphic technique requiiements used in manual welding 
of austenitic stainless steel in nuclear reactor experi
ment systems are presented. The welding specifications 
cover tungsten-inert gas process welding and combined 
tungsten-inert gas and shielded metal-arc welding of steel 
tubes, pipes, and fittings The maximum weld metal thick
ness IS 0.75 in Qualification procedures are included, 
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which will permit opeiators to obtain approval to weld 
austenitic stainless steel tubes pipes and fittings The 
control standards include requiiements used m inspecting 
piping welds and supplementary requirements to existing 
welding codes Radiographic technique requirements are 
included for the inspection of piping welds (For details 
see TID-4100) (M C G ) 

43 PROPOSED STANDARD NUCLEAR REACTOR 
CLASSIFICATION. Nucl. Eng. Bull., 3 8-9(Aug. 1965). 

The standard proposed classifies nuclear reactors into 
four primary categories and lists the classes withm each 
category The identifying chaiacterist ic property, or 
product is listed for each class The primary categories 
are purpose, thermomechanical design nuclear design 
and development sequence (M C G ) 

44 (NLCO-9J4) MI I \1 lOGiiXPH^ Ol UR \ 
NILM PROCIDORl S \ND SI \ND\ItDS. Comett 
M. H, (Nation il Le id Co. of Ohio, Cincinn iti). M t i . 2 
196t. Conti tct \T(30-1)-11 )6. 78p. Dep. nm. CI SI I 
^^3.00 ey, $0.^ j mn, 

I tehnitiues loi the p iepi i ition (.)! ut muini spetimtiis s i 
Ih it the 11 m leio md mit i ostt uetui t s m u bi stu lu d n t 
pi esented Includeti i i t pi ot e iui i s loi s iniph P' ' P n U i '" 
etching and photo^i ipln Also includt d u t met ill )^i iplut 
St md ij ds loi tht t \ ilu ition of tlu pi tp u t d s uiiplf s \MI!I 
11 speet to r̂ i iin si/e i eci vsl UIi/ ition in 1 iiu lusu n t n 
ttnl (W L r ) 

45 (ORNL P 1263) THP NI W \SMI SICIION II! 
NLCLr\.R PRLSSIRI \ F SSI-1 CODI . Milki I d w n d C . 
(Oak Ridge N Uional Lib. , Tenn.). 11964]. Conti ict W 
740 J eng 26 17p. Dep. mn. CFSl l ^1 1)0 cy SO oi) mn 

Ihe histor \ ol tht B( il< i Code is i tv it \\t d md the tr n 
It nts ol St (lion 111 ii e disc usst 1 md u. mp md \ ith St t 
t i tns I md Mil (W 1 G ) 

46 (ORNL-P-2107) CODES AND THt NON-
D^STRUCTIVE TP STING OF Wt LDS MUlt r f dward C 
(Oak R dge National Lab Tenn ) 1966 Contract 
W-7405-eng-26 16p (CONF-660211-2) Dep mn 
CFSTI $1 00 cy $0 50 mn 

From 1st Midwest Symposium on Nondestructive Testing 
of Welds Chicago 

The history of the development of pressure vesst l ind 
piping ct>des is summarized md the problems invoKtd m 
introducing new techniques including nondt structivt test 
ing requirements, into tht se codes are described Ihcse 
problems include the necessity for establishing procedures 
whose resul ts a ie readily interpretable with a minimum of 
dispute and capable of giving consistently reproducible re 
suits when employed by i variety of opt ra ters and shops 
with a variety of tquipment and varying levels of ihilit) 
I h e generally good record of service performance of code 
constructed equipment requires that the introduction of ntw 
techniques be justified on thr basis of improvtd quality of 
construction consistent with the cost involved The at tual 
methods of nondestructive testing presently incorporated in 
Codes and their acceptance standards are reported m some 
detail (auth) 

47 N O n s ON Rl \C10R S\I 1 T^ IN r n i ISSR 
Nucl Sifety 7 15J-61(Vv inter IJOa 19bG) 

Ih t )bsci\ iti ns )t a LS d le^iti n t j the ISSK n tht 
genei il s itt t\ ci itt 111 ipjilu d it s \ i t l mst ill ili jns LI i. 
summ 11 i/ed (C O \ ) 

48 HEAT TREATMENT FOR IMPROVING THE 
NOTCH TOUGHNESS OF HEAVY THICKNESS Mn Mo 
STEEL PLATE FOR NUCLEAR REACTOR \ ESSELS. 
Susukida Hiroahi, Ando, Tomozumi (Kobe Technical 
Inst., Japan). Mitsubishi Heavy Ind. Tech. Rev,, 3 156-
65(May 1966). 

Effects of quenching tempering and s t ress relieving on 
the notch toughness of heavy thicKness Mn—Mo steel plate 
(modified t̂ T^e) for nuclear reactor vessels were stud cd 
Ihe most effective method for improving the notch tough 
ncss was to increase the cooling rate from austenitized 
temperature Stress relieving caused deterioration of the 
notch toughness The crit ical ^ooling rate at v\hieh 
Charpy V impact value exceeded o 2 kg m/cm^ (30 ft 'b) 
at—12°C (10°F) after quenching tempering and s t ress r e 
lieving was about 10°C/min The transition temperature 

lisQ i t one qu irtei of plate thitknts-^ iftei hot foi ming 
quenching tempering and s t ress lelicvmg was iO C ind 
the NDl temporaturt wis 25 C Heit tre itmcnt stand irds 
for fibriciting high quality ht iv > wall nutle ii rt ictoi 
vcss t l s were established (auth) 

49 MANUFACTLRE OF I-UEL ELEMENTS TOR 
AN AlOMIC RFACTOR Schneider, G Schweissen 
Schneiden, 17 283-7(1965). (In German) 

Information is presented concerning fut 1 element labrica 
tion and production end cap wtiding to fuel tlemcnt jackt ts 
X ra> inspection and Itak testing of cladding coiiobU)n 
testing in autoclaves and fuel t lemtnt aci^eptance stan 
dards (J R D ) 

50 (K-1632(Pt 2)) A GRA\ IMF TRIG G \S I I OW 
ST'VNDVRD P \ R T I I PFRFORMXNCF AND I \ \LI \ -
TION Collins, W T , Selby, T W (Oik Ridgt Gaseous 
Diffusion Plant Tenn) Apr 13 196C Con t r i t tW 
7405-eng-26 78p (CONI 660902-1) Dtp mn CTSTI 
$3 00 cy, -̂ 0 "5 mn 

For Presentation at \merican Soc ety of Mechinieal 
Engineers Symposium, Pittsburgh, lU 

Peifoimanct and evaluation of tht Oiavimetiie 0 is I lo\^ 
Standard are reported Precision estimates bastd on tht 
standaid deviation of linear lits to flow veisus p i t s su i t 
relationships for eritieallj opeiated flow elements vvtit 
iO 035% over the range of 0 Oo to 1725 giams of div air per 
minute The accuracv of tht Gel ' s was cstimattd liom a 
rigorous anal\sis of all known souices ol uneeitainl> In 
terms of the standard deviation tht unccrtamt} was calcu
lated to be 0 15 foi tht tl jw ratf range oi 0 06 to 0 3 
grams of dry an pti minute ird 0 060 to 0 06o for tht 
flow rates liom 0 S to IboO ^ ams pei minutt Ihe princi 
|ial bouiccfa ot unetrtamtv are di'-cussed and methods pio 
posetl toi reducing then eliect It was coneludtd th U the 
gravimtt i ic mtthod has a pottntial pitcision signific intl> 
less than 0 10 standaid deviation and that the concept 
could be extendtd loi calibrating gas iiow rates of s tveial 
tliousand standard cubic tet t pti minute (auth) 

51 QUALIFICATION STANDARD FOR Wt LDING 
AND BRAZING PROCEDURI S WE LDERb BRA/LRS AND 
WELDING AND BRAZING OPFRATORS 1965 Edition. 
Formulated by the Boiler and Pressure Vessel Committee 
ASME Boiler and Pressure Vessel Code Section IX 
New York, American Society of Mechanicil Engineers 
1965 80p. 

Requirements foi ferious m Uerials requiiements for 
ronfer 'ous materials and requirements foi biazmg fer 
rous and nonferrous materials aie given Definitions 
recommended idministi ative forms and information on 
etching p r c e s s e s and reagents a ie included (J R D ) 

52 ClUG Rtpoit ) (Pt )) SiANDVRD Rfl AA MOI) 
I T LS FOR SAI FT'i AND CO^ jROl ( IRCIIIS P \ i n 2 IN 
S n U C HON AND MAINl I N\NC I M ANl AT M iple h J 
Cooper A C (Ht ictor C roup f nittd Kinr^dom Atomit 1 n(ig\ 
Aithoritv Risltv (I n^Und)) Mil 21 1 l( (Op Dtp 
BIS SI SO HMSO )s 

Standard rclav modi It s ha\ e l)et n designed to nitct tht n t t d to i 
r t lav logic on t xpci imt iital plant 1 he design can i t const ruettd 
without prior knowkdgc ol tht plant requirtments and can bt madt 
to suit a particular application bv tht simple expedient of a r r n g 
ing links in a rtmo\ab!f eonncetoi (i ith) 

53 (ORNL-P-Z615) CODES. SPECIE IC \TIONS AND 
ACCEPTANCE ST \NDARUb FOR WEI DMI NTS. MiUer, Ed
ward C. (Oak Ridge National Lab., Tenn.). Sept. 28, 1966. 
Contract W-7405-eng-26. 19p. (CONr-660936-1). Dep. mn. 
CFSTI $3.00 cy, $0.65 mn 

From Symposium on Weld Imperfections, P ilo \lto, Ca''f. 
A general desei iption of pioblems c nliontin^ industi\ u s t i s 

and governmental regul itor} igtneits in tit \elopmt nt oi mt ining 
iul ind v\orkable welding codes and &t md u d s is pi estn t 1 Ne 
cessit> for con el ition between hjdt ( stitie i idio^i iphie ind 
ultrasonic te^ts ina mignetic puticl'^ and ptntti mt t \ i n mition 
IS stressed The limit itions of eich mtthod of in&pteton ite 
appraised (P G C ) 

54 (K \PI - \ - F 0 ^ 1 ) THI FI FMI NTS OF SPP CII IC •\ 
TIONS (RtMSPD). Ileischmann, Vv. I (Knolls \tomic Power 
l a b Schpnectadv , N A.) No\ .15 , 196o. Conti at t W-31-10^-
eng-52. 9jp Dep mn CFSTI S3.00 c\ , sO.65 mn. 

Ihe sliut tui t of I spt t die 111 ni IS i i etlet lion of tlu lutui t 11 

file:///ND/ItDS
file:///C10R
file:///merican
file:///TIONS
file:///NDARUb
file:///elopmt
file:///tomic


6 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

the specified item, whether novel or a modification of a common 
product, and of the purchaser-vendor relationship, depending on 
the policies employed in vendor selection. Together with format 
and phraseology, "The Elements of Specifications" considers 
those aspects of specifications in which management decisions 
play a major role It discusses at length the engineering input 
required for the development of specifications of the performance 
and design type Because of their general importance, some phases 
of material specifications are discussed separately Though "spec
ification engineering ' is substituted for the commonly used term 
"specification writing," format and phraseology are covered as an 
important and necessary tool The text is intended as a guide for 
engmeeis (auth) 

55 NIM SYSTEM REGULATED POWER SUPPLY [2832] 
(Engineering Materials). (Oak Ridge National Lab., Tenn.) 
(CAPE-1463). 

15 drawings 
The power supply was designed to be rear-mounted on a NIM 

Standard Bin (see CAPE-1477). The supply provides ±12 V and 
±24 V at a maximum current of 1 A Each voltage is independently 
current limited at "-1 2 A. The power supply provides remote 
sensing at a laminated Cu power distribution bus located on the 
bin A thermostat located in the supply will close when the am
bient temperature is SS^C ± Ŝ C and will open at 46''C ± 4''C On 
the ORNL bin this will turn on an ambient lamp located on the 
front of the bin Another thermostat located on the power supply 
heat sink will open at 95^C ± 3''C and close at 75°C ± 8°C. On the 
ORNL bin this will turn on an overload lamp located on the front 
of the bin and will turn off the power supply until the heat sink 
has cooled (For details see TID-4100 Suppl 38 ) (F S.) 

56 NIM SYSTEM ±12V, ±24V POWER SUPPLY, 50ma 
[Q-30041 (Engineering Materials) (Oak Ridge National Lab 
Tenn ) (CAPE 1536) 

9 drawings 
The power supply is packaged m a single width NIM standard 

module for use in a NIM standard bin It is used on bins that do 
not have the NIM Type III Power Supply attached (Q-2832 see 
CAPE-1463) The module will supply ±12V or ±24V at a maximum 
current of 50 mA Each output is independently current-limited 
at '-SS mA The temperature coefficient is 0 001%/''C for an 
ambient temperature of 0°C to 50°C Less than 1 mV peak-to-
peak noise and ripple were observed on a 50 mc bandwidth os-
cilloscooe (For details see TID-4100 Suppl 39) (F S ) 

57 NUCLEAR MATERIALS MANAGEMENT RELATIONS 
FUEL FABRICATOR AND REACTOR OPERATOR. Donovan, 
H. W. (General Electric Co., Cincinnati), pp 169-74 of Institute 
of Nuclear Materials Management Sixth Annual Meeting. Colum
bus, Ohio, Institute of Nuclear Materials Management, 1965. 

The need for the development of accepted uranium measuring 
standards and practices for adoption on an industry-wide basis and 
which are capable of bemg audited in a manner similar to that 
practiced in other industries is discussed Present inventory audit 
procedures of reactor operators and their financial responsibility 
m handlmg leased U are described (F S ) 

58 (N-66-29753) DEVELOPMENT OF A PROTOTYPE 
PLASTIC SPACE ERECTABLE SATELLITE. Quarterly Report, 
March-May 1966. D'Agostino, Vincent; Keusch, Preston; Raffo, 
John (RAI Research Corp., Long Island City, N. Y.). June 27, 
1966, Contract NAS5-3923. 67p, (NASA-CR-76045; RAI-368). 
CFSTI $3.00 cy, $0.65 mn. 

High density and standard density polyethylene films were 
tested to determine their tensile properties, and the data are 
tabulated The standard polyethylene film was found acceptable, 
and samples were irradiated and heat treated under different 
ambient conditions to evaluate the effect of atmosphere on the 
processed film Results indicate little influence on the mechan
ical properties Calculations were also made to determine the 
thickness of film required to withstand a buckling pressure of 
five times solai pressure Findings show a thickness requirement 
in the 0 50 to 1 48 mils range (STAR) 

59 PROPOSED GUIDE FOR THE DESIGN OF A NUCLEAR 
POOL FACILITY. REVISION 11. Savolainen. Ann W. (ed.). 
Nucl. Eng. Bull., 4. 8p.(Dec. 1966). 

Recommendations for the design of a facility comprising a body 
ot water for attenuatmg nuclear radiation from a reactor and/or 
stored radioactive materials are presented The recommendations 
apply only to the design of light-water filled pools Measures de
veloped to cope with health and safety hazards are emphasized 
(J R D) 

60 QUALITY ASSURANCE AS A MATTER OF PUBLIC 
POUCY IN THE SAFETY OF ATOMIC POWER PLANTS 

Ramey, James T. (Atomic Energy Commission, Washington, 
D. C ) . Nucl. Energy,^45-50(Mar,-Apr, 1967). 

The history of the Commission's safety program and licensing 
procedure is reviewed The roles of the Commission and industry 
are discussed in relation to the development of and adherence to 
standards appropriate to the safe design construction and opera
tion of nuclear power plants (UK) 

61 SAFETY STANDARD FOR DESIGN, FABRICATION, 
ANtTMAINTENANCE OF STEEL CONTAINMENT STRUCTURES 
FOR STATIONARY NUCLEAR POWER REACTORS. ASA N6.2-
1965. New York, American Society of Mechanical E i^neers , 
1965. 13p. 

Minimum requirements and their applications are presented 
for a reactor vessel containment structure The design of the 
containment vessel and the plant location must be adapted to each 
reactor typf (J C W ) 

62 (PINSTECH/HP-01) MANUAL.OF RADIATION 
"SAFETY AND CONTROL FOR PAKISTAN RESEARCH REAC
TOR. Ahmad, Mansoor; Siddiqi. Aziz A. (Pakistan Inst, of 
Nuclear Science and Technology, Islamabad. Health Physics 
Div.). 1966. 34p. Dep. 

Radiation standards and procedures are established for the 
safety of the PRR and its operations staff. Procedures are out
lined for the general control of radiological hazards, liandling of 
waste disposal, storage of radioactive material, internal t rans
portation of radioactive material, decontamination procedures, and 
emergencies. ( M L S ) 

63 (AECL-2682) CONCEPT OF A STANDARD SITE. 
Barry, P. J. (Atomic Energy of Canada Ltd., Chalk River 
(Ontario)). Mar. 1967. 16p. Dep, CFSTL AECL $0.50. 

Containment limits the release of radioactive material from a 
reactor to the atmosphere Correct siting increases the proba
bility that the material will be well diluted before it reaches cen
ters of population The differences between the atmospheric dis
persion rates at different power reactor sites are insignificant 
A standard site is therefore proposed The new approach to dis
persion estimates the probability that any given rate will occur 
With the information m this form a properly calculated risk can 
be taken when the required degree of containment is specified 
The results of a direct ejqjenmental determination of the r e 
quired probabilities are presented (auth) 

64 (CONF-660904^Vol.l and 2. pp 75-6) SUGGESTIONS 
ON SPECIFICATION WRITING FOR ABSOLUTE FILTERS. Allan, 
A. R. J r . (Flanders Filters, Inc., Riverhead, N. Y.). 

The establishment of certain basic specification requirements 
is essential to the procurement of suitable high-efficiency par
ticulate air filters with a minimum of difficulty and cost Prob
lems have been experienced in the manufacture and procurement 
of these filters because of inconsistent, ambiguous, and conflict
ing specification requirements as well as requirements that are 
not restrictive enough The requirements for high-efficiency 
particulate air filters presented m this paper are intendectto 
guide the specification writer toward standards that will produce 
umformity in construction and testing practices to bring the cost 
of these units down to reasonable levels without sacrificing the 
necessary performance A list of 20 references is given (auth) 

65 (LA-DC-8410) DETERMINATION OF NEW STANDARDS 
FOR SHOCK WAVE EQUATION-OF-STATE WORK. McQueen, 
R. G,; Marsh, S. P. ; Carter, W, J . (Los Alamos Scientific Lab,. 
N. Mex.). [1965]. Contract W-7405-eng-36, 12p, (CONF-
670914^10). Dep, CFSTI. 

From International Symposium on the Behavior of Dense Media 
Under High Impulsive Pressures, P a n s , France, 

Three materials were investigated in establishing new shock 
wave standards. Aluminum alloy 921-T and aluminum 2024 rep
resenting low-shock-impedance material, deoxidized annealed 
Cu representing the intermediate range, and uranium alloy rep
resenting high-shock-impedance were investigated for use as 
standards for obtaining Hugomot equation-of-state data by means 
of the shock-wave impredance match technique (F S ) 

66 (ORNL-P-3319) COMMENTS ON SHIELDING STAN
DARDS. Straker, E. A. (Oak Ridge National Lab., Tenn.). 
[1967]. Contract W-7405-eng-26. lOp. (CONF-670602-26). 
Dep. CFSTI. 

From 13th Annual Meeting of the American Nuclear Society, 
San Diego. Calif. 

Some brief comments are given on the need for setting up 
shielding standards or standard references Some recent mea
surements made at the ORNL-TSF are discussed (W.J5 M.) 

67 REACTOR SAFETY AND SITING: A PROPOSED RISK 
CRITERION. Farmer , F . R. (United Kingdom Atomic Energy 
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Authority, Rlsley, Eng,). Trans, Amer. Nucl, Soc., 10: 328(June 
1967). 

From 13th Annual Meeting of the American Nuclear Society, 
San Diego, Calif., June 11-15,1967. See CONF-670602. 

68 CONSTRUCTION OF A BOILER-SUPERHEATER 
UNIT FOR USE IN THE KAHL NUCLEAR TEST POWER STA
TION Bechtel, Gerhard; Ruth, Heinrich; Hoechel, Jochen 
(AUgemeine Elektricitaetsgesellschaft, Frankfurt am Main), \t. 
Strom, 13 7e-80(May-June 1967). (In German). 

The manufacture of 12 boiler-super heater fuel tubes, the ma
chining of the element components and the assembly of a complete 
boiler-superheater unit is described The experience gamed in 
the manufacture and assembly of the fuel elements serves as the 
basis for manufacturing specifications for the super heated-steam 
reactor element (auth) 

69 (NASA-bP^9000) NASA SPECIFICATIONS AND STAN
DARDS. (National Aeronautics and Space Administration, Wash
ington. D. C Scientific and Technical Information Div.). May 
1967. 380p. CFSTI. 

Equipment specifications and standards ongmated by NASA 
through December 1966 are assembled and presented in one publi
cation The specifications are arranged in sections Section I lists 
the specifications and standards by the alpha-numeric designation 
assigned by the origmatmg organizations Section II is an alpha
betical Iistmg of subject headings Section III groups the specifi
cations and standards bv NASA Center of orcein ( T C T ) 

70 (AD~650323) DEVELOPMENT OF STANDARD FIRE 
TEST RATING SYSTEMS FOR SHELTER COMPONENTS. Final 
Report, September 30, 1963-February 20, 1966 Labes, Willis 
G.; Waterman, Thomas E.; Varley, Reed B. (HT Research Inst., 
Chicago, lU.). Dec. 1966. Contract OCD-PS-64-50 164p. 
aiTRI-N6061). CFSTI. 

Fire tests for the purpose of rating structural components of 
blast shelters and fallout sheltera are considered Existing fire 
test procedures for buildmg construction and materials door 
assemblies, and window assemblies are analyzed to determine 
how results from these tests may be applied toward the develop
ment of a system for ratmg shelter components Shelter com
ponent performance requirements in regard to heat transmission 
smoke and toxic gas build-up m shelter areas, and fire spread 
and structural collapse are described Fire exposures for the 
ratmg of shelter components are described and classified ac
cording to their characteristic modes of heat transfer The 
sources of these exposures, described as exposures from fire 
withm the shelter buildmg, from fire in individual nearby build
ings, from mass fire, and from debris fire, are analyzed and 
mterlm data presented on exposure severity A useful concept 
for the comparison of fire exposures, based upon their effects 
on each type of component, is defined (TAB) 

71 (ORNL-NSIC-36) INDEXED BlBL10Lr±tAPHY OF CUR
RENT NUCLEAR SAFETY LITERATURE-10. (Oak Ridge Na
tional Lab., Tenn.). Aug. 1967. Contract W-7405-eng-26. 
373p. Dep, CFSTI. 

A bibliography of nuclear safety information is presented Topics 
covered mclude general safety criteria, siting of nuclear facil
ities, transportation and handling of radioactive materials, aero
space safety, accident analysis, reactor transients, kinetics, and 
stability, fission product release, transport, and removal, sources 
of energy release under accident conditions, nuclear instrumenta
tion, control, and safety systems, electrical power systems, con
tainment of nuclear facilities, plant safety features, radiochemical 
plant safety, radionuclide release and movement in the environ
ment, environmei'tal surveys, monitoring and radiation e?q)08ure 
of man, meteorological considerations, operational safety and 
experience, safety analysis and design reports, bibliographies 
A selector mdex and author index is provided Availability for 
all items is listed ( M L S ) 

72 RADIAtSIONNAYA VEZOPASNOST* NA YADERNYKH 
REAKTORJ\KH. (Radiation Safety In Nuclear Reactors). 
Slvintsev, Yu. V. Moscow. Atomizdat. 1967. 640p. 

The standards for radiation safety m nuclear reactors are 
reviewed m detail The maximum permissible radiation levels 
are outlined Methods used for the dosimetry of external radia
tion and the shieldmg necessary are given The retention of 
fission products m the fuel and primary coolant of nuclear reac
tors IS discussed The precautions required for radioactive 
gases and aerosols m reactors are described Methods used 
for measurmg the internal radiation ot redactors are given (J S R ) 

73 ASPECTS OF THE ABANDONMENT AND CLEARANCE 
OF LOW POWER NUCLEAR REACTOR SITES. Jackson, E. W., 
Seager, C. (Ministry of Power, London), pp 319-41 of Pro-
ceedii^s of the First International Symposium on the Decontamina 
tion of Nuclear Installations, Harwell, England, May 4^-6, 1966. 

Blythe. H. J., Catherall, A., Cook. A., Well, H. (eds.). New York. 
Cambridge University Press , 1967. 

See CONF-660520. 
The legal and procedural aspects of the termination of absolute 

responsibility for a licensed nuclear site are discussed Factors 
envolved in the clearance and decontamination of the site are in
cluded. In Great Britain, nuclear reactor sites rather than instal
lations are licensed, and criteria regarding the legal aspects not 
only of operation but also of abandonment are established by the 
Nuclear Installation Act of 1965 Legally, the licensee is responsi
ble, in the event of nuclear site abandonment, for complete and ab
solute clearance of debris and for insurance of residual radiation 
levels below established criteria Until both criteria are met the 
licensee may not terminate his contract for the site Maximum ac
ceptable radiation levels are determined by the criteria established 
by I C R P These criteria regulate classification of workers 
permissible radiation doses maximum contamination levels 
maximum airborne contamination and disposal of radioactive 
wastes A nuclear reactor site licensee may upon abandonment 
of a site surrender his license, but termination of his period 
of responsibility is contingent upon the satisfaction of the above 
criteria (E R B ) 

74 SITING CRITERIA A NEW APPROACH Farmer, 
F R (Umted Kingdom Atomic Energy Authority, Rlsley, 
Eng.) 22p (CONF-670402-3) DTIE 

From IAEA Symposium on the Containment and Siting of 
Nuclear Power Plants, Vienna 

A proposal is made for a means of defining safety standards 
which will permit complete freedom in the sitmg of reactors for 
nuclear power plants A means of assessmg the ability of a reac
tor to meet the standards is given (L C L ) 

75 CLASSIFICATION SCHEME FOR NUCLEAR REAC
TORS At. Strom, 13 104-ll(July-Aug. 1967). (In German) 

Ihe compilation corresponds to the draft specification DIN 
25,402 which was issued a short time ago It was drawn up by 
Working Committee 1 "Terminology" of Technical Committee 
"Nuclear Engineering" (FNKe/AA 1) and it is in general agree
ment with the provisional reactor classification of the Inter
national Standards Orgamzation (ISO), TC 85/SCl, in the work 
of which FNKe/AA 1 took part, (auth) 

76 (AEEW-M-745) FUNDAMENTAL CALCULATIONS 
AND ESTIMATION OF ACCURACY IN HEAVY WATER STAN
DARDS Rowland, P R (Atomic Energy Establishment, Win-
frith (England)) May 1967. 21p. Dep. CFSTI UK 3s, 6d. 

The theoretical relation between density and heavy water concen
tration was re-examined and it is shown that a simple linear r e 
lation exists between concentration expressed as weight fraction 
and reciprocal density The fundamental constants in this equation 
are critically reviewed, and it is shown that world standards differ 
by an amount equivalent to 0 05% on Reactor Grade Water In 
terms of neutron behaviour this represents 3% of the lifetime of a 
natural uranium reactor (200 MWD/tonne) The major sources of 
error in the estimation of heavy water by density determination 
are analysed and methods to obviate them are enumerated (auth) 

77 NUCLEAR GRADE. URANIUM METAL MELT STOCK 
NUCLEAR GRADE, URANIUM DIOXIDE, SINTERABLE NU
CLEAR GRADE, URANIUM DIOXIDE. COMPACTIBLE Ameri
can Standards Association N5.4,5,6(1965). New York, American 
Institute of Chemical Er^meers. 1965. 44p. 

Specifications and standards developed by Sectional Committee 
N5 of the American Standards Association for nuclear grade U 
melt stock, sinterable nuclear grade UO2, and compactible grade 
UO2 are presented Particular items detailed are lot-size 
sampling, physical and chemical properties For the sintering 
grade UO2 precise directions are given for conducting the sin
tering tests A guide to provisions for purchasing accounting 
for, and shipping nuclear materials and a glossary of terms 
relating to nuclear fuels is included (P G C ^ 

78 (ORNL-TM~1986) ORNL NUCLEAR SAFETY RE
SEARCH AND DEVELOPMENT PROGRAM Bimonthly Report. 
July-August 1967. Cottrell. Wm. B (Oak Ridge National Lab , 
Tenn.). Sept. 21, 1967. Contract W-7405-eng-26 115p. 
Dep. CFSTI 

Brief summaries of the ORNL nuclear safety research and de
velopment programs are presented. Areas of concentration include 
water reactor program - chemical reactions and engineered safe
guards, LOFT support work, ignition of charcoal adsorbers in r e 
actor accidents, chemical aspects of gas-cooled reactor safety, 
pressure vessel and piping technology, standards, criteria, and 
analytics of safety hazards. (M,L,S ) 

79 NUCLEAR POWER AND ITS RELATION TO AIR 
POLLUTION. Grob. John J. J r . (Consolidated Edison Co.. 
New York). 17p. (CONF-670609-2). DTIE. 
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From 60th Annual Meeting of the Air Pollution Control 
Association, Cleveland. 

The use of nuclear energy to produce electricity provides a 
means by which the electric industry's contribution to air pollution 
may be essentially elimmated Nuclear plants can be designed 
to operate at power without the continuous emission of radioactive 
waste. The wastes which do arise coincident to the operation of 
nuclear plants can be stored, processed and released under con
trolled conditions with due consideration of meteorological condi
tions and their effects on the environment. It has been proved 
possible to design the waste control system of nuclear plants so 
that the emissions are well within the requirements of Federal 
regulations These standards are set at levels which have been 
found to T-esult in undetectable effects on the environment except 
right at the source ot emission. Radioactive gaseous releases 
from ordinary operation of nuclear plants consist of isotopes of 
the noble gases which do^ot enter man's food chain or body t is
sues. Concentrations of radioactive isotopes due to normal back
ground are substantially higher than concentrations which might 
be caused by release of wastes due to nuclear power plant opera
tion It may be reasonably stated that operation of nuclear power 
plants has not and will not change the ecology, (auth) 

80 PROPOSED STANDARD {FOR] CRITICALITY ACCI
DENT ALARM SYSTEM Savoiainen, Ann W (ed ) Nucl. 
Eng Bull , 5 1-7(N0V 1967) 

A standard for criticality accident alarm systems is presented 
by ANS. Included are criteria for system design, evacuation and 
emergency planning, and post-accident analyses, (W.H.K.) 

81 SPECIFICATION FOR CARBON AND LOW ALLOY 
STEEL CONTAINMENT STRUCTURES FOR STATIONARY 
NUCLEAR POWER REACTORS. British Standard 4208: 1967. 
London, British Standards Institution, 1967. 91p. 60s. 

The design, construction, inspection and testing of structures 
for ten^)eratures not exce^i r^ SOO-C are covered, such structures 
not being in contact with the reactor coolant during normal opera
tion. Pressure-relieved structures are included, provided they 
are of a form that contains fission products or ensures their 
safe disposal Attachments such as aii locks or piping that are 
or may become directly connected between the interior of the 
containment structure and a closure, and may therefore contain 
radioactive material released during accidents, are considered 
part of the containment structure. (UK) 

82 USA STANDARD PROPOSED DEFINITION OF RADIO
ACTIVE WASTE CATEGORIES New York, American Institute 
of Chemical Engineers, 1967. lOp (NP-17206). 

Proposed definitions of categories of radioactive wastes as de
veloped by the American Standards Association are presented 
The following proposed categories are described Class A (popu
lation level), Class B (occupational level), Class C (low level), 
Class D (intermediate level), and Class E (higli levei) (R C.K ) 

83 CONCEPT OF A STANDARD SITE. Barry. P. J . 
(Atomic Energy of Canada Ltd., Chalk River, Ont.). pp 205-18 
of CooteJtnment and Siting of Nuclear Power Plants. Vienna, 
International Atomic Energy Agency, 1967, 

From IAEA Symposium on the Containment and Siting of Nu
clear Power Plants, Vienna, See STl/PUB-154, CONF-670402. 

Containment limits the release of radioactive material from a 
reactor to the atmosphere Correct s,.ting increases the proba
bility that the material will be well Diluted before it reaches 
centers of population Adequate provisions can be specified if 
the maximum acceptable consequences are defined and the rate 
of dispersal Is known It is shown that, with a few minor excep
tions, the differences between the atmospheric dispersion r&tes 
at dlftereat power reactor sites are, for the practical purpose, 
insignificant A standard site is therefore proposed (which, in 
concept. Is comparable to that oX standard manj The problem of 
provldiJcg a degree of containment suited to a particular site has 
always been difficult, mainly because the differences, like those 
between individual men appear more important than they really 
are. The emphasis on details obscures the essential similarities 
The deflEltion of the standard aite includes a new approach to the 
problem of estimating atmospheric dispersion rates The usuai 
i^ifffcach Is dominated by the concept of the minimum rate of dip 
perslon in adverse weather of a maximum credible release ol 
radioactive material. The new approach estima^'^s not a minimum 
dispersion rate but the probability chat any given rate will occur 
With the informatjon m this form a properly calculated risk can 
be taken wher the required degree of coi tainment is speci.fi'='d. 
The results of a direct ejq)eri'nenta. determination of the required 
probaoilities are *tiven 25 references (duth) 

84 PROGRESS SUMMARY OF NUCLEAR SAFETY RE
SEARCH AND DEVELOPMENT PROJECTS. Savolainen, A. W,; 
Wbetsel, H. B. Nucl. Safet>. 9: 165-74(Mar.-Apr. 1968), 

Tc^ics on various aspects of reactor safety are summarised 
according to the following broad areas Fast Reactor Safety in
cluding fast reactor meltdown studies, coolant dynamics, ma
terial behavior and energy transfer, safety experimentation for 
fast reactor development, radioactivity and contamination control, 
core c^namlcs, characterization of energy and aerosols gener
ated from sodium pool fires, accident analysis and safety evalua-
tl<m8, and fission product release studies. Gas-Cooled Reactor 
Safety including fission product behavior during steam-graphite 
reaction, fission product behavior in in-plle radiations of high 
temperature gas cooled reactor fuels, large scale steam-graphite 
tests, ORR capsule tests on fission products at high temperature, 
and behavior of gasborne fission products at high temperature. 
Effluent Control-Environmental Studies including soil moisture 
flow, laboratory and analytical studies of shipping casks, geo-
hydrologic and gas-in]ectlon studies at NRTS, and model river 
systems studies; Effluent Control- Waste Treatment and Disposal 
Ihrogram including dispersion of radioactive aerosols and gases 
in the atmosphere, removal of organic iodides for reactor con
tainment atmospheres, and development of analytical model to 
predict travel of radioactive gases discharged to the ground. Gen
eral Safety Studies including Nuclear Safety Information Center 
activities, heavy section steel technolc^ program, computer 
handling of reactor data-safety (CHORD-S), and RDT standards 
52 references including 5 tentative RDT standards ( M L S ) 

85 MINIMUM THICKNESS OF A WATER-REFLECTED 
INFINITE SLAB OF AN AQUEOUS SOLUTION OF ^SSuOjEj AT 
OPTIMUM CONCENTRATION. Webster, J . Wallace (Oak 
Ridge National Lab., Tenn.). Nucl. Sci. Eng., 32: 133-5(Apr. 
1968). 

The establishment of limiting sizes at optimum uranium con
centration m order to define safety standards for the storage, 
orocessing, and transport of solutions of fissile materials is 
discussed The minimum critical thickness of an infimte slab 
of uranium-bearing solution is determined Data are presented 
on the slab thickness required as a function of slab height 
(R C K ) 

86 NUCLEAR GUIDELINES AND STANDARDS: AN 
INTERNATIONAL TASK. Kellermann. O., Patzelt, A. (Tech-
nlsche Ueberwachungs-Vereine eV, Cologne). Atomwirt,, 
Atomtech., 12: 410-13(Aug.-Sept. 1967). (In German). 

The role of the various national governments in fixing past 
standards and guidelines for the nuclear is discussed The role 
of the industry, itself, in the tuture development of these stan
dards and procedures is evaluated Standards, guides, and pro
cedures of international scope are proposed (M L.S ) 

87 AEC PROPOSES CRITERIA FOR PRESSURE VESSELS, 
INVITES COMMENTS, Reactor Fuel-Process. Techrol., 10: 
289-302(Fall 1967). 

To ensure that pressure vessels for reao+or systems are built 
to the highest practicable quality standards, the U S Atomic En
ergy Commission issued on Aug 23, 1967, a set of 34 criteiia 
for the design, material, fabrication, inspection and testing of 
such vessels The criteria are entitled "Tertativ^e Regulatory 
Supplementary Criteria for ASME Code-Constructed Nuclear 
Pressure Vessels," and descriptions of the criteria are piesented 
(auth) 

88 BENEATH THE FORMAL CLOAK. Paxton, Hugh C 
NucL News, 11: 47-50(Jan. 1968). 

A discussion on power reactors-safety operation in terms of 
hazards evaluation, general experience, and problems encountered 
IS presented Methods for extracting safetj standards and im
provements from operation experiences are described (D C C ) 

89 NUCLEAR EQUIPMENT-MAINTENANCE STANDARDS 
ENHANCE REACTOR REUABILITY. Clement, T M. (Douglas 
United Nuclear, Inc., Richland, Wash.). Power, 112. No. 4, 90-
2(Apr. 1968). 

A system of engineered maintenance controls tor the Hanford 
production reactors is describea The system standaids weie 
developed to insure the functional *'eliabilUy of any system that 
affects safety reactor life or operating availability The mam-
tcance controls detail reqiirements for critical equioment per
formance, including inspection and tes^mg freauencies, provide 
specific procedures for functional test, periodic calibration, m-
dpectiou, disassembly, and maintenance; and provide a system of 
records for a.iditing and evaluating ecuipment performance 
(H.D R ) 

90 PROPOSED ASME PERFORMANCE TFST CODE FOR 
NUCLEAR REACTOR PUEL. Moore, W T. (BabcooK and 
Wilcox Co., i^vncnDurg, Va,). J Eng. Power, 90 199"204{Api. 
1963). 

In the process of drafting a Performance Test Code fcr Nuclear 
Reactor Fuel, a question has arisen as to whether the present state 
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of knowledge and ejg)erience will permit the writing of a useful 
code at this time. A summary is given of the information currently 
available, and what can be accomplished by the type of code which 
can be written now, and recommendations are made that the code 
be written, incorporating information currently available for im
mediate use and providing a framework for the addition of further 
information as it becomes available, (auth) 

91 ENGINEERING INSPECTION OF NUCLEAR POWER 
PLANTS, Crossley, E. Atoomenergie Haar Toepass,, 10. 
76-82(Mar. 1968), 

The standards of design, construction, and testmg of steel ves
sels and heat-exchanger shells for gas-cooled, graphite-moderated 
power reactors are reviewed (H D R ) 

92 SAFETY TECHNIQUES IN NUCLEAR POWER STA
TIONS WITH BOILING WATER REACTORS. Kornbichler, H, 
(Fachgebiet Kernreaktoren, Frankfurt am Main). Atomwirt., 
Atomtech., 13: 50-3(Jan, 1968), (In German), 

The safety standards by which the Wuergassen Pjwer Reactor is 
being designed are given. These are prepared as general standards 
for boiling water reactors The basic considerations used In postu-
latmg the maximum credible accident are tabulated (M L.S ) 

93 (DOCKET-50309-8) MAINE YANKEE ATOMIC 
POWER STATION, IPreliminary Safety Analysis Report], Amend
ment 7. (Maine Yankee Atomic Power Co., Wiscasset), Apr. 30, 
1968. 108p. Dep. CFSTI. 

The design bases for Class I and Class II structures for the 
Maine Yankee Power Reactor are given, the structures are cat
egorized. Containment construction procedures are described, 
applicable codes and standards are delineated The research 
and development program for the control element assemblies and 
drives is discussed. The ability of the fuel to withstand reactor 
transients at the end of its anticipated lifetime is analysed. The 
effectiveness of the Emergency Core Cooling System is analysed 
with respect to size and location of cooling system failure. The 
heat transfer characteristics and effects of unintentional operation 
of the cooling spray system are evaluated The effluent monitorii^ 
systems are desciibed, the emergency power system is discussed 
(M L.S.) 

94 KRITICHESKIYE PARAMETRY SISTEM S DELYASH-
CHIMISYA VESHCHESTVAMI I YADERNAYA BEZOPASNOST'; 
SPRAVOCHNIK. (Critical Parameters of Systems With Fission
able Materials and Nuclear Safety; a Handbook). Dubovsku, B. G., 
Kamaev, A. V., Kuznetsov, F. M.; (and others). Moscow, Atomiz
dat. 1966, 225p. 

Presented is a handbook intended for specialists concerned with 
the problems of assuring nuclear safety, for persons calculating, 
designing, operating, and studying the physics of nuclear reactoi s 
of various types, and for students in associated departments 
Methods of creating and maintainii^ conditions which will exclude 
the possibility of an accidental chain reaction during the pro
cessing, storage, and transportation of fissionable materials are 
discussed. The book is based mainly on the results of studies 
published before 1965 In addition to information on critical pa
rameters of systems with fissionable materials, the fundamental 
concepts of criticaliiy, principles for assuring nudear safety, a 
review of cases of the occurrence of uncontrolled chain leactions, 
and the basic standards for nuclear safety are included. (ATD) 

95 (KFK-800) ON MODERN SAFEGUARD IN TME FIELD 
OF PEACEFUL APPLICATION OF NUCLEAR ENERGY. I. 
BASIC CONSIDERATIONS. II, T J R E P A R A T I O N A L CONSIDER
ATIONS FOR A SYSTEM ANALi^SIS. Gmelm, W., Gupta, D.; 
HaefelCt W. (Kernforschungszentrum, Karlsruhe (West Ger
many). Institut fuer Ar^ewandte Reaktorphysik), May 1968. 
38p. Dep, 

The lunctions of nuclear safeguards are broadlv detined, scope 
IS outlined Nine propo^^ed standards tor an international nuclear 
safeguards system are outlined A systems approach to the de
velopment of the s/stem le detailed 11 references (M L S j 

96 (AD-^o4478) FALLOUT SHELTER SURVEYS GUIDE 
FOR ARCHITECTS AND ENGINEERS. Nancnal Plan Appendix 
Series. (Office of Civil Defense, Wasbangton, D. C ) . May 1960, 
54p. (OCD-NP-IC -2). C J- S r i . 

\ guide is presented to pro^ .ae arcnuects and engmeeis with 
procedures and standard's for evaluating the fal'cut sbf^l^er poten
tial of existing structures and modifying structures from the 
standpoint o^ radiation shielding and habitability tc iniprove their 
v '̂orth as fallout shelt^er^ These same procedures and standards 
mav be used for prelin^mary design to incorporate* shelter into 
new structures, (auth) (USGRDR^ 
97 NUCLEAR POWER PIPING (USAS B31.7). Draft USA 
Standard Code for Pressure Pip'ng. New York, American Society 
of Mechamcsl Engineers, 1968. 382p. $5.00. (NP-17499). 

A Nuclear Power Piping Code is presented which provides 
requirements for the design, materials, fabrication, assembly, 
erection, installation, and examination of three classes of piping 
systems for nuclear power plant service The three classes 
which denote three levels of quality are described as follows 
Class I Piping-those piping systems whose loss or failure could 
cause or increase the severity of a nuclear incident, Class II 
Piping-those pipir^ systems whose loss or failure could cause 
a hazard to plant personnel but would represent no hazard to 
the public, Class III Piping-those piping systems that normally 
would be Class II piping except that the operating pressure shall 
not exceed 150 psig and temperature shall be below 212''F The 
Code IS divided into three major subsections, one for each of the 
three classes of piping Each subsection is divided into chapters 
covering the followmg topics scope and definitions, design, ma
terials , dimensional requirements, fabrication, assembly, and 
erection; and examination and test (R C K ) 

98 STANDARDS AND REACTOR SAFETY. Shaw, Milton 
(Atomic Energy Commission, Washington, D C ) . Nucl. Safety, 
9: 337-42(Sept.-Oct. 1968) 

Standards programs play an essential role in achieving and 
assessing reactor safety The knowledge that a reactor is de
signed, built, tested, operated, and maintained to meet require
ments mutually delineated by customer and vendor can best be 
established through the use of appropriate, accepted engineering 
standards This knowledge provides assurance of safety margins 
and a basis for meaningful safety assessment Nuclear industry 
use of accepted standards is needed to enable users and vendors 
inexperienced in this new technology to undertake complex power-
reactor activities vnth an acceptable degree of success and safety 
The Commission has recognized the need for standards in con
nection with its reactoi development program and has undertaken 
a broad standards effort to ensure the safety and maximum avail
ability of its experimental projects (auth) 

99 (HW-78912) TECHNICAL CRITERIA AND BASES SUP
PLEMENTAL REACTOR SAFETY CONTROL- IPD REACTORS. 
Nilson, R. (General Electric Co., Richland, Wash. Hanford 
Atomic Products Operation), [nd]. Contract AT{45-1)-1350. 
19p. Dep. CFSTI. 

A set of technical criteria for fundamental requirements for 
safety control systems is listed Justification is given foi each 
criteria, the control philosophy for the Hanford IPD reactors 
is outlined ( M L S ) 

100 THE TESTING OF SAFETY OF NUCLEAR ENERGY 
PLANTS IN THE FEDERAL REPUBLIC OF GERMANY. Keller
mann. Otto, Elektrotcch. Maschinenbau, 85. 235-8(May 1968). 
(In German). 

Legal requirements for testing are set forth Special areas are 
designated as boiler pressure container, electrical installation, 
regulation and distribution, lifting apparatus heat transfer emis
sion and immission protection, feed water, corrosion, and working 
materials The organization of jurisdiction over such matters m 
Germany is outlined, the power over operations is jointl> held by 
state authorities and the local Technical Sapervition Union The 
course of approval of uibtallations is described and analysis of 
accidents is demonstrated as the foundation for testing for techni
cal safety Testing during construction is described Repetitive 
testing while the unit is m use is noted and finally the way in 
which results of tests are used is described with statistical data 
(BBB) 

101 PRINCIP\L CONSTRUCTION AND EXPERIMENT'^L 
PROGRAMS OF THE REACTOR ECO. Toselli. Franco (CCR-
EURATOM, Ispra, Italy). Ing. Nucl . 9. No. 3, ll-18(May-June 
1968). (InltaLanj. 

Criteria foi the dimensions ot the zero power reactor ECO 
(Esperienza Critical Orgel) are outlined Coie, reflector and 
shielding are described, cutawavs are shown Design characteris
tics of reference fuel elements are given Hydraulic and auxiliary 
circuits are described, a schematic is shown Control system.s 
and Instrumentation are described briefly The proposea experi
mental program is outlined (M.L.S.) 

102 (LMEC-68-20) LIQUlD METAL ENGINEERING CEN
TER (LMECl. Quaiterly Teclmica! Progress Report, \prll-June 
1968. (Atomic:- International, Canoga Park, Calif. Liquid Metal 
Engineering Center), Contract AT(04-3)-700. 112p. Dep. 
CFSTI 

Progress m the development of engineering standards and 
piacticee for liquid meta^ systems and componerts ts reported. 
Drawings and specifications for reconstruction of the nigh pres
sure steam piping system tor tl.e Sodfum Component Teat In
stallation to obtain performance data on intermediate heat 
exchangers and steam generators under steady state ana transient 
conditions were completed and fabr'cation contracts leeued. Opti-

file:///prll-June
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mlzatlon and preliminary design studies for a large sodium pump 
and component test installation were completed. A thermal tran
sient flow mixing and control analog computer prc^ram for use 
In the Sodium Pump Test Facility was developed. A site and the 
requirements for the Sodium Cleanli^ Facility were selected. 
Designs for the Seal Test Facility were submitted and the basic 
test rig for testing gas or oil type seals was completed. Overall 
conceptual design and test capability requirements for the hydro
static and hydrodynamic bearing test facility were submitted. 
Static contact tests to determine self welding characteristics of 
54 material combinations were completed. Sliding contact wear 
tests in sodium environments are summarized. The final system 
design for the HNPF pump test loop and the FFTF flowmeter 
position test were completed. Work on instrumentation standards 
is reported, and the evaluation of strain gages is presented in 
tabular form. Sodium level indicators for core, supply, and drain 
tanks were checked out. (F.S.) 

103 (ISO-875) CPD JETS- STANDARD GROUPINGS AND 
PROCESS SPECIFICATIONS. Nordahl, J. H. (Isochem Inc., 
Richland, Wash.). May 31. 1967, 40p. Dep. CFSTL 

Standard group specifications were revised and updated as 
required and the list of Purex jet applications also updated 
Future orders for CPD jets should be made m accordance with 
the standard group data listed Listings of Purex jet applica
tions, organized by the equipment number as used on engineering 
flow diagrams are given The data for the standard jet groups 
are also presented Certified Performance Data are not included 
but are maintained and are available on request (F S ) 

104 NONDESTRUCTIVE INSPECTIONS OF WELDS. 
CLASSIFICATION OF RADIOGRAPHS FOR WELDS. Senda, 
Tomio (Osaka Univ.), Yosetsu Gakkaishi, 37 942-52(Sept. 
1968). (In Japanese). 

Standards for the radiographic inspection of welds are dis
cussed Difficulties in the use of the standard are described 
To cope with the situation, the inspection by Irradiation Committee 
of Japan Welding Engineering Society, Welding Techniques for 
Light Metals Society, and Japan Nondestructive Inspection Society 
established their own standards, and the new JIS standard enacted 
for welds of steel and aluminum The method for classifying and 
taking radiographs in the standard "The Radiographic Testing 
Method and the Classifying Method of Radiographs for Steel Welds 
JIS Z 3104" are explained (NSA of Japan) 

105 ASME CODE ULTRASONIC EXAMINATION OF WELDS* 
AN ANALYSIS. Roehrs, Robert J . (Quality Assurance Nooter 
Corp., St. Louis), pp 288-371 of Proceedmgs 1968 Symposium 
on the NDT of Welds and Materials Joining. Evanston, 111., The 
American Society for Nondestructive Testing, Inc., 1968. 

From 3rd Annual Symposium on Nondestructive Testing of Welds 
and Materials Joining, Los Angeles, Calif. See CONF-680304. 

A workable ultrasonic weld examination code prepared by the 
ASME Sub Group on Ultrasonics is described. Procedures for 
the detection, location, and evaluation of defects by the pulse-echo 
ultrasonic method are discussed. The continual advancement of 
the state of the art is largely dependent on the wide distribution of 
up-to-the-minute technical information; therefore, this analysis 
IS being presented almost concurrently with the issuance of the 
code documents. It includes a techmcal discussion and explanation 
of the advantages and disadvantages of using various calibration 
reflectors. In addition, other areas discussed include the proposed 
calibration procedure, the reasoning behind the calibration t rans
fer techmque, as well as some of the thinking that prompted the 
ASME Sub Group on Ultrasonics to add many other concepts, (auth) 

106 SAFETY REQUIREMENTS OF REACTOR PRESSURE 
VESSELS IN NUCLEAR POWER STATIONS. Wiesenack, G. 
Tech. Ueberwach., 9: 122-8(Apr. 1968). (In German), 

The principle reactor types under development are reviewed. 
Pressure vessel design, materials , fabrication, and testing are 
discussed, and German and international safety standards are out
lined. (H.D.R.) 

107 (LMEC-69-1) LIQUID METAL ENGINEERING 
CENTER (LMEC). Semiannual Technical Progress Report, July^ 
December 1968. (Atomics International, Canoga Park, Calif. 
Liquid Metal Engineering Center). Contract AT-(04-3)-700. 
281p. Dep. CFSTI. 

Progress is reported on the activities of the Liquid Metal En
gineering Center (LMEC) in support of the LMFBR development 
program. Operating and functional requirements for large valves 
for LMFBR were established Design parameters for liquid metal 
pumps were selected Post operation examination of HNPF valves 
was continued Existing and proposed LMEC test facilities and 
test rigs were evaluated Draft standards were prepared for the 

sodium-cooled reactor vessel, circulating cold trap, 100 to 15,000 
gpm mechanical free-surface Na pump an ac electromagnetic 
Na pump, Na blocking valve, and Na quality Historical Na re
actor failure data were collected and are being evaluated A micro 
film data storage and retrieval system were acquired for storing 
this data Development of the Quality Assurance Manual continued 
A system was implemented whereby purchase requisitions are 
reviewed for material quality Reconstruction of the Sodium Com
ponents Test Installation main steam line was continued The Alco 
steam generator was opened, inspected, and cleaned Performance 
criteria were developed for the Sodium Pump Test Facility (SPTF) 
A pump envelope was developed for each pump size To accom
modate FFTF pump testing, two alternate design concepts were 
developed Cost analysis will determine which design will be used. 
An analog simulation model was prepared for the main flow loops 
to determine SPTF system and control transient dynamics Sys
tem design descriptions for oil-type and gas-type seal test fa
cilities were approved A two-step program for developing radial 
bearings for Na bearing pumps was instituted and a detailed man
agement plan developed A literature search documenting informa
tion on mechanical devices operating in Na was compiled and 
published Resultant wear rates are presented for sliding wear 
tests conducted on 82 material combinations m high temperature 
liquid and Na vapor, cobalt-base —Ni alloys were found to give the 
best wear performance A journal bearmg test plan was prepared 
Test conditions are being established for a 2000 hr steady-state 
run of a steam generator The capability of computer programs to 
evaluate pressure, thermal s tresses, and vibration of tube sheets 
was demonstrated (F S ) 

108 (CONF-680625-4) PRECISION MANUFACTURE OF 
NUCLEAR COMPONENTS. Burrows A P. W. (RoUs-Royce 
Ltd., [Derby] (England)). [1968J. 5p. Dep. 

From BNX/BNF Nuclear Power Meeting, Copenhagen, Denmark 
The limits, tolerances, and specification requirements of nu

clear components for the civil reactor field are discussed, and 
the cost IS related to the technical requirements A number of 
examples of the limits worked to in nuclear component manu
facture are given The relationship of the designer to the manu
facturer as it affects performance of the component in the plant, 
and the cost effect of correct interpretation by both parties is 
outlined (UK) 

109 STANDARD HANDBOOK OF LUBRICATION ENGI
NEERING. O'Connor, James J. (ed ). New York, McGraw-
Hill Book Company, 1968 1048p. $27.50. 

A separate abstract was prepared for one chapter on lubrication 
in nuclear power plants The remaining 44 chapters discuss prin
ciples and engineering practices of lubrication and lubrication of 
specific equipment and in specific industries not within scope of 
NSA (J C W ) 

110 (NP-17851) ARTICLES ON PROBLEMS OF NUCLEAR 
PROTECTION (Villamosenergiaipari Kutato Intezet, Budapest 
(Hungary)). 1967. 216p (In Hungarian) Dep 

Information on problems of reactor safety and application of 
atomic energy is included under the following headings safety 
problems m nuclear power plants, review of reactor accidents, 
safety problems in reactor control, safety evaluation of reactor 
sites, operational safety of nuclear power plants, radiation pro
tection, administrative problems with reactor safety, and inter
national and national instructions, agreements, and standards 
Separate abstracts are included for each of the 8 sections p r e 
sented (D C C.) 

111 (NP-17851, pp 73-100) SAFETY EVALUATION OF 
REACTOR SITES Hejj, Attila (Villamosenergiaipari Kutato 
Intezet, Budapest (Hungary)). (In Hungarian). 

Selection of a reactor site is influenced by economic, political, 
social, cultural and safety considerations The latter include 
population density, distance from large cities, meteorological 
considerations, hydrological situation (level of the groundwater), 
the probability of earthquakes, and general topography. The basic 
assumption is that the risk to the population is decreased by in
creasing the distance between the nuclear power plant and large 
population centers. This raises problems in densely populated 
countries and affects the economic considerations because the 
power plant may be placed too far from its potential industrial 
consumers. The direction and velocity of prevailing winds must 
be taken into account, the tendency toward inversion in the chosen 
region is undesirable, but a strong upward flow of the air assists 
in the dilution and prevents the creation of inversion layers. Deep 
valleys are unsuited because they facilitate the accumulation of 
contaminated materials. For the same reason, open meadows and 
flat areas are to be preferred over rolling wooded areas. Opera
tional experience of nuclear power plants indicated that no undue 
concentration of radioactive materials in the air, water, and the 
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ground above background level results from the regular operation. 
The safety principles applied in the USSR, USA, Great Britain and 
some other countries are examined There is definite tendency 
toward reducing the strict requirements of great distance of the 
reactor plants from large cities. (TTT) 

112 (UCRL-71605) STATISTICAL THEORY OF DESIGN 
FOR PLATING THICKNESS MEASUREMENTS BY RADIATION 
BACKSCATTER METHODS. Fox, Jerry D.; Taylor. Grover M, 
(California Univ., Livermore, Lawrence Radiation Lab.), July l 
1969. 33p. (CONF-691005-2), Dep. CFSTI, 

From 29th National Convention on American Society for Non
destructive Testing, Philadelphia, Pa. 

The application of statistical experimental design techniques to 
methods of plating thickness measurements such as x-ray fluores
cence and beta-radiation backscatter is described Factors dis
cussed Include number of standards, accuracy of standards, 
thickness range, and accuracy of radiation measurements for 
both the standard and the unknown thicknesses A least-means-
equares technique Is applied for fitting the calibration curves, 
and analytical techniques are used to study the effect of varia
tions in tiie above factors on the final uncertainty in determina
tion of the unknown thicknesses Tabulated experimental and 
theoretical data are included for guidance in designing nonde
structive testing programs that use these techniques (auth) 

113 (TID-25176) A STUDY OF THE DESIGN AND CON
STRUCTION PRACTICES OF PRESTRESSED CONCRETE AND 
REINFORCED CONCRETE CONTAINMENT VESSELS. Final 
Report. Tan. Chen Pang (Franklin Inst. Research Labs., 
PhiUdelphia, Pa.). Aug, 1969. Contract W-7405-eng-26; Sub
contract 2997. 506p. (FC-2121), Dep. CFSTI. 

For Oak Ridge National Lab,, Tenn, 
The current practices in the design and construction of p re -

Btressed concrete and reinforced concrete containments for 
water-cooled nuclear reactors'In civilian power application are 
reviewed The features of the different types of concrete con-
tamments are described The specified service and predicted 
environmental conditions are identified, along with an evaluation 
of the effects of these parameters on structural behavior Modes 
of failure are exammed and possible use of models to study the 
actual behavior is mdicated Criteria used in the design of con
crete containments are presented Problems in the earthquake-
resistant, tornado-resistant designs as well as missile protec
tion are deliberated Materials properties along with methods 
of specifymg and selecting critical materials for service in the 
environments of interest are summarized The need and im
portance of quality assurance both in design and construction 
are emphasized The codes and standards applied in the tech
nology are discussed and areas where augmentation and/or 
revision to these standards appears warranted are identified 
The need of developing operational testir^ requirements for 
concrete containments is indicated (auth) 

114 STANDARDS AND CODES CAN EASE LICENSING 
PATH. Joslln, Murray. Elec. World, 171: No, 15, 88-9 
(Apr. 14, 1969). 

The efifects of nuclear power industry standards on licensing 
procedures in the U. S. are analyzed. (D.C.C.) 

115 RADIOACTIVITY: BURDEN FROM A BOON, Strauss, 
Sheldon D. Power, 113: No. 10, 66-9(Oct. 1969). 

The adequacy of present AEC health and safety standards on 
the release of radioactive gases and liquids from nuclear power 
plants IS questioned. The standards are discussed briefly. To date 
environmental contamination from nuclear stations has been well 
below safety hazard levels, but whether even this low level of con
tamination is permissible is pondered. (L.C.L.) 

116 A TEMPERATURE CHART AND FORMULAS USEFUL 
WITH THE USASI B31.7 CODE FOR THERMAL STRESS IN NU
CLEAR POWER PIPING. Brock, John E. (Naval Postgraduate 
School. Monterey, Calif.). Nucl. Eng. Design, 10 79-g2(May 
1969). 

A chart and formulas give values of ^Ti^^^y^, AT^, and Npo as 
functions of Ngi for the case of sudden change in temperature of 
fluid flowing in a thin wall Insulated pipe These results are useful 
m designing according to the USAS B31 7 Code for Nuclear Power 
Piping The procedure outlined is suitable at high values of heat 
transfer coefficient, as obtained with liquid metal-cooled and 
pressurized water reactors. 2 references, (auth) 

117 SAFETY ASPECTS OF PIPING DESIGN FOR ATOMIC 
POWER STATIONS. Nakayama. Shuichi (Tokyo Shibaura Elec
tric Co., Kawasaki, Japan). Haikan Gljutsu, 11: No. 7, 87-95 
(July 1969). (In Japanese), 

Safety aspects for pipmg m atomic power stations are described 
on the followmg design of the atomic-power station piping, and 

Its classification, design fundamentals in "Nuclear Power Piping 
(USAS B31 7)," includmg classification of stresses and allowable 
stresses, and fatigue analysis, earthquake proof design, stress 
calculation, and quality control for materials (NSA of Japan) 

118 REACTOR SAFETY STANDARDS: A PROBLEM IN 
OPTIMIZATION OF SOCIAL COSTS. Weisman, Joel (Univ. of 
Cincinnati), Trans, Amer. Nucl. S o c , 12: 685-6(Nov. 1969). 

From l i t h Conference on Remote Systems Technology, San 
Francisco, Calif. See CONF-691102. 

119 (RT/PROT-(69)21) CLASSIFICATION OF INDUS
TRIAL RADIOACTIVE WASTES Branca. G.; Gera, F. (Com
itate Nazionale per I'Energia Nucleare, Rome (Italy)). 1969. 
19p (In Italian) (CONF-690328-1), Dep CFSTI (U. S. Sales 
Only) 

From 4th Conference of the National Society of Sanitary En
gineers, Milan, Italy. 

Some general considerations on the classification of conventional 
wastes were developed and the classification standards of radioac
tive wastes in many countries are reported The large differences 
and variability of wastes characteristics make rather doubtful the 
first choices of the classification parameters Furthermore, even 
if the same parameters are selected, the comparison among the 
various classifications is rather uncertain on account of the differ
ent ranges adopted for the categories Consequently the information 
exchange and the comparison of the technical and economical data 
concerning the treatments under examinatio*^ are difficult After a 
review of the most important parameters, a new classification of 
liquid and gaseous radioactive wastes is pioposed Both the mtrinsic 
dangers of the wastes and the implications connected with the en
vironment are taken into account (auth) 

120 NUCLEAR POWER AND ENVIRONMENT: AN IN
QUIRY. Proceedings of Conference Held at Stratton Mountain, 
Vermont, September 11-12, 1968. Bondville. Vt.; Conservation 
Society of Southern Vermont (1969), 85p. (CONF-680932), 

Papers are presented which discuss the effects of nuclear power 
plants on the environment Advantages and disadvantages of nu
clear power plants are described Safeguards and regulations for 
nuclear power plants are discussed (D C C i 

121 (CONF-690102-, pp 549-59) STANDARD FOR FAST 
BURST REACTORS. De La Paz, A. (White Sands Missile 
Range, N. Mex.). 

The accumulated experience and continued development and use 
of fast burst reactors make it essential that a standard be de
veloped for the operation of these reactors The efforts of Ameri
can Nuclear Society subcommittee N14 have led to the development 
of a standard based on the full use of the experience gained to 
date This standard when formalized and issued, should be of 
considerable use to personnel involved in the design, operation, 
and regulatory review of fast burst reactors (auth) 

122 (UCRL-50743) TYPICAL REQUIREMENTS, STAN
DARDS, AND PROCEDURES FOR PLOWSHARE NUCLEAR UN
DERGROUND ENGINEERING PROJECTS. Cramer, James L.; 
Peterson, Max G (California Univ., Livermore. Lawrence 
Radiation Lab.). 8 Sep 1969. 38p. Dep. CFSTI. 

A general description is given of typical operating require
ments, standards, and procedures as used by the Lawrence Ra
diation Laboratory in fielding a Plowshare Project for under
ground engineering. Only underground engineering applications 
as opposed to excavation applications are included The general 
roles of other agencies involved are briefly described, ft is em
phasized that the guidelines presented are for single detonation 
t>pe experiments in a new location, and are not necessarily appli
cable to a multiple shot program in a well documented location. 
Certain items of work and equipment that have a direct effect on 
the success of the program, or are considered critical, are de
scribed m detail (J.C.W.) 

123 (GEAP-13545) INTERPRETATION OF THE ASME 
CODE FOR LOW-ALLOY STEELS IN BIMETALLIC SODIUM 
SYSTEMS. Comprelh, F , A.; Krankota, J, L. (General Elec
tric Co,, Sunnyvale. Calif, Breeder Reactor Development Oper
ation). Sep 1969. Contract AT(04-3)-189. 14p, Dep. CFSTI. 

An analysis has been made of the allowable stress and strain 
rate criteria set out in the ASME Boiler and Pressure Vessel 
Code, Section VIII. Particular emphasis was directed at the ap
plication of these criteria to the design limits for low-alloy steels 
in bimetallic sodium systems Design limits were estimated for 
several feasible interpretations of the Code for several decarburiz-
ing conditions Comment is also offered on the advisability of a 
stram or strain-rate controlled design limit under these conditions, 
(auth) 
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124 SOME TECHNICAL AND POLITICO-LEGAL IMPLI
CATIONS OF STATIONARY UNDERSEA REACTOR SYSTEMS. 
Roberts John J.; Croke, Edward J . , Rose, Leonard. Argonne 
Nat. Lab. Rev., 5 109-15(Oct 1969). 

Standards required for undersea reactor systems are reviewed 
Hazards involved with undersea sitings are discussed 21 refer
ences (D C C ) 

125 (LMEC~69-30) LIQUID METAL ENGINEERING CEN
TER (LMEC) Semiannual Technical Progress Report, January-
June 1969 (Atomics International, Canoga Park, Calif Liquid 
Metal Engineering Center) 30 Nov 1969 Contract AT(04-3)-
700 253p Dep CFSTI 

Activities at the LMEC were directed toward support of the 
LMFBR during the period Progress is reported on support proj
ects m codes and standards, maintenance and malfunction analy
sis , quality assurance operation of sodium components test in
stallation, liquid metals information center, sodium pump test 
facility, sodium seal testing, sodium bearing testing, precision 
mechanisms testing, steam generator performance, mstrument 
testing, metallurgical research, and operation of test loops 
(J R D ) 

126 A STATISTICAL THEORY OF DESIGN FOR PLATING 
THICKNESS MEASUREMENTS BY RADIATION BACKSCATTER 
METHODS, Fox, Jerry D,; Taylor, Grover M. (Univ. of 
California, Livermore). Mater. Eval,- 28 17-24(Jan. 1970). 

The application of statistical experimental design techniques to 
two methods of plating thickness measurements, x-ray, fluores
cence and beta-radiation backscatter is described. The following 
factors are discussed number of standards, accuracy of stan
dards, thickness range and accuracy of radiation measurements 
for both the standard and the unknown thicknesses. A least-means-
squares technique is applied for fitting the calibration curves, and 
analytical techniques a ie used to study the effect of variations in 
the above factors on the final uncertainty in determination of the 
unknown thicknesses. Tabulated experimental and theoretical da'a 
are included for guidance in designing nondestructive testing pro
grams that use these techniques, (auth) 

127 (ORNL-^400, pp 57-68) CORROSION AND CHEMICAL 
BEHAVIOR IN REACTOR AND DESALINATION ENVIRONMENTS 
(Oak Ridge National Lab , Tenn.). 

Progress is reported on assessment of water technology in 
boiling- and pressurized-water reactors, water chemistry studies 
in a small state-of-the-art pressurized-v/ater reactor, prepara
tion of standards for primary coolant systems of water reactors, 
studies of corrosion of electrodeless plated nickel on alummum at 
high heat fluxes, corrosion studies of materials in lodine-absorbing. 
reactor containment spray solutions, s+udies of corrosion of 
copper alloys in sodium chloride solutions, and carbon dioxide 
scale suppression studies Establishment of the Office of Saline 
Water Mateiials Information Center is reported (M C G ) 

128 ISO CODES FOR NUCLEAR REACTOR PRESSURE 
VESSELS. Com. Naz. Energ, Nucl., Notiz.; 15: No. 10, 81-4 
(Oct 1969). (In Italian). 

The activities of the International Standards Organization (ISO) 
are discussed with respect to reactor pressure vessels. The 
considerations involved in developing standards are discussed 
Materials, fabrication, and operations acceptability are con
sidered (M.L S.) 

129 ON THE DRAFT STANDARDS OF JIS FOR THE 
STEEL FORCINGS FOR NUCLEAR USE. Hasegawa, Masayoshi 
(Waseda Univ,, Tokyo). Chuko To Tanko; No. 187, 31-8{Sep 
1969). (In Japanese), 

In Japan, atomic power stations are being built one after an
other, and the demands for nuclear-use steels are growmg, and 
the demand for their domestic production has increased. In this 
connection, the draft standards of JIS have been completed by a 
committee, composed of members from the Government offices, 
academic circles , users , fabricators, and makers . The draft 
standards are based on those of ASTM, and will be subject to 
alterations Ji the future Draft standard for the forgings of vac
uum treated and heat treated carbon steel, and low alloy steel 
for pressure vessels, and draft standard for the forgings of heat 
treated carbon steel and low alloy steel for pressure-vessel 
parts are reviewed. (NSA of Japan) 

130 COMMENT ON CURRENT AND PROPOSED 
BRITISH STANDARD REQUIREMENTS FOR NOTCH DUCTILITY. 
Cotton, H. C , Thomas, D. B. J. (British Petroleum Co., Ltd., 
London), pp Kl-16 of Practical Fracture Mechanics for Struc

tural Steel. /Dobson, M. O. (ed.). London, Chapman and Hall, 
Ltd. (1969). 

From Symposium on Fracture Toughness Concepts for Weldable 
Structural Steel, Risley, England. See CONF-690440. 

Current and proposed British Standard requirements for notch 
ductility are based on the accumulated data derived from the 
ser ies of Wells Wide Plate Tests conducted at The Weldii^ 
Institute Crack Opening Displacement Tests indicate that the 
results of some of the Wells Wide Plate Tests may have been 
mtluenced by the properties of the weld metal and heat affected 
zones The use of Crack Openmg Displacement Tests to examine 
various critical zones m weldments is reported (auth) (UK) 

131 RULES FOR INSERVICE INSPECTION OF NUCLEAR 
REACTOR COOLANT SYSTEMS, 1970 EDITION, ASME Boiler 
and Pressure Vessel Code, Section XL New York; American 
Society of Mechanical Engineers (1970). 42p. $6.00. 

132 CRITERIA AND PRINCIPLES OF NUCLEAR POWER 
PLANT LOCATION Veljkovic, Tomislav, Jovic, Branko. Mitro-
vic, Srdan, Petrovic, Slavoljub. Nukl Energ., 5 No 3-5,72-5 
(1968-69) (In Serbo-Croatian) 

From Annual Meeting on Perspectives and Planning of Nuclear 
Power Plant, Belgrade. Yugoslavia, See CONF-681079 

The similarity and the specific dissimilarities of accidents in 
conventional and nuclear plants are analyzed Prmciples of ana
lyzing accidents and of preparing safety documents are described 
The basic protective measures against dangers to the plant envi
ronment are reviewed The most vital elements related to the 
siting of the plant include geographic position geologic hydro-
logic and seismic conditions, meteorological conditions population 
and the other elements of environment The basic design values 
(from the recommendations of the International Atomic Energy 
^ e n c y or from the practice of the developed countries) used in 
evaluating the feasibility of sites are described (auth) 

133 FISSILE MATERIAL CONTROL IN KARLSRUHE 
Gupta, D (Kernforschungszentrum, Karlsruhe, Ger ) Atom
wirt , Atomtech ; 15 35-41(Jan 1970) (In German) 

Based on the nuclear non-proliferation treaty, the rights of an 
international control commission to inspect the use of fissile 
material m commercial nuclear installations were discussed A 
system for the control of fissile material was developed and 
tested at the nuclear center Karlsruhe From the experimental 
results, it was concluded that only minor modifications are nec
essary to make an existing commercial power plant conform to 
international inspection standards Five tables, three diagrams, 
and three pictures are included (H B G ) 

134 (ACNP-68505-J) LA CROSSE BOILING WATER RE
ACTOR OPERATING MA.NUAL VOLLME X HEALTH PHYSICb 
PROCEDURES (\llis-Chalme^s Mfg Co , Bethesda, Md 
Atomic Energy Div ) Jun 1968 Contract AT(ll-l)-850 76p 
Dep CFSTI 

The operating manual contdins mformation related to health 
physics under the fohowing headings responsibilities radiation 
protection guides, radiation are? posting requirements personnel 
dosimetry, radiation monitoring instrumentation, radiation and 
contamination control, decontamination radioactive material dis 
posal, storage and shipment, and orientation and training (D C C ) 

135 PERIODIC INSPECTION OF REACTOR VESSELS. 
Maroto, J (Junta de Energia Nuclear, Madrid) Energ Nucl. 
(Madrid), 13 351-60(Jul-Aug 1969) (In Spanish) 

The code developed under the auspices of the International 
Atomic Energy Agency for the periodic inspection of reactor ves
sels IS outlined The necessity for such an inspection and the 
factors which can contribute to the failuie of reactor vessels are 
described Structural factors contributing to \ essel failure and 
other possible causes of failure are discussed The most common 
inspection methods are described (J S R ) 

136 STOCK STANDARDS FOR THE NUCLEAR FUEL 
RESERVE IN NUCLEAR POWER PLANTS Steinbock, P . (Tech-
nische Univ., Dresden). Kernenergie, 13: 41-5(Feb 1970). (In 
German) 

4n economical stochastic decision model is described which 
enables nuclear fuel reserve stock standards to be determined m 
order to eliminate random assembly defects in nuclear power plant 
operation Starting from defined reliability of supply, an econom
ical comparison of some versions is made by usmg a special form 
0^ Poisson distribution and covering the relevant expenditures for 
procuring and floating capital obligations which results in finding 
reserve stock "Standard maximum reserve stock and supply cycle 
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Particular features of nuclear power plants can be taken mto ac
count 6 references (auth) 

137 NUCLEAR SAFETY RESPONDING TO THE CRITICS. 
Power Eng.; 74 No. 5, 26-34(May 1970). 

A discussion is presented concerning the safety standards and 
guides used in regulating U S power reactor radioactive effluents 
The effectiveness of present standards and the possible hazards 
presented by power reactor growth are analyzed (D C C ) 

138 NUCLEAR SAFETY: RESPONDING TO THE CRITICS. 
2. Power Eng.; 74: No. 6, 45-9(Jun 1970). 

A discussion is presented concerning the safety standards and 
guides used in regulating U.S. power reactor radioactive effluents 
The effectiveness of present standards and the possible hazards 
presented by power reactor growth are analyzed (D C C ) 

139 NUCLEAR SAFETY CRITERIA FOR THE DESIGN OF 
STATIONARY PRESSURIZED-WATER REACTOR PLANTS. 
Moore, J . S. (Westinghouse Ele t t r ic Corp., Pittsburgh). 
Trans. Amer. Nucl. Soc ; 13: 214-15(Jun-Jul 1970). 

From American Nuclear Society Meeting, Los Angeles, Callt. 
See CONF-700608. 

140 NUCLEAR SAFETY CRITERIA FOR THE DESIGN OF 
STATIONARY PRESSURIZED-WATER REACTOR PLANTS: SYS
TEM DESIGN CRITERIA. Owen, W. H. (Duke Power Co , 
Charlotte, N. C ) . Trans. Amer. Nucl. S o c ; 13: 215(Jun-Jul 
1970). 

From American Nuclear Society Meeting, Los Angeles, Calif, 
See CONF-700608. 

141 (BNWL-MA-3) RADIOLOGICAL DESIGN CRITERIA. 
(Battelle-Northwest, Richland, Wash. Pacific Northwest Lab.). 
25 Mar 1970. 50p. Dep. CFSTI. 

The Radiological Design Criteria Manual, prepared to assist 
management and design engineers In the planning and design of 
Battelle-Northwest buildings where radioactive materials or r a 
diation generating machines are to be used, is presented The 
cri teria in this manual are intended to characterize the physical 
protective features which are required In the design or modifi
cation of such a building These criteria, from a radiation pro
tection point of view, relate to operability of the building within 
the rigorous protection standards applied to the work force 
Since this manual will not necessarily satisfy all radiation safety 
requirements, the professional assistance of Radiation Standards, 
Safetv and Standards Division, may be necessary (auth) 

1d9 (NP-18352) DR,\FT ASME CODE FOR PUMPS AND 
VALVES FOR NUCLEAR POWER. (American Society of Mechan
ical Engineers, New York). Nov 1968. 217p. ASME, New York 
$3.00. 

The rules of the code constitute requirements for t'le design 
materials manufacture examination inspection pressure test
ing and certification of pumps and valves for use in the nuclear 
energy system of water cooled commercial nuclear power plants 
A nuclear energy system is that part of a power plant that serves 
the purpose of producing and controlling an output of thermal 
energy from nuclear fuel The scope of these rules covers the 
strength and pressure integrity of the structure of pumps and 
valves whose failure would violate the pressure boundary They 
are not intended to be applicable to valve operators controllers 
position indicators, pump impellers pump drives or other acces
sories and devices unless such items themselves are pressure 
parts These rules provide requirements for new construction 
They cover mechanical and thermal s t resses but do not coyer 
deterioration that may occur in service as a result of corrosion 
radiation effects and instability of material (auth) 

143 (CONF-700810-29) THERMAL STANDARDS IN 
THE UNITED STATES OF AMERICA. Mount, Donald I. (Na
tional Water Quality Lab., Duluth, Minn.), [ndj. 7p. (SM-
146/15). 

From Symposium on Environmental Aspects of Nuclear Power 
Stations, New York, N. Y. 

Temperature standards specifying permissible water tempera
tures for interstate rivers and lakes of the United States have 
been established Mostly they are based on the uses of the water 
that now exist, or may exist In the future Usually, the protection 
of desirable aquatic life is most limited Standards for aquatic 
life must ensure a seasonal temperature cycle, and so twelve 
maximum monthly temperatures are the minimum to describe de
sired conditions In streams a 5°F rise may be permitted as long 
as the resulting temperature does not exceed the appropriate 
monthly maximum In lakes a S'F rise may be used with an addi
tional requirement that the hypoliminion cannot be warmed or 
changed In volume Stricter restrictions are applied to lakes in 

order to reduce the algal growth problem Mixing zones pose a 
difficult regulatory problem They are difficult to restrict as to 
size and shape especially because the effects of mixing zones on 
receiving water depend, In part, on the number of mixing zones 
and the size of the lake or river There seems to be no simple 
way to establish them but certain guidelines can be used lethal 
concentrations should not be permitted The size should be de
fined and fixed and objectionable nuisances such as undesirable 
vegetation or debris should not be permitted Where cooling de
vices are required, the standards do not specify the type to be 
used The frequency that devices will not meet the standards has 
not been well defined except in a general way Obviously the ac 
ceptable probability depends in part on the value of the receiving 
water and the probable damage if the standards are exceeded If 
no safety margin is permitted, standards must be more complex 
In order to ensure acceptable conditions (auth) 

144 PROPOSED INDUSTRIAL STANDARD FOR NUCLEAR 
PLANT QUALITY ASSURANCE PROGRAM REQUIREMENTS. 
Bernsen, S. A. (Bechtel Corp., San Francisco). Trans. Amer. 
Nucl Soc, 13 Suppl., 3-4(1970). 

From Conference on Power Reactor Systems and Components, 
Williamsburg, Virginia. See CONF-700904. 

145 RDT STANDARDS PROGRAM. Crawford, J. W 
(Atomic Energy Commission, Washington, D. C ) . Trans. 
Amer. Nucl. Soc, 13 Suppl., 12(1970). 

From Conference on Power Reactor Systems and Components, 
Williamsburg, Virginia. See CONF-700904. 

146 NUCLEAR POWER STANDARDS DEVELOPMENT IN 
IEEE. Russ, John C. (General Electric Co., San Jose, Calif.). 
Trans. Amer. Nucl. Soc , 13 Suppl., 13(1970). 

From Conference on Power Reactor Systems and Components, 
Williamsburg, Virginia. See CONF-700904. 

147 CURRENT STATUS AND PHILOSOPHY OF AEC 
REGULATORY STANDARDS DEVELOPMENT. Case, Edson G. 
(Atomic Energy Commission, Washington, D. C ) . Trans. 
Amer. Nuel. Soc, 13 Suppl., 13(1970). 

From Conference on Power Reactor Systems and Components, 
Williamsburg, Virginia. See CONF-700904. 

148 INDUSTRY PARTICIPATION IN THE NUCLEAR 
STANDARDS PROGRAM Joslin, Murray. Trans. Amer. 
Nucl. Soc, 13 Suppl., 13(1970). 

From Conference on Power Reactor Systems and Components, 
Williamsburg, Virginia. See CONF-700904. 

149 (BNL-50205, pp 33-4) EVALUATION AND TECHNI
CAL ASSISTANCE GROUP. Raseman, C. J . (Brookhaven Na
tional Lab., Upton, N. Y.). 

Analysis of potential hydroelectric pumped storage power 
sources combined with nuclear power plant operations is p r e 
sented. Operation and maintenance costs for nuclear power plants 
are analyzed. Codes and standards for power reactor construction 
and operation are reviewed. (D.C C ) 

150 (CONF-700810-8) STANDARDS FOR EFFLUENTS IN 
SWITZERLAND. Courvoisier, P. (Federal Office of Energy, 
Wuerenlingen (Switzerland)), Mueller, B. (Federal Office of Wa
ter Protection, Bern (Switzerland)). [1968]. 15p. (SM-146/14). 
Dep. CFSTI (U. S. Sales Only). 

From Symposium on Environmental Aspects of Nuclear Power 
Stations, New York, N. Y. 

Maximum permissible levels for the release of effluents are 
stated by different laws, ordinances, or guidelmes in Switzerland 
Policies followed will be outlined A recent addition of general 
interest is the recommendation of limits for thermal pollution 
As the production of electric energy in Switzerland has been until 
very recently nearly exclusively by hydroelectric plants, the nat
ural regime of the r ivers has not been changed to any appreciable 
extent by their use as receivers of cooling water It is possible, 
therefore, to use the rivers for the direct coolmg of a first group 
of nuclear power stations However, the permissible limits for 
this use of river water had to be identified and fixed in the light 
of the goals for water protection stated by the Swiss law An ex
tensive study was made to this end which will be reported briefly 
The results of it will be compared to other studies on the same 
subject which have appeared since the publication of the Swiss 
study This study has demonstrated the need to set up careful 
planning for the disposal of heat in rivers (auth) 

151 (CONF-700810-36) U. S. REGULATIONS FOR 
THE CONTROL OF RELEASES OF RADIOACTIVITY TO THE 
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ENVIRONMENT IN EFFLUENTS FROM NUCLEAR FACILITIES, 
Rogers, Lester; Gamertsfelder, Carl C, (Division of Radiation 
Protection Standards (AEC), Washington, D, C,). [1968], 24p. 
(SM-146/8). Dep, CFSTI. 

From Symposium on Environmental Aspects of Nuclear Power 
Stations, New York, N, Y, 

Releases of radioactivity in a i r and water effluents from nuclear 
facilities are regulated under the provisions of the Atomic Energy 
Commission's regulations, Par ts 20 and 50 The basic considera
tions in translatii^ into regulatory limits the radiation protection 
guides recommended by the Federal Radiation Council (FRC) and 
approved by the President, the recommendations of the National 
Council on Radiation Protection and Measurements (NCRP) and 
the International Commission on Radiological Protection (ICRP) 
are described Limits on concentrations and/or quantities of 
radioactivity that may be released in effluents from nuclear fa
cilities and how these limits are applied to take into account all 
important pathways of exposure so as to assure that exposures to 
the public remain well within FRC radiation protection guides are 
discussed Operating experience is reviewed which shows that 
radioactivity m water and air effluents from nuclear power reac
tors has generally been less than a few per cent of the limits 
specified m Part 20 and exposures to the public in the immediate 
vicinity of operating power reactors have usually been small frac 
tions of FRC guides Recent proposed amendments to the Com
mission's regulations in Par ts 20 and 50 to improve the regulatory 
framework for assuring that reasonable efforts are made to keep 
exposures to radiation and releases of radioactivity in effluents 
as low as practicable consistent with FRC guidance are dis
cussed (auth) 

152 PREPARATION AND USE OF RDT STANDARDS FOR 
THE LMFBR PROGRAM Nicholson, James O. (Atomics 
International, Canoga Park, Calif.). Trans Amer. Nucl Soc, 
13 Suppl., 12-13(1970). 

From Conference on Power Reactor Systems and Components, 
Williamsburg. Virginia. See CONF-700904. 

153 (CONF-700810-33) THE UNITED KINGDOM AP
PROACH TO THE APPLICATION OF ICRP STANDARDS TO 
THE CONTROLLED DISPOSAL OF RADIOACTIVE WASTE 
RESULTING FROM NUCLEAR POWER PROGRAMMES. P re s 
ton, A, (Ministry of Agriculture, Fisheries and Food, Lowestoft 
(England). Fisheries Radiobiological Lab.), [1969]. 14p, (SM-
146/9), Dep, CFSTI (U. S. Sales Only), 

From Symposium on Environmental Aspects of Nuclear Power 
Stations. New York, N. Y, 

United Kingdom policy for the routine control of radioactive 
effluents originatii^ from a nuclear power program is outlmed, 
and, using specific examples, it is shown how the ICRP recom
mended standards are applied to the controlled release of radio
active waste material to the environment It is shown that the 
practical application of basic dose criteria to diverse environ
mental situations necessitates a quantitative evaluation of the 
possible exposure pathways in each situation, and in some cases 
the identification of a critical population group, before recom
mended linuts expressed in terms of dose can be applied Fmal 
authorizations for waste disposal, while always subject to the 
absolute limitations of safety, are also carefully related to justi
fiable operational needs (auth) 

154 SITING OF CEGB NUCLEAR POWER STATIONS. 
Adams, C, A.; Faux, F , (Central Electricity Generatmg Board, 
London), pp 37-43 of British Nuclear Energy Society Symposium 
on Safety and Siting, London. March 28, 1969. London; Institution 
of Civil Engineers (1969). 

See CONF-690347. 
Except in the case of Hartlepool, all the nuclear power station 

sites at present licensed to the C E. G. B. were selected on the 
basis of the siting cri teria proposed in 1955. These criteria r e 
quired sites to be remote from large populations and technical 
considerations at the time favored coastal or estuarial areas. Tc 
ensure the best use of national resources, both in amenity and eco 
nomic aspects, it was thus very desirable to examine the basis ic ^ 
the siting policy. Alternative proposals are described which r e 
sulted from these re-exammations, TTie policy which finally 
emerged and allowed the licensing of Hartlepool in 1968 is ex
pressed primarily in qualitative terms. The probability approach 
to safety assessment provides a formal basis to which further sit
ing principles can be related. A reference is made to some possi
ble developments in this field. A principle based on the reduction 
of individi^ risk to some agreed level is advocated. Tliis enables 
the safety assessment of a reactor to be linked to exclusion d i s 
tance and to emergency actions, both in terms of distance and type. 
In addition, the method enables due regard to be paid to any special 
features of the installation which affect the dependence of individua) 

risk on distance. Whether this basis or one of the many possible 
specifications of acceptable population risk is used, it is recom
mended that the requirements be stated In their most simple and 
fundamental form. Any derived standard concerned with acceptable 
population numbers is likely at some time to be questioned H the 
basic requirement is known the licensee bears the responsibility 
of showing that it is satisfied for the specific combination of site 
and plant for which he has obtained a license (auth) (UK) 

155 (CONF-671061-(Vol.3), pp 907-15) LEAK TESTING 
IN NUCLEAR ENERGY INSTALLATIONS. Kittner, Manfred 
(VEB Kombinat Kernenergetik, Berlin). (In German). 

The bases for the leak specifications of nuclear installations 
are summarized The leak rate is defined and the relation be
tween leak mass and leak volume is given The relation between 
the leak masses of air and water is also considered The detec
tion sensitivity of testing methods is compared, and practical 
examples of the uses of these methods are given (J S R ) 

156 (AECL-3685) WASTE CONTROL PROBLEMS IN AN 
EXPANDED NUCLEAR POWER INDUSTRY. Barry. P . J.; Ophel. 
I . L. (Atomic Energy of Canada Ltd . Chalk River (Ontario). 
Chalk River Nuclear :Labs.). [1970]. 16p. (CONF-700810-2, 
SM-146/11). Dep. CFSTI (U. S. Sales Only). 

From Symposium on Environmental Aspects of Nuclear Power 
Stations, New York, N. Y. 

Some of the practical difficulties that arise when trying to pre
dict the transfer of radionuclides from the point of release to 
individual members of the population, particularly that part of 
the transfer that occurs through food chams, are discussed The 
current radiation protection standards applying to the release of 
radioactive materials from nuclear power stations are considered. 
It was concluded that there should be a change in emphasis by de
fining maximum permissible doses and hence release rate, and 
that the maximum dose rate to the individual should in the future 
be replaced by a maximum per population dose rate (D H M ) 

157 (GEAP-12114-1) PLANT INSTRUMENTATION PRO-
RAM. Firs t Quarterly Report, April-June 1970 Bishop, 
D M., Aitken, E. A. (comps.) (General Electric Co., Sunnyvale, 
Calif. Breeder Reactor Development Operation). Jul 1970. Con
tract AT(30-l)-68. 25p. (BHO-68-1). Dep NTIS. 

Work was initiated on the Plant Instrumentation Program dur
ing mid-April 1970 immediately after contract receipt The pro
gram is directed toward the evaluation of nondestructive tech
niques and equipment for assaying special nuclear materials under 
fuel fabrication plant conditions. Work scope and fuel standards 
are defined. Gamma counting assay techniques and calorimetric 
assay equipment are described A spectral stripping technique is 
proposed to permit the assay of plutonium content in mixed oxide 
fuels with a sodium iodide gamma counting system (auth) 

158 NUCLEAR TECHNOLOGY AND RADIATION PRO
TECTION. Tech. Ueberwach.; 11: 185-96(1970). (In Ger
man). 

The activities of the VdTUEV are reviewed for the period 1968/69 
in the following fields legal basis and atomic law safety examina
tion for nuclear reactors, Institute for Reactor Safety (IRS), reactor 
pressure \essels , working groups for nuclear techniques, rules for 
nuclear techniques, especially standards, and radiation protection, 
including monitoring of hot fallout particles (INIS) 

159 NUCLEAR POWER PIPING. USAB B31.7-1969. USA 
Standard Code for Pressure Piping. New York; American 
Society of Mechanical Engineers (1969). 226p. $10.00. 

The piping code provides requirements for the design, materials 
fabrication, assembly, erection installation, and examination of 
three classes of nuclear piping systems for nuclear power plant 
service The three classes of piping systems denote three levels 
of quality which are required for varying service limits (D C C ) 

160 STANDARDS AGREEMENT FOR lAEO REACTOR 
SAFETY CONTROL. Boulanger, W. Atomwirt.. Atomtech., 15: 
521-2(Nov 1970). (In German). 

The board of governors of the LAEO accepted a standard 
agreement proposed by a special Control Committee The 
agreement was proposed as preliminary guidelines for nego
tiations about safety measures of the lAEO with those countiies 
that ratified the nuclear non-proliferation treaty In the first 
section of the agreement, principles for application of LAEO 
control standards are outlined as well as verification procedures 
with respect to responsibilities of the countries concerned 
(tr-auth) 

161 (CONF-700810-^1) CONSIDERATIONS AND EVALUA
TION OF THE RECOMMENDATIONS OF ICRP FOR CONTROL 
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OVER RADIOACTIVITY IN DISCHARGES FROM NUCLEAR 
POWER PLANTS. Belitskii, A S.; Turkin. A. D. (Ministerstvo 
Zdravookhraneniya SSSR, Moscow Institut Biofiziki); Kozlov, 
V M. (Ministerstvo Zdravookhraneniya SSSR, Moscow), [19701. 
13p. (In Russian) (SM-146/7) Dep. CFSTI (U. S. Sales 
Only) 

From Symposium on Environmental Aspects of Nuclear Power 
Stetions, New York, N Y 

On the basis of national legislative documents on radiation safety 
in the USSR, both m legislation before 1969 (SP No 333-60) and in 
the new norms of radiation protection, the recommendations of the 
ICRP are considered On the basis of the recommendations of the 
ICRP for operational control over radiation conditions, permis
sible concentrations of radioactive materials in air and water 
were established in the USSR The maximum permissible release 
to the air of radioactive gases and aerosols by the AEC was regu
lated The design and operation of atomic power plants in ac
cordance with legislation existing in the USSR guarantee their 
operational safetv (tr-auth> 

162 (BNWL-SA-3093(Vol.l), pp IV.1-29) BIOLOGICAL 
EFFECTS OF RADIATION. Bunch, W. L. (Battelle-Northwest, 
Richland, Wash. Pacific Northwest Lab.). 

From Lecture series, fast reactor safety technology and prac
tices. Volume I. Safety practices and background information. 

The causes and effects of biological damage by radiation, 
definitions of dosage terms, and regulatory agencies and standards 
are discussed The effects of radiological factors on reactor 
facility design are examined (10 references) (H D R ) 

163 (ORNL-TM-3251) ACTIVITIES OF THE ANS-6 SUB
COMMITTEE ON RADIATION SHIELDING STANDARDS Clai
borne, H Clyde, Dudziak, Donald J , Schaeffer, Norman M (Oak 
Ridge National Lab , Tenn ) Dec 1970 Contract W-7405-eng-26 
17p Dep NTIS 

A special report is given on the activities of the ANS-6 Sub
committee on Radiation Shielding Standards that was prepared 
for presentation at the special session entitled "Current Status 
of Nuclear Standards Development" at the 1970 winter meeting of 
the American Nuclear Society at Washington, D C A brief d is
cussion of the history, organization, and philosophy of the ANS-6 
Subcommittee and a report on the accomplishments and current 
activities of the existing working groups are presented, which in
clude shielding cross section standards, benchmark problems 
shield performance evaluation, shield materials, and shielding 
nomenclature (auth) 

164 (ORNL-tr-2402) GAS PRESSURE APPARATUS 
PRESTRESSED CONCRETE NUCLEAR REACTOR VESSELS 
Translated for Oak Ridge National Lab , Tenn , from J Offic 
Repub Fr , No 70-103, 3207-38(Jun 1970) 54p Dep NTIS 

Presented is a decree from the French Minister of Industrial 
and Scientific Development dealing with regulations for the design, 
construction, testing, and operation of prestressed concrete 
pressure vessels for reactors Included is a circular which dis
cusses the factors involved in the application of various technical 
provisions of the new regulations (H D R ) 

165 (SSI-70-27) ON THE SWEDISH POUCY WITH RE
GARD TO THE LIMITATION OF RADIOACTIVE DISCHARGES 
FROM NUCLEAR POWER STATIONS: AN INTERPRETATION 
OF CURRENT INTERNATIONAL RECOMMENDATIONS. Hed-
gran, Arne; Lindell. Bo (National Inst, of Radiation Protection 
Stockholm (Sweden)), Jun 1970, 25p, Dep. NTIS (U, S. Sales 
Only), 

The protection measures applied to the normal operation of 
nuclear reactors guarantee that no individuals will suffer acute 
radiation injury The remalrang risks relate to the late occur
rence of cancer or hereditary damage Since they are very low 
and of random nature, they are controlled by limitation of the 
activity output rather than by limiting activity concentrations in 
the environment The restrictions on the discharges of radio
active material are Intended to satisfy the following criteria 
no individual in the neighborhood shall receive a radiation dose 
such that the dose contribution from the operation of the reactor 
exceeds a certain fraction of the ICRP dose limits (0 5 rems 
per year in the case of whole body exposure), the total popula
tion exposure caused by the activity released from a reactor 
shall not exceed Vg manrem per MW-year (thermal power), and 
all appropriate measures should be taken to reduce both the 
individual doses and the number of manrems as much as prac
ticable, considering that a justifiable expense in the field of ra
diation protection is often about $200 per manrem For accidental 
situations some compulsory action levels for doses and activity 
concentrations in the environment have been recommended Re
medial action is often appropriate at lower levels, however. 

deliberate action levels cannot be specified until the actual situ
ation is known For widespread contamination non-action levels 
have been mentioned, one recommendation on a non-action level 
relates to iodine-131 in dairy milk (auth) (Sweden) 

166 NEEDED NUCLEAR ENGINEERING STANDARDS. 
Schmidt, R. A (Oak Ridge National Lab., Tenn,). Power Eng.; 
74 No 12, 42-5(Dec 1970). 

The requirement of nuclear engineering standards in the 
development of nuclear power plants is reviewed The roles 
of international codes and standards, RDT standards, and AEC 
regulatory standards are analyzed (D C C ) 

167 (EACRP-1^74) PROPOSAL FOR A STANDARD 
SPECTRUM TO CHECK TECHNIQUES OF FAST NEUTRON 
SPECTRUM MEASUREMENTS. Kuechle, M.; Wattecamps. E 
(Kernforschungszentrum, Karlsruhe (West Germany)), [nd]. 
14p. (CONF-690225-1). Dep. NTIS (U. S. Sales Only). 

From 11th EACRP Meeting, London, England. 
In order to allow a cross check of neutron spectra measurements 

in fast critical assemblies, a standard assembly is proposed The 
assembly composition which is ccmcluded to be the optimum for a 
standard spectrum is U with a 10% average enrichment moderated 
with polyetiiylene so that the atomic ratio of H to U is 0 15 
(H.D.R.) 

168 CROSS-SECTIONS AND TECHNIQUES FOR HIGH-
PRECISION NEUTRON NUCLEAR DATA MEASUREMENTS, 
Deruytter, A J (EURATOM, Geel. Belg ). pp 127-49 of Nu
clear Data for Reactors. Vol. I. Vienna; International Atomic 
Energy Agency (1970). 

From 2nd International Conference on Nuclear Data for Reac
tors , Helsinki. Finland See STI/PUB-259(Vol 1); CONF-700605-
(Vol.l). 

The accuracy reqmrements for cross-sections of structural 
and fuel materials needed for the design of nuclear reactors 
(and for precision neutron dosimetry) have stimulated the in
vestigation and selection of standard cross-sections and the 
improvement of the precision in neutron flux measuring tech
niques The present status in these fields is reviewed Con 
siderable attention is given to standard cross-sections, i e 
cross-sections that are used to obtain other cross-sections by 
comparison and especially to the so-called "pr imary" standards 
as, e g the cross-sections of the ' ^ ( n , a ) ' L i - , H(n,n)H-reactions 
further, improvements in the knowledge of other "working stan
dard' cross-sections such as ^LKn.o;) and ^He(n,p) are discussed 
Some special attention is given to the normalization of 2^^U(n,f) 
and ^^^Pu(n,f)-reactions in the resonance region, as these cross-
sections are both important reactor requests and, at the same 
time, may play the role of secondary standards Also the situa
tion of the absolute neutron-flux determination is briefly r e 
viewed Finally, stringent requirements for improvements are 
set forth for the preparation and handling of samples for precise 
measurements with respect to chemical definition, isotopical 
analysis and enrichment, and absolute counting (half-lives of 
Q!-active fissile isotopes). (92 references) (auth) 

169 (SAN-781-217) REVIEW OF PIPING AND PRES
SURE VESSEL CODE DESIGN CRITERIA. Technical Report 
217. (Braun (C. F.) and Co.. Alhambra, Calif.), 18 Apr 1969, 
Contract AT(04-3)-781. 55p. (CFB-4122-217), Dep. NTIS, 

A review of existmg and past U S codes for the design of 
pressure vessels and pipmg systems is presented An evalua
tion is made to determme their applicability to LMFBR environ
ment 12 references (auth) 

170 20545. Seaborg, Glenn T. (Atomic Energy Com
mission, Washington, D. C ) . pp 43-53 of Northwest Conference 
on the Role of Nuclear Energy. Portland, Oreg., Governor's 
Nuclear Development Coordinatii^ Committee (1970). 

From 2nd Annual Governor's Conference on Conservation. 
Portland. Oreg. See CONF-691223. 

The energy requirements for the U S are described The 
ability of fossil fuel and nuclear power plants to meet the en
ergy requirements is analyzed Safety standards regulating 
nuclear power plants and the relationship between nuclear power 
plants and the environment are discussed AEC responsibilities 
to the public and to electric utilities are reviewed (D C C ) 

171 AMERICAN STANDARD. REFEREE METHODS FOR 
THE CHEMICAL ANALYSIS OF NUCLEAR FUELS. ANSI N 5.7 
1965. New York; American Institute of Chemical Engineers (1965). 
60p. Available from American National Standards Inst., New 
York. 

The Referee Methods for determining uranium isotopes uranium 
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173 LSA STANDARD CODE FOR PRESSLRE PIPING; 
NLCLFAR POWER PLANT PIPING. ANSI B 31.7 1969. New 
York; American Society of Mechanical Engineers (1969). 226p. 
Available from American National Standards Inst.. New York. 

Requiiements are presented for the design materials, fabrica
tion asscmbU erection installation and examination of three 
classes of nuclear piping s\ stems for power plant service The 
three classes indicate levels of quaht\ required for the intendcf 
service (H D R ) 

174 ISXSTWnVRD SrLFCTION WDTRMNINGOI 
\LCLE \H POWER PI \NT PFRbONNFL \NSI N lo. lD 1970 
Hinsdale, 111.; American Nuclear Society (1970). 24p. \vail-
ible from American Nuclear Societ\, Hinsdale, 111 

Critcii I for the qu difications responsibilities, and traininfr 
of per sonnt 1 for the s ifc ind cffu unt operation of nuclear powe 
plants ate piesented Ihe stand ird is limited to peisonnel who 
h i\ c a direct relationship to technic il aspects oper ition or 
niiintcnajitt of the pi mt (H D R I 

175 NUCLEAR SAFETY CRITERIA FOR THE DESIGN OF 
STATIONARY PRESSURIZED WATER REACTOR PLANTS. 
ANSI N 18.2 D 1970. Hinsdale, 111.; American Nuclear Society 
(1970). 128p. Available from American Nuclear Societj , 
Hmsdale. 111. 

Criteria intended for use in the design of the nuclear safet\ 
aspects of pressurized water reactor (PWR) power plants are 
presented The cri teria are intended to amplifv the U S AEC 
general design cri teria for nuclear power plants, and deal pnn-
cipall> with functional requirements of PWR structures, com
ponents, and systems (H D R ) 

176 AMERICAN STANDARD SAFETY STANDARD FOR 
DESIGN, FABRICATION, AND MAINTENANCE OF STEEL CON
TAINMENT STRUCTURES FOR STATIONARY NLCLEAR POWER 
RFACTORS. ANSI N 6.2 1965. New York, American Societ> 
of Mechanical Engineers (1965), 9p. Available from Ameri
can National Standards Inst , New York. 

Criteria are presented for the design, construction, testing 
and maintenance of welded steel pressure containment shells 
for power reactors Normal pressuie vessel requirements 
and special requirements imposed b\ service, structural con
ditions, and loadings are examined (H D R ) 

177 USA STANDARD: NUCI EAR REACTOR CLASSI
FICATION SYSTEM. \NSI N 10 1 1968. Hinsdale, 111.; Ameri
can Nuclear Society (1969). 4p Available from American 
National Standards Inst., New \ ork. 

Nuclear reactors are classified mto three primar> categories m 
an effort to stand irdize reactor nomenclature The three catego 
l ies are purpose, thermomechanical design, and nuclear design 
Mdjor classes within each categorv are listed, and identif>ing re -
ictor names associated with earh c lass are presented (H D R ) 

178 AMERICAN NATIONAL STANDARD: SAFETY IN 
CONDUCTING SUBCRITICAL NEUTRON-MULTIPLICATION 
MEASUREMENTS IN SITU. ANSI N 16.3 1969. Hmsdale, 111.; 
American Nuclear Society (1970). 3p. Available from Ameri
can Nuclear Society, Hinsdale, 111. 

Safety guidelines are presented for conducting subcritical 
neutron multiplication measurements in areas where phvsical 
protection of personnel against the consequences of a cnticalitv 
accident is not pro\ ided (H D R ) 

179 REVIEW OF ENGINEERING STANDARDS DEVELOP
MENT FOR NUCLEAR POWER SYSTEMS Joslln, W Murray: 
Moore. James S . Russ, John C Nucl. Safety; 12 217-26(May-
Jun 1971) 

The efforts being made by the American National Standards In
stitute, Inc , the American Nuclear Society, and the Institute of 
Electrical and Electronics Engineers in promotmg engineering 

standards-development programs for nuclear power systems are 
discussed Some examples are given of the difficulties and the 
satisfactions, and some suggestions are made for solving the prob
lems The reviewers present a general conclusion that the time 
elapse from inception to adoption needs to be shortened and that 
more participation and closer coordination are needed among 
groups having overlapping interests (auth) 

180 TENTATIVE REGULATORY SUPPLEMENTARY 
CRITERIA FOR ASME CODE-CONSTRUCTED NUCLEAR PRES
SURE VESSELS. Washington, D. C ; Atomic Energy Commission 
(1967). 49p. Available from United States Atomic Energy Com
mission, Washington, D. C. 

Proposed general design criceria lor nuclear power plant con
struction requires that nuclear pressure vessels be designed, 
fabricated, and inspected to quality standards which supplement 
those specified by existmg engineermg codes Regulatory c r i 
teria developed to supplement ASME Nuclear Vessel Code spec
ifications PS to safety objectives and long-term reliability are 
presented (H D R I 

181 SEISMIC AND GEOLOGIC SITING CRITERIA FOR 
NUCLEAR POWER PLANTS. TENTATIVE REGULATORY 
CRITERIA. Washington, D C ; Atomic Energy Commission 
(1969). 29p. Available from Umted States Atomic Energy 
Commission, Washington, D. C. 

The principal seismic and geologic criteria which guide the 
USAEC in evaluatmg proposed sites for nuclear power plants 
and the seismic design suitability of the plants are presented 
(H D R ) 

182 INSTRUMENT LINES PENETRATING PRIMARY RE
ACTOR CONTAINMENT. AEC Safety Guide 11 1971. Wash
ington, D. C ; Atomic Energy Commission (1971). 3p, Avail
able from Umted States Atomic Energy Commission, Washing
ton. D. C. 

General Design Criteria 55 and 56 require that each line that 
penetrates primary reactor containment and is part of the reactor 
coolant pressure boundary or that is connected directly to the 

:)ntainment atmosphere have one automatic valve inside and one 
automatic valve outside containment "unless it can be demon
strated that the design is acceptable on some other defined basis " 
A suitable basis which may be used to implement General Design 
Criteria 55 and 56 for demonstrating the acceptability of a par
ticular group of these lines namelv instrument lines is presented 
(auth) 

183 THERMAL SHOCK TO REACTOR PRESSURE \ ES
SELS. AEC Safet> Guide 2 1970. Washington. D. C ; Atomic 
Energy Commission (1970). 2p. Available from United States 
Atomic Energy Commission, Washington, D. C. 

Proposed General Design Criterion T5 specifies design and 
operating conditions necessai-y to assure that the reactor coolant 
pressure boundarv will behave in a nonbnttle manner To provide 
protection against loss of coolant accidents piesent designs pro
vide for the injection of laige quantities of cold emergency coolant 
into the reactor coolant svstem The effect on the reactor p res 
sure vessel of this cold water injection is of concern because the 
reactor vessel is subjected to greater irradiation than other com
ponents of the reactor coolant pressure boundary and thus has a 
greater potential for becoming brittle A suitable program which 
may be used to implement General Design Criterion 35 to assure 
that the reactor pressure vessel will behave in a nonbnttle man
ner under loss of coolant accident conditions is described (auth) 

184 NET POSITIVE SUCTION HEAD FOR EMERGENCY 
CORE COOLING AND CONTAINMENT HEAT REMOVAL SYSTEM 
PUMPS. AEC Safety Guide 1 1970. Washington, D. C ; Atomic 
Energy Commission (1970). Ip. Available from Umted States 
Atomic Energy Commission, Washington, D, C. 

Proposed General Design Criterion 41 requires that the emer
gency coolmg and contamment heat removal systems be capable of 
accomplishing their required safety functions assuming partial 
loss of installed capacity In current designs the ability to ac
complish these safety functions reliably depends in part on the 
proper performance of system pumps which, in turn, depends on 
the conditions under which the pumps must operate One of these 
conditions is suction pressure A suitable relationship between 
mcreases in containment pressure caused by postulated loss of 
coolant accidents and the net positive suction head (NPSH) of 
emergency core cooling and containment heat removal system 
pumps which may be used to implement General Design Criterion 
41 IS described (auth) 
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185 CONTROL OF COMBUSTIBLE uAS CONCENTRA
TIONS IN CONTAINMENT FOLLOWING A LOSS OF COOLANT 
ACCIDENT. AEC Safety Guide 7 1971. Washington, D. C ; 
Atomic Energy Commission (1971). 3p, Available from 
Umted States Atomic Energy Commission, Washington, D. C. 

General Design Criterion 41 requires that systems to control 
hydrogen, oxygen, and other substances which may be released 
into the reactor containment be provided as necessary to control 
their concentrations following postulated accidents to assure that 
containment integrity is maintained An acceptable method of im
plementing this criterion is described (auth) 

186 INDEPENDENCE BETWEEN REDUNDANT STANDBY 
(ONSITE) POWER SOURCES AND BETWEEN THEIR DISTRIBU
TION SYSTEMS. AEC Safety Gmde 6 1971, Washington, D. C.; 
Atomic Energy Commission (1971). 2p. Available from United 
States Atomic Energy Commission, Washington, D. C. 

General Design Criterion 17 requires that onsite electrical 
power systems have sufficient independence to perform their 
safety functions assuming a single failure An acceptable degree 
of independence between redundant standby (onsite) power sources 
and between their distribution systems is described (auth) 

187 SELECTION OF DIESEL GENERATOR SET CAPACITY 
FOR STANDBY POWER SUPPLIES. AEC Safety Guide 9 1971. 
Washington, D. C ; Atomic Energy Commission (1971). 3p. 
Available from Umted States Atomic Energy Commission, Wash
ington, D, C. 

General Design Criterion 17 requires chat the onsite (standby) 
power supply for a nuclear power plant be of sufficient capacity 
and capability to assure that specified acceptable fuel design limits 
and design conditions of the reactor coolant pressure boundary are 
not exceeded as a result of anticipated operational occurrences, 
and the core is cooled and containment integrity and other vital 
functions are maintained in the event of postulated accidents 
Diesel generator sets have been widely used as the power source 
for the standby power supplies An acceptable basis for the selec
tion of diesel generator sets of sufficient capacity and margin to 
implement General Design Criterion 17 is presented (auth) 

188 PERSONNEL SELECTION AND TRAINING. AEC 
Safety Guide 8 1971. Washington, D. C ; Atomic Energy Com
mission (1971). Ip. Available from United States Atomic 
Energy Commission. Washington, D. C 

Subdivision 50 J4 (b) (6) (i) of 10 CFR Par t 50 requires that nu
clear power plant operating license applications include informa
tion concerning organizational structure, personnel qualifications, 
and related matters An acceptable method of implementing this 
portion of the Commission's regulations with regard to personnel 
qualifications is described (auth) 

189 ASSUMPTIONS USED FOR EVALUATING THE PO
TENTIAL RADIOLOGICAL CONSEQUENCES OF A LOSS OF 
COOLANT ACCIDENT FOR PRESSURIZED WATER REACTORS. 
AEC Safety Guide 4 1970. Washington, D. C ; Atomic Energy 
Commission (1970). 6p. Available from Lmted States Atomic 
Energy Commission, Washington, D. C. 

Section 50 34 of 10 CFR Par t 50 requires that each applicant fo. 
a construction permit or operating license provide an analysis and 
evaluation of the design and performance of structures systems 
and components of the facility with the objective of assessing the 
risk to public health and safety resulting from operation of the 
facility The design basis loss of coolant accident (LOCA) is one 
of the postulated accidents used to evaluate the adequacj, of these 
structures, systems and components with respect to the public 
health and safety Acceptable assumptions are presented that may 
be used in evaluating the radiological consequences of this acciden' 
for a pressurized water reactor In some cases unusual site 
characteristics plant design features, or other factors ma\ r e 
quire different assumptions which will be considered on an indi
vidual case basis (auth) 

190 ASSUMPTIONS USED FOR EVALUATING THE PO
TENTIAL RADIOLOGICAL CONSEQUENCES OF A LOSS OF 
COOLANT ACCIDENT FOR BOILING WATER REACTORS, 
AEC Safety Guide 3 1970. Washington, D. C ; Atomic Energy 
Commission (1970). 13p. Available from Umted States Atomic 
Energy Commission, Washin^on D c 

Section 50 34 of 10 C±R Par t 50 requires that each applicant foi 
a construction permit or operating license provide an analysis and 
evaluation of the design and performance of structures svstems 
and components of the facility with the objective of assessing the 
risk to public health and safety resulting from operation of the 
facilitv The design basis loss of coolant accident (LOCA) is one 

of the postulated accidents used to evaluate the adequacy of these 
structures systems and components with respect to the public 
health and safety Acceptable assumptions are presented that may 
be used m evaluating the radiological consequences of this accident 
for a boiling water reactor In some cases unusual site charac
terist ics plant design featuies or other factors may require dif
ferent assumptions which will be considered on an individual case 
basis (auth) 

191 ASSUMPTIONS USED I OR EVALUATING THE PO-
TENTLAL RADIOLOGICAL CONSEQUENCES OF A STFAM LINE 
BREAK ACCIDENT FOR BOILING WATER REACTORS. AEC 
Safety Guide 5 1971 Washington, D. C ; Atomic Energy Com
mission (1971). 4p. Available from Umted States Atomic 
Energy Commission, Washington, D. C, 

Section 50 34 of 10 CFR Pai t 50 requires that each applicant for 
a constiuction permit or operating license provide an analysis and 
evaluation of the design and performance of structures systems 
and components of the facility with the objective of assessing the 
risk to public health and safetv resulting from operation of the 
facility The steam line bi eak af^cidtnt is one of the postulated 
accidents used to evaluate the adequacy of these structures sys
tems and components with respect to the public health and safety 
Acceptable assumptions that ma\ be used m evaluating the radio
logical consequences of this accident for a boiling water reactor 
are presented (auth) 

192 vKl / R A I - I M , ) LODh (.)! Dl bKA lOR Itl-^] \HCH 
\ P P \ R \ T I s CO\T\IMNG MOI Ti N SODI' M btew lit, \ . J. 

(C enti ii ' k t ti u t> G nt r itmg Bo i^d, BtrkeU y (I ngliiid). Bt i k t -
ILV \UC1LU LLb-=./. Oct 1-̂ 70. „b,j. !)LI). M 1 ^ ( L . ^ . bUi^ 
Unl>). 

1 his LO(k ^11-'- ^uid ini. < ( (1< ̂ i n cn^mt <_ i s on t or] ))i ittu t 
m he ck si^n t nit lit n s( (uuiii s\ ^(LIIIS tnd (k N spc t i ' u dh \ iMi 
sofhun ton'" nnn ( nt df iim ni ililt lo nts o\ t i ^i '- '-\stLm^ | i t ^ -
sute i t l u md ntlit 1 impo i tn I U M I I I I K S J hi. I C i^ iKo t ^oc 
tion on ! (. U 11 tnsk t wn ch ii e'luks u'-( il ht t Li mslei toi 
i t l i t i ens \pjicndi(.( s '( li it MO t fk t ill \Mtli tht i nn --t c^^ 
t ^Mn L̂ ion md c tlv.ul itii n u^t 1 1 in tlu dt •-î n if old ti i]is 
i L J t l , , (I Kl 

193 MFCHANICAL (C\DWELD) SPLICES IN ULINtORC-
I \G B \RS OI CONCRETE CON TAINM! NTS. \1 C Salet> Guide 
10 1971. Washington, D C ; \tomic I nerg> Comnussion (1971). 
3p. \v ailable from I nited States \toniic P nerg-v Comnussion, 
Washington, D. C, 

A satet\ guide is pitscnted which describes an acceptable 
method foi the sampling and testing of mechanical splices m u -
mforcing bai s used in concrete eontainment structuics This 
testmg must be performed to detei mine whether the splices m< ( t 
safe design and fabiication standaids (i C I > 

194 FLFL STORAGE I AGILITY DESIGN BASIS. AEC 
Safety Guide 13 1971 Wishington, D. C.; Atomic Energy Com
mission (1971). 3p \vailable from United States Atomic En
ergy Commission, Washington, D. C. 

Standards are presented for the design of reactor fuel storage 
facilities v\hich will assure adequate safet\ under normal and 
postulated accident conditions These systems must be designed 
to prevent significant reduction in the coolant inventory of the 
storage fatiht> undei accident conditions and must include ap
propriate containment confinement and filtering s\ stems 
(L C L ) 

195 SILFCliON WD TRMNINCJ O' N T r i l \ R p O W I R 
PI RSONNI I . \ \ S [ b ( - \ i s ^ j971. Ik isd^k , 111.; \meiicd. 
Nuclear Society (1971). - jp ulil ie tiom Vnienc an Nu
clear bocietv, Hinsdale, III. 

( I tei It < ! I le -,ek eli n ind ir inin_. ol ix i sonn< 1 tot bt it on u \ 
l i t l i It Dcw(i p ii I t Tifsen' ' ! be c^uiiih^ii o IS responsi-
ilitiGs ind tr innv " >ei st iv 1 in opcril n^ ind supptit or^ani-

7 ! ion 5 appt opi 1 ill lot Ilu silt Mt! cfticit. it ( pot ation ef lucleTi 
0( \e pJanl'-̂  It o desci il <-c ft si moijile md * xpci ±r"iei tal le l e -
tî  r s as well TS i c t LOI S loi sul) i et I A omic LnerL,\ Conn \issior 
licensing l i e e\tiud 1 lecTuse if ditlei ences m c pei itionil pia -
tiv '̂̂ s "inĉ  cn t iu lu i i i'^cjuiremen's. Mulhl 

196 STAND \RD METHOD FOR ME \SbRLMLNT Oi DE-
LWFD NET TRON-FMITTING I I'>SION PRODUCTS IN NUCLF\R 
RI \rTOR COOI ANT W \ TLH Dl RING RF ACTOR OPLR \TION 
A'̂ TM D 24"0-70 Philidelphia; \merican Societj for Testing 
and Materials il970) ''p. \vailable from \meric in society for 
Testing md Materials Philar'elphia 

197 PROPOSED Gl.IDI I OR TIIL DLSIGN UI \ N I C L I \ R 
POOL r \ C I L I T \ . RE\IbION 11. \NS -".20 1966 Ilmstidie, 
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18 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

111., Vmerican Nuclear Society (1966). 3p \ \ ailabie from 
\merican Nuclear Society, Hinsdale, lU 

Recommendations toi the design ot i nuclear pool tacilit> ate 
presented A nuclear pool is defined as a contained bod\ ot w Ur i 
for attenuating nueieai radiation from i reactor ot cooling md 
storing radioactive mateiials or both Ihe top sutfacc et tht wa
tei IS UfaUdUy exposed to the atmosphere I his guide is a] p luabk 
only to the design of light-watei filled pooK Partuulat emphasis 
is given to design-ieeommendationb developed to cope with the 
health and safety hazards that w ill be associated w I'-h the t adio it -
tive mateiials m the pool Ihese haz irds shall be eonsidc led m 
the design and construction ol a nuclear [jool f leilitv Dcsuin fea
tures such as piping dcbign, concrete t-tiucluial design, ind weld
ing design, msofdi as the\ peitam to &tiuctural strength, ite not 
considered because thev a ie covered bv existing stand u d^, c oc'ts, 
and piaet i tes , viz , those of ASA, AWS, AS I M, AC I VVht le not 
specilicalU designated heiem applicable paits ot the tMstmg 
standards, codes and practices shall bt used is agited upon bt 
tween buyer and seller Specific recommendations a i t piinni, cot -
ainmg radio letive or pottntiallv tadioaciivc fluids shoukl be dc -

signtci in accordance with ASA B il 1, C idt 1 )i Pi Cbsi. i e Pipin^ 
and applicable Special Rulings, \alveb in these svstems sb Id 
conform to ASA Bib 5, Code foi Steel Pipe F 1 mges and I'linged 
fittings, and tanks or othei labile ited vessels that will contain 
radioactive or potentially radioactive tluids shall bt cksi^netl m 
accordance with the ASME Boile t and Picssuie Vt&scl Codt, S te -
tion \III Where existing standaids, codes md piaclKcs mubt be 
modified because of i adiation effects nucl i i ha/ tds, and ihe 
need to prevent contamin ition of Inc tnvit jm tn th s _, ucle sh ul 
apply Ihis guide does not lecommend oi tndei'-e in\ i n t icu l i i 
design 01 pi oduet or limit m anv wa\ ht ehoite of k s i „ n o i in
struction to contorm with the ^uide Uuih) 

198 GUIDE FOR THE CLASSIFICATION Ol NLCI EAP 
SHIPS. ABS-01 1962 New \ o r k , \merican Bureau of Shipping 
(1962). 16p. Available from American Bureau of Shipping, 
New York. 

Information relating to guides f'̂ r the design and dcvelopmenl of 
nuclear powered merchant ships is presented unaer the tollowing 
headings hull, containment, pressure vessels, nuclear p'pmg md 
ductwork s js tems, reactor core and tuel elements, contiol and in
strumentation, standby components, emergencv components spait 
parts, special nuclear considerations, and surveys (D C C ) 

199 LEAKAGE-RATE TESTING OF CONTAINMENT 
STRLCTURES. ANS 7.60 1970 Hinsdale, 111.; American Nu
clear Society (1970). 17p. Available from American Nuclear 
Society, Hinsdale, 111. 

Lniform methods are described for determining the abilitv of a 
reactor container to retain within the limits of permissible leak
age rates an> gases vapors liquid or other fluid materials that 
would be of a hazardous nature if not contained and which might 
be present m the containment structure as a result of an energy 
release rupture or leak in the nuclear reactor components or 
accessories The need for restriction of leakage from the con
tainment structure is based on the maintenance of public heilth 
and safet> The provisions of this standard specify the practices 
and test requirements for the quantitative determination of leak
age rates of containment structures for the housing of operating 
nuclear reactors The provisions apply to contain nent structures 
for nuclear power test research, and training reactors wherever 
a gas-tight containment structure is specified as a condition for 
operation (auth) 

200 GUIDE FOR SPECIFYING CLEANLINESS Of Rf ACTOR 
SYSTEM COMPONENTS. Hinsdale, 111.; \merican Nuclear Society 
(1965). 3p. Available from American Nuclear Societ> , Hinsdale, 
lU. 

Classes of cleanliness are defined and methods foi speeit\mg 
degrees of cleanliness for components to be installed in nuclear 
systems are described Examples drawn from mdustiial experi
ence are cited as typical of applications appiopiiate to clean
liness classes These examples should be consideied only as 
guides This standard does not set cleanliness requiiements foi 
particular components Ihe class of cleanliness and the cleaning 
procedures and processes used to attain the class of cleanliness 
shall be subject to the purchaser's approval (authi 

201 PROGRAM FOR TESTING BIOLOGICAL SHIELDING 
IN NUCLEAR REACTOR PLANTS. ANS 6.3 1967 Hinsdale, 
111.; American Nuclear Society (1967). 4p. Available from 
American Nuclear Society, Hinsdale, 111. 

An operational shield testing program that is to be used m 
evaluatmg the installed biological shielding m nucleai plants is 
described A general testing procedure is outlined and the neees-

sar> radiation measuiemenls and t\pes ol i idiation-me isuim^ 
mstruments are prescribed (auth) 

202 l E N T M U F STANDARD I OR I \MIN \R I I OW 
C1E\N \ IRDE\1CIS VACC CS-2r i9G^. Boston, \ m e n c a i 
Vssociation for Cent imination Control (196^) 20p \vaildl le 
from American \s&oeiition tor Contimmition Control, Poston 

A stannard is presented which covers delinitions, proceduies 
for evaluating performance, md the mijoi rcquiremei Is ol 
laminar-ilow clean air devices A e lean in dev le t istlclmcti 
as T clean bench, clean wot ^ station, w ill mo lule oi olht r 
dev tee (except a e lein room) which inc orpoi ate s \x it ist one 
HEPA tilter for the purpose oi cleaning i ir supplied to i t n 
trolled work space Lammai iirflow is air ' l \ m whiet the 
entire bod> oi an withm i confined i r c i mo\ t s with unit im 
velccitv along parallel ilow lines ( I t L ) 

203 rENT\TI \ F Sr \ND\RI) FOR HI P \ I ILTI RS. 
\ \CC Cb-IT I96h Boston, \mer i cm V-st5ci Uion foi Coi-
tdminition Control (1968). 9p \\ iil liile from \mei e M 
Xssociation for Contamination Control Boston 

\ standard is presented which t jvcrs the bisie requiiements 
of HLP\ (high-efficienev particulate iir) liltci s lor use in c k m 
air devices and m supplv in md eontimmatcd exhaust s\stem'; 
where extremely high tollection effiticnties {jJ " or hir^hti) 
tor submicron particles is reqaired Three levels of pert :)rmance 
and '\ grades oi tonstiuction i i c included This standaid is in 
tended as i bisis tor agict rent between bu\ ers and seiler^ 
( L C D 

204 TFNTATI\ I S r \ND\RDI 'OR FISTING VNDCERTI-
riC\TION OF P \RTIC1L\TE CLF \ \ ROOM'̂  \ \CC CS-DT 
1970 Boston, \mer ie in Associ ition fr i C onl mmation Con
trol (1970). 31p \v ul ible from \mcriean \ssocjition lor 
Contaminatio 1 Control, Boston, 

Methods n e specified for the perform mee tesimg ot ir t le m 
mg s\ stems whith use H E P \ iilters lo ael ie\ e clem rooms 
( L C D 

205 \MFRIC\N STAND\RD DESIGN GLID^ I OR \ R\DIO-
ISOTOPF I \BOR\TOm (T\PE B) .NSl \ j 2 196 i New 
^ ork, American Institute ot Chemical tngineers (1964) ISp 
\\ ailable from \merican N itional Standards Inst , New \ ork 

Recommendations aie maoe lor the essentf^l teitures of i 
T> pe B laboialoi> in vvhich r idioi'^otopes are used This s t m -
ddid does not presciibe det i ikd lequu enienls 'ot a I possii t 
isotope laboratories but does ident t\ the ^enei il requirements 
for the categories of radioisotope laboritorics listed The a m n n t s 
ind kinds of isotopes which tan be s ifcl\ handled m laboratri cs 
of \ irious designs are citetjorized Tlie laboratorv designation 
eonve s the radiotoxicit> of the isotopes involved and tht raaxi 
mum quantit> which is to be manipulaled Some KM) isotopes in 
lour hazard-potential categories are tabulated as well -̂  s the 
t>pe of laborator> identitied with the amount and kind of isotope 
manipulated The topics discussed mclude general arrangements 
of facilities, construction, required building services, suth as 
ventilation, waste dispc sal, and fire prexention facilities, and the 
laboratory work area (L C L ) 

206 CENTRIFUGAL PLMPS PTC s 2 IJbo. New 
\ o r k ; American Society oi Mechanical Engineers i,1966). 34p. 
\vailable from American Society of Mechanical Engineers New 
York 

Standards are presented for conducting and reporting tests on 
centrifugal pumps, including those of the mixed flow and axial 
flow types ( L C D 

207 BYPASS AND DR\IN CONNECTION STANDARD 
MSS Standard Practice SP-45 1953 Arlington, Va., Manu
facturers Standardization Society of the \ alve and Fittings In
dustry (1953). 8p. Available from Manufacturers Standarchza-
tion Society of the Valve and Fittings Industry, Arlington, V a. 

A standard is presented, for the design of valve and fitting 
drains, regardless of material or pressure and fabricated b\ -
passes for ferrous valves for all piessures wherever a bypass 
IS required The standaid covers standard s>mbols and locations 
of opening for drains and bypasses standard si7e of drains and 
bypass opemngs, minimum thread lengths in dram and bypass tap
pings, minimum diameter and depth of socketweld connection for 
dram and bypass, butt-welding connection for drain and bypass, 
bosses for dram and bypass connection, and methcxl of designating 
outlets of reducing fittmgs (L C L ) 

208 150 LB CORROSION RESISTANT CAST FLANGES 
AND FLANGED FITTINGS. MSS Standard Practice SP-51 1949. 
Arlington, \ a.; Manufacturers Standardization Society of the 
Valve and Fittings Industry (1957). 7p Available from Manu-
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ENGINEERING AND REACTORS 19 

facturers Standardization Society of the \ dive and Fittmgs In
dustry, Arlington, \ a 

A standaid is piesented foi the de&ign oi 150 lb c ist tl uiges and 
flanged fittings, designated categot le illy as * corrosion resistant 
and customarily made of lustemtic tvpes of stainless steel The 
standard covei s pressuie tempeiatme r iting identification m i l k 
ing, material, dimensions and toleiances facing finish thi cad of 
screwed flanges, ind gaskets (L C L ) 

209 loO LB CORROSION RCSISTXNT C\ST FLANGED 
\ ALVES MSS Standard Practice SP-42 1949 Arlington, \ i , 
M m ifacturers Standarchz ition Soc lelv of the \ alve and I ittings 
Industry (1959). 8p Avail ible from Manufacture i s btand ird-
ization Society of the Valve and Fittings Industrv, \rlington, Vd 

A standard is piesented tot the design of 150 lb c is t flanged 
valves designated categorically as ' coiiosion resistant and 
customai ily made of austenitic types ot stainless steel These 
valves are made with bolted bonnets with the exception of the \ 
pattern swing check valve which is m i ie with a threaded e ip The 
stand It d covet s pi essui e-tempei ifui e i itmgs identific ition 
m II kings, matcri lis 1 icings seats dimensions and toleiance-^ 
giskcts , ind bolting (L C i ) 

210 HIGH PR[ SSI RI CHEMIC M INDISTRA FL\NGt-S 
AND rHRLADFD STl BS FOR I SE WITH LFNS G\SKLTS MSS 
Standdrd Practice SP-6o 1962. \rlington, \ a , Manufacturers 
Std darciization Soeiet) of the \ iKe and I ittmgs Industry (1962) 
8p \vailable from M inufacturcrs Slandartiization Society ol 
the Valve and Fittings Industry, \rhngton, \ i 

A standaid is pic-enled toi the design ind lestinr, ol c is) md 
ioi[,ed steel t lm^c^ (wehUn^ ntek ind sti u|^ht inreidttij mo 
threaded stubs i m t i e u l u h designed t n c id connections mikuir^ 
use oi lens j , rsl ets The standaid c \ t rs a pre ssure i itin^ jf 
6000 lb It 7oO F, si/e identitic ition mirl m^s mitcrrais for 
gaskets md v ilvcs facings weldin^ end prep ir itron, threads 
foi screwed tl m^( s, md it sling ( I C L ) 

211 PIPE H\NG1RS \ND SI IMPORTS M M I RIM \ND 
DESIGN MSS StmddJd Pricticc SP-5h l^o'^ \rIington, \ i , 
Manuf leturers SUndai h,:ition S:>eict\ of Ihe \ ilve and 1-jttmg^ 
Industry (196") 12p \vailal le trom M muiacturers S tmda r l -
ization Societ\ of the \ ilve md I ittmgs Industry , \rlington, \ a 

A st Did ird is pi esenletl tui the m It 11 I dt sign, and labi K a 
lion c r iteri I to bt used in the m mul ictur c >1 st md ird ty jie s (. f 
pipe hinger tompjnenls me elm}, desir,nated minimum design 
woikin„ loids and tcmpci iture rilmj^s ( | C D 

212 PIPI H\NGLIiS \NDSLPIORTS SIIICTION \NI) 
\ P P l I C \ r i O N MSS standdrd Prdctite SP-C9 1966 New 
\ ork, M inof (tt ne i s Slant arch z ttio s icieU ol the \ he LI i 
I ittings Industrv (1966) l i p A\ ail ible Irom Mmul ie tu ie rs 
Stand irdization Societ\ oi the \ alvt_ md I ittings industiy, \ r l ing-
ton, \ a. 

\ s tmdi id IS pi ts tnlcd foi the selcetion and api^licalion il 
pipe han!-,ei s md supp )rts f ir ill st i \ le e temperatures H m^ci s 
and supports ire ol the t\pcs speetfiecl jn MSS SP :)̂  Prpe l impets 
ind Suimports M iter i ils md Design Refe i enec is also m ide lo 
( thei pi|5c su]ipoili 1̂  md t mtiolhn^ lenunts such as K^idt s 
le s(i amis mt] i s uicl s\\ \ hi (. i s 11 c D 

213 ST \NDARD MFTHOD OF M\GNFTIC PARTICI L 
TESTING \ND INSPPCTION 01 HP A\ ^ spFFI FORCINGS 
\STM A 275-68 PhiUdelphrd; \mencdn Society for Testing 
and Materi lis (1968) 7p Available from \merican Society 
for lesting and Materi ils Philadelphi i 

A procedure for magnetic particle insjjcetion oi steel foigmgs 
IS spccifiod Ihe pi utcdui e will pt oduet consistent results upon 
which acceptance s tmdirds can be bastd (L C L ) 

214 STAND XRD MFTHOD AND SPLCIFIC \TION I OR 
lONGITlDINAL-W \ \ L ULTRASONIC INSPECTION OF sTEFL 
PL\TLS FOR PRLSSLRL \ FSSFIS \STM \ 4 3 D - 6 " Phila
delphia, \mericai Society for Testing ind Materials (1969) 2p. 
\yailable from ^merIcan Society for Testing and Materials Phil 
ddelphia 

The examination procedure and aeccptancc standards are | r e-
sented for pulbe—ethe uttrasonre mspeetion of rolled eai bun and 
illov steel plates ^̂  in (19 UJ mm> in thickness and o\er oi 
fully killed pressurt \esscl quiUtv Th s standard w is de\t l jped 
lo assure dcli\er\ ot steel free fronr ^loss internal discontinuities 
such as pipe iu[Jtures oi Idminations md ts to be used v^hencvcr 
the inquiry, contr ict, order or specifitation states that the plates 
are to be subjected to ultrasonic inspection (L C L ) 

215 RFCOMMFNDI I) PRACTICl FOR LLTRASOMC TEST
ING \ND INSPECTION OF HLA\A sTLLL TORGINGS. ASPM 

A 388-6" Philadelphia, American Society for Testing and Mate
rials (1967) 6p Available from American Society for Testing 
and Materials Philadelphia 

Examui ition [irocedurcs are lecommendcd for the pulse echo 
ultrasonic inspection of heavy steel forgings by longitudinal and 
angle beam techniques This standard is to be used whenever the 
rnqurry contract order or specification btates th it toigmgs are 
to be subjected to ultrasonic mspeetion in lecoidanct with AST M 
Specrircatron A 8̂R ( L C I ) 

216 R\DI0GRVPH1C 01 ALir^ ST\NL\RI) 1 Ol S H U 
C \ST1\G- 1 OR \ \ I \ ES, 1 LANGI '-, H T TINGS, \ND OlHI R 
PIPING COMP( \ [ NTs MSS btandaid Practice s P - 4 1 9 J 9 
\ rIm,ton, \ i , Manufacturers St inciardiz ition Society ot the 
\ dive md 1 ittingb Industry (I9b0) 4p \ \a i l ib le trom Manu-
fdcturers statiddrdiz ition Society of the \ rive and I ittings In
dustry, \rImgton, \ i 

A s t indud method is piesenttd lor thi. t idiogtaphic inspection 
of steel c i^l ngs cither i s - e i s to i iftei welding to t ep m cistmg 
delects The pui pose of the guide is to ]DI o\ ide i st incj i d p icdce 
which w 11 limit llie numbei of possible vdiiibles in the pioccduic 
\mong the \ i i tbles spec lied c e \ i n or g immi i i\ ntensit\ 

types of c istin^^s to be i idio^ t̂ iphed nun bei md s /( gt i ulio 
gt iphs 1 eq 111 ed sp cimen [ii ep n ition dud thickness L C i to bt 
rad ogi iplu 1 ind film md equipment to be used ( I C L ) 

217 Ql \LIT\ ST\ND\Rn I OR STFFI CXSflNGSPOR 
\ \I \ FS PL\NGES, \ND I II TINGS \NU OFIII R I 11 ING COM-
PONI \ 1 S (\ ISl \L Ml FHOD) MSS Standard Pr letiet ' ^ P - J J 
1961 \rIinglon, \ i , Manul ic t iaers St mdai-thz ition s )(_it,t\ rf 
the \ dive iid I ittmgb II tiusirv (lObl) l"p \\ dil ible fr iin 
n 11 if letuiei b SI uidirdi? it ion s icicly o) the \ lUe m i l iLlin„ 
ln ius t r \ , \rlingfon, \ d 

A s t m d i t d o l iccept ibility Lor \ isu tl mspec tion of su ficcs m 
steel c ist II gs f) \ dues il m^c •- in 1 tiUin^s ispiescnted \ 
SCI ic s of 1 cfci once pliol jgi dphs t\ pic il ot the \ ii lous sut 1 ice 
It 1 eg il 11 iliL s common to steel pi essui e c istmgs md lUusIi it ins 
oi genei ilh icceptible in lg*nei ( l i i eiect IIJIC qu ili1\ i c pi i 
videci (I C I ) 

218 ĥ i DliO^l \ I IC tLsMNG O I STf M \ VL\ F'-
MSS stdiid id Pidctice SP-61 l i b l \rlington, \ i , M u u-
f leturets Stdnd irdrzdtion Soeietv of the \ live and I ittuigs In
dustry (l"^ 61) Gp \vail ible f rom M mufaet irers standardizd-
tion SoeiCt\ of the \ live m 1 I ittings In iuslry \r l i i j^ton, \ d 

\. stindi d IS presented t ii the hvdiostitic scit ind shell pies 
su e test n^ oi steel m^Ic thoel grit ind globe v ihes designed 
urd m ide A i i itei iK to mt it ))rc r iling cs t ib l fh id in \met ic in 
St indiici Vs \ I 1( 5 19i7 (1 C ] J 

219 cji \ i n \ SI \ M ) \ u u [ Oil s r i 11 CXSTINGS t O H 
\ \ I \ PS, I L\NGI S \ND I i n i N G S WD OFHi R PI I ING COM-
PONlNTS(IJU^ POWDFH ^L\GNPTIC P VRTICLP INSIICIION 
MI THOD) MSS Stand ird Practice SP-j3 19o7 \rlington, 
\ i , Manuldcturers Stun 1 ir di? ition Societ\ of the \ il\ e dnd 
I ittings Industry (19ob) 6p \v dilable from Manul icturers 
Standartbz ition Soeietv of the \ ihc and Fittmgs Industiy, \ r lmg-
ton, \ a 

\ sf m 111 d IS pi tsenlod fo th jn i^netic p ii tic le insptt lion of 
stce i c is( ri„s t M V tlv ( s fittings fi tnge ^ mi othc i ]» jiin^ com])o 
ncnls Such iiispeclion is p r i m u i h intended fot use tj nsut e th it 
such comp mtnls in oil r efmei v use under stipulated pr cssut e and 
tempf 1 ilLit e conditions meet s if ety ctjde i equii cm^nts (L C L ) 

220 AMP RICAN Sr\NDARD S\l E l ^ S r \ N D \ a D I OR 
OPI R\TIONS WITH I ISSIONABLE M \ I P Rl M S OLTSIDP RF-
\CrORS \NSI N 6 1 1964 > ew \ ork, American Society of 
Mechdnicdl Engineers (1964) 3p Avdilable from American 
National St mdards Inst , New 'Voik 

1 f Is st uid 11 d [iro\ idt s L,uid met in th» prevcnti :m oi iiuele ii 
ch im it ic lions m ill pioecdut e s outside i edctot s tor hdndlmg 
stoting pt jct bbing tr insportiiiL, ind trcdtmg iibbiondbU nu 
clidt s (jcne r iliztd bdsic crite 11 ( drt presented to ichie\e this 
puijiose Solutions to specific problems may be derrved from the 
leicrt ncc d Irtc r ituit (1 C I ) 

221 \MFRICAN N \TIO\ \L ST \NDARD N1_CLF\R 
CRiriC\LIT^ s^FFTA IN OPFR \T10NS WITH FISSK^N \HLP 
M ATP RIM S Ol TSIDE RL ACTORS ANSI N 16 1 1969. Hms
dale, III., \merican Nuclear Society (1970). 7p \vailable 
fiom \meircdn Nuclear Socrety, Hinsdale, 111 

This bt i iJdid is applic iblt to oper itrons w ith '̂ P̂u '̂̂ ''l ind 
^^''h and otlit r fissionable m ite t idls outside ot nude ir 11 dctors 
except the assembly of these materials undti controlled eondi 
tions such lb in critic it experiments Gtneralrztd babic ciiteria 
are piesented and limits art specified foi some simjile single 
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20 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

f i s s ionab le unitb but not for mul t iun i t a r r a y s Th i s s t a n d a r d does 
not inc lude the d e t a i l s of a d m i n i s t r a t i v e c o n t r o l s the des ign of 
p r o c e s s e s oi equ ipmen t the d e s c r i p t i o n of i n s t r u m e n t a t i o n for 
p i o c e s s con t ro l o r de ta i l ed c n t e i i a to be met in t r a n s p o r t i n g 
l i s s i o n i b l e m a t e r i a l s (L C L ) 

2 2 2 I S \ b l \ ^ u \ K l J Q l \ L I I \ CONTROL I OR P I \ T I -
t ^ p ^ I R w n M - \ I L M I \ L M I i I L I I I - M F - N T S w b i \ b i 

L^H7. Hinsda le , 111.; \ m c i i c d n N u c l e a r &ocieL\ (1967). 4p 
\^ i i l i b l e t t o m \ m e n c a n N u c l e a r faocicty, H i n b d i l c , 111, 

I h( nun nuirn qu i l iU c t n t i )1 OIK UuUn^ i i->p<_c li n i M q u n * 
nil Is i t I'l n 1 uil ictui ( p iU -U > ui i ii im i inii um lui 

]( mi nts ^1 ni 1 uK us( d m j < S( n i, h md 1( st i r tcP i s t ie out 
inn (i Ih( tu( 1 ( I( mi nls consjs l i 1) it u u u) \( li pi iU s < t i 
u miuni l iununut i i ill J\ tli U is L 1 id \\ ilii i lunHnuni 1 h i s bt ind ti d 
iS tppljf (lj|( ti. luf 1 ( k HK nls jn whiLh till tui 1 pi tU s ii < ni( cli in 
ic i l l \ t tsl( n( d )i \\{ idt d t( sui t pi tlr s 1 i '^li ULIUI il i i^idit\ but 
ii lio) s nut tpp!\ I I (1( m( nib in which l)i( iur I j:)l itt s u c 1 i i/( cl i 
ih sKk pi (ic s (1 C J 1 

2 2 3 ^1 \ \ [ ) \ R I ) Ml-THOn Ol T f S I l O R M O I S T L H l IN 
G R \ P H ! T I \ s r M C 562-69 P h i l a d e l p h i a ; \ m e r i c a n ^oc ie t ; 
tor T e s t i n g and M a t t r i i l s (1969) 2p A v i i l a b l e from X m e r i c m 
Socie ty for Ff s t i n g ind M Ut r i a l s Ph i l ade lph i i . 

I h i s m t t h o d t < ) \ t i s the d c t t r m m i t i o n ol tht p e r c e n t iĵ c ol 
iiiiii-,tuie m gi iphitt T h i s method i<- fc Lsibl<. o n h foi the \ o l -
ttiic m o i s t u r e p re ' - cn t on the gi iphite due te Lbsot]Hion from 

tht i t m o s p h t r e irid i s not intended to ^ u e 11 pr e M nt ( t i \e m o i s 
ture d Lt I tor ^ r iphilc whieh w i'- < \pobe<i to l iquid u itc i sueh is 
t iin puddles cte It is not l ikcU th it nuel t u gi iphitt would be 
suljie Ltcd to in\ high liqLiKl w it( r eonec nti Ltinn-^ <̂( th it thi'^ t", i c 

t u itc 1 IS not gL 1 m inc Iv m i ] \ si, s lA gi iphitc ' tutli) 

2 2 4 s i \ \ I ) \ h I , Mh m o p s 1 OH P]]\ MC \ I ~\\ S U N G 0 | 
tA P^l M I^O Mil) PRODI CTS \NI C l I'^l M P \H 111 R)N 711 1- OI^ 
Bl OC K \ ^ 1 M ( 4 7 3 - 6 ^ . P h i l i d e l p h n ; Vmt n c m Society for 
T^ Img md M i t e i M l s i l 0 r 9 ) 7p \ v i i l i b U from \ m e r i c ^ n S Q -
f u l \ for T( s t ing ind \ l i t ( ri l is P h i l i d t l p h n 

\ st md II (1 1 •- |)i c SL n u d loi nu ll >[is f i tl t [jhs MC il testing, 
I ^vpbuni 1) >ii d |ir odue ts inc. ludm^ t^\psi ni 1 illi ind ^^ | ^um 

p u till on iili )! blcK 1 1 lu U '-I nie thod*^ di st i ilitd ai e used L 
di. te I mine c ompi c ssiv e s t i en^th I k x u i a l s l i t n„li i , \v ight mtl 
t i u tkn t bs ot p qu I su 11 le m^ n u l 11 t t n t on, boar ti 11 ^t thi t 1 m ^ s , 
Lii I watt I ! t s i s t m t t (L (_ J i 

2 2 5 L S \ ^ I \ \ D \ R 1 J PRO I [ C 1 [V I CO \ ilNCA ( P \ l \ IS) 
[ Ofi I H[ Nl C I 1 \i? 1N[)I ^ n n \ \S1 \ J 1 1 K7 New \ ork, 
\ n i e u e ui Inst i tute ji C h e n u c il I n^mei r s ( i ' lu- ' ) , l-^p \ \ u l -
djle t i o m \ n i e i i c a n N i t ional StJii J i r d s Inst , New "i ot k, 

\ s i 11 1 vi I s I L s ^ n t 1 1 iL 1 j I n i l s i n u l l n M- l l ^ i 

w hiel] p! u t iiv c t ) 1 mg^ l| iinl'> h i s n 1 u i s m i nut K n t )n 
I 1( ^ I d\ bt e mp It etl and s t keUt f In i i pi xJuciljk U s i s 1 he 
t n 11 )nn c n i i l t ond i lKms of i h t s t t iqiitxt-^ ii e sut i i I'lU i 
J) iiin m i\ ht dt It ri )i Utcl b \ t \ [ j )si r t m im j l l < r a c inil)in i 
II tn I iht l o l k w i n g enn th t ions i >nr/ing i idiali >n, c c n t m i i n U i )n 
l)> r nil 1 u Li\ t n icl i tk s md d e c o n t a m m i t i m p i e t s s t s t h e m i t i N , 
nil me r i m m h i ^ h h pur itied w d t e r , ind il)i a'^ion )t w e a r I his 
si itidai d spec ilit illv ippl i t s to the su i 1 let s ot sucli tae ih t ie s 
js r eacU i s , iuel i ept ot e s s i n g |)! ni ls md labor iior les and 1 it 
t e l l s ( l o l l 

2 2 6 NT CI I \ R \ I s s l 1 S \SMh [«i l t I R \ N D P R t S s l Rl 
\ [ SSI L COUi . SI C l l O N III WIN Tl H 1^70 AUDI N I ) \ New 
'i 01 k, Vmei ic m S()cjet\ oi Mtcha j i ied l L n g i n e e r s (1970) 45p 
Av ill ible I r o m \ m e r i e a n S j t iC ty of Mccha iue il 1 -ngmeers , Nt w 
' l o r k 

Hti . is t t l [ et|uir eni t n ts lor the m i t e r i a l s de^iign, l i b r i e a t i o n , 
insjic t lion, u s t r n ^ mtl e e r t i t i t a t i o n ()i \ c t - s t l s tor use m nuc lea r 
p A\t_ t pUi I - L t i)t Lbei l td (H D R ) 

2 2 7 N I C L I \ R \ P S S F l S AsMi HOII PR \ N D PRI SSLRL 
\ P S S I L CODF SECTION RI SLMMLR 1970 ADDLNDA \^D 
I RRA 1 \ New Y o r k , \ m e n c a n Sot ie t^ of M e c h a n i c a l 1 n g i -
n c c r s (1970). 30p. \ v d i l a b l e f rom \ m e r j c a n Society of 
Meehan icd l F n g i n e e r t . , New \ o rk , 

R c M s t d r c q u i i t m c n t ^ for the m a t e r i a l s , d e s i g n , f ab r i ca t ion , 
inspce t ion , t e s i n ig , md ct r t r f ical ion of v e s s e l s foi use in nuc lea i 
p(wer p l an t s ir t p r c - e n t e d (H D R j 

2 2 8 R I L F S 1 OR I N b F R M C l INbPh CTION OF M CLF \ R 
Ri \ C 7 0 R COOLAN r SYSTEMS ASME BOILFR \ N D P R L S S L R 
\ I SSFL CODE. SECTION XI, New \ o r k , A m e r i c a n Socie ty of 
M e t h a m c d l I n g i n e e r s (1970). 2bp Avai lab le t i o m Amer i can 
Socret \ of Mechan ica l F n g m e e r s , New \ o r k . 

Ik quit tn iun tb foi i n - f e c i \ i e e mspt c t ion of pi esaur e conta in tng 
enni,)(inenis ot w a t e r cooled r e a c t o i t o o l i n g t i \ s i e n i s , i s s o c i a l e d 

i u \ i l i i i \ s \ s l i n i s md I n u 1 „(. ne\ to i t . eool in^ s\ s u m s n t. p i t 
s t n l t i l i t n t i u ! r t n e n t s { . ( \ ( . i t i i s s i t i t i t i i n i f i i e i s s t i i j t c l 
I iiispet ll M t e s | unsib lilt I t s pi \ is i lis 1 )i u t t s s i b i l U \ , defini 
ti >ns oi t \ ll in ill )n n t ihodb, e \ m m it ion Icehniqucs pt t s )iintl 
(ju ill tic III I "- tt L (|uene\ ol i n s j x t Ll 111, > ee ir d s , m i])pmH --̂  'ki t 
tu 1 (li insp Lli in r I su i t s mti dis) < si i i m inti i ep ui t r iU t i i 
(11 IJ K ) 

2 2 9 Ni ( I ' \ i \ i s s i 1 s vSMl ' OH [ K ^Mi T R[ ssT Ri 
\ [ SS L ( OD' s i MMI iv 19t S \!)iJ] N I ) \ N( w "i rl-, \ n c r i-
i j.n ^ >L I 1 %k( h u le ll ! ti^mi e i { I j r ^ j I4p \ \ u l b k 

i I \ 11 It 1 s )t u l.\ ll Mt eh imt k 1 I ^met I >-, Nt w "i )t) 

i \ t \ i s ( . d i ( _ i j i i J t i t i i i s l i i i h t m i l t t i i l s , d t s i ^ n , l i l n i t i i i 

in^l I I. ll 1 It ^M V md t t r u l i e III n ( 1 \ t s s t N 1 i us , i i m a It n 
i> \\< I I ml-- u 1 t s( ] u d ill IJ il ) 

2 3 0 NI C M \ k \ 1 SM I ^ \ s M I pOl ! 1 H W l i 1 RI ss l RI 
V f s s l I COD! WIN n 1! I0r>^ M)D1 N l ) \ N w > j k, win i i -
e Ul S o t K l \ nl \ k e h tme d I n g m e e r s (!9( s) sji \v u l il le 
I r u m \mi i i e m '- 'ocitU ol Meeh-iUJe il I ngmei r s , New "i o r k 

Kt \ 1--1, d I Ll] 111 t mt nts ku iht in iter la ls dt s ign , l a b r i t ii i n 
mspt c ll I lesiuif,, and 111 I fit it ion )f \ t s s t Is f r us t m nut k ai 
|j w t 1 |)1 nils u t I t est ntt i (ii [) R ) 

231 NI t I I \H V i s b l l S vSMI 1K)!I 1 R \N l i PRl s s l Ri 
\ 1 SSt I ( OIH I ( IK A III VMN I i ii 1^C9 \ I k ) [ N l ) \ N w 
^ 11 k, \ me l i e in ^ e iet\ o Meeh inic d [ ngmcer - , ( I T ' ) 1 p 
\ \ u l iMe h n \ m e r i m s it u l> ol Me ch init il f ii^me i , Nt v\ 
^ n\ 

iit \ is( I (I r I i!K I 1̂  I u lh( 111 itt 1 i l is dt s ign 1 ibi It ilioi 
t 1 ^Uii^ n i l . iliL Ll I 1 \ >. •-SI. js )( J u--t I iiK I u 

1 \\ 11 pi II s It I I 1 ( s u d 1' I) R 

2 3 2 HI I I S I OR CONST RI C 1 ION C)I Nl Cl i M< \ 1 SSI I s 
\SMI ROD 1 H \N1) PRI SSI Hh \ i SSI I CODI Si C HON 111 
New ^ or k, \ m e r i t m Societ> of Meeh m i e i l I ngmee i s (i JC^) 
23su \v u l i l ) l e I r o m \ n i e n c a n Socie ty ol Mechan i t il I i g i -
n c e r s , New 'i o r k 

R e q u i r e m e n t s tot l i e male r i a l s , dt s ign, t a b r i t d t m n m ^ p e t l i i n , 
tes t in j , , md e e r t i t u a t i in in \ c b s t l s l o r ust m iiu( k ar pou 11 
pi mtb a r e p r t si-nied \ t s s e l s speei l icd lj\ tht t )dt mel i It tht st 
whicn i r t dt s igned Lo t on t a in tht i t a t l i r eo I ml oi m idt r it( i 
St p II lit the ( ' ol m l oi ni iflei al )r ti om the ht it t r insfc r in ibun 
and eo l l cc t n u e k it v*. istt. frtmi iht svs t t m R t q u i r e n t n i s tot 
new t on'-lt ue tmn mtl lur meeh inieal and ll 11 m il sir t s s c s tku 
tt c\ c l ic ope I d ium ir e I r o \ rdtd (H D î  i 

2 3 3 Nl C M \ R s | 1 \ M S I P P E D S \ S I 1 MS PTC J - I 
1 1(9 Ncv. "̂  i rk , \nK lie m Society of Mi ch uiie li 1 n^mt L t -• 
(I'lf •"!). 3^11. Xv u l le i r o m \ m c i . e i s ) t i t ' \ oj Mt li mjt n 
E n g m ^ e i s , New ^ o r k 

Pi (It tduj i s 1 )i e nt luclmg t e s t s lo de lei mint tht i t i i n a l 
pt rf ll m UK t >1 v\ lit 1 11 ^led 11 ael jr stt mi supp]\ ^\ •-U i s 
ir e pi t St nttti 1 ht it s i s include td[ ) i t lL\ , i e let i [ i \̂  11 k \ i I 
e f f i e u n e \ , s i m p r e s s u r e , m o i s t u i e e o n l t n l , b o l u k m t i t 
s t t am mti n th t i re ld ted o p e r d t m g e h i i l e l e r i s i i e s \ supik 
n u n i m the s t k t l i o n dnd ealilji i i ion of the instrumL-nis i s t d 
IS in t luded (11 1) R i 

2 3 4 D R \ 1 r ASMF COUF I OR P I MPS \ N D \ M \ 1 S I Oii 
N l C L l \ H POWER New \ o r k , \ m e r i c a n Sot iet> o f M c t h m i e a l 
E n g i n e e r s {19GS) 213p. Availalile f rom \ m e r i c a n Soti<-tv of 
M e c h a n i c a l Eng inee r ' : , New York 

P r o p o s e d r d e s lot the m a t e r i a l s , d t s i g n , m a n u f i e U u e , t \ i n u n a 
l ion, t es t ing , antl cct t i l i t a t i o n r e q u i r e m e n t s fot pumps and \ iUt,b 
kit w a t e r e o o k d n u e k ir power plant applrt ati m& a i t prt:^ i iud 
The pum[)& and \ a l \ t a a r e divided into t h r e t cl i s s e s or tiualit\ 
l eve l s and the r t q u i t ttiientt- ttu t ich cl i s s i re d i s e u s s t t l m 
sepa t ale set l ions iH D R ) 

2 3 5 Nl C L F A l i V ESSM s ASM! BOi: i R \ N D PR! SSl RI 
\ ESbl L CODE. SI MMER 1969 \ U D [ N D \ New ^ o i K , \ m u r i -
ean Soc]et \ of M e c h a n i c a l 1-ngmeers (1969). 49p \v u l 1 le 
f r o m \ m e i j t i n Socie ty of M e e h d n i c a l E n g i n e e r s , Ntw \ o i k 

Rev ised i eqi n t m c n t s for the ma tc i i i l s , d e s i g n t ibi it Ui m, 
inspec t ion , t e s t ing , and ce r t t f i e a t i on of v e s s e l s ftir use in n u e k a i 
powei p lants a te p r e s e n t e d (II D R ) 

2 3 6 D R \ F T ASMF CODE 1 OR I N - S F R \ I C E T^STINC7 01 
\ A L \ E & IN M C L ? \ R POWFR P I ANTS New \ o rk , \ m e i i C d i 
Socie ty of M e c h i n i c a l E n g i n e e r s (1970) 15p. \vd i ldb le f rom 
A m e r i c a n Society of Mechanicdl F n g m e e r s , New '̂  o r k 

Rule>3 a r e p r e s e n t e d for conduct ing and r e p o i t i n g per iodic in 
s e r \ ice t e s t s and inspec t ions of \ a lues in w a t e r cooled nut k u 
power p lants The l u l e s appl \ to \ a l \ c s whose ftinetion is \ m l 
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ENGINEERING AND REACTORS 21 

to systems for the prevention of accidents or to the mitigation of 
the conseauences of accidents (H D R ) 

237 STANDARD MARKING SYSTEM FOR VALVES, FIT
TINGS, FLANGES. AND UNIONS. MSS Standard Practice SP-25 
1934. Arlington, Va.; Manufacturers Standardization Society of 
the Valve and Fittings Industry (1964), 24p. Avaiable from 
Manufacturers Standardization Society of the Valve and Fittings 
Industry, Arlington, Va. 

This marking system applies to the various classes of valves 
(including cocks), flanges, fittings, and unions, hereinafter termed 
products, of whatever material made, which manufacturers r ec 
ognize as regularly available products Examples of marking 
regular products are illustrated The term valve applies to such 
types as gate, globe, angle cross, plug, needle ball butterfly 
check of both the lift and swing type, and stop check It is recom
mended that this marking system also be used m so far as possible 
for such products as pop, safety, relief, reducing, regulating, and 
other valves that require special markings to indicate the particu
lar class of service for which the valve is made fauth) 

238 INSTRUMENTATION FOR EARTHQUAKES. AEC 
Safety Guide 12 1971. Washington, D. C ; Atomic Energy Com
mission (1971). 2p. Available-from Umted States Atomic 
Energy Commission, Washington, D. C. 

A program of instrumentation is described for promptly de
termining the seismic response of a nuclear power plant and 
comparing such response with that used as the design basis 
This comparison is needed to decide whether the plant can con
tinue to be operated safely (R W R ) 

239 USA AND IEEE GUIDE FOR CLASSIFYING ELEC
TRICAL INSULATING MATERIALS EXPOSED TO NEUTRON AND 
GAMMA RADIATION. ANSI N 4.1 1967. New York; Institute 
of Electrical and Electronics Engineers, Inc. (1968). 5p. Avail
able from Institute of Electrical and Electronics Engineers, New 
York. 

A guide to classify the environmental conditions of gamma radi
ation, neutron flux, and temperature m which electrical insulating 
materials must operate is presented These environmental c las
sifications are applicable to the specification and selection of the 
appropriate types of electrical insulation for nonmihtary equipment 
and devices that will be exposed to nuclear radiation Maximum 
exposure limits are tabulated (W H K ) 

240 WELDING FERROUS MATERIALS FOR NUCLEAR 
POWER PIPING. AWS DlO.5-59 1959. New York; American 
Welding Society (1959). 14p. Available from American Weld
ing Society, New York. 

The changes that are necessary in welding procedures be
cause of tiie application to nuclear power service of ferrous 
materials now used for conventional pressure piping systems 
m nonradioactive service are indicated The report repre
sents a compilation and review of many welding procedures 
and specifications for nuclear and non-nuclear power piping 
applications No major changes in many existmg welding pro
cedures for materials in high pressure piping are necessary, 
except for increased cleanliness and crevice elimination The 
emphasis should be on conforming to present specifications com
pletely and as mtended In any case, no limitations or additions 
should be made to existir^ specifications unless they actually 
contribute to better service or are improvements that are sig
nificant enough to justify any increased cost In addition, such 
variations in specifications must be attainable practically The 
most obvious differences in service conditions are m increased 
thermal shock if liquid metal coolants are used, greater cor
rosion potential for certain aqueous or molten fuel systems, and 
possible changes in material properties because of radiation 
effects. In addition, there is a biological hazard from radiation 
and the effects of particles of radioactive materials, which makes 
any leakage dangerous and maintenance difficult or even, m some 
cases, impossible Because of factors such as these, the highest 
quality product possible and practical is desired, (auth) 

241 SAFETY IN WELDING AND CUTTING. USAS Z49.1 
1967. New York; American Welding Society, Inc. (1968). 70p. 
Available from American Welding Society, New York. 

A standard for the protection of persons from injury and lUnes 
and the protection of property (including equipment) from damage 
by fire and other causes arising from welding and cutting is pre 
sented Specific provisions are included for gas welding, shieldei 
metal-arc welding, submerged arc welding, gas shielded-arc 
welding, brazing, and resistance welding However, the require
ments of this standard are generally applicable to other welding 
processes No attempt has been made to include all particular 

hazards which may be inherent when welding and cutting equipment 
is used in special industries (auth) 

242 WROUGHT STAINLESS STEEL BUTT-WELDING 
FITTINGS. INCLUDING REFERENCE TO OTHER CORROSION 
RESISTANT MATERIALS. MSS Standard Practice SP-43 1950. 
Arlington, Va.; Manufacturers Standardization Society of the 
Valve and Fittings Industry (1959). 12p. Available from 
Manufacturers Standardization Society of the Valve and Fittings 
Industry, Arlington, Va. 

This standard co\ers overall dimensions, tolerances, and mark
ing for wrought stainless steel butt-welding fittings In this stan
dard wrought IS used to denote fittings made of pipe, tubing, plate, 
bar, sheet, strip or forgings This standard covers only fittings 
made for use with Schedule 5S or lOS pipe except that short pat
tern stub ends suitable for use with Schedule 40S pipe are also 
shown Stainless steel fittings for butt welding to standard wall 
or heavier pipe should be produced in accordance with ASA B16 9 
(auth) 

243 STANDARD SPECIFICATION FOR NICKEL-CHRO-
MIUM-mON ALLOY PLATE, SHEET, AND STRIP. ASTM B 168-
70 Philadelphia; American Society for Testing and Materials 
(1970^ 13p Available from American Society for Testing and 
Materials Philadelphia. 

This specification is general and covers rolled nickel 
chromium iron alloy plate sheet, and strip Provision is made 
herein for material suitable for the general run of drawing, 
forming, stamping, bending, joining operations and all other 
common methods of fabrication Since the material may be used 
for purposes where the requirements of the operations are too 
particular to be prescribed in a general specification it is 
advisable in these instances for the purchaser to submit sam
ples or detailed information to the manufacturer and secure 
an adjustment of processing to suit the conditions for which 
the material is intended (auth) 

244 STANDARD SPFCIFICATION FOR SE AMLESS NICKEL 
AND NICKEL ALLCV CONDFNSER AND HEAT EXCHANGER 
TUBES ASTM B 163-66 Philadelphia, American Society for 
Testing and Materials (1967) I2p. Available from American 
Society for Testing and Materials Philadelphia 

This specification eovers seamless cold-drawn tubes of 
nickel and nickel alloys for use in condense! and heat-exchanger 
service Provision ib made for two carbon levels m nickel (only) 
in order that the low-earbon nickel may be selected for corrosive 
ind elevated temperature applications where it may be preferred 
to that of commereially pure, wrought nickel The sizes covered 
by this specification are 3 in and under in outside diameter with 
minimum wall thicknesses of 0 148 in and undei, and with average 
wall thicknesses of 0 165 m and under Tubes shall be specified 
to two dimensions only, for example, outside diameter and mini
mum wall thickness or outside diameter and average wall thick
ness The mside diameter shall not be specified (auth) 

245 STANDARD SPECIFICATION FOR TITANIUM AND TI
TANIUM ALLOY STRIP SHEET AND PLATE, ASTM B 265-69 
Philadelphia; American Society for Testing and Materials (1969), 
7p Available from American Society for Testing and Materials, 
Philadelphia 

This specification covers annealed titanium and titanium alloy 
strip, sheet, and plate as follows Grades 1 to 4—unalloyed t i 
tanium. Grade 5—titamum alloy (6 percent aluminum 4 percent 
vanadium). Grade 6-titanium alloy (5 percent aluminum, 2 5 
percent tm), and Grade 7-unalloyed titanium plus palladium 
(auth) 

246 STANDARD SPECIFICATION FOR FFRRITIC AND 
AUSTENITIC STEEL CASTINGS FOR HIGH-TEMPERATURE SER
VICE ASTM A 351-70. Philadelphia; American Society for 
Testing and Materials (1970) 7p. Available from American So
ciety for Testing and Materials Philadelphia 

This specification covers ferritic and austenitic steel castings 
for valves, flanges, fittings, and other pressure containmg parts 
intended for high-temperature and corrosive service One grade 
of ferritic and 17 grades of austenitic steel castings are included 
m this specification Selection will depend on design and service 
conditions, mechanical properties, and the high-temperature and 
corrosion-resistant characteristics (auth) 

247 STANDARD SPECIFICATION FOR NICKEL-CHRO-
MILM-IRON ALLOY ROD AND BAR ASTM B 166-70. Phil
adelphia, American Society for Testing and Materials (1970). 8p. 
Available from American Society for Testing and Materials, Phil
adelphia 

This specification covers nickel-chromium-iron alloy in the 
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form of hot-finished and cold-drawn rounds, squares, hexagons, 
and rectangles This specification is general Provision is made 
herein for material suitable for hot- and cold-workmg operations, 
machining, and all other common methods of fabrication Smce 
the material may be used for purposes where the requirements 
of the operations are too particular to be prescribed m the gen
eral specification, it is advisable in these instances for the pur
chaser to submit samples or detailed information to the manu
facturer and secure an adjustment of processing to suit the actual 
conditions for which the material is intended (auth) 

248 SPOT FACING FOR BRONZE, IRON, AND STEEL 
FLANGES. MSS Standard Practice SP-9 1929. Arlington, Va.; 
Manufacturers Standardization Society of the Valve and Fittings 
Industry (1970). 4p. Available from Manufacturers Standard
ization Society of the Valve and Fittings Industry, Arlington, Va. 

This MSS standard applies primarily to the spot facing of pipe 
flanges m brass, iron, or steel when east integral with valves and 
fittings, as well as the companion flanges used with these products 
(auth) 

249 STANDARD SPECIFICATION FOR SEAMLESS AU*̂ -
TENITIC STFEL PIPE FOR HIGH-TFMPER \TURF CENTRAL-
STATION SERMCF ASTM A 376-70 Philadelphia; American 
Society for Testing and Materials (1970), 7p. Available from 
American Society for Testing and Materials, Philadelphia 

This specification covers seamless austenitic steel pipe in
tended for high-temperature central-station service Among the 
ten grades covered are five H grades which are specifically in
tended for high-temperature service Optional supplementary 
requiiements specify additional tests which will be made only 
when stated in the order, together with the number of such tests 
required (auth) 

250 STANDARD SPECIFICATION FOR ELECTRIC-FUSION-
WELDED AUSTFMTIC CHROMIUM-MCKEL ALLOY STEEL PIPE 
FOR HIGH-TEMPLRATURF SFRVICF ASTM A-358-70. Phil
adelphia, American Society for Testing and Materials (1970) 6p, 
Available from American Society for Testing and Materials, Phil
adelphia 

This specification covers electric fusion-welded austenitic 
chromium—nickel alloy steel pipe suitable for corrosive or high-
temperature service, or both (Although no restrictions are 
placed on the sizes of pipe which ma> be furnished under this 
specification, commercial practice is commonly limited to sizes 
not less than 8-in nominal diameter ) This specification covers 
seven grades of alloy steel The seleetion of the proper alloy 
and requirements for heat treatment shall be at the discretion of 
the puichaser, dependent on the service conditions to be encoun
tered Two classes of pipe are covered as follows Class 1 -
all welded joints to be completely examined by radiography, and 
Class 2—no radiographic examination required Optional require
ments of a supplementary nature are provided for pipe where a 
greater degree of examination is desired These supplementary 
requirements call for additional tests to be made and, when de
sired, one or more of these may be specified in the order (auth) 

251 STANDARD SPECIFICATION FOR ALLOY-STEEL 
AND STAINLESS STEEL BOLTING MATERIALS I OR HIGH-
TEMPERATURE SERVICES. ASTM A 193-70 Philadelphia; 
American Society for Testing and Materials (1970). 8p. Avail
able from American Society for Testing and Materials, Philadel
phia 

Ihis specification eovers alloy and stainless steel bolting ma
terial for pressure vessels, valves, flanges, and fittings for high 
temperature service The term bolting material as used m this 
specification covers bars , bolts, screws, studs, and stud bolts 
The bars may be hot-rolled, forged, centerless ground, or cold-
drawn ferritic steels, or carbide-solution treated (annealed) an
nealed and strain-hardened austenitic stainless steels Eight 
grades are covered, including four ferritic steels and four austen
itic stainless steels Selection will depend upon design service 
conditions, mechanical properties, and high-temperature char
acteristics Nuts for use with this bolting material are covered 
(auth) 

252 '>TAND\RD SPECIIICATION FOR ALLO\ STEEL 
I ORGINGS FOR '^FAMI ESS DRUM HFADS AND OTHER PRt ^-
SLRE VESSELS ASTM A 336-70a. Philadelphi i, American 
Society for Testing and Materials (1970). 8p Available from 
American Society for Testing and Materials Philidelphia 

This specification covers forged alloy steel hollow di urns 
headeis, barrels , nozzles, and similar parts for use in piessuie 
vessels and also allo> steel forgings foi heads, covers plugs 
and other component parts for p iessure vessels Sixteen cla-^ses 
are covered, including ten ferritic steels and six austenitic 

steels Forgings made of steel grades listed in ASTM Specifica
tion A 335 seamless ferritic alloy steel pipe for high-temperature 
service may also be ordered under this specification The chem
ical, tensile, heat tieatment, and markup requirements of Speci
fications A 335 shall apply except the forgings shall conform to the 
chemical requirements of Specifications A 335 only with respect 
to ladle analysis On check analysis they may deviate from these 
limits to the extent permitted in this specification For closed-in 
forgings the requirements of this specification shall apply (auth) 

253 STANDARD SPECIFICATION FOR NICKEL-THRO-
MILM-IRON ALLOY SEAMLESS PIPE AND TUBE. ASTM B 167-
70 Philadelphia, American Society for Testing and Materials 
(1970) 9p Available from American Society for Testing and 
Materials Philadelphia 

This specification covers nickel-chromium-iron aUo> in cold-
drawn and hot-finished seamless pipe and tube intended for gen
eral corrosive service and for heat-resisting applications Cold-
drawn pipe and tube is ivailable in sizes of ê /g m and undoi in 
outside diameter, and 0 382 in and under in wall thickness Cold 
drawn pipe is available m various schedules Hot-finished tube is 
available in sizes 9*^ m and under in outside diametei ind 1 0 
m and under in wall thickness Pipe and tube ma> be specified to 
two dimensions onl> as follows outside diameter and averige 
wall, outside diameter and inside diameter ot inside diameter 
and average wall (auth) 

254 STANDARD SPECIFICATION FOR TITANIUM SPONGE 
ASTM B 299-69 Philadelphia, American Society for Testing 
and Materials (1969) 3p Available from American Society for 
Testing and Materials Philadelphia 

This specification covers virgin titanium metal melting stock 
This virgin metal is commonl> designated as sponge titanium be 
cause of Us porous spongelike texture (auth) 

255 STANDARD SPECIFICATION FOR SFAMI ESS AND 
WFLDLD AUSTENITIC STAINLESS STEEL TUBING FOR GEN
ERAL SERVICE A^TM A 269-69 Philadelphii; American So
ciety for Testing and Materials (1969) 5p Available from 
American society for Testing and Materials Philadelphia. 

This specification covers gi ades of st unless steel tubmg for 
gener ll corrosion lesist ingand low oi high tempet ituie se r 
vice (auth) 

256 STANDARD SPECIFICATION I OR W EI DED AUSTEN
ITIC STEEI BOIIER SUPERHEATER, HEAT-LXCHANGER, AND 
CONDENSER TLBFS ASTM \ 249-65 Philadelphia, \merican 
Society for Testing and Materials (1968) 5p. Available from 
American Society for Testing and Materials Philadelphia 

This specification covers welded tubes made from lustenitic 
steels with various giades intended foi such use as boilei super 
heater, heat exchanger or condenser tubes Giades TP304H, 
TP316H, TP321H, TP347H and TP348H are modific itions of 
grades TP304, TP316, TP321, TP347 and TP348 and ate in
tended foi high-tempei ature seivice such as for superhe itet'^ 
and reheaters This specific ition covers tubes '/g to 5 m in
clusive, in outside diameter and 0 035 to 0 320 m inclusive in 
minimum will thickness (auth) 

257 STANDARD SPECIFICATION FOR SEAMLESS \ND 
WELDED AUSTFMTIC STAINLESS STEEL PIPE. ASTM A 312-
70a Philadelphia; American Society for Testing and Materials 
(1970) 8p Available from American Society for Testing and 
Materials Philadelphia 

This specific ition covet s seimless and welded lustenitic steel 
pipe intended for hi^h-temper itui e ind genet il cot rosive sei 
vice Sixteen gr ides i ic covered Glides I P i()4H, TP 31611 
I V J21H, 1 P i47H, and 1 P }4HH ai c tnodifie itions of Grades I P 
304, TP 316, TP 321, TP 347 and TP 348 md u e mtended foi 
high-tempei ature seivice Option il supplementary lequnements 
II e pi ovided foi pipe where i gi eater degi t e of testing is desii ed 
These bupplementit J requirements c ill fot addition il tests to be 
mide and whendesiied one oi mot e of these n\i\ be speciiied in 
the order (tuth) 

258 STAND\RD I INISHLS I OH CONTACl F \CES OF 
PIPF FLANGFS AND CONM CllNG-FND FL\NGLS OF \ ALV FS 
AND FITTINGS MSS Standard Practice SP-6 1929 Arlington, 
\ a , M inufacturers Standardization Society of the \ alve and F it-
tings Indu&tr> (1963) 4p \vailable from Mmufacturers 
Standardization Society ot the \ alve md 1 ittmgs Industr\, Arling
ton, Va. 

Sever il types of cont let f ite s for 11 mges ire iltustr ited The 
stand lid finishes foi contiet faees of pipe flanges and eonnecting 
end fl ingt s of val\ es ind fittings of bionzc cast iion and steel 
01 ductile iron l i e desciibed ( C M C ) 
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259 STANDARD SPECIl IC \1 ION I OR Gl NI RAl RI -
QLIRFMENTS I OR C \RBON T F RUITIC AI I Ci \NDALSTEN 
ITIC \110\ STFII TLBFS \STM \ 450 70 Philadelphia, 
American Society for Testing ind Miterials (1970) 8p Avail 
able from American Society for Testing and Mate n i l s PhiHdel-
phia 

Ihis spteifieation covers a ^t ou] of common i ecjuit t ments 
which, when s|)ceified in the purehast oidei oi m an individual 
specification, shall ippl> to hot-finished and eold-di iwn, welded 
and seamless eai bon steel, and U 11 itie andaust tni tu allo\ stc 11 
undei each of the specifications issued bv tht Anieiu in Soe iet> 
foi Testing and Materials (auth) 

260 STANDARD SPECIl !C \TION I OR CLNTRII UGALI \ 
C\ST ALSTFNITIC COLD-W ROL GHT PIPI lOR HIGH-TFMPI R-
\TLRF SERVICE ASTM \ 452-65 Philadelphia, American 
Society for Testing and Materi lis (1966) 7p Xvailible from 
American Society for Testing and Miterials I hiladelphia 

1 his speeifieation covets auslenitie steel pii)e made b> the 
centrifugal c tsting pi ocess, subses^ut ntl> eoldwoikcd, ind given 
a I ccristalli7ing anneal Pipe oidei td to this spet ifieation is 
suitable foi ust in high-pi essui (. , high-tt mpciatut t seivices 
and shall be suitable for bendinj^ ind other foinun^ opei itions 
and for fusion v\ tiding Selection will dejiend on design, seivice 
eonditions mechanical p iope i t i t s , and high-tt mpt lature char
acteristics St ve I al giades of au stem tie steels are eovt reKl 
Optional supple mtntirv rt^quii t ments ire piovided whieh call for 
additional tests, and when des i i td , ahall be so sl i t t d in the pur
chase Older together with the nunibti of such tests rcquiitd 
(auth) 

261 STANDARD SPECIFIC \TIO\ FOR SI AMI F SS \ND 
WELDED TITANIl M TUBE FOR CONDFN^FRS AND HEAT EX
CHANGERS \STM B 338-65 Philadelphu, \meric m Society 
for Testing ind Materials (1965) op Available from American 
Society for Testing and Materials Philadelphia 

This specification covers six grades of seamless and welded 
titanium tubes intended foi use in surface condtns t i s , evapora
tors, and heat exchangers (auth) 

262 STANDARD SPFCIFICATION FOR TITANIUM AND TI-
TANILM AHOY FORGINGS ASTM B 381-69 Philadelphia, 
American Society for Testing and Materials (1969) 4p Avail
able from American Society for Testing and Materials Philidel
phia 

This specification coveis stven grades of annealed titanium and 
titanium alloy forgings as follows Giade F-1 to 1 -4 unalloyed 
titanium, Giade 1-5 —titanium alloy (6 percent aluminum, 4 per
cent vanadium), Giade I -b- t i t an ium alloy (5 peiccnt aluminum, 
2 5 percent tm), and Giade 1-7 —unallo>ed ti'anium plus palladium 
(auth) 

263 STAND \RD SPF Cll ICATIONS FOR RFMFI TFD LITH-
ILM METAL IN INGOT FORM. ASTM B 357-66 Philadelphia, 
American Society for Testing and Materials (1967). Ip Avail
able from American Society for Testing and Materials Philadel
phia 

These specifications cover one grade of remelted lithium metal 
in ingot form (auth) 

264 STANDARD SPECIFICATION FOR CENTRII UGALI Y 
CAST ALSTEMTIC STEEL PIPF FOR HIGH-TFMPF RATLRE 
SERMCF \STM A 451-66 Philadelphia, American Society 
for Testing and Materials (1966) 6p Available from Ameri
can Society for Testing and Materials Philadelphia 

Ihis specification covers austenitic alloy steel pipe made by th( 
centrifugal casting process intended for use in high-temperatui e 
or nucleai-pressure service Several grades of austenitic stain
less steel a re covered Optional supplementary requirements aie 
provided which call for additional tests to be made if desired 
(auth) 

265 STANDARD SPECIFICATIONS FOR FORGED OR 
ROLLED STEEL PIPE FLANGES FORGED FITTINGS AND 
VALVES AND PARTS FOR HIGH-TEMPERATURE SERVICE 
ASTM A 105-68 Philadelphia, American Society for Testing and 
Materials (1968) 4p Available from American Society for 
Testing and Materials Philadelphia 

These specifications cover forged or rolled steel pipe flanges, 
forged fittings, and valves and parts for high temperature service 
The term forgings shall be understood to cover one or all of the 
products mentioned above, either forged or rolled Two grades 
of material are covered, designated grades I and II respectively, 
and are classified in accordance with their mechanical properties 
(auth) 

266 STANDARD SPFCIF IC M IONS I OR SF\MI F SS C \R-
[^0\ STEI L PIPI I OR HIGH-TFMPI RATI RE SFRVICF \STM 
\ 106-68 Philidelphii \mer ic in Society for Testing ind Mate
rials (1968) lOp Available from \merican Society for Testing 
and Materials Philadelphia 

Ihese specifications cover seamless eaibon steel pipe foi 
hi{,h temperatuie st i vice m nominal s i / t s ' to 26 m intlusive, 
with nominal (average) wall thickness is given in ANSI H U lU 
1J5J Pipe having, othe i dimensions m ly tie furnished pif)vided 
sueh pipe cjm[)lies with all othe i i cciuiiements of thest speeifi 
cations Pipe oideied under these spet ificati ins shall lie suit 
iblt foi bending flinginf, and s inul i r ft rnunt, operati )ns Sup 
plemcntary i equii e ments of an option il n iture are pi ovided f )i 
seamless pipe intended f )i u^c in ctntial stations having «team 
service pressures of 100 psi and ovei and high temperatures 
01 othe J applit itions whei t a supt rioi gi adt of pipe is lequiied 
Ihtsc supplement II V i tqui ienunts eail foi additional tests t( 
be made (auth) 

267 STXNDMU) SPLCIl IC \ LION 1 OR COH MBU M AND 
CGI I MRU M M l C n STRIP SRI I 1 I Oil \ND PL \TI ASTM 
B 393-64 Philidtlphia \mericin Society for Testing md Matt-
r i l l s (1965) "p Av (liable from Amencm Society for Testing 
and Materials I hil idt Iphi i 

Ihis specilieati n e \ e i'̂  unalbiytd ni )bium and niobium illo\ 
strip, sheet foil and plate as follows Ivpe 1 —reaetoi giadc 
unallowed niotmim Ivpe ^ —c)mmeit ia l giade unallowed nio 
bium, and l\i)e \ i t a e i i i giade ni )hium allo^ eontainint, 1 
/ireonium (auth) 

268 STAND \KD SPF CII IC \TION I OR COI I MBit M \ND 
COl LMBILM Al I ()\ INGOTS \STM B 391-64 Philadelphia 
\merican Society for Te stmg and M iterials (1965) 5p \v u l -
ible from Americin societ\ for Testing and Materials Philidel
phia 

Ihis spec if I cat 1 >n e n e r s unall ")\ed m )l)iuni and niobium ilii\ 
ingots prepared by fusion compiessing and sintering of powdei 
or othci suitable means to product ef)ns )lidated nu t i l fn pi ) 
ccssing to vaiious basic shapes 1 lie mateiials covered by this 
specification aie lypc 1 —reactor gi ide unalliyed niobium, 
I vpc 2 —commercial grade unalloyed niobium and lypt i — 
reactor grade niobium alloy containing 1 zirconium When in 
alloy not listed in this specificati m is desiied tht purchaser may 
specify changes in chemical composition and other lequiiemtnts 
needed to obtain the desiied matciial (auth) 

269 ST\NDARI) SPI CIFICAnON lORCOLLMBILM \NI) 
COI UMBILM AI I O-̂  B\R ROD ANDWllU ASTM B 392-64 
Philadelphia American Society for Tt sting and Materials (1965) 
6p \vailable from \merican Society for Testing and Miterials 
I hiladelphia 

Ihis speeifitati )n covers unalloyed niobium and niobium alloy 
bai , rtxi, and wiie as follows Tvpe 1 reactor grade unalloyed 
niobium l>pe 2 commercial grade unalloyed niobium and 
lype 3 —reactor grade niobium alloy containing 1 / l ie )nium 
(auth) 

270 STANDARD SPFCII ICATION 1 OR PRIMARY COL UM-
BIUM METAL ASTM B 383-64 Philadelphia, American Soci
ety for Testing and Materials (1965) 5p Available from Amer
ican Society lor Testing and Materials Philadelphia 

Ihis specification covers primary niobium metal, including 
virgin niobium metal for consolidation or melting It also covers 
powder, roundels, beads, sponge, and other forms in which the 
primary metal may be produced Two grades, reactor and com 
mercial, are included (auth) 

271 STANDARD SPECIFICATION I OR ELECTRIC-FLSION-
WELDED STEFL PIPE FOR HIGH-PRESSLRE SFRVICF ASTM 
A 155-70 Philadelphia, American Socety for Testing and Mate
rials (1970) 7p Available from American Society for Testing 
and Materials Philadelphia 

Ih i s specification coveis electric-fusion-welded steel pipe 
suitable for high pressure service and for use at high, inter 
mediate, or lower temperatures, depending upon grade of mate
rial specified, in outside diameters 16 in and larger with wall 
thicknesses up to i 000 in Pipe having other dimensions may 
be furnished piovided such pipe complies with all other require
ments of this specification Pipe ordered under this specification 
shall be suitable for bending, flanging (vanstomng), coriaigating, 
and similar forming operations Several grades of carbon stet l 
and alloy steel plates are covered, of different minimum speci 
fied tensile strengths and of flange oi firebox quality, also, two 
different classes of welded joint quality as defined by heat treat 
ment and radiographic requirements Two classes of pipe are 
covered as follows Class 1 — all pipe to be heat treated and 
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radiographed and Class _—all allo\ steel pipe to be heat treated 
and caib;)n steel pipe 4 in and ver m thickness 11 be heat 
treated (auth) 

272 STANDARD SPFCIFICATION I OR CARBON AND \L 
LO'i STEFL NLTS FOR BOLTS FOR HIGH-PRFSSLRE AND HIGH-
TI Ml I R \Tl RE SFI \ ICF \STM \ 191-69 I hiladelphia 
Xmerican Societ\ for Testing and Materials (1969 bp Vvail-
able from \merican Societv for Testing and M iterials Philadel
phia 

I his sf I eilicati ")n eovt r s steel nuts for b Us used in hrgh 
pressi r t e r I igh tenpcia t rt service 1 lioth Iwelve grades 
of n lit rial f r services 11 > m^ in degree f seveiitv arc e vered 
Or id ts 1 1 6 " s sc ^M s i and -̂ F for service urdcr the 
most se ere c ndiii ns a id t i adcs 1 an 1 H f r less sev er e 
service conditions auth 

273 srAND\RD SI p CII ICATION I OR SF \MI ESS T F R-
HITIC \NI) \LSTFMriC Al 1 0 \ STFEL BOIIFR si pf R-
Hf \TI R \Nn HF \T L\CH\NGFR TLBFS XSTM A 21? "( 
Philadelihia \merican Society for Testing ind Materials (1970) 
"p Xviilalle from \meric m Society for Testing and Materi Us 
I hiladelphi 

This spt-Cificati :)n eo ers seamless ferritic and austenitic 
steel b ilei and superheatei tubes and austenitic steel heat 
exchanger tubes designated Giades T i 11 10 i Grades IP 
301 H 11 16 H I P !21 H IP M7 H and LI US II are modi 
fieatims f Grades II 1J4 II Ub IP i 1 11 J47 and TP 
}4>̂  and are intended f r high temperature seivice such as 
fot superheaters and reheaters This specification covers tubes 

to i in inclusive in lulside diameter and 0 0!o to 0 oOO in 
inclusivt m minimum \ali thickness (auth) 

274 SI \NDARD SPFCIFICATION FOR CARBON STEEL 
PLATES FOR PRESSURE VESSELS FOR INTERMEDIATE \ND 
HIGHER TEMPERATURE SERVICE ASTM A 515-70 Phil
adelphia American Society for Testing and Materials (1970) 5p 
Available from American Society for Testing and Materials Phil
adelphia 

This specification covers carbon—silicon steel plates m four 
tensile strength ranges designated Grades 5 60 65 and 70 
intended primariU for intermediate or high temperature service 
in boilers and other pressure vessels It is expected that plates 
will be manufactured in accordance with coarse grain practice 
The maximum thickness plates of Grade 55 shall be 12 in and f 
Grade 60 60 and 70 shall be 8 in This material is intended for 
fusion welding Welding technique is of fundamental importance 
and it IS presupposed that welding proceduie will be in accordance 
with approved methods (auth) 

275 STANDARD SPECIFICATION FOR CARBON STEEL 
PLATES FOR PRESSURE VESSELS FOR MODERATE AND LOWER 
TEMPERATURE SERVICE ASTM A 516-70a Philadelphia 
American Society for Testing and Materials (1970) 5p Avail
able from American Society for Testing and Materials Philadel
phia 

This specification covers carbon manganese-silicon steel 
plates m four tensile strength ranges designated Grades 55 60 
65 and 70 intended primaril> for service at temperatures in 
pressure vessels where improved notch toughness is important 
The maximum thickness of plates of Grade 55 shall be 12 m and 
of Grades 60 65 and 70 shall be 8 in This material is intended for 
fusion welding Welding technique is of fundamental importance 
and it is presupposed that welding procedure will be in accor 
dance with approved methods (auth) 

276 STANDARD SPECIFICATION FOR STAINLESS AND 
HEAT-RESISTING CHROMIUM AND CHROMIUM-NICKEL STEEL 
PLATE SHEET AND STRIP FOR FUSION-WELDED UNFIRED 
PRESSURF VESSELS ASTM A 240-70 Philadelphia American 
Society for Testing and Materials (1970) 6p Available from 
American Society for Testing and Materials Philadelphia 

This specification covers chromium—nickel stainless and heat 
resisting steel plate sheet and strip for fusion welded unfired 
pressure vessels (auth) 

277 STANDARD SPECIFICATIONS FOR FORGED OR 
ROLLED ALLOY-STEEL PIPE FLANGES FORGED FITTINGS 
AND VALVES AND PARTS FOR HIGH-TEMPERATURE SERVICE 
ASTM A 182-69 Philadelphia, American Society for Testing and 
Materials (1969) 9p Available from American Society for 
Testing and Materials Philadelphia 

These specifications cover forged or rolled alloy steel pipe 
flanges forged fittings and valves and parts intended for high 
temperature service The term forgings shall be understood to 
cover one or all of the products mentioned above either forged 

or rolled Twent\ five grades are covered including eleven fer 
ritic steels and fourteen austenitic steels Selection will depend 
upon design and service conditions mechanical properties and 
the high temperature characteristics The H grades of the 300 
series are modifications of the standard 300 grades and intended 
for service above 1000 F (auth) 

278 TI NTATIVE SPFCIFICATION FOR UNALLOYED URA
NIUM CASTKGS ASTM B 419 64T Philadelphia American 
Society for Testing and Materials (1965) 7p Available from 
American Society for Testing and Materials Philadelphia 

A specification covering unalloyed uranium castings prepared 
from primary and secondary melting stock or both is presented 
(auth) 

279 STANDARD SPECIFICATION FOR PRIMARY HAFNIUM 
METAL SPONGE AND OTHER FORMS ASTM B 414-67 Phil
adelphia, American Society for Testing and Materials (1968) 4p 
Available from American Society for Testing and Materials Phil
adelphia 

A specification is presented covering virgin hafnium metal 
commonly designated as sponge because of its porous sponge 
like texture it may also be in other forms such as chunklets 
The specification does not cover crystal bar (authj 

280 STAND \RD SPECIFICATION FOR MANGANESE-
MOLYBDENUM AND MANGANFSF-MOLYBDFNUM-NICKEL AL
LOY STEFL PLATES FOR PRESSURF VESSELS ASTM A 302-
70 Philadelphia \merican Society for Testing and Materials 
(1970) 5p Available from American Society for Testing and 
Materials Philadelphia 

A specification covering manganese molybdenum and manganese-
molvbdenum nickel steel plates in two high tensile strength 
ranges designated Grades A B C and D for use in boilers and 
other pressure vessels is presented The minimum thickness of 
plates to be furnished to this specification is V4 in The maximum 
thickness is limited only by the capacity of the selected composi
tion to respond to the heat treatment and meet the specified me
chanical tests Welding technique is of fundamental importance 
and it IS presupposed that welding procedure shall be in accor
dance with appro\ed methods for this class of material (auth) 

281 ST\NDARD METHOD OF TEST FOR DF NSITY IN AIR 
OF MANUF ACTLRED CARBON AND GRAPHITE ARTICLES BY 
PHYSICAL MFASUREMENTS ASTM C 559 69 Philadelphia 
American Society for Testing and Materials (1969) 2p Avail
able from American Society for Testing and Materials Philadel
phia 

A method covering the determination of the density of manu
factured articles of carbon and graphite from measurements of 
weight and dimensions m air at 25 C is described The methcxi is 
also applicable to boronated carbon or graphite a dispersion of 
boron m either carbon or graphite shapes used for control rods 
and neutron shielding in nuclear technology (auth) 

282 IFNTATIAE SPECIFICATION FOR UNALLOWED URA-
NILM MELTING STOCK ASTM B 420-64T Philadelphia, 
American Society for Testing and Materials (1965) 6p Avail
able from \merican Society for Testing and Materials Philadel
phia 

A specification covering unalloyed primary and secondary ura 
mum malting stock or both is presented (auth) 

283 STANDARD SPECIFICATION FOR COLLMBIUM AND 
COLUMBIUM ALLOY SEAMLESS AND WELDED TUBES ASTM 
B 394-70 Philadelphia American Society for Testing and Mate
rials (1970) 6p Available from American Society for Testing 
and Materials Philadelphia 

This specification covers wrought niobium and niobium alloy 
seamless and welded tubes as follows Type 1 — reactor grade 
unalloyed niobium Type 2—commercial grade unalloyed nio
bium and Type 3—reactor grade niobium alloy containing 1 per 
cent zirconium (auth) 

284 AMERICAN STANDARD NUCLEAR GRADE. URANIUM 
METAL MELT STOCK, NUCLEAR GRADE URANIUM DIOXIDE. 
SINTERABLE. NUCLEAR GRADE. URANIUM DIOXIDE, COM-
PACTIBLE ANSI N 5 4, 5 5 5 6 1965 New York, American 
Institute of Chemical Engineers (1955) 40p Available from 
American National Standards Inst , New York 

A specification is given for unalloyed nuclear grade primar\ 
uranium metal stock which includes depleted naturil or en 
riched uranium metal of an available ^̂ Û content in the form 
of deibies buttons or cut pieces Specifications for nuclear 
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grade uranium dioxide as sinterable powder or eompactible 
material cover depleted natural oi cniiched material of anv 
available ^̂ Û eontent The physic il and ehemical lequiiements 
are delmed (G M C ) 

285 LICENSING OF PRODUCTION AND UT1LI7 A HON 
FACILin iS . 10CFR50 1969. Washington, D C ; Superin
tendent of Documents, GPO (1970). 43p Available from Super
intendent of Documents, GPO, Washington, D C 

Minimum lequirements toi qualitv assurance in the design of 
L S nuclear powei plants emploving water cooled reactors are 
presented (H D H ) 

286 (WCAP-7669) NUCLEAR INSTRUMENTATION SYS
TEM TOPICAL REPORT Lipchak, J B.; Stokes, R A (comps ) 
(W estinghouse Electric Corp , Pittsburgh, Pa Nuclear Fnergy 
Systems [Div I) Apr 1971 56p 

The Nuclear Instrumentation System (NIS) is an integral part 
of the nuclear steam supply system provided for pressurized 
water reactor power plants It monitors the power level of the 
reactor at all times and is used primarily for plant protection 
It also provides appropriate alarm functions during plant operat
ing and shutdown conditions In addition it provides a secondary 
control function, and indicates reactor status during start-up 
and power operation The three overlapping ranges of instrument'^ 
tion (source intermediate and power) provide overpower trip 
protection at increasing levels during btartup and at power opera 
tion A functional description of the standard nuclear instrumen
tation system used on PW R plants is presented I he sensor types 
and the signal processing equipment for each of the channels are 
described (auth) 

287 N\TIONAL FIRE CODI S. A COMPILATION OF 
NFPA CODES, STVNDARDS, RI COMMENDED PRACFICFS, AN I* 
MANUAIS \OLUMr 9. OCCLPANC\ STANDXRDSAND 
PROCESS H \ / \RDS, 1970-71 Boston; National I ire Protection 
\ssocidtion (1970). 826p Available from National 1 ire Protec
tion Association, Boston. 

A selected gioup of standirds ind manuals on oecupancies and 
piocess ha/aids is presented Included are NFPA 801 Recom
mended 1 lie Pi otection Priet iee toi 1 aciiities Handling Radio 
ictive Mite t i i l s md NFPA bi)2 Recommended I i i e Protection 
I'l actice toi Nuclear Reactors (il D R ) 

288 RI COMMENDED I IRF PROTECTION PR\CTICE FOI 
NL CLE \R RF \CTORS. NI P \ 802 1960. Boston, National 
I ire Protection \ssociation (1960). 71p Avail ible from 
National I ire Protection \ssociation, Boston 

Potential tiie and explosion ha/aids in nuclear reactor tacilitics 
are discussed I u e protection practices are described and prob
lems of speetfie leaetor typcfa are examined (H D R ) 

289 LEGAL STANDARDS FOR NAVIGATION OF NUCLEAR 
SHIPS, de los Santos Lasuretgui, Alfonso; Palomo, Luz Corretjer 
(Junta de Energia Nuclear, Madrid) Energ. Nucl, (Madrid); 15: 
No. 69, 41-51(Jan-Feb 1971). (In Spanish). 

The navigation of nuclear ships requires legal standards dif
ferent from those that regulate the navigation of conventional 
ships In turn these standards, while forming part of what is 
called "Nuclear Law " have to be distinct from those that apply 
to fixed installations or to the transport of nuclear substances 
This is the reason that there have been so many arrangements 
in connection with these ships, in spite of the small number of 
them, including two multilateral conventions and various bilateral 
accords as well as much national legislation occupied with the 
legal problems that surround nuclear ships (tr-auth) 

290 SPECIAL CONSTRUCTION. ARRANGEMENT, AND 
OTHER PROVISIONS FOR NUCLEAR VESSELS. 46 CFR 37 
1968 Washington, D. C ; Superintendent of Documents, GPO 
(1968). 2p. Available from Superintendent of Documents. GPO, 
Washington, D. C 

Requirements for the design, construction, inspection, cert i
fication safety, and operation of ships utilizing nuclear energy 
for propulsion or for any other purpose are presented (H D R ) 

291 PIPING SYSTEMS AND APPURTENANCES. 46 CFR 
56 1968. Washington, D. C ; Superintendent of Documents, GPO 
(1968). 30p. Available from Superintendent of Documents, 
GPO. Washington, D. C. 

Specific limitations or modifications to USASI Code B31 1 for 
pressure and power piping to apply to ships and barges are pre
sented (H D R ) 

292 SPECIAL CONSTRUCTION, ARRANGEMENT, AND 
OTHER PROVISIONS FOR NUCLEAR VESSELS. 46 CFR 79 
1968. Washington, D. C.; Superintendent of Documents, GPO 

(1968). 2p. Available from Superintendent of Documents, 
GPO Washington, D. C 

Requirements for the design construction inspection, cer t i 
fication safety and operation of ships utilizing nuclear energy 
for propulsion or for any other purpose are presented (H D R ) 

293 SPECIAL CONSTRUCTION, ARRANGEMENT, AND 
OTHER PROVISIONS FOR NUCLEAR VESSELS. 46 CFR 99 
1968. Washington. D. C ; Superintendent of Documents, GPO 
(1968). 3p. Available from Superintendent of Documents, 
GPO, Washington, D. C 

Requirements for the design, construction, inspection, certifi
cation safety, and operation of ships utilizing nuclear energy for 
propulsion or for any other purpose are presented (H D R ) 

294 PROVISIONAL RULES FOR THE CLASSIFICATION 
OF NUCLEAR SHIPS. London; Lloyd's Register of Shipping 
(1965). 9p. Available from Lloyd's Register of Shipping, 
London. 

Criteria for the design, fabrication, and operation of ships 
equipped with nuclear reactors for main propulsion are presented 
Requirements are included for the hull, pressure vessels and com
ponents, reactor engineering, reactor control, complementary in
stallations, and maintenance (H D R ) 

295 M CLF AR PRESSURE \ ESSELS 46 CI R 55 1968 
Washington, D. C.; Superintendent of Documents, GPO (1968). 
3p Available from Superintendent of Documents, GPO, Wash
ington, D C 

Specific limitations or modifications to Section HI of the 
ASMF Codt foi nucleir vessels are presented (H D R ) 

296 STANDARD SPECIFICATION FOR TANTALUM ROD 
AND WIRE ASTM B 365-70 Philadelphia; American Society 
for Testing and Materials (1970). 2p Available from American 
Society for Testing and Materials, Philadelphia. 

This specification covers rods and wires of unalloyed tantalum 
m the following grades powder metallurgy arc cast and electron-
beam cast (auth) 

297 STANDARD SPECIFICATION FOR ZIRCONIUM AND 
ZIRCONIUM ALLOY SHEET, STRIP, AND PLATE FOR NUCLEAR 
APPLICATION ASTM B 352-67 Philadelphia. American Soci
ety for Testing and Materials (1968). 9p. Available from Amer
ican Society for Testing and Materials, Philadelphia 

This specification covers hot- and cold-rolled zirconium and 
zirconium alloy sheet strip, and plate Three grades designated 
as reactor grade zirconium and zirconium-tin alloys RA-1 R-1 , 
and RA-2 suitable for use in nuclear application are described 
The products covered in this specification include the following 
forms and sizes sheet 24 in or more in width, under 0 187 in in 
thickness strip, less than 24 in in width, under 0 187 m in thick
ness, and plate, over 10 in in width. 0 187 in and over in thick
ness (auth) 

298 STANDARD SPECIFICATION FOR WROUGHT ZIRCO
NIUM AND ZIRCONIUM ALLOY SEAMLESS AND WELDED TUBES 
FOR NUCLEAR SERVICE. ASTM B 353-69. Philadelphia; 
American Society for Testing and Materials (1969). 6p. Avail
able from American Society for Testing and Materials, Philadel
phia. 

This specification covers seamless and welded wrought z i r 
conium and zirconium-alloy tubes for nuclear application Three 
grades designated as reactor grade zirconium R-1 . and zirco-
nium-tin alloys RA-1 and RA-2, suitable for nuclear application 
are described (auth) 

299 STANDARD METHOD FOR MEASUREMENT OF LAT
TICE SPACING OI NUCLEAR GRAPHITE. ASTM C 558-69. 
Philadelphia, American Society for Testing and Materials (1969). 
2p Available from American Society for Testing and Materials, 
Philadelphia 

This method covers the measurement of the characteristic 
lattice space in the (00 1) and (110) cry stall ographic directions 
m nuclear giaphite (auth) 

300 (CONF-710512-13) NUCLEAR CODE CLASS. SAFETY 
CLASS, AND QUALITY ADMINISTRATION; HOW THEY TIE TO
GETHER Seth W B (Westinghouse Electric Corp Pittsburgh, 
Pa PWR Systems Div ). 12 Feb 1971 7p. (71-PVP-56). 
ASME. New York $2 00 

From first national congress on pressure vessels and piping, San 
Francisco, Calif (10 May 1971). 

The Atomic Energy Commission in their General Design Cri 
teria for Nuclear Power Plants Construction Permits set criteria 
for the power plants with the intent that industry would prepare 
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codes and standards to implement these General Design Criteria 
The 1971 ASME Boiler and Pressure Vessel Code Section 111, 
Rules for Construction of Nuclear Power Plant Components defines 
three levels of "quality in the code classes for pumps, valves 
pipes and vessels but looks to systems safety criteria for guidance 
in selection of the appropriate code class for a specific applica
tion The American Nuclear Society has developed their Nuclear 
Safety Criteria for the Design of Stationary Pressurized-Water 
Reactor Plants which identifies safety classes for safety related 
systems in a pressurized-water reactor'plant and correlates the 
code class to the safety class The applications of the correct 
ASME CODE Class to the ANS Safety Class and of Quality Admin
istration (how sure you are that you got the quality you asked for) 
to justify the use of appropriate code class equipment in specific 
safety class systems are described (auth) 

301 (A/CONF 49/P-43) ROLE OF CODES AND STAN
DARDS IN ACHIEVING SAFE DEPENDABLE, AND ECONOMIC 
NUCLEAR POWER. Joslln, Murray (Consultant), Lee, William S 
(Duke Power Co , Charlotte, N C ); Bender, Myer (Oak Ridge 
National Lab , Tenn ), Landis, John (Gulf General Atomic, Inc , 
San Diego, Calif ); Case, Edson (Division of Reactor Standards 
(AEC), Washington, D C ) , Rosen, M A (Division of Reactor 
Development and Technology (AEC), Washington, D. C ), Ramey, 
James T (Atomic Energy Commission, Washington, D C ) Sep 
1971 13p (CONF-710901-i) Dep. NTIS. 

Prepared for fourth international conference on the peaceful uses 
of atomic energy, Geneva Switzerland (6 Sep 1971) 

The current nuclear standards program is described, which par
ticular emphasis on organization and procedural features designed 
to expedite standards production It includes the standards organi
zations of the technical societies that do the vast bulk of standards 
drafting and updating work Statistics showing the number of work
ers supplied by various sectors of industry and government are 
included Methods by which priorities are established and progress 
in the principal priority efforts are indicated The various ways 
m which the USAEC is supporting the program are also described 
(auth) 

302 (CONF-710416-, Paper 5) ANS 3.1 QUALIFICATION 
STANDARD. Reed, Glenn A. (Wisconsin Michigan Power Co., 
Appleton, Wis.). 22p. 

From Symposium on training of nuclear facility personnel; 
Gatlinburg, Tenn. {19 Apr 1971). 

In Papers presented at the symposium on training of nuclear 
facility personnel (1971). 

A proposed standard for the selection and training of personnel 
for U S power reactors is presented (D C C ) 

303 PRESSURE VESSEL CODES THEIR APPLICATION 
TO NUCLEAR REACTOR SYSTEMS. FINDINGS FROM A SUR
VEY BY THE INTERNATIONAL ATOMIC ENERGY AGENCY. 
Technical Reports Series No. 56, 1966. Vienna; International 
Atomic Energy Agency (1966). 25p. Available from Inter
national Ator..iO Energy Agency, Vienna. 

The replies of 15 member states to an mquiry concernmg the 
problems of applying national pressure vessel codes to nuclear 
reactors are presented Included m the discussion are regulatory 
aspects of codes, scope and content of national codes, code ap
plications, nuclear codes, and special requirements of codes for 
application to nuclear vessels 21 references (H D R ) 

304 SAFETY CONSIDERATIONS FOR NUCLEAR POWER 
PLANTS ON MERCHANT SHIPS. Technical and Research 
Bulletin No. 3-18 1965. New York; Society of Naval Architects 
and Marine Engineers (1965). 35p. Available from Society of 
Naval Architects and Marine Engineers, New York. 

Guides for the design, construction, and operation of surface 
merchant ships contaming nuclear power plants are presented. 
The guides cover containment, shielding, waste disposal, reactor 
loadmg and startup, controls and instrumentation, standby and 
emergency components, personnel, mspection and mamtenance, 
and operating restrictions. (H D.R ) 

305 (RDT-M-1-5-T) SURFACING WELDIN<j RODS AND 
ELECTRODES. (Division of Reactor Development and Technol
ogy (AEC), Washington, D. C ) . 3 Apr 1968. 4p. RSO. 

A standard prescribing requirements for surface weldmg rods 
and electrodes for use in nuclear and associated applications is 
presented (auth) 

306 (RDT-E^-6-T) INTERMEDIATE HEAT EXCHANGER 
FOR LIQUID METAL SYSTEMS. (Division of Reactor Develop
ment and Technology (AEC), Washington, D. C ). Apr 1971. 47p. 
LMEC. 

A standard prescribing requirements for intermediate heat ex

changer for liquid metal systems for use m nuclear and associated 
applications is presented (auth) 

307 (RDT-E-4-5-T) FORCED-CIRCULATION COLD 
TRAP ASSEMBLY FOR REMOVAL OF SODIUM IMPURITIES 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ). Decl970 23p. LMEC. 

A standard prescribmg requirements for forced-circulation cold 
trap assembly for removal of sodium impurities for use m nuclear 
and associated applications is presented, (auth) 

308 (RDT-C-17-1-T) HIGH-TEMPERATURE ELECTRI
CAL CONNECTORS AND HERMETIC SEALS. (Division of Reac
tor Development and Technology (AEC), Washington, D. C ). Mar 
1970 3p. LMEC 

A standard prescribmg requirements for high-temperature 
electrical connectors and hermetic seals for use m nuclear and 
associated applications is presented (auth) 

309 STANDARD SPECIFICATION FOR SHEATHED ELEC
TRICAL RESISTANCE HEATERS FOR NUCLEAR OR OTHER 
SPECIALIZED SERVICE. ASTM E 420 1971. Philadelphia; 
American Society for Testing and Materials (1971). 13p. 
Available from American Society for Testing and Materials, 
Philadelphia. 

Specifications are presented for the material, fabrication, 
design, inspection, and testing of cylindrical metal-sheathed 
electrical resistance heaters operated at a maximum heat-
element temperature of lOSCC in nuclear or other special 
environments (L C L ) 

310 (RDT-M-2-9-T) ZIRCONIUM AND ZIRCONIUM AL
LOY FORGINC3S AND EXTRUSIONS (ASTM B356 WITH ADDI
TIONAL REQUIREMENTS). (Division of Reactor Development 
and Technology (AEC), Washington, D. C ) . May 1970. XOp. 
RSO. 

A standard prescribmg requirements for zirconium and zirco
nium alloy forgings and extrusions (ASTM B356 with additional r e 
quirements) for use in nuclear and associated applications is p re 
sented (TSS) 

311 (RDT-M-2-8-T) QUENCHED AND TEMPERED AL
LOY oTEEL FORGINGS FOR PRESSURE VESSEL COMPONENTS 
(MODIFIED ASTM A541). (Division of Reactor Development and 
Technology (AEC), Washington, D. C ) . 22 Nov 1967. 8p. RSO 

A standard prescribing requirements for quenched and tempore 
alloy steel forgings for pressure vessel components (Modified 
ASTM A541) for use m nuclear and associated applications is p r e 
sented (TSS) 

312 (RDl-M-8-l -T) HEUCAL AGE-HARDENABLt 
NICKEL-CHROMIUM-IRON ALLOY SPRINGS. (Division of Reac
tor Development and Technology (AEC), Washington, D. C ). 
14 Feb 1969. 13p, RSO. 

A standard prescribmg requirements for helical age-hardenable 
nickel—chromium—iron alloy sprmgs for use in nuclear and a s 
sociated applications is presented (TSS) 

313 (RDT-M-9-l~T) MATERIAL AND FABRICATION RE
QUIREMENTS FOR Nl-Cr-Fe ALLOY SEAL APPLICATIONS. (Di
vision of Reactor Development and Technology (AEC), Washington, 
D. C ) . 14 Feb 1969. 4p. RSO 

A standard prescribmg requirements for material and fabrica
tion requirements for Ni—Cr —Fe alloy seal applications for use 
m nuclear and associated applications is presented (TSS) 

314 (RDT-C-7-14-T) METAL SHEATH, CERAMIC INSU
LATED, THERMOCOUPLE, CABLE, AND HEATER BULK MATE
RIAL (Division of Reactor Development and Technology (AEC), 
Washington, D. C ) Mar 1970. 12p. LMEC 

A standard prescribmg requirements for metal sheath, ceramic-
insulated thermocouple, cable, and heater bulk material for use in 
nuclear and associated applications is presented (TSS) 

315 (RDT-M-7-12-T) NICKEL WIRE. (Division of Reac
tor Development and Technology (AEC), Washington, D. C ) . Mar 
1970. 3p. LMEC. 

A standard prescribmg requirements for nickel wire for use m 
nuclear and associated applications is presented (TSS) 

316 (RDT-M-2-2-T) STAINLESS AND HEAT-RESISTING 
STEEL FORGINGS (MODIFIED ASTM A182). (Division of Reac
tor Development and Technology (AEC), Washington, D. C ) . 
7 Feb 1969. 17p. RSO. 

A standard prescribmg requirements for stainless and heat-
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resisting steel forgings (Modified ASTM A182) for use in nuclear 
and associated applications is presented {TSS) 

317 (RDT-M-7-7-T) COBALT-CHROMIUM ALLOY BARS 
AND SHAPES, (Division of Reactor Development and Technology 
(AEC). Washington. D. C ) . 1 Mar 1968. 7p. RSO. 

A standard prescribing requirements for cobalt—chromium 
alloy bars and shapes for use in nuclear and associated applica
tions IS presented (TSS) 

318 (RDT-M-7-6-T) CHROMIUM-NICKEL STEEL BARS 
AND rORGINGS, CORROSION RESISTANT, PRECIPITATION 
HARDENING. (Division of Reactor Development and Technology 
(AEC), Washington, D. C ). 14 Feb 1969. 17p. RSO 

A standard prescribing requirements for chromium—nickel 
precipitation hardening corrosion resistant steel m wrought form? 
for use in nuclear and associated applications is presented (TSS) 

319 (RDT-M-7-9-T) ZIRCONIUM AND ZIRCONIUM AL
LOY BARS, ROD AND WIRE (ASTM B351 WITH ADDITIONAL 
REQUIREMENTS). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C.). May 1970. 8p. RSO. 

A standard prescribing requirements for zirconium and zirco
nium alloy bars , rod and wire (ASTM B351 with additional r e 
quirements) for use in nuclear and associated applications is 
presented (TSS) 

320 (RDT-M~7-5-T) WROUGHT COBALT-CHROMIUM-
TUNGSTEN-NICKEL ALLOY ROUNDS. (Division of Reactor 
Development and Technology (AEC), Washington, D. C ) . Feb 
1969. 8p. RSO. 

A standard prescribing requirements for wrought cobalt—chro-
mium—tungsten—nickel alloy rounds for use in nuclear and asso
ciated applications is presented (TSS) 

321 (RDT-M-7-13-T) CERAMIC INSULATED MAGNET 
WIRE. (Division of Reactor Development and Technology (AEC), 
Washington, D C ) . Jul 1970. 6p. LMEC. 

A standard prescribmg requirements for ceramic-insulated 
magnet wire for use m nuclear and associated applications is p r e 
sented (TSS) 

322 (RDT-M-7-8-1) ALLOY WIRE, CORROSION AND 
HEAT~RESISTANT, NICKEL BASE. ANNEALED. (Division of 
Reactor Development and Technology (AEC), Washington, D. C ) . 
Feb 1969. 2p. RSO 

A standard prescribmg requirements for annealed corrosion-
and heat-resistant nickel-base alloy wire for use in nuclear and 
associated applications is presented (TSS) 

323 (RDT-M-7-4-T) NICKEL-CHROMIUM-4RON ALLOY 
ROD.^AR, AND FORGINGS (MODIFIED ASTM B166), (Division 
of Reactor Development and Technology (AEC). Washington. D. C.). 
Feb 1969. l i p . RSO. 

A standard prescribmg requirements for nickel—chromium— 
iron alloy rod, bar, and forgings (modified ASTM B166) for use in 
nuclear and associated applications is presented (ISS) 

324 (RDT-M-7-2-T) NICKEL-CHROMIUM-IRON AGE-
HARDENABLE ALLOY BAR, ROD, AND FORGINGS. (Division 
of Reactor Development and Technology (AEC), Washington. D. C ) . 
16 Jan 1968. 7p, RSO. 

A standard presciibmg requirements for nickel—chromium — 
iron age-hardenable alloy bars , rods, and forgings for use in nu
clear and associated applications is presented (TSS) 

325 (RDT-M-7-d-i) STAINLESS AND HEAT-RESIST
ING STEEL BARS AND SHAPES (MODIFIED ASTM A479). 
(Division of Reactor Development and Technology (AEC). Wash
ington, D. C ) . 7 Feb 1969. 14p. RSO. 

A standard prescribmg requirements for stainless and heat-
resistant steel bars and shapes (modified ASTM A479) for use m 
nuclear and associated applications is presented (TSS) 

326 (RDT-E-10-3-T) TANK-LIQUID METAL SERVICE 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ). Sep 1970. 22p. LMEC. 

A standard prescribmg requirements for fabrication of austenitic 
stainless steel vessels for use m liquid metal service for use m 
nuclear and associated applications is presented (TSS) 

327 STANDARD SPECIFICATION FOR ZIRCONIUM SPONGE 
AND OTHER FORMS OF VIRGIN METAL FOR NUCLEAR APPLI
CATION ASTM B 349-67 Philadelphia; American Society for 
Testing and Materials (1968). 4p. Available from American So
ciety for Testing and Materials, Philadelphia, 

This specification covers virgm zirconium metal commonly 
designated as sponge because of its porous, sponge-like texture, 
but it may also take other terms sach as chunklets One grade 
is described which is designated as reactor grade R-1 suitable 
for use in nuclear application The most important characteristic 
of the reactor grade is its low nuclear cross section as achieved 
by removal of hafnium and careful quality control in manufacturing 
procedures to prevent contamination with other high cross-section 
"iR-terials (auth) 

328 TENTATIVE SPECIFICATION FOR ZIRCONIUM AND 
ZIRCONIUM ALLOY INGOTS FOR NUCLEAR APPLICATION. 
ASTM B 350-67 Philadelphia; American Society for Testing and 
Materials (1968) 4p Available from American Society for 
Testing and Materials, Philadelphia 

This specification eovers vacuum-arc-melted zirconium and 
zirconium alloy ingots for nuclear application Three grades 
designated as reactor grade zirconium R-1 and zirconium-tin 
alloys RA-1 and RA-2 suitable for nuclear application are de
scribed (auth) 

329 STANDARD SPECIFICATION FOR ZIRCONIUM AND 
ZIRCONIUM ALLOY FORGINGS AND EXTRUSIONS FOR NU
CLEAR APPLICATION. ASTM B 356-67 Philadelphia; Amer
ican Society for Testing and Materials (1968). 6p. Available 
from American Society for Testing and Materials, Philadelphia. 

This specification covers zirconium and zirconium alloy forg
ings and extrusions for nuclear application The forgings shall 
include all shapes which were formed with a hammer or a press 
while extrusions shall include all shapes formed by forcing ma
terial through a die, excluding tubing which is covered by the 
specification for zirconium and zirconium alloy seamless and 
welded tubing for nuclear applications (ASTM Designation B353) 
Three grades designated as reactor grade zirconium R-1 and 
zirconium-tin alloys RA-1 and RA-2, suitable for nuclear appli
cation are described (auth) 

330 STANDARD SPECIFICATION FOR HOT-ROLLED AND 
COLD-FINISHED ZIRCONIUM AND ZIRCONIUM ALLOY BARS, 
ROD, AND WIRE FOR NUCLEAR APPLICATION ASTM B 351-
67 Philadelphia; American Society for Testing and Materials 
(1968). 9p. Available from American Society for Testing and 
Materials, Philadelphia 

This specification covers hot- and cold-finished zirconium 
nd zirconium alloy bars rod and wire other than those r e -
iired for reforging including rounds, squares and shapes 

Three grades designated as reactor grade zirconium and Zr —Sn 
alloys RA-1 and RA 2 for use in nuclear application are de
scribed (auth) 

331 STANDARD METHODS OF TEST FOR COMPRESSION 
SET INDUCED IN VULCANIZED RUBBER DURING EXPOSURE 
TO HIGH ENERGY NUCLEAR RADIATION. ASTM D 2309-68 
Philadelphia; American Society for Testing and Materials (1968). 
l i p . Available from American Society for Testing and Materi
als , Philadelphia 

These methods cover the testing of vulcanized rubber parts 
that are to be assembled in such a manner that the rubber will 
remain subjected to compressive s t resses or shear during con
tinuous exposure to high energy radiation The types and dose 
rate of nuclear radiation included within the scope of these meth
ods are described Provisions were made for handling a time 
lapse of variable extent between application of the compressive 
load and the start of irradiation, and for the use of either macro-
or microspecimens, alternative compression devices compatible 
with such specimens, and different modes of load application 
Three methods are covered as follows Method A — compression 
set under constant load with measurements performed at or near 
the site of irradiation. Method B — compression set under con
stant deflection with measurements performed at or near the 
site of irradiation, Method C — compression set under constant 
deflection with measurements performed at a site remote from 
irradiation facility (auth) 

332 RECOMMENDED PRACTICE FOR EXPOSURE OF 
POLYMERIC MATERIALS TO HIGH ENERGY RADIATION. ASTM 
n 1672-66 Philadelphia; American Society for Testing and Ma
terials (1966). 6p. Available from American Society for Test
ing and Materials, Philadelphia 

The purpose of this recommended practice is to define condi
tions for the exposure of plastics and elastomers to high-energy 
radiation prior to determination of radiation induced changes m 
physical or chemical properties The problems of measuring the 
properties of materials during irradiation are too varied and 
complex for consideration in this recommended practice Only 
the conditions of irradiation are specified and not the specimens, 
so that the effect of radiation on any property may be determined 
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b> the use of the appropriate specimens and test methods The 
method describes procedures for five types of exposure, as fol
lows Procedure A-—exposure at ambient conditions. Procedure 
B—exposure at controlled temperature, Procedure C—exposure 
in a medium other than air , Procedure D—exposure under load, 
and Procedure E — exposure combmmg two or more of the var i 
ables listed in procedures A through D The method specifically 
covers the following kinds of radiation gamma or x-radiation, 
electrons or beta radiation, neutrons, and mixtures of these such 
as reactor radiation (auth) 

333 RECOMMENDED PRACTICE FOR EXPOSURE OF AD
HESIVE SPECIMENS TO HIGH-ENERGY RADIATION ASTM 
D 1879-70. Philadelphia; American Society for Testing and Ma
terials (1970). 5p. Available from American Society for Test
ing and Materials, Philadelphia. 

The purpose of this recommended practice is to define eonditions 
for the eiqxisure of polymeric adhesives in bonded specimens to 
high-energy radiation prior to determination of radiation-induced 
changes in physical or chemical properties The following kinds of 
radiation are covered gamma or x-ray radiation, electron or beta 
radiation, neutrons, and mixtures of these such as reactor radia
tion This practice specifies only the conditions ot Irradiation but 
does not cover the preparation of test specimens, testing condi
tions, or the evaluation of test These are covered in the various 
ASTM methods or specifications for specific materials Proce
dures are given for the following types of exposure Procedure 
A—e;q>OBure at ambient conditions. Procedure B—exposure at 
controlled temperature, Procedure C — exposure in a medium 
other than air . Procedure D—exposure under load, and Proce
dure E—exposure combining two or more of the variables listed 
in Procedures A to D. (auth) 

334 (EUR-4517, pp 235-41) FIELD EXPERIENCE WITH 
ELECTRICAL SUPPLY SYSTEMS IN CANADIAN NUCLEAR 
POWER STATIONS Elston, K ([Hydro-Electric Power Com
mission of Ontario, Toronto]) 

Safety requirements and reliability standards concerning e lec
trical systems for nuclear power plants m Canada are described 
Performances for operating power reactor electrical systems 
are reviewed (D C C ) 

335 (CONF-710315-11) ROLE OF THE NATIONAL LABO 
RA TORIES IN THE RDT STANDARDS PROGRAM. Hallett, W. J. 
(Argonne National Lab,, lU.). [1971], 13p. Dep. NTIS. 

From Conference on fast reactors; Palo Alto, Calif. (7 Mar 197 
The RDT standards program and the parts played in it by the 

national laboratories are discussed. The efforts to develop 
standards for the Liquid Metal Fast Breeder Reactor (LMFBR) 
are reviewed. The RDT standards program will result In stan
dards that will be the record of the technology developed for the 
LMFBR, technology based on tests of materials, components and 
systems designed and built to those standards, (auth) 

336 (CONF-710315-9) ADAPTABILITY OF LWR QUAL
ITY ASSURANCE STANDARDS TO THE LMFBR. Fidrych, L. F.; 
Hikldo, K.; Stock, H. J. (General Electric Co.. Sunnyvale, Calif. 
Breeder Reactor Development Operation). 16 Dec 1970. 7p. 
(71-NE-9). ASME, New York $2.00. 

From Conference on fast reactors; Palo Alto, Calif. (7 Mar 
1971). 

Au appraisal of industry's position on the LMFBR program is 
presented concerning quality assurance standards An account of 
the large body of standards that came to being during the LWH era 
and their relevance to the LMFBR are analyzed The adaptability 
of these standards is dealt with in terms of quality assurance s y s 
tems, plant design, equipment design and construction, and in-
service inspection. The degree of urgency is discussed with whlcN 
quality assurance standards are required to realize the commer
cial LMFBR era. (auth) 

337 (NBS-SPEC PUBL-329) AN INDEX OF U. S. VOLUN
TARY ENGINEERING STANDARDS. Covering those Standards, 
Specifications, Test Methods, and Recommended Practices Issued 
by National Standardization Organizations in the Umted States. 
Slattery, William J. (ed ) (National Bureau of Standards, Wash
ington, D. C ). Mar 1971. lOOOp. GPO $9.00. 

A computer-produced Index is presented that contains the 
permuted titles of more than 19,000 voluntary engmeermg and 
related standards, specifications, test methods, and recommended 
practices, m effect as of December 31, 1969, published by some 
360 U S technical societies, professional organizations, and trade 
associations The title of each standard can be found under all the 
significant key words which it contains These key words are a r 
ranged alphabetically down the center of each page together with 
their surrounding context The date of publication or last revision, 
the standard number, and an acronym designatmg the standards-

issuing organization appear as part of each entry A list of these 
acronyms and the names and addresses of the organizations which 
they represent are found at the beginning of the Index (auth) 

338 (RDT-C-4-1-T) ORIFICE PLATE FOR ORIFICE 
FLANGE UNION (Division of Reactor Development and Tech
nology (AEC), Washmgton, D. C.) Jan 1971 8p. RSO 

A standard prescribing requirements for orifice plate for 
orifice flange union for use m nuclear and associated applications 
IS presented (TSS) 

339 (RDT-C-4-4-T) vENTURI FLOW TUBE FOR LIQ
UID SODIUM. (Division of Reactor Development and Technology 
(AEC), Washington, D C ) . Jan 1971 19p. LMEC 

A standard prescribing requirements for Venturi flow tube for 
liquid sodium for use in nuclear and associated applications is 
pre sented (auth) 

340 (RDT-E-1-18-T) CLASS I VALVES FOR LIQUID 
METAL SERVICE. (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) Feb 1971. 60p LMEC 

A standard prescribing requirements for Class I valves for 
liquid metal service for nuclear and associated applications is 
presented (TSS) 

341 (RDT-E-1-19-T) SMALL, CLASS II, LIQUID METAL 
VALVES (Division of Reactor Development and Technology 
(AEC), Washington, D C.) Sep 1970. 35p. LMEC 

A standard prescribing requirements for small, Class II, liquid 
metal valves for nuclear and associated applications is presented 
(TSS) 

342 (RDT-E-3-9-T) ELECTROMAGNETIC PUMP FOR 
LIQUID METAL SERVICE. (Division of Reactor Development 
and Technology (AEC), Washington, D. C ) . Mar 1971 46p. 
LMEC. 

A standard prescribing requirements for electromagnetic pump 
for liquid metal service for nuclear and associated applications is 
presented (TSS) 

343 (RDT-E-^-13-T) FREEZE VENT FOR SODIUM SER
VICE. (Division of Reactor Development and Technology (AEC), 
Washington D. C ) . Feb 1971. 32p. LMEC. 

A standard prescribmg requirements for freeze vent for sodium 
service for nuclear and associated applications is presented (TSS) 

344 (RDT-E-10-2-T) GUARD VESSEL FOR PRIMARY 
SODIUM CONTAINING COMPONENTS (Division ot Reactor De
velopment and Technology (AEC), Washmgton, D. C ) . Nov 1970. 
28p. LMEC 

A standard prescribing requirements for guard vessel for 
primary sodium containmg components for nuclear and asso
ciated applications is presented (TSS) 

345 (RDT-F-7-2-T) PREPARATIONS FOR SEALING, 
PACKAGING PACKING, AND MARKING OF COMPONENTS FOR 
SHIPMENT AND STORAGE (Division of Reactor Development 
and Technology (AEC), Washington, D. C.) 14 Feb 1969. 29p. 
RSO. 

A standard prescribmg requirements for preparations for 
sealing packagmg packmg, and marking of components for ship
ment and storage for nuclear and associated applications is p r e 
sented (TSS) 

346 (RDT-F-8-1-T) PRELOADING THREADED FASTEN
ERS AND CLOSURES (Division ot Reactor Development and 
Technology (AEC), Washington, D. C.) 9 Feb 1969 39p. RSO. 

A standard prescribing requirements for preloading threaded 
fasteners and closures for nuclear and associated applications is 
presented (TSS) 

347 (RDT-M-1-l-T) CORROSION RESISTING CHROMIUM 
AND CHROMIUM-NICKEL STEEL COVERED WELDING ELEC
TRODES (MODIFIED ASTM A298). (Division of Reactor Develop
ment and Technology (AEC), Washington, D. C ) . 14 Feb 1969. 
8p. RSO. 

A standard prescribing requirements for corrosion-resisting 
chromium and chromium-nickel steel covered welding electrodes 
(modified ASTM A298) for nuclear and associated applications is 
presented (TSS) 

348 (RDT-M-6-2-T) MECHANICAL LOCKING DEVICES. 
(Division of Reactor Development and Teoimology (AEC), Washing
ton, D. C ) . Mar 1969. 21p. RSO. 

A standard prescribing requirements for mechanical locking 
devices for fasteners for use in nuclear and associated applica
tions is presented (auth) 
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349 (RDT-M-9-2-T) FXAMINATION REQUIREMENTS 
AND ACCEPTIIvCE STANDARDS FOR SEAL MEMBRANES. 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . 14 Feb 1969. 4p. RSO. 

\ standard prescribing requirements for examination require
ments and acceptance standards for seal membranes for use m 
nuclear and associited applications is presented (auth) 

350 (RDT-M-11-l-T) NONMETALLIC SEAL MATERIALS. 
(Division of Reactor Development and Technology (\EC), Wash
ington, D. C ) . Feb 1969. 9p. RSO. 

A standard prescribing requirements for nonmetallic seal 
materials for nuclear and associated applications is presented 
(TSS) 

351 (RDT-F-2-4-T) QUALITY VERIFICATION PROGRAM 
REQUIREMENTS. (Division ot Reactor Development and Tech
nology (AEC), Washington, D C ) . Oct 1969. 7p. KSO 

A standard prescribing requirements for quality verification 
program requirements for nuclear and associated applications 
IS presented (auth) 

352 (RDT-F-3-4-T) ULTRASONIC SHEAR-WAVE EXAM
INATION OF PLATES (MODIFIED ASTM A577). (Division ot Re
actor Development and Technology (AEC), Washington, D. C ) . 
Feb 1969. 5p. RSO 

A standard prescribing requirements for ultrasonic shear-
wave examination of plates (modified ASTM A577) for nuclear 
and associated anplications is presented (auth) 

353 {RDT-F-3-5-T) LONGITUDINAL-WAVE ULTRA
SONIC EXAMINATION OF PLAIN AND CLAD STEEL PLATES 
(MODIFIED ASTM A578) (Division ot Reactor Development and 
Technology (AEC), Washington, D. C ) . Feb 1969. 8p. RSO. 

A standard prescribing requirements tor longitudinal-wave 
ultrasonic examination of plain and clad steel plates (modified 
ASTM A578) for nuclear and associated applications is presented 
(auth) 

354 (RDT-F-3-6-T) NONDESTRUCTIVE EXAMINATION. 
(Division of Reactor Development and Technology (AEC), Wash
ington, D C ) . Mar 1969. 29p. RSO 

A standard prescribmg requirements for nondestructive exam
ination for nuclear and associated applications is oresentpri (antVi 

355 (RDT-F-3-8-T) ULTRASONIC EXAMINATION OF 
METAL PIPE AND TUBING FOR LONGITUDINAL DISCONTI
NUITIES (MODIFIED ASTM E213). (Division of Reactor Devel
opment and Technology (AEC), Washington, D. C ) . Feb 1969. 
5p RSO 

A standard prescribing requirements for ultrasonic examination 
of metal pipe and tubing for longitudinal discontinuities (modified 
ASTM E213) for nuclear and associated applications is presented 
(auth) 

358 (RDT-C-6-1-T) NaK-TRANSMISSION HIGH-TEM
PERATURE PRESSURE TRANSMITTER FOR LIQUID METAL 
SERVICE. (Division of Reactor Development and Technology 
(AEC), Washington, D. C ) . Mar 1971. 31p LMEC. 

A standard prescribing requirements for the design, materials, 
fabrication, quality assurance, shipping, and performance of p res 
sure transmitters for use in sodium or sodium—potassium alloy 
liquid metal systems at temperatures up to 1200°F is presented 
(W H K) 

357 (RDT-F-3-3-T) ULTRASONIC EXAMINATION OF 
HEAVY STEEL FORGINGS (MODIFIED ASTM A388). (Division 
ot Reactor Development and Technology (AEC), Washington, 
D. C ) . Feb 1969. 7p. RSO. 

A standard prescribmg requirements for ultrasonic examination 
of heavy steel forgmgs (modified ASTM A388) for nuclear and 
associated applications is presented (TSS) 

358 (RDT-F-7-1-T) CONTINUOUS IDENTIFICATION 
MARKING OF WROUGHT METAL PRODUCTS (Division ot Re
actor Development and Technology (AEC), Washington, D. C.). 
1 Sep 1967 6p. RSO. 

A standard prescribing requirements for continuous identifica
tion markmg of wrought metal products for nuclear and associated 
applications is presented (TSS) 

359 (RDT-M-1-2-T) STAINLESS STEEL WELDING RODS 
AND BARE ELECTRODES (ASME SFA-5.9 WITH ADDITIONAL 
REQUIREMENTS). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . Jul 1971. l i p . RSO. 

A standard prescribing requirements for stainless steel weld
ing rods and bare electrodes (ASTE SFA-5 9 with additional 

requirements) for nuclear and associated applications is pre
sented (TSS) 

360 (RDT-M-1-3-T) MILD STEElj COVERED ARC-
W ELDING ELECTRODES (MODIFIED ASTM A233). (Division oi 
Reactor Development and Technology (AEC), Washington, D. C ) . 
14 Feb 1969. 4p. RSO. 

A standard prescribmg requirements for mild steel-covered 
weldmg electrodes (modified ASTM A233) for use in nuclear and 
associated applications is presented (TSS) 

361 (RDT-M-1-4-T) LOW ALLOY STEEL COVERED 
ARC-WELDING ELECTRODES (MODIFIED ASTM A316). (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D. C ) . Feb 1969. 7p. KSO. 

A standard prescribing requirements for low alloy steel 
covered arc welding electrodes (modified ASTM A316) for use 
in nuclear and associated applications is presented (auth) 

362 (RDT-M-1-6-T) MILD STEEL ELECTRODES AND 
WELDING RODS FOR GAS-METAI^ARC WELDING (MODIFIED 
ASTM A559). (Division of Reactor Development and Technology 
(AEC), Washington, D. C ) . 14 Feb 1969. 5p. RSO. 

A standard prescribing requirements for mild steel electrodes 
and welding rods for gas-metal-arc welding (modified ASTM A55L 
for use in nuclear and associated applications is presented 
(auth) 

363 (RDT-M-1-7-T) COPPER AND COPPER ALLOY 
ARC WELDING ELECTRODES (MODIFIED ASTM B225). (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D. C ) . Feb 1969. 3p. RSO. 

A standard prescribmg requirements for copper and copper 
alloy arc-welding electrodes (modified ASTM B225) for nuclear 
and associated applications is presented (TSS) 

364 (RDT-M-1-8-T) COPPER AND COPPER ALLOY 
WELDING RODS (MODIFIED ASTM B259). (Division of Reactor 
Development and Technology (AEC), Washington, D. C ) . Feb 
1969. 4p. RSO. 

A standard prescribmg requirements for copper and copper alloy 
welding rods (modified ASTM B259) for use in nuclear and associ
ated applications is presented. (TSS) 

365 (RDT-M-1-9-T) BRAZING FILLER METAL (MOD
IFIED ASTM B260). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ). Feb 1969. 2p. RSO. 

A standard prescribing requirements for brazing filler metal 
(modified ASTM B260) for use in nuclear and associated applica
tions IS presented (auth) 

366 (RDT-M-1-lO-T) NICKEL AND NICKEL ALLOY 
COVERED WELDING ELECTRODES (MODIFIED ASTM B295). 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . 14 Feb 1969. 4p. RSO. 

A standard prescribing requirements for nickel and nickel 
alloy covered weldmg electrodes (modified ASTM B295) tor 
use in nuclear and associated applications is presented (auth) 

367 (RDT-M-1-ll-T) NICKEL AND NICKEL-ALLOY 
BARE WELDING RODS AND ELECTRODES (MODIFIED ASTM 
B304). (Division of Reactor Development and Technology (AEC), 
Washington, D. C ) . 14 Feb 1969. 4p. RSO. 

A standard prescribing requirements for nickel and nickel 
alloy bare welding rods and electrodes (modified ASTM B304) 
for use in nuclear and associated applications is presented 
(auth) 

368 (RDT-M-1-16-T) ZIRCONIUM AND ZIRCONIUM AL
LOY BARE WELDING RODS (ASTM B351 WITH ADDITIONAL 
REQUIREMENTS). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . May 1970. 7p. RSO. 

A standard prescribmg requirements tor zirconium and zirco
nium alloy bare welding rods (ASTM B351) for nuclear and associ
ated applications is presented. (TSS) 

369 (RDT-M-2-1-T) CARBON STEEL FORGINGS (MOD
IFIED ASTM A105). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . Feb 1969. 17p. RSO. 

A standard prescribing requirements for carbon steel forgings 
(modified ASTM A105) tor nuclear and associated applications is 
presented. (TSS) 

370 (RDT-M-2-J-r) WROUGHT SEAMLESS CARBON 
STEEL WELDING FITTINGS (MODIFIED ASTM A234). (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D. C ) . 14 Feb 1969. l i p . RSO. 
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A standard prescribmg requirements for wrought seamless ca r 
bon steel welding fittmgs (modified ASTM A234) for nuclear and 
associated applications is presented. (TSS) 

371 (RDT-M-2-4-T) ALLOY STEEL FORGINGS (MODI
FIED ASTM A336). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . Feb 1969. 13p. RSO. 

A standard prescribmg requirements for alloy steel forgings 
(modified ASTM A336) for nuclear and associated applications is 
presented. (TSS) 

372 (RDT-M-2-5-T) FACTORY MADE WROUGHT AUS
TENITIC STEEL WELDING FITTINGS (MODIFIED ASTM A403). 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . 10 Feb 1969. l i p . RSO. 

A standard prescribmg requirements for factory-made wrought 
austenitic steel welding fittings (modified ASTM A403) for nuclear 
and associated applications is presented. (TSS) 

373 (RDT-M-2-6-T) LOW CARBON CHROMIUM STEEL 
FORGINGS (MODIFIED ASTM A473). (Division of Reactor Devel
opment and Technology (AEC), Washington, D. C ) . Feb 1969. 
8p. RSO. 

A standard prescribmg requirements for low carbon chromium 
steel forgmgs (modified ASTM A473) for nuclear and associated 
applications is presented. (TSS) 

374 (RDT-M-2-7-T) QUENCHED AND TEMPERED VAC
UUM TREATED CARBON AND ALLOY STEEL FORGINGS FOR 
PRESSURE VESSELS (MODIFIED ASTM A508). (Division of 
Reactor Development and Technology (AEv<), Washington, D. C ) . 
Feb 1969. 7p. RSO. 

A standard prescribing requirements for quenched and tem
pered vacuum treated carbon and alloy steel forgings tor p res 
sure vessels (modified ASTM A508) for nuclear and associated 
applications is presented CTSS) 

375 (RDT-M-3-1-T) SEAMLESS CARBON STEEL PIPE 
FOR HIGH-TEMPERATURE SERVICE (MODIFIED ASTM A106). 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . 14 Feb 1969. 6p. RSO. 

A standard prescribmg requirements for seamless carbon steel 
pipe for high-temperature service (modified ASTM A106) tor nu
clear and associated applications is presented (TSS) 

376 (RDT-M-3-2-T) STAINLESS AND ALLOY STEEL 
SEAMLESS TUBES (ASME SA-213 WITH ADDITIONAL REQUIRE
MENTS). (Division of Reactor Development and Technology (AEC 
Washington, D. C ) . Jul 1971. l i p . RSO. 

A standard prescribing requirements for stainless and alloy 
steel seamless tubes (ASME SA-213 with additional requirements) 
for nuclear and associated applications is presented (TSS) 

377 (RDT-M-3-3-T) SEAMLESS AUSTENITIC STAINLESS 
STEEL PIPE (MODIFIED ASTM A376). (Division of Reactor 
Development and Technology (AEC), Washington, D. C ) . 13 Feb 
1969. 12p. RSO. 

A standard prescribmg requirements for seamless austenitic 
stainless steel pipe (modified ASTM A376) tor use in nuclear and 
associated applications is presented. (TSS) 

378 (RDT-M-3-4-T) SEAMLESS ANNEALED NICKEI^ 
CHROMIUM-IRON AND NICKEL-IRON-CHROMIUM ALLOY CON
DENSER AND HEAT EXCHANGER TUBES (MODIFIED ASTM 
B163). (Division of Reactor Development and Technology (AEC), 
Washington, D. C ) . Feb 1969. 6p. RSO. 

A standard prescribing requirements tor seamless annealed 
nickel —chromium —iron and nickel—iron—chromium alloy con
denser and heat exchanger tubes tor nuclear and associated appli
cations IS presented (auth) 

379 (RDT-M-3-5-T) WELDED AUSTENITIC STAINLESS 
STEEL TUBING (MODIFIED ASTM A249). (Division of Reactor 
Development and Technology (AEC), Washington, D. C ) . May 
1969. l i p . RSO. 

A standard prescribing requirements tor welded austemtic stain
less steel tubmg (modified ASTM A249) for nuclear and associated 
applications is presented. (TSS) 

380 (RDT-M-3-6-T) SEAMLESS AND WELDED AUSTEN
ITIC STAINLESS STEEL PIPE (MODIFIED ASTM A312). (Divi
sion of Reactor Development and Tecimology (AEC), Washington, 
D. C ) . May 1969. l i p . RSO. 

A standard prescribmg requirements for seamless and welded 
austenitic stainless steel pipe (modified ASTM A312) for nuclear 
and associated appLicatioQs is presented. (TSS) 

381 (RDT-M-3-7-T) WELDED LARGE DIAMETER STAIN
LESS STEEL PIPE (MODIFIED ASTM A358). (Division of Reac
tor Development and Technology (AEC), Washington, D. C ) . May 
1969. l i p . RSO. 

A standard prescribing requirements for welded large diameter 
stainless steel pipe (modified ASTM A358) for nuclear and associ
ated applications is presented. (TSS) 

382 (RDT-M-3-8-T) ZIRCONIUM AND ZIRCONIUM AL
LOY TUBES (ASTM B353 WITH ADDITIONAL REQUIREMENTS). 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . May 1970. 9p. RSO. 

A standard prescribing requirements for zirconium and zirco
nium alloy tubes (ASTM B353 with additional requirements) for 
nuclear and associated applications is presented. (TSS) 

383 (RDT-M-3-12-T) SEAMLESS FERRITIC ALLOY 
STEEL PIPE (MODIFIED ASTM A335). (Division of Reactor 
Development and Technology (AEC), Washington, D. C ) . Feb 
1969. 14p. RSO. 

A standard prescribmg requirements for seamless ferritic alloy 
steel pipe (modified ASTM A335) for nuclear and associated ap 
plications IS presented (TSS) 

384 (RDT-M-4-1-T) CARBON-STEEL CASTINGS SUIT
ABLE FOR FUSION WELDING FOR HIGH-TEMPERATURE SER
VICE (MODIFIED ASTM A216). (Division ot Reactor Development 
and Technology (AEC), Washington, D. C ) . 14 Feb 1969. l i p . 
RSO. 

A standard prescribing requirements for carbon-steel castings 
suitable for fusion welding for high-temperature service (modi
fied ASTM A216) for use in nuclear and associated applications 
is presented (auth) 

385 (RDT-M-^-2-T) AUSTENITIC STAINLESS STEEL 
CASTINGS FOR HIGH-TEMPERATURE SERVICE (MODIFIED 
ASTM A351). (Division of Reactor Development and Technology 
(AEC), Washington, D. C ) . 14 Feb 1969. lOp. RSO. 

A standard prescribing requirements for austenitic stainless 
steel castings for high-temperature service (modified ASTM 
A351) for use in nuclear and associated applications is presented 
(auth) 

386 (RDT-M-^-3-T) COBALT-CHROMIUM ALLOY CAST
INGS, WEAR AND CORROSION RESISTANT. (Division of Reac
tor Development and Technology (AEC), Washington, D. C ) . Feb 
1969. 7p. RSO. 

A standard prescribing requirements for wear and corrosion-
resistant cobalt-chromium alloy castings for use in nuclear and 
associated applications is presented (auth) 

387 (RDT-M-S-1-T) CHROMIUM AND CHROMIUM-
NICKEL STAINLESS STEEL PLATE, SHEET, AND STRIP (MOD
IFIED ASTM A240). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . Feb 1969. 14p. RSO. 

A standard prescribing requirements for chromium and chro
mium—nickel stainless steel plate, sheet, and strip (modified 
ASTM A240) for use in nuclear and associated applications is p r e 
sented (TSS) 

388 (RDT-M-5-2-T) CARBON STEEL PLATES FOR 
PRESSURE VESSELS FOR MODERATE AND LOWER-TEMPER
ATURE SERVICE (MODIFIED ASTM A516). (Division ot Reac
tor Development rnd Technology (AEC), Washington, D. C ) . 
10 Jan 1968. 8p. RSO. 

A standard prescribing requirements for carbon steel plates 
for pressure vessels for moderate and lower-temperature service 
(modified ASTM A516) for use in nuclear and associated applica
tions is presented (auth) 

389 (RDT-M-6-3-T) MANGANESE-MOLYBDENUM AND 
MANGANESE-MOLYBDENUM-^ICKEL ALLOY STEEL PLATES, 
QUENCHED AND TEMPERED, FOR PRESSURE VESSELS (MOD
IFIED ASTM A533). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . 14 Feb 1969. 7p. RSO. 

A standard prescribing requirements tor manganese—molybde
num and manganese —molybdenum—nickel alloy steel plates for 
pressure vessels (modified ASTM A533) for use in nuclear and a s 
sociated applications is presented. (TSS) 

390 (RDT-M-5-4-T) NICKEL-CHROMIUM-IRON ALLOY 
PLATE, SHEET, AND STRIP (MODIFIED ASTM B168). (Division 
of Reactor Development and Technology (AEC), Washington, D. C ) . 
Feb 1969. l i p . RSO. 

A standard prescribing requirements for nickel—chromium — 
iron alloy plates, sheets, and strips (modified ASTM B168) tor 
nuclear and associated applications is presented. (TSS) 
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391 (RDT-M-5-5-T) CHROMIUM-MOLYBDENUM ALLOY 
STEEL PLATES (MODIFIED ASTM A387). (Division of Reactor 
Development and Technology (AEC), Washington, D. C ) . Feb 
1969. 14p. RSO. 

A standard prescribing requirements for chromium—molybdenum 
alloy steel plates (modified ASTM A387) for nuclear and associated 
applications is presented. (TSS) 

392 (RDT-M-5-6-T) ZIRCONIUM AND ZIRCONIUM AL
LOY PLATE, ^. "ET , AND STRIP (ASTM B352 WITH ADDITIONAL 
REQUIREMENTS). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . May 1970. 8p. RSO. 

A standard prescribmg requirements for zirconium and zir
conium alloy plate, sheet, and strip (ASTM B352 with additional 
requirements) for use in nuclear and associated applications is 
presented (auth) 

393 (RDT-M-6-1-T) ALLOY STEEL BOLTING MATE
RIALS FOR LOW-TEMPERATURE SERVICE (MODIFIED ASTM 
A320). (Division of Reactor Development and Technology (AEC), 
Washington, D. C ) . 14 Feb 1969. lOp. RSO. 

A standard prescribing requirements for alloy steel bolting 
materials for low-temper ature service (modified ASTM A320) 
for use in nuclear and associated applications is presented (auth) 

394 (RDT-M-6-3-T) ALLOY STEEL BOLTING MATERI
ALS FOR HIGH-TEMPERATURE SERVICE (MODIFIED ASTM 
A193, (Division of Reactor Development and Technology (AEC), 
Washington. D. C ) . 14 Feb 1969. 14p. RSO. 

A standard prescribing requirements for alloy steel bolting 
material for high-temperature service (modified ASTM A19J) for 
use in nuclear and associated applications is presented (auth) 

395 (RDT-M-7-1-T) LOW CARBON CHROMIUM STEEL 
BARS (MODIFIED ASTM A276). (Division of Reactor Develop
ment and Technology (AEC), Washington, D. C ) . Feb 1969, 8p. 
RSO. 

A standard prescribing requirements for low carbon chromium 
bteel bars (modified ASTM A276) for nuclear and associated ap
plications IS presented (TSS) 

396 (RDT-M-^lO-1-T) ZIRCONIUM AND ZIRCONIUM AL
LOY INGOTS (ASTM B350 WITH ADDITIONAL REQUIREMENTS) 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . May 1970. 7p. RSO. 

A standard prescribing requirements for zirconium and zir
conium alloy ingotfc, (ASTM B350 with additional requirements) 
for nuclear and associated applications is presented (TSS) 

397 (RDT-M-13-1-T) REACTOR GRADE SODIUM-PUR
CHASE SPECIFICATIONS. (Division of Reactor Development and 
Technology (AEC), Washington, D. C ) . Jun 1970. 7p. LMEC. 

A standard prescribing requirements for reactor grade sodium-
purchase specifications for use in nuclear and associated applica
tions IS presented (TSS) 

398 (RDT-F-3-37~T) SPECIAL REQUIREMENTS FOR 
METAL PRODUCTS. (Division of Reactor Development and 
Technology (AEC), Washington, D. C ) . Jul 1971. 44p. RSO. 

This standard provides requirements for the manufacture, ex
amination or test of metal products which, when specified by a 
referencing standard, this standard, or other ordering document, 
must be satisfied in addition to all other requirements for the 
material Some of these must be performed due to requirements 
of the ASME Boiler and Pressure Vessel Code, Section HI, Nu
clear Power Plant Components (hereafter called the Code) or 
other RDT standard requirements Others are stated for the 
convenience of the designer or user who may specify them for 
reasons not related to the Code Information is included on 
ductile-brittle transition and other mechanical test require
ments, specimen and temperature condition standards for Charpy 
V-notch impact transition testing, nondestructive examination re 
quirements, high neutron field applications, steel manufacturing 
process, P and S limitations, Co content limitations, grain size, 
extra low carbon grades, austenitic stainless steel, and welding 
materials qualification requirements 13 referenced documents 
are listed (L C L.) 

399 (RDT-F-6-1-1) WELDING. (Division of Reactor 
Development and Technology (AEC), Washington, D, C.), 10 Feb 
1969. 127p. RSO. 

A standard prescribing requirements for welding, examining, and 
testmg of watercooled reactor coolant systems md liquid metal 
heat transfer systems for nucleai md associated ipplications is 
presented (TSS) 

400 (RDT-I -6-5-T) WELDING QUALIFICATIONS (SUP
PLEMENT TO ASMF BOILER AND PRESSURE VESSEL CODE 
SECTION IX). (Division of Reactor Development and Technology 
(AEC). Washington D C.). Jul 1971. 41p RSO 

A standard prescribing requirements for welding qualifications 
(supplement to ASME boiler and pressure vessel code Section EX) 
for nuclear and issociated applications is presented (TSS) 

401 (RDT-M-11-2-T) IMPREGNATED ASBESTOS PACK
ING MATERI \ L . (Division of Reactor Development and Technol
ogy (AEC), Washington, D. C ) . Feb 1969. 7p. RSO. 

A standard prescribing requirements for impregnated asbestos 
packing material for nuclear associated applications is presented 
(authi 

402 (RDT-M-12-1-T) TEST REQUIREMENTS FOR THER
MAL INSULATING MATERIALS FOR USE ON AUSTENITIC STAIN
LESS STEELS. (Division of Reactor Development and Technol
ogy (AEC), Washington, D. C ) . Feb 1969. 19p. RSO. 

A standard prescribing requirement for test requirements for 
thermal insulating materials foi use on austenitic stainless steels 
for nuclear and associated applications is presented (auth) 

403 (RDT-M-12-2-T) CALCIUM SILICATE BLOCK AND 
PIPE THERM\L INSULATION (ASTM C533 WITH ADDITIONAL 
REQUIREMENTS). (Division of Reactor Development and Tech
nology (AEC), Washington, D. C ) . Jun 1971. 6p. RSO. 

A standard prescribmg requirements for calcium silicate block 
and pipe thermal insulation (ASTM C5 13 with additional require
ments) for nuclear and associated applications is presented (auth) 

404 (RDT-E-15-2-T) REQUIREMENTS FOR NUCLEAR 
COMPONENTS. (SUPPLEMENT TO ASME BOILER AND PRES
SURE VESSEL CODE, SECTION HI). (Division of Reactor De
velopment and Technology (AEC), Washington, D C ) . Jul 1971. 
25p. RSO 

Supplemental requirements for the construction of pressure-
containing components of water cooled power reactors are pre
sented. (H D R ) 

405 FUEL ASSEMBLY IDENTIFICATION. ANS 13.8 1971. 
Hinsdale, 111 , American Nuclear Society (1971). 6p. Available 
from American Nuclear Society, Hinsdale, 111. 

Requirements for the identification of fuel assemblies used in 
nuclear power plants are described The characters and sequence 
to be used in assigning a facility identification prefix and a serial 
number are defined (H D R ) 

406 BEGEHBARE SCHLEUSEN IN KERNKEAFTWFRKEN 
ANFORDERUNGEN (Access Locks in Nuclear Power Plants 
Requirements) DIN 25 406 1971 Berlin, Normblatter durch 
Beuth-Vertneb GmbH (1971) 4p Available from Normblatter 
durch Beuth-Vertneb GmbH. Berlin. 

In accordance with the present status of operational experience, 
standards are summarized for access locks in nuclear power 
plants Under normal operations, the locks should permit easy 
recognition and accident free utilization In emergencies, they 
should permit safe exit for personnel For these standards, the 
case IS considered in which a person using the lock is disabled 
during an emergency Self-evident design aspects, such as tight
ness and pressure resistance of the lock are treated only cursorily 
Compiled are definitions, general requirements, special require
ments, manual activation, motor activation, control panels, energy 
supply, and additional equipment (H B G ) 

407 (RDT-E-4-1-T) STEAM GENERATOR FOR PRES
SURIZED WATER REACTORS (Division of Reactor Development 
and Technology (AEC), Washington. D C.). Oct 1969. 45p. 
RSO 

Requirements for the design, fabrication, testing, and inspec
tion of steam generators for pressurized water power reactors 
are presented (H D R ) 

408 (RDT-F-2-2-T) QUALITY ASSURANCE PROGRAM 
REQUIREMENTS. (Division of Reactor Development and Tech
nology (AFC), Washington, D. C ) . Jun 1969. 44p. RSO. 

General requirements are presented for planning, managing, 
conducting, and evaluating qualitv assurance programs for 
reactor de\eIopmtnt and test facility projects and associated 
piocesses, structures, components, and systems Ihtse qualitv 
assurance requirements arc based on proven practices and 
piovide the means of control and verification where bv tiiose 
responsible for project management can assure that the qualit\ 
required for safe, reliable, and economical operation will be 
achieved The objective of the programs covered by the standard 
IS to assure that structures, components, systems, and facilities 
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are designed, developed, manufactured, constructed, operated, 
and maintained in compliance w itli established engineering 
criteria l o achieve this objective, contiols ait to be establtshcid 
and implemented at pied^termined points, and necessary action 
taken to pit^vent, detect, and coireet anj deficiencies (auth) 

409 (RDT-F-5-1-T) CLEANING AND CI F ANLINF S'̂  RI -
QLIRFMENTS FOR NUCLEAR RFACTOR COMPONENTS. (Divi
sion of Reactor Development and Technology (AI-C) \\ashington 
D C ) Mar 1969 26p RSO. 

Minimum requirements for cleaning and cleanliness of vessels, 
heat exchangers, pumps, piping, valves and other fabricated com 
ponents for nuclear seivice are presented (auth) 

410 (RDT-E-6-5-T) COLLAPSIBLE-ROTOR. ROLLER-
NUT CONTROL ROD DRIVE MECHANISM FOR SODIUM SERVICE. 
(Division of Reactor Development and Technology (AEC), Wash
ington, D C ) . Mar 1971 55p. LMEC. 

Requirements for the design, fabrication, assembly, and quality 
assurance for the procurement of the electro-mechanical devices 
intended to move and position control elements withm the core of 
a liquid sodium cooled nuclear reactor are presented Only those 
drive mechanisms based upon a collapsible-rotor roller-nut me
chanical motor, energized by a magnetic field generated by an elec
trical coil are included These control rod drive mechanisms may 
be connected to control rods having specific functions such as 
power regulation, power shimming, or safety shutdown, or any se
quence or combmation of these functions (auth) 

411 (CONF-700224-, Paper 5) INFLUENCE OF ENGI
NEERING INSPECTION STANDARDS ON THE MANUFACTURE 
OF NUCLEAR REACTOR PRESSURE VESSELS, van Veen, 
M, C. (Rotterdamsche Droogdok Maatschappij N, V. (Nether
lands)). 12p, 

From International symposium on non-destructive testing of 
nuclear power reactor components, Rotterdam, The Netherlands 
(26 Feb 1970). 

In Proceedings of the international symposium on non-destruc
tive testing of nuclear power reactor components (1970), 

The effects of inspection standards on the cost and construction 
time of nuclear pressure vessels are examined Both destructive 
and nondestructive tests necessary to comply with the required in
spection standards represent 7 to 10% of the vessel cost and ac
count for 15% of the total construction time (H D R ) 

412 (RDT-C-16-1-T) SLPPIEMENTARY CRITERIA 
AND REQUIREMENTS FOR RDT REACTOR PLANT PROTEC
TION S\ STEMS. (Division of Reactor Development and Technol
ogy (AEC) Washington D. C ) Dec 1969 39p RSO. 

General criteria and requirements a ie presented for the de 
sign, fabrication and assembly, quality assurance, installation, 
testing, monitoring, calibration, surveillance, and modification 
of reactor and critical assembly plant protection systems These 
include the system functional requirements for the instruments 
logic, and actuators (auth) 

413 (RDT-F-3-7-T) INSPECTION REQUIREMENTS FOR 
MATERIALS USED IN REACTOR COOLANT SYSTEM WEAR AP
PLICATIONS. (Division of Reactor Development and Technology 
(AEC). Washington, D C ). 6 Oct 1967. 6p. RSO 

Nondestructive examination requirements (visual, liquid 
penetrant, radiographic and hardness determinations) and ac
ceptance standards for wear applications within reactor coolant 
systems such as anti-friction bearings, valve seats, thrust and 
journal sleeve bearings, and similar applications are presented 
These requirements apply to finished and semi-finished hard 
surfaces and surfaces of wrought, cold worked, and cast materials 
used in wear applications in components such as pumps, valves 
and control rod drive mechanisms (auth) 

414 (RDT-F-6-10-T) REPAIR OF MATERIALS BY WELD
ING. (Division of Reactor Development and Technology (AEC), 
Washington, D. C ) . Jul 1971. 4p. RSO. 

This standard sets forth requirements to be met in the repair 
of materials by welding It is intended to be applied with referenc
ing standards for basic material product forms The requirements 
contained herein are intended to comply w ith the rules of ASME 
Boiler and Pressure Vessel Code, Section III, "Nuclear Power 
Plant Components", by being identical with or more stringent 
than its requirements (auth) 

415 SCHWEISSEN VON DRUCKBEHAELTERN FUER 
KERNKRAFTANLAGEN. (Welding of Pressure Vessels for Nu
clear Power Plants), DVS 3002 1967. Krefeld, Ger., Deutscher 
Verband fuer Schweisatechnik e.V. (1967). 4p. Available from 
Deutscher Verband fuer Schweisstechnik e.V. Krefeld, Ger. 

The standard concerns reactor pressure vessels of metallic 
structure for nuclear power installations Strict technical safetv 
requirements and aspects of economical performance are con
sidered In accordance with this standard, all other pressure 
vessels for nuclear power plants can also be welded Standards 
arc given for the preparation phase, the weldmg piocess, and test 
procedures (H B G ) 

416 SCHWFISSFN \ ON SICHFRHI ITSBEHAF LTERN TLFR 
KTRNKRAFTAMAGEN. (Welding of Safety Vessels for Nuclear 
Power Plants) DVS 3001 1967 Krefeld, Ger Deutscher 
Verband fuer Schweisstechnik e V (1967) 4p, Available from 
Deutscher Verband fuer Schweisstechnik e \ , Krefeld, Ger 

I he standard concerns steel safetv vessels foi nuclear powt t 
plants In case of a leactoi incident, the vessels must withstand 
pressure elevations and must picvcnt escape of r idio ic tive ma
te i ial , or must keep radioactive emission withm peimissibU 
levels The instruction is also applicable to locks and similar 
installations Standaids arc given foi the preparation phase, the 
welding piocess, and test proceduies (H B G ) 

417 SCHWEISSEN \ ON RGHRLEITUNGEN I UTR KFRN-
KRAFTANLAGEN (Welding of Piping for Nuclear Power Plants) 
DVS 3003 1969 Krefeld. Ger.. Deutscher Verband fuer Schweiss
technik e V (1969) 3p Available from Deutscher Verband fuer 
Schweisstechnik e \ . Krefeld, Ger 

I he standard concerns the weldmg of metal piping in nuclear 
powei plants Ccitam systems of nuclear power plants require 
special instructions foi the quality of welding connections which 
deviate from those already in existence for the welding of pipes 
subjected to inte inal pressure Standards arc given foi the pre|)-
aration phase, the welding process, and test proceduies ( H B O ) 

418 RULES FOR INSFRVICE INSPECTION OF NUCLEAR 
REACTOR COOLANT SYSTEMS. ASME Boiler and Pressure 
Vessel Code, Section XI 1971 New York, American Society of 
Mechanical Engineers (1971) 22p, Available from American 
Society of Mechanical Engineers, New York 

Rules for mservice inspection of cooUng system components and 
supports in light water cooled power reactors are presented In
cluded in the rules are classification of the areas subject to in
spection, responsibilities, provisions for accessibility, definitions 
of exammation methods, examination techniques and procedures, 
personnel qualifications, frequency of inspection, records, map
ping, evaluation of mspection results, and disposition and repair 
requirements (H D R ) 

419 RULES FOR CONSTRUCTION OF NUCLEAR POWER 
PLANT COMPONENTS ASME Boiler and Pressure Vessel 
Code, Section III 1971 New York, American Society of Me
chanical Engineers (1971), 614p. Available from American 
Society of Mechanical Engineers, New York. 

Rules of safety govemmg the design, fabrication, installation, 
and inspection during construction of nuclear power plant com
ponents such as pressure vessels, piping, pumps, and valves are 
presented The components for which the rules are specified in
clude those components which are designed to provide a pressure-
containing barr ier , to act as a pressure-retaining member m the 
nuclear power system, or to support the reactor core (H D R ) 

420 (CONF-710315-23) STANDARDS REQUIRED FOR 
LMFBR DESIGN AND CONSTRUCTION. Hobson, R. G. (West
inghouse Electric Corp., Madison, Pa. Advanced Reactors Div.). 
[1970]. Contract AT(30-l)-4200. 36p. Dep, NTIS. 

From Conference on fast reactors; Palo Alto, Calif. (7 Mar 
1971). 

Existing standards that might be applicable to a LMFBR are 
reviewed The standards are examined in relation to a 300 MW(e) 
loop-type plant utilizing hot cell refueling Actions needed for 
further standards development are suggested (H D R ) 

421 (RDT-&^1-13-T) VALVE, ISOLATION, BUTTERFLY 
TYPE, RUBBER SEATED CONTAINMENT HEATING AND VEN
TILATING SYSTEMS FOR LIGHT WATER NUCLEAR POWER 
PLANTS, (Division of Reactor Development and Technology 
(AEC), Washington, D. C.). Dec 1970, 12p. RSO. 

Requirements for wafer and flanged butterfly valves used as 
isolation valves m light water reactor containment vessel air 
recirculation systems are presented (H D R ) 

422 (CONF-710315-12) DEVELOPMENT AND USE OF 
STANDARDS FOR THE LMFBR. Henrie, J O.; Durand, R. E. 
(Atomics International, Canoga Park, Calif ). 9 Mar 1971. 15p. 

From Conference on fast reactors; Palo Alto, Calif. (7 Mar 
1971) 

The development of LMFBR standards at Atomics International 
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IS reviewed Plans for developmg fast breeder reactor standards 
are described Some of the practices used in assuring a balanced 
implementation of standards are discussed (D C C ) 

423 (RDT-F-6-11-T) FABRICATION OF PIPING SUB
ASSEMBLIES FOR LIQUID METAL SERVICE. (Division of Re
actor Development and Technology (AEC), Washington D C ) 
23 Aug 1971 lOp LMEC 

A standard prescribing requirements for fabrication of piping 
subassemblies for liquid metal service for nuclear and issociated 
applications is presented 

424 TOUGHNESS OF STEEL PLATES FOR REACTOR 
PRESSURE VESSELS Susukida, H (Mitsubishi Heavy Indus
t r ies , Ltd , Kobe, Japan) Kinzoku Zairyo, 10 No 11, 17-23 
(Nov 1970) (In Japanese) 

With the increase in power output of light water power reactors 
the thickness of steel plates used for pressure vessels is mcreas 
ing Standards for the steel plates associated wath nuclear applica
tion aie reviewed Te=;ts of the toughness using wedge opening 
loading and dvnamic tear techniques are discussed Plate thickness 
effects are discussed showing that the increase of plate thickness 
with increasing power of reactors adversely affects the toughness 
The relations of plate thickness and NDT temperature arc shown 
Alloving elements and heat treatment are connected with harden 
abilitj P \ manufacturers are responsible for the heat treatment 
Neutron irradiation increases strength however ductilitv and 
toughness are lowe ed (Japan) 

425 (KAPL-P-3937) IMPROVING POWER SYSTEM RE
LIABILITY THROUGH STANDARDIZATION WITH SPECIFIC 
REFERENCE TO NUCLEAR POWER REACTORS Fleischmann 
Walter L , Ringlee Robert J [Knolls Atomic Power Lab Sche
nectady N Y] [15 Mar 19711 65p Dep NTIS 

The management practices to be applied to ensure reliable per
formance from nuclear power plants designed during rapidly evolv 
mg states of development are described The practices include 
those established for data collection of outages of power plant 
equipment and those needed to ensure that experiences from op-
eiating plants and tests are fed into new designs of increased size 
47 references (D C C ) 

426 IFEF STANDARD FOR ELECTRICAL PENETRATION 
ASSEMBLIFS IN CONTAINMENT STRLCTLRES FOR NLCLEAR 
FLELED POWFR GPNERATING STATIONS IEEE No 317 1971 
New York Institute of Electrical and Electronics Engineers Inc 
(1971) l ip Available from Institute of Electrical and Elec
tronics Engineers New York 

The meeh inic il electrical and test requirements for the design 
constiuction and installation of electrical penetration assemblies 
in containment stiuctures for stationary nuclear fueled power gen
erating st itions are described The electrical conductor and in
sulation chiracteribtics of external circuits which connect to 
penetration assemblies are beyond the scope of these criteria 
(auth) 

427 IEEE CRITERIA t-UK CLASS IE ELECTRIC SYSTEMS 
FOR NUCLEAR POWER GENERATING STATIONS IFEF No 30b 
1970 New York Institute of Electrical and Electronics Engineer^ 
Inc (1970) 8p \vailable from Institute of Electrical and Elec
tronics Engineers New York 

Those parts of the electric sv stems in stationarv land based 
nuclear power generating stations that provide electric power to 
the Class IE electric equipment are described The electric svs-
tems included are comprised of the following interrelated systems 
alternating-current power systems direct current power svs -
tems and vital instrumentation and control power svstems These 
svstems consist of power supplies (e g connections to the station 
switchyard generating units batteries) distribution equipment 
and components (e g transformers switchgear bus Cable bat
tery chargers in\erters) and instrumentation and controls (e g 
relays meters switches control devices) This standard does 
not apply to the station generator generator buses step-up and 
auxiliarv transformers switchyard the transmission lines and 
the transmission network (auth) 

428 IFEF TRIAL-USE STANDARD GENERAL Gl IDE FO 
QLALIFYING CLASS I ELECTRIC FQl IPMENT FOR NLCLEAR 
POWER GLNFRATING STATIONS IEEE No 323 1971 New 
York Institute of Electrical and Flectronics Engineers Inc (1971) 
7p Available from Institute of Electrical and Electronics 
Engineers New York 

The basic requirements for the qualification of Class I electric 
equipment are described This is equipment which is essential to 
the safe shutdown and isolation of the reactor or whose failure or 

damage could result in significant release of radioactive material 
(auth) 

429 PROPOSED IFFE CRITFRIA FOR NLCLEAR POWFR 
PL \NT PROTFCTION SYSTEMS IFEF No 279 1968 New 
York Institute of Electrical and Electronics Engineers Inc (1968) 
op \vailable from Institute of Electrical and Electronics Fngi 
neers New York 

Minimum requirements for the safetv related functional per-
foimance and reliabilitv of protection svstems for stationarv 
land based nuclear reactors producing steam for electric power 
geneiation is described Fulfillment of these requirements does 
not necessarilv fully establish the adequacy of protective system 
functional performance and reliability On the other hand omission 
of an> of these requirements will m most instances be an indi 
cation of system inadequacy The nuclear power plant protection 
sv stem encompasses all electric and mechanical devices and 
circuitrv (from sensors to actuation device input terminals) in 
volved m generating those signals issociated with the protective 
function These signals include those that actuate reactor trip 
md that m the event of a serious reactor accident actuate en 
gineered safeguards such as containment isolation core sprav 
safetv injection pressure reduction and iir cleaning (auth) 

430 DEVELOPMENT AND IMPLEMENTATION OF EQUIP
MENT MAINTENANCE STANDARDS FOR NUCLEAR REACTORS 
Clement, T M (Douglas United Nuclear, Inc , Richland, Wash ) 
Trans Amer. Nucl Soc , 14 Suppl 2, 45-6(1971) 

From Conference on reactor operating experience, Denver, 
Colo (8 Aug 1971) See CONF-710808 

431 STANDARD SPECIFICATION FOR TANTALUM AND 
TANTALUM ALLOY TUBING ASTM B521-70 Philadelphia 
American Society for Testing and Materials (1970) 5p Avail
able from American Society for Testing and Materials Phila
delphia 

This specification covers tantalum and tantalum alloy tubing of 
the following types Alloy 400 — unalloyed tantalum, and Alloy 
401 — tantalum-10 percent tungsten (auth) 

432 STANDARD SPECIFICATION FOR QUENCHED AND 
TEMPERED CARBON AND ALLOY STEEL FORGINGS FOR 
PRESSURE VESSEL COMPONENTS ASTM A541-69 Phila
delphia, American Society for Testing and Materials (1969) 8p 
Available from American Society for Testing and Materials 
Philadelphia 

This specification covers requirements for quenched and tem
pered carbon and alloy steel forgings for pressure vessel com
ponents Eight classes of steel are covered The maximum sec 
tion thickness for forgings of the various classes is limited by the 
ability of the selected composition to respond to the heat treatment 
and meet the specified mechanical tests The maximum section 
thickness to which the various classes can normally be furnished 
IS listed All classes are considered weldable under proper con 
ditions Welding technique is of fundamental importance, and it 
IS presupposed that welding procedure and inspection will be in 
accordance with approved methods for the class of material used 
(auth) 

433 STANDARD SPECIFICATION FOR HIGH-STRENGTH 
ALLOY STEEL PLATES QUENCHED AND TEMPERED FOR 
PRESSURE VESSELS ASTM A517-70 Philadelphia Ameri
can Society for Testing and Materials (1970) 7p Available 
from American Society for Testing and Materials Philadelphia) 

This specification covers high-strength quenched and tempered 
alloy steel plates intended for use in fusion-welded boilers and 
other pressure vessels The maximum thickness of plates to be 
specified under this specification shall be 1V4 in for Grades A, 
B, C, D, and J, 2 in for Grades G, H, K, L, and M, and 2V2 iti 
for Grades E, F and P Welding technique is of fundamental im 
portance and must be such as to not adversely affect the proper
ties of the plate, especially m the heat affected zone It is pre
supposed that welding procedures will be suitable for the materials 
being welded (auth) 

434 STANDARD SPECIFICATION FOR EIGHT AND NINE 
PER CENT NICKEL ALLOY STEEL PLATE, QUENCHED AND 
TEMPERED FOR PRESSURE VESSELS ASTM A553-71 Phila
delphia American Society for Testing and Materials (1971) 6p 
Available from American Society for Testing and Materials Phila
delphia 

This specification covers water quenched and tempered 8 and 9 
percent nickel alloy steel plate for use in pressure vessels This 
specification includes two tj^ies of steel, T5^e A and Type B The 
maximum thickness of plates is limited only by the capacity of the 
composition to meet the specified mechanical property require 
ments, however current practice normally limits the thickness of 
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plates furnished under this specification to 2 in maximum This 
material is intended primarily for fusion welding (luth) 

435 STANDARD SPFCIFICATION FOR NICKFI^COBALT-
MOLYBDFNLM-CHROMILM \LLOY STFEL PLATFb QLENCHFD 
AND TAMPERED FORPRFbSlRl- VtbbELb \M M ^605-70 
Philadelphia American Society for Testing and Materials (1970) 
3p \vailable from American Society for Testing and Materials 
Philadelphia 

This specification covers i class of 9 percent nickel, 4 percent 
eobalt, molybdenum —e hi om mm illo> steel pi ites at mul t imi te 
tensile strength level of 190 to 220 ksi for use in the quenched md 
tempered eondition, and intended for the construction of pressure 
vessels md other pressure tquipment Construction involving 
fusion welding s intended ind weldirg technique is of fundamentil 
impoitance The minimum thickness of plates to be furnished to 
this specification is vig in and the maximum thickness is 6 in 
Supplement ir> requirements arc provided for use when additional 
testing OI inspection is desiied These shall apply only when 
specified individual!} b\ the purchaser in the older (auth) 

436 STANDARD ^PECIf iC \TION FOR CHROMILM-
MOLYBDENLM ALLCi STEFL PLATFS QLFNCHEDAND 
TEMPFRl D FOR PRESSl HP \ FSbFLS \bTM A542-70 
Philadelphia \merican Society for Testing and Materials (ig^O) 
5p \vailable from American Society for Testing and Materials 
Philadelphia 

This specific ition covers three classes of chromium-mol>b 
denum steel plates for use in the quenched md tempered condi 
tion, intended for the fabrication of pressure vessels and other 
pressure equipment Fabric ttion involving fusion welding is m 
tended md welding technique is of fundamentil importance It 
IS picsupposed that welding pioceduies will be qualified in ic 
cord met with the applicable tibrication code requiiements The 
minimum thickness of plates to be furnished to this specification 
is Vie ^^ '^^^ maximum thickness is limited onl> by the cipacit> 
of the specified composition to respond to heat treatment and m( et 
specified mechanical tests Supplementary requirements are pro 
\ided foi use when addition il testing or inspection is desired 
These shall apply onl> when specified individuallv b> the purchasci 
in the OI der (auth) 

437 ST\ND\RD SPI CII ICATION FOR SL PPLFMFNTARY 
RFQl IRI MFNTS FOR NICKI L \LLOY PL\Tf FOR NLCLt .R 
\PPLIC \T10Nb \bTM B509-"0 Philadelphi i American 
Society for Testing and Miterials (1970) 2p Available from 
American Society for Testing and Materials Philadelphia 

This specification piov ides supplement ir> lequirements for 
nickel copper alloy, nickel chi )mium iron allo>, and nickel 
iron chiomium allo> plate for nuclear applic itions It is in 
tended to be used in conjunction with a basic production specifi 
cation This specification ipplus to plate V4 in ind over in 
thickness (auth) 

438 bTXNDARD SPI LIFICATION FOR STAINLESS AND 
Hr\T-RP&IbIING STEP I B\HS \ND SHAPES FOR LSF IN 
BOiLI Rb \ND OTHER PRF SSl RL VESSt LS ASTM A4''9-
63 Philadelphia \mer ic in society for Testing and Materials 
(ige*^) 9p Available from \merican Society for Testing 
and Materials Philadelphia 

This specification coveis hot finished b u s and cold fimshed 
bai s of stainless and heat resisting steel including rounds 
squares ind hexagons and hot i d l e d or extruded 'Shapes such 
as angles tees and channels for use in boiler and pressuie ves
sel consti iction (authl 

439 STANDARD SPECIFICATION lORQLfNCHED AND 
TEMPERED V ACLl M TRI \TFD CARBON AND ALLOY STEEI 
FORGINGS FOR PRFSSl RF VESSELS ASTM A508-69 Phila
delphia American Society for Testing and Materials (1969) 9p 
Available from American Society for Testing and Materials Phila
delphia 

This specification covers quenched and tempered vacuum 
treated carbon and allov steel forgings for pressure vessels 
such as those used m reactor systems Spccificallv it covers 
forgmgs for vessel closures shells flanges tube sheets rings, 
hcttds ind similar parts All classes are considered weldable 
under propei conditions Welding technique is of fundamental 
importance and it is presupposed that welding procedure and 
inspection will be in accordance with approved methods for the 
class of material used (auth) 

440 STANDARD SPECIFICATION FOR TITANIL AI AND 
Tir\NILM-ALLOY CASTINGS ASTM B367-69 Philadelphia 
American Society for Testing and Materials (1969) 4p Avail

able from \merican Society for Testing and Materials Phila
delphia 

This specification covers ten grades of unalloyed titanium and 
titanium alloj castings as follows Grades C-1 to C 4-unalloved 
titamum, Grade C-5 -T i -6Al -4 \ , Grade C-6 Ti-5Al-2 5 Sn, and 
Grades C-7A C-7B C-8A C-8B are Ti-Pd (auth) 

441 STANDARD SPFCIFICATION FOR PIPING FITTINGS 
OF WROLGHT CARBON STFEL \ND ALLOY STFEL FOR 
MODERATE AND ELEVATFD TFMPERATLRES \STM A234-
71 Philadelphia American Society for Testing and Materials 
(1971) 6p Available from American Society for Testing 
and Materials Philadelphia 

This specification covers wrought carbon steel and allov steel 
fittings of seamless and welded construction for use in pressure 
piping and m pressure vessel fabrication for service at moderate 
and elevated temperatures The term fitting applies to butt-weld 
mg socket-end and threaded-end paits such as 45 and 90 elbows, 
180 return bends caps tec reducers lap-joint stub ends and 
other tvpcs as coveied b\ the latest levision of ANSI B16 9 MSS 
SP48, and ANSI B16 11 Optional supplemental \ requiiements are 
provided for fittings wheie a gi c itei degree of exanunition is 
desired When desired one or more of these supplemental re 
quirements ma\ be specified m the ordei This specification does 
not cover cast welding tittmgs (auth) 

442 ST\NDARD SPFCIFIC \TrON FOR ST MM ESS AND 
HEAT-RESISTING bTFFL B\RS vND SHAPES ASTM A276-
70 Philadelphia American Scx:iety for Testing and Materials 
(1970) 7p \vailable from \merican Society for Testing and 
Materials Philadelphia 

This specification eovers hot finished 01 cold-finished bars 
except bais for reforging including lounds squaies and hexa 
gons and hot rolled 01 extruded shapes such as angles tees 
and channels in the more commonh used t>pcs ot stainless steels 
excluding the fiee-machming tvpes for geneial eoriosion ic^is-
tance and high temperatuie scivicc (auth) 

443 STANDARD SPECIFICATION FOR SL\MLEbS FER
RITIC \LLOY STEEL PIPI FOR HIGH TEMPFR\Tl RF SER
VICE \STM \335-70 Philidelphia American society for 
Testing and Materials (1970) 9p Available from Xmerican 
Society for Testing and Materials Philadelphia 

This specification coveis nominal (aveiage) wall seamless 
alloy-steel pipe intended for high temperature service Pipe 
ordered to this specification shill be suitable for bending flang
ing (vanstomng) and similar forming operations and lor lusion 
welding Selection will depend upt n design scivice c( nditions 
mechanical propcities and high temperature chai icteiistics 
Several grades of ferritic steels ue eoveicd Supple mentar\ 
requirements (S\ to S6t of an oftionil niturc aie pi )vidcd These 
supplementalV lequirements call for additional tests to be made 
and when desired shall be so stitcd m the ordei te)gether with 
the numbei of such tests requued (tuth) 

444 bl \NDARD SPECIFIC \TI()N FOR CHROMH M-MO-
LYBDENL M \LLOY STEFL PL\TI S FOR PRLSsl RI VESSELS 
ASTM A387-70a Philadelphia \merican Society for Testing 
and Materials (1970) 7p Xvulable from American Society 
for Testing and Materials Philadelphia 

This specification coveis two groups of chromium-moljbdcnum 
steel plates of five composititns intended foi use m boilers and 
other pressure vessels designed loi elevated temperature seivice 
Group I is composed of thiee grades containing not m le than 
1 5 per cent chiomiuni and designated A B and C Gi oup II con
sists of two giades containing be twcen 2 pei cent and T'/J per cent 
chromium and designated D and L intended for niildlv corrosive 
service as well as for elevated temperature service The maximum 
thickness of plates of Group I and Group II is limited onlj b> the 
abiUt> of the selected composition to meet the mechanical tests 
Welding technique is of fundamental importance and it is presup 
posed that welding procedures will be in accordance with an ap 
proved method for these grades of materials Supplcmentarv 
requirements arc provided for use when additional testing or 
inspection is desiied These shall appU onlv when specified in-
dividuaJh bv the purchasci in the oidet (auth) 

445 STANDARD SPECIFIC \TION FOR STAINLESS AND 
HEAT-RESISTING STEEL FORCINGS \STM A473-70 Phila
delphia American Society for Testing and Materials (1970) 7p 
Available from American Society for Testing and Materials 
Philadelphia 

This specification co\ers austenitic, ferritic and martensitic 
stainless and heat-resisting steel forgings for geneial use and 
for low or high temperatuie seivice (auth) 
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446 STANDARD SPECIFICATION FOR MANGANESE-
MOLYBDENUM AND MANGANESE-MOLYBDENUM-NICKEL 
ALLOY STEEL PLATES QUENCHED AND TEMPERED FOR 
PRESSURE VESSELS ASTM A533-70 Philadelphia Ameri
can Society for Testing and Materials (1970) 6p Available 
from American Scxjiety for Testing and Materials Philadelphia 

This specification covers four grades of manganese—molybdenum 
and manganese—molybdenum—mckel alloy steel plates for use m 
the quenched and tempered condition and intended for the construc
tion of pressure vessels and other pressure equipment Construc
tion involving fusion welding is intended and welding technique is 
of fundamental importance It is presupposed that welding pro 
cedures will be qualified in accordance with the applicable fabrica 
tion code requirements The mimmum thickness of plates to be 
furmshed to this specification is V4 m The maximum thickness 
of Classes 1 and 2 is limited only by the capacity of the selected 
composition to respond to the heat treatment and meet the speci 
fied mechanical tests The maximum thickness of Class 3 is 
limited to 2 m (auth) 

447 STANDARD SPECIFICATION FOR CARBON-STEEL 
CASTINGS SUITABLE FOR FUSION WELDING FOR HIGH-TEM
PERATURE SERVICE ASTM A216-70a Philadelphia Amer
ican Society for Testing and Materials (1970) 6p Available 
from American Society for Testing and Materials Philadelphia 

This specification covers carbon steel castings for valves 
flanges fittings or other pressure containing parts for high 
temperature service and of quality suitable for assembly with 
other castings or wrought-steel parts by fusion welding Three 
grades WCA WCB and WCC are covered m this specification 
Selection will depend upon design and service conditions me-
chamcal properties and the high-temperature characteristics 
(auth) 

448 STANDARD SPECIFICATION FOR ALLOY STEEL 
BOLTING MATERIALS FOR LOW-TEMPERATURE SERVICE 
ASTM A320-70 Philadelphia American Society for Testing 
and Materials (1970) 9p Available from American Society 
for Testing and Materials Philadelphia 

This specification covers alloy steel bolting materials for 
pressure vessels valves flanges and fittings for low-temper
ature service Bolting material covers rolled forged or strain 
hardened bars bolts screws studs and stud bolts Ten grades 
are covered including both ferritic and austenitic steels des
ignated L7 B8 Selection will depend on design service condi 
tions mechanical properties and low temperature characteristics 
Nuts md washers for use with this bolting material are dis ussed 
Supplcmentaiy Requirement SI of an cjtional nature is provided 
It shall apply only when specified m the mqmrv contract and 
order (luth) 

449 ST \NDARD SPECIFICATION I OR SL PPLI MFNTARY 
RFQUIRFMENTS FOR NICKEI \hhO\ SF\MLISS PIPF AND 
TUBE TOR Nl CLEAR APPLICATIONS \STM B513-iO Phila
delphia American Society for Testing and Materials (1970) 3p 
\vailable from ^merIcan Society for Testing and M iterials 
Philadelphia 

This specification provides supplemertaiy reauirementb for 
nickel—copper allov nickel chromium iron alloy and nickel-
iron chromium alloy se mless pipe and tube foi nucleai applica 
tions It is intended to be used m conjunction with a basic produc 
tion specification This specification applies to cold d '̂awn pipe 
and tube m sizes of 6% m and under m outside diameter and hot 
finished tube in sizes of 9V^ m and under m outside diameter 
Three types of nondestructive testing requirements are covered 
and the purchase order should state which is to apply (auth) 

450 STANDARD SPECIFICATION FOR SUPPLEMENTARY 
REQUIREMENTS FOR NICKEL ALLOY ROD AND BAR FOR NU
CLEAR APPLICATIONS ASTMB510-70 Philadelphia Amer
ican Society for Testing and Materials (1970) 2p Available 
from American Society for Te'=;ting and Materials Philadelphia 

This specification provides supplementary requirements lor 
nickel—copper allov nickel- chromium—iron alloy and mcke l -
iron-chromium alloy rcxi and bar for nuclear applications It is 
intended to be used m coniunction with a basic produ^-tion specifi 
cation Two nondestructive testing options a ie covered and the 
purchase order should state which is to apply (auth) 

451 AMERICAN NATIONAL STANDARD CLASSIFICATION 
OF UNIRRADIATED LRANIUM SCRAP ANSI N15 1 1970 
New York American National Standards Institute Inc (1970) 
15p Available from American National Standards Institute 
New York 

This standard of classifications applies to the area of cold 
uranium scrap The pu"pose of this standard is to provide a 

classification s\stcm v.i.ln inherent flexibiiitv which will provide 
a m e m s for facilitating a tivities m the ' iclear mdustrv relevant 
to the (classifications set foith n this ^.tindard (auth) 

452 (WCAP-4167-1 pp E 1-6) PLUTONIUM DIOXIDE-
URANIUM DIOXIDE PELLETS (Westinghouse Electric Corp 
Pittsburgh Pa Nuclear Fuel Div ) 

In EEI-Westinghouse plutonium recycle demonstration program 
This specification applies to solid cylindrical plutonium 

dioxide fuel pellets in the sintered and ground condition and 
fabricated via the mechanical blend route for use in thermal 
nuclear power reactors The manufacturer shall maintain a 
uniform standard of quality to meet all the requirements of 
this specification Disposition of all deviations shall require 
written approval prior to use (auth) 

453 TENTATIVE METHOD OF TEST FOR DELTA-IN-
HOLRS (DIH) PI RITY OF NLCLE\R GRAPHH E ASTM C624-
68T Philadelphia American Society for Testing and Materials 
(1968) 2p Availabel from American Society for Testing and 
Materials Philadelphia 

This method covers the determination of delta in hours (DIH) 
purity of nuclear graphite This method applies to graphites to 
be used for moderator or reflector components of nuclear re 
actors and subcritical test reactors and for thermal columns 
Excluded from this method are graphites containing fissionable 
materials for use as fuel or driver elen ents and graphites con 
taming materials having high neutron absorption cross sections 
for use as reactor contiol or safety devices The size number 
of samples and authorization required for determining DIH purit> 
are given (auth) 

454 TENTATIVE RECOMMENDED PRACTICE FOR RE
PORTING IRR^iD[ATION RESLLTS ON GRAPHITE ASTM 
C625-68T Philadelphia American Society for Testing and 
Materials (1968) 2p Available from American Society for 
Testing and Materials Philadelphia 

This recommended practice covers information recommended 
for inclusion m reports giving graphite irradiation results The 
purpose of this recommendation is to identify sample and test 
parameters that may influence graphite irradiation +est results 
This practice should not be construed as a requirement or rec 
ommendation that proprietar\ information be disclosed (auth) 

455 TENTATIVE DESCRIPTIVE NOMENCLATURE OF 
CONSTITLENTS OF AGGREGATES FOR RADIATION-SHIELD
ING CONCRETE ASTM C638-69T Philadelphia American 
Society for Testing and Materials (1969) 5p Available from 
American Society for Testing and Materials Philadelphia 

This nomenc ature is intended to give accurate descriptions of 
some common or important naturally occurring and synthetic 
constituents of aggregates for radiation-shieldmg concrete that 
at the same time are not common or important constituents of 
concrete aggregates m general use While most of the minerals 
and rocks discussed below may occur in small quantities m ag 
gregates in general use they are not major constituents of such 
aggregates Common constituents of aggregates in general use 
are described in ASTM Descriptive Nomenclature C 294 Con 
stituents of Natural Mineral Aggregates Radiation shielding 
concrete often contains such aggregates but other special ag 
gregates are used m some circumstances The synthetic ag
gregates included are ferrophosphorus and boron frits The de 
scriptions are not adequate to permit the identification of materials 
smce accurate identification of natural and synthetic aggregate con 
stituents in many cases can only be made by a qualified geologist 
mineralogist or petrographer using the apparatus and procedures 
of these sciences (auth) 

456 TENTATIVE SPECIFICATION FOR AGGREGATES 
FOR lUDIATION-SHIELDING CONCRETE ASTM C637-69T 
Philadelphia American Society for Testing and Materials (1969) 
4p Available from American Society for Testing and Materials 
Philadelphia 

This specification covers special aggregates for use m radia 
tion-shielding concretes in which composition or high specific 
gravity or both are of prime consideration (auth) 

457 (A/CONF 49/P-285) STANDARD MODELS OF NL 
CLEAR PLANTS OF 200 MWe AND 400 MWe FOR DEVELOPING 
COUNTRIES Klees, P Mommen, E Pierard, A Mav 1971 
20p (CONF-710901-105) Dep. NTIS (U S Sales Onlv). 

Prepared for 4th international conference on the peaceful uses of 
atomic energy, Geneva, Switzerland (6 Sep 1971), 

The selection of the technical parameters can be guided by an 
optimization calculation From its participation to the first PWR s 
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of medium power built in Europe and the progresses realized in 
the coie technology, ACEC developed the parameters of a 200 
MW(e) po ver plant The core description the selection of primarv 
equipments and the auxiliarv sj stems are described The world
wide inventory of small power grids then growth and intercon 
nection prospects show that a 200 MW(e) unit size meets the 
requirements of numerous countiies and can be integrated in the 
investment decisions to be taken hencefoith 1975 Considering that 
the general tendency of doubling m 10 >ears the 200 MW(e) unity 
enables them to take advantage of the nuclear 10 years earlier 
than the present classical size of 400 M\\(e) other things being 
equal A 200 MW(e) station in eastern Pakistan is an example 
9 references lauth) 

458 (A/CONF.49^P-671) DISCUSSION OF NUCLEAR 
PLANT SAFETY WITH REFERENCE TO OTHEfR HAZARDS EX
PERIENCED BY THE COMMUNITY. Tattersall, J . O.. Simpson, 
D, M,, Reynolds. R. A. (Atomic Energy Board, Pelindaba, P re 
toria (South Africa)), May 1971. 14p. (CONF-710901-317), 
Dep, NTIS (U. S. Sales Only). 

Prepared for 4th international conference on the peaceful uses of 
atomic energy, Geneva, Switzerland (6 Sep 1971). 

Nuclear installation safety assessment and the comparison of 
risk due to the pressure of the installation with the existing haz 
ards facing society are discussed. Reference is made to the con
tinuous trend, particularly noticeable in the evolving technologies 
such as the aerospace and nuclear industries, of more positive 
and quantitative evaluation at the design stage Noting that a 
probability approach to reactor safety is being actively studied 
by other workers in the field, the need to define a relationship 
between the magnitude of an activity release and the probability 
of the event is examined Methods for achieving this by con 
sideration of the reactor hazard and the frequency of other haz
ards normally tolerated by the community are discussed The 
problem of detailed evaluation of the reactor design to ensure 
that it conforms to the limits so established is also mentioned 
Recognizing that public acceptance of hazards is continuously 
changing the limitations of applying standards accepted in the 
past to the risks that may arise m the future are already evident 
Some mention is made of attempts to overcome this difficulty by 
consideration of the factors involved m the process whereby 
society establishes a tolerance level (auth) 

459 (CONF-701002-, pp 12-24) APPLICATION OF NU
CLEAR STANDARDS IN THE DESIGN AND EVALUATION OF 
NUCLEAR REACTORS, Schmidt, Josef Johannes (Interna
tional Atomic Energy Agency, Vienna (Austria)), 

From Symposium on neutron standards and flux normalization; 
Argonne, lU, (21 Oct 1970). 

In Neutron standards and flux normalization. 
The way standard neutron cross sections and data enter into 

reactor-design calculations is discussed and the dependence of 
fast reactor design parameters, such as effective multiplication 
factor breeding ratio, Doppler coefficient, and others on standard 
data IS investigated From this, i'sp(̂ ^^Cf) and the fast ^^Hj fission 
cross sections are identified as particularly important standards 
Furthermore, the need for reliable primary standards and for 
using mutually consistent standard data m reactor calculations 
IS underlined (45 references) (auth) 

460 STANDARD SPECIFICATIONS FOR DEUTERIUM 
OXIDE ASTM D2032-68 Philadelphia American Soci
ety for Testing and Materials (1968) 2p Available from 
American Society for Testing and Materials (1968) 

Specifications are given for minimum requiiements for D2O to 
be used as a moderator m heavj water moderated reactors These 
include isotopic content of deuterium to equal or exceed 99 75 
at % electric conductivity not to exceed 15 |U Ohms/cm, consump 
tion of KMnOj not to exceed 1 x 10~^ g/ml turbiditv not ^o exceed 
5 nephelos units total solids not to exceed 12 mg/1 and chlorides 
not to exceed 0 1 mg/T, Methods of testing are listed (M C G ) 

461 (RDT-E-3-3-T) VERTICAL, SHAFT-SCALED, MO
TOR DRIVE, SINGLE-STAGE CENTRIFUGAL PUMP. (Division 
of Reactor Development and Technology (AEC), Washington, D. C *, 
Oct 1970. 27p. RSO. 

A standard prescribing requirements for a vertically mounted, 
single-stage, shaft-sealed, electric motor-driven, centrifugal 
pump classified as a Class I pump as required by paragraph 130 
of the draft ASME Code for Pumps and Valves for Nuclear Power 
for service m water-cooled reactor systems is presented (auth) 

462 (RDT-E^-17-T) HEAT EXCHANGER, CLASS 2, 
WATER-TO-WATER, STRAIGHT, OR U-TUBE. (Division of 
Reactor Development and Technology (AEC), Washington, D. C ) . 
Jul 1971. 28p. RSO. 

A standard prescribmg requirements for construction and 

acceptance of water-to-water, shell and tube heat exchangers 
meetii^ the Class 2 requirements of the ASME Boiler and P r e s 
sure Vessel Code, Section III, Nuclear Power Plant Components 
IS presented It includes U-tube, straight tube, and special con
figuration tj-pes of heat exchangers (auth) 

463 (RDT-E^-18-T) AIR-COOLED HEAT EXCHANGER 
FOR NUCLEAR STEAM-SUPPLIED SYSTEMS, (Division of 
Reactor Development and Technology (AEC), Washington, D, C ) . 
Mar 1971, 30p, RSO 

A standard prescribing requirements foi the mechanical design, 
thermal and hydraulic analyses, materials, fabrication, inspection, 
and testing of air-cooled heat exchanger assemblies for nuclear 
power plant applications is presented (auth) 

464 (RDT-E-5- l - r ) PRESSURI/ER FOR PRESSURIZED 
W \TER REACTORS. (Division of Reactor Development and 
Technology (AEC), Washington, D. C ) . Dec 1970. 45p, RSO. 

The requirements for design fabrication testing and inspection 
of an electrically heated piessur izer for pressurized water nuclear 
reactors using either direct immersion or non-immersion t>pe 
heaters are presented ^auth) 

465 (RDT-F~5 2-T) ELECTRIC HEATER WD CONNEC
TOR ASSEMBLY FOR PRESSURIZER FOR PRESSLRIZED W \TER 
REACTOR. (Division of Reactor Development and Technology 
(AEC), Washington, D, C ) . Dec 1970, 25p. RSO. 

rhc requirements foi design fabrication testing and inspection 
of a single eleccric heater and connector assembly for pressur-
izers for pressurized water nuc'ear reactors are presented (auth) 

466 (RDT-E-13-15-T) FUEL ASSEMBLIES FOR PRES
SURIZED WATER REACTORS. (Division of Reactor Development 
and Technology (AEC), Washington, D. C ) . Jul 1971, 47p. RSO. 

The requirements for fuel assemblies for pressurized water r e 
actors typical of those (including associated clustered control rod 
assemblies or burnable poison rod assemblies) in commercial 
electric power utility service are presented Specifically these 
requirements cover d'.sign mateiials process and personnel 
qualification fabrication, assembly quality assurance test in
spection and examination cleaning packaging and shipping A 
fuel assembly is defined as a fabricated assembly of fuel rod sup
port structures (skeletons) Only Zircaloy clad fuel rods contain 
mg sintered uranium dioxide pellets are covered (auth) 

467 STANDARD REFERENCE RADIOGIiAPHS FOR STEEL 
WELDS ASTM E99-63 Philadelphia American Society for 
Testing and Materials (1963) 2p Available from American 
Scxjiety for Testing and Materials Philadelphia 

A collection of reference radiographs is presented which covers 
types and degrees of discontinuities occurring m steel welds that 
are detectable by radiographic methods The reference radio
graphs are m the form of mounted transparencies and are intended 
to serve as a guide for radiographic interpretation No attempt 
was made to establish limits of acceptability for any discontinuity 
Howevei, where applicable and upon agreement of all interested 
parties, they may be used m production inspection to evaluate weld 
soundness as provided for in product specifications (auth) 

468 STANDARD REFERENCE RADIOGRAPHS FOR HEAVY-
WALLED (4'/2 TO 12-IN ) STEEL CASTINGS ASTM E280-68 
Philadelphia American Society for Testing and Materials (1968) 
3p Available from American Society for Testing and Materials 
Philadelphia 

Reference radiographs are presented which are reproductions 
of original radiographs and are supplied as a means of establishmg 
the categories and seventy levels of discontinuities m steel cast
ings that may be revealed by radiographic examination They may 
be used in accoi dance with conti actual specifications Radiographs 
for evaluation a ie to be compared with these reference radiographs 
for classification on the basis of the category and severity level of 
the discontinuity These reference radiographs are applicable to 
nominal section thicknesses of 4% to 12 m (114 to 305 mm) (auth) 

469 STANDARD METHOD FOR ULTRASONIC CONTACT 
INSPECTION OF WELDMENTS ASTM E164-65 Philadelphia 
American Society for Test i i^ and Materials (1965) 6p Avail
able from American Society for Testing and Materials Phila
delphia 

A procedure for ultrasonicallj testing and inspecting welds by 
the reflection method using pulsed waves introduced by direct con
tact of the searching unit with the weldment is specified The pro
cedure is basically a manual method for thicknesses over Vig in 
(5 mm) Specific variations for thin materials, automatic search
ing, and through transmission methods are not covered m detail 
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but where adaptable, the piocedure maj be used with these varia
tions Ihe test IS conducted u^ing angle projection of the ultrasom 
beam bv surface contact, except where indicated otherwise in the 
method In special cases, pulsed longitudinal waves can be used a 
described in the Recommended Practice for Ultrabonic l es tmg b> 
the Reflection Method, Using Pulsed Longitudinal Waves Induced t) 
Direct Contact (AblM Designation E 114) (auth) 

470 ST \NDARD METHOD FOR UL TRASONIC INSPECTIOi 
OF METAL PIPE AND TUBING FOR LONGITUDINAL DISCON
TINUITIES ASTM E213-68 Philadelphia. American Society 
for Testing and Materials (1968) 4p Available from Ameri
can Society for Testing and Materials Philadelphia 

A method is described for detecting longitudinal discontinuities 
m metal pipe and tubing using pulse-reflection ultrasonic contact 
or immersion techniques It is intended to be used for tubular 
products having outside diameters from approximately /g to 6 m 
These techniques have been used for smaller and larger sizes, 
however, and ma> be specified upon contractural agreement by the 
purchaser aid the prcxiucer The chaiacteristic oblique enti> of 
sound into the tube wall and the circumferential direction of the 
sound path are illustrated (auth) 

471 STANDARD REFERENCE RADIOGRAPHS FOR STEt I 
FbSION WI LDS ASTM E390-69 Philadelphia American 
Society for Testing and Materials (1969) 4p Available from 
American Society for Testing and Materials Philadelphia 

Reference ladiogiiphs are presented which mav be used to 
establish the types and seventy levels of discontinuities that a ie 
revealed I \ ladiogiaphic examination Ihc} mav be used with 
contractual specifications The three volumes ot reference rad o-
graphs are based on seven nominal weld thiuknesbes and aie 
applicable to seven thickness langes up to 8 m 1 ach volume con
tains lUust-'ations of representative ^laded and ungi idtd discon
tinuities Ihe discontinuitv t} pes and sevent ies illustrated foi 
each thicknc fat. ol base material are listed Lach of the graded 
discontinuity t\pes has tivc seveiitv levels, 1 through 5 in oidci 
ol increasing scverit Ihe ungraded discontinuities are include i 
for intoim itional purposes (auth) 

472 STVNDARD REFFRENCF R \ D I O G R J \ P H S FOR STEEL 
CASTINGS I P TO 2 IN (51MM) IN THICKNESS \STMt71-71 
Philadelphia American societv for Testing and Materials (1971) 
2p Available from \merican Society for Testing and Materials 
Philadelphia 

Reference radiographs are presented which illustrate various 
tvpes and degrees of discontinuities occurring in steel castings 
which have section thicknesses ot up to 2 m The\ are intended 
to provide the following a guide enabling recognition of discon
tinuities and their differentiation both as to type and seventy 
level, example radiographic illustrations of discontinuities ind 
a nomenclccturo for leference in acceptance standards, specifica
tions and drawings and a source of reference radiographs from 
which purchasers and suppliers may bv mutual agreement, select 
particular radiographs to serve as standards representing mini
mum acceptability At the same time, the standards so established 
mav be unambiguoush identified by alphabetic defect tvpe designa
tion and severitv level Two sets of reference radiographs are 
provided herein One set made with 220 k\ x rays is intended 
for the evaluation of radiographs made with relatively low energv 
radiation, (x rays up to 400 k\ and iridium-192) The second set 
made with a radium source, is applicable to radiographs made 
with high energy radiation (1 and 2 Me\ x rays betatron x rays 
and cobalt-60 gamma rays) In each of these two sets there are 
31 radiographs which lUustra e 7 different types of discontinuities 
of various severity grades or classes as in Table 1 (auth) 

473 STANDARD SPECIFICATION FOR STRAIGHT-BEAM 
LLTRASONIC EXAMIN \TION OF PLAIN AND CLAD STEEL 
PLATES FOR SPECIAL APPLICATIONS ASTM A578-71 
Philadelphia American Society for Testing and Materials (1971) 
5p Available from American Society for Testing and Materials 
Philadelphia 

The procedure and acceptance standards are specified for 
stiaight-beam, pulse-echo ultiasonic examination of rolled 
carbon and alloy plain and clad steel plates y4 in thick and over 
for special applications The method will detect discontinuities 
parallel to the rolled surfaces Two levels of acceptance stan
dards are provided Supplementary requirements are provided 
for examination ol clad plate and foi alternative procedures 
(auth) 

474 PHYSICAL INVENTORIES OF NUCLEAR MATERIALS 
ANSI N15 3 1971 New York- American National Standards 
Institute (1971) 7p Available from American National Stan
dard Institute New York 

This standard specifies the mmimum frequency for physical 
inventories and the fundamental steps which nuclear facility 
management shall take to ensure adequate physical inventories 
of nuclear materials (auth) 

475 RECORD AND REPORTING UNITS FOR NUCLEAR 
MATERIALS CONTROL ANSI N15 2 1971 New York Ameri
can National Standards Institute (1971) 4p Available from 
American National Standards Institute New York 

The nuclear materials to which this standard shall apply include 
special nuclear materials such as uranium enriched m the isotope 
U-235 (subsequently referred to as "enriched uranium"), uranium 
enriched m the isotope U-23'J (subsequentl> referred to as 

uranium-233 ) plutonium, and plutonium-238 This categor\ 
shall be used if the contained isotope ^^^Pu is greater than 107f 
of the total Pu element weight Source materials are defined as 
uranium depleted in the isotope •̂̂ '̂U below 0 711 weight percent 
(subsequently referred to as depleted uranium ) noimal ura
nium thorium and tritium This standard applies to records 
and reports of a facility which may reasonabU be expected to 
be contributing to internal and exlernal accountability (auth) 

476 GUIDE TO PRACTICE NUCLEAR MATERIAL CON
TROL SYSTEMS FOR CONVERSION FACILITIES ANSI N15 4 
1970 New York American National Standards Institute (1970) 
12p Available from American National Standards Institute 
New York 

This standard establishes requirements for control of nuclear 
material in conversion facilities The basic materials to be con
verted include yellow cake or similar crude uranium com
pounds uranium or plutonium oxides or nitrate or uranium hexa 
fluoride The products of a conversion process include uranium 
hexafluoride uranium or plutonium metal uranium or plutonium 
oxides (chiefly UO2 or PUO2 or mixtures of these) or uranium or 
plutonium carbides nitrides etc (auth) 

477 TARGET FOR THF AEC'S REACTOR STANDARDS 
PROGRAM IN THP INSTRUMENTATION AND CONTROL AREA 
Havenstein, Paul L (Division of Reactor Development aid 
Tech , Washington, D C) IFF!' (Inst Llec I lectron Eng ) 
Trans Nucl Sci , NS-18 No 1, 332-6(Fcb 1971) 

I- rom ILh F njclear science symposium NuW ^ork, N Y 
(4 Nov 1970) 

Ihe development of standirds lor the 1 I I 1 instrumentition 
and control s\ stems is described (D C C ' 

478 HOW NUCLEAR PIPING CODE RULES WILL IN
FLUENCE PIPING DESIGN TODAY AND TOMORROW, pp 
145-59 of Piping Systems, Chicago; Reinhold Publishing Corp. 
a970). 

From HPAC conference on piping systems; Chicago, 111. 
(3 Nov 1969). See CONF-691134. 

A panel discussion of the development of the Nuclear Piping 
Code ANSI B31 7 and of the significance of this code to the de
sign of, materials selection for, and operation of nuclear plant 
piping systems is presented (L C L ) 

479 QUALITY ASSURANCE AND IN-SERVICE INSPEC
TION OF NUCLEAR PIPING, Wylie, Robert (Southwest Re
search Inst., San Antonio), pp 139-42 of Piping Systems. 
Chicago; Reinhold Publishing Corp. (1970). 

From HPAC conference on piping systems; Chicago, 111, 
(3 Nov 1969). See CONF-691134. 

Quality assurance during construction and in-service inspection 
during operation are necessary to assure the reliability and safety 
of nuclear power plant piping systems Both the ASML and ANSI 
have developed quality assurance standards for the materials, de
sign, and construction of components in such piping systems Meth
ods are discussed for veryifying that these standards are met In-
service inspection requirements for nuclear piping systems have 
been defined by ANSI Acoustic emission and ultrasonic methods 
for performing these inspections are described (L C L ) 

480 POWER SUPPLY FOR AIR AND LAND VEHICLE-
MOUNTED PROSPECTION EQUIPMENT FOR RADIOACTIVE 
MATERIALS. lEC Publication 253 1967. Geneva; Bureau 
Central de la Commission Electrotechmque Internationale (1967). 
4p. (In French and English). Available from American National 
Standards Institute, New York, 

Specifications are presented for the performance of storage 
batteries used as power supplies for air or land vehicle-mounted 
radioactive mineral prospectmg equipment (L C L ) 

481 GUIDE LINES FOR PIPE SUPPORT CONTRACTUAL 
RELATIONSHIPS MSS SP-77 1971. Arlington. Va ; Manu-
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facturers Standardization Society of the Valve and Fittings In
dustry (1971). 3p. 

Gmde lines published by the Manufacturers Standardization 
Society of the Valve and Fittings Industry are presented for the 
use and convemence of engineers, pipe fabricators, pipe erectors, 
pipe hanger designers, pipe hanger manufacturers, and for their 
customers Information is included on the functions of the pipe 
hanger contractor, the purchaser 's engineer, and the pipe fabri
cator and/or erector (L C L ) 

4 8 2 _ SPECIFICATION FOR CARBON AND LOW ALLOY 
STEEL CONTAINMENT STRUCTURES FOR STATIONARY NU
CLEAR POWER REACTORS. BS 4208 1967 London; British 
Standards Institution (1967). 88p. Available from American 
National Standards Institute, New York. 

The standard is concerned with design, construction, inspection, 
and testing of steel reactor containment structures for use at tem
peratures not exceeding 300°C (J R D ) 

483 POWER SOURCES FOR PORTABLE PROSPECTING 
EQUIPMENT FOR RADIOACTIVE MATERIALS lEC Publica
tion 201 1965. Geneva;,Bureau Central de la Commission Elec
trotechnique Internationale (1965). 4p (In French and English). 
Available from American National Standards Institute, New York. 

Specifications are presented for the size and voltage rating of 
Type R 20 primary cells for use as power supplies m self-con
tained portable equipment for radioactive ore prospecting (L C L ) 

484 RECOMMENDATIONS FOR CRITICALITY SAFETY IN 
HANDLING AND PROCESSING FISSILE MATERIALS PART 1. 
PRINCIPLES OF CRITICALITY SAFETY. BS 3598 Pt. 1 1963 
London; British Standards Institution (1963). 5p. Available 
from American National Standards Institute, New York. 

Standards are presented to provide a guide m the prevention of 
criticality accidents in all operations with fissionable materials 
outside the cores (rf nuclear reactors, but withm the boundaries of 
nuclear establishments These operations include the handling, 
processing, storage, transport, and treatment of fissionable ma
terials (L.C L.) 

485 STANDARD FOR ADMINISTRATIVE CONTROLS FOR 
NUCLEAR POWER PLANTS. Draft No. 6. ANS-3.2 1971. 
Hinsdale, 111.; American Nuclear Society (1971) 41p. 

Cr i tena for administrative controls necessary for the safe and 
efficient operation of nuclear power plants are presented Test, 
mobile, and experimental reactors, as well as reactors not sub
ject to AEC licensing, are excluded because of differences in 
operational practices and contractural requirements (auth) 

486 INSTALLATION. INSPECTION, AND TESTING RE
QUIREMENTS FOR INSTRUMENTATION AND ELECTRIC EQUIP
MENT DURING THE CONSTRUCTION OF NUCLEAR POWER 
GENERATLNG STATIONS. IEEE Std 336 1971. New York; 
Institute of Electrical and Electronics Engineers, Inc (1971). 
16p. 

The requirements for installation, mspectior, and testing of 
Class I and Class IE electric power, instrumentation, and con
trol equipment and systems during the construction phase of a 
nuclear power generating station are described These require
ments are intended to assure that only materials and equipment 
of acceptable quality are incorporated into the plant, that quality 
IS maintained and quality workmanship prevails throughout the 
construction process, and that completed installations conform 
to specified requirements, so as to promote public safety, prevent 
accidents and mitigate the consequences of accidents if they oc
cur, and provide a high degree of plant reliability (auth) 

487 IEEE TRIAL-USE CRITERIA FOR THE PERIODIC 
TESTING OF NUCLEAR POWER GENERATING STATION PRO
TECTION SYSTEMS. IEEE Std 338 1971. New York; Institute 
of Electrical and Electronics Engineers, Inc (1971). l i p . 

Minimum requirements for the safety-related functional per
formance and reliability of the protection system for stationaiy, 
land-based nuclear reactors producing steam for electric power 
generation are presented These requirements include, but are 
not limited to, the capability for testing the protection system 
(auth) 

488 IEEE TRIAL-USE GUIDE FOR TYPE TESTS OF CON
TINUOUS-DUTY CLASS I MOTORS INSTALLED INSIDE THE CON
TAINMENT OF NUCLEAR POWFR GENERATING STATIONS 
IEEE Std 334 1971. New York; Institute of Electrical and Elec
tronics Engineers, Inc (1971), 12p. 

Tests are described that will yield data which verify that Class 
I continuous-duty electric motors installed within the containment 

of nuclear powei generating stations aie capable of operating 
under design basis event conditions (auth) 

489 IEEE GUIDE FOR SEISMIC QUALIFICATION OI 
CLASS I ELECTRIC EQUIPMENT I OR NUCLFAR POWER GF N-
ERATING STATIONS IEEE Std 344 1971 New "V ork, Institute 
of Electrical and Electronics Engineers, Inc (1971) l i p . 

Procedures are described that w ill yield data which \ erify thit 
the Class I electric equipment can meet its performance require
ments during and following a design basis earthquake Ihis guide 
may be used by equipment manufactureis to establish procedures 
that will yield data to substantiate performance claims or by 
equipment users to evaluate and verify performance of repiescn-
tative devices and assemblies as part of an overall qualification 
effort (auth) 

490 WASTE HEAT DISPOSAL FROM POWER GENERAT
ING STATIONS. Brown, F. Stewart (Federal Power Commis
sion, Washington, D. C ) . J. Power Div., Amer. Soc. Civil 
Eng., 96 No. P03, 277-86(Jun 1970). 

Methods for disposing of waste heat from nuclear power plints 
are described The effects of nuclear powei plant operations on 
the environment a ie analyzed Standards for regulating thermal 
discharges fiom powei le ictors aic discussed (D C C ) 

491 QUALITY-ASSURANCE STANDARDS AND PRACTICES. 
Langston, Merritt E, (Atomic Energy Commission, Washington, 
D. C ) , Nucl, Safety; 12 No. 6, 549-52(Nov-Dec 1971). 

The U S Atomic Energy Commission has been taking many 
positive strengthening actions to establish and enforce a system
atic, disciplined approach to the assurance of quality in advanced 
reactors and test facilities to provide for safe, reliable and eco
nomic operation in a timely and predictable manner Some of these 
strengthening actions directed toward the development and appli
cation of quality-assurance standards and practices for advanced 
reactor development and technology programs are described The 
assistance rendered to the ANSI Subcommittee N45-3 m the prepa
ration of industry standards is reviewed 10 references (auth) 

492 OPERATION OF FAST BURST REACTORS. ANS 
14.1 1971. Hinsdale, III.; American Nuclear Society (1971). 7p. 

A proposed standard for the design and operation of fast burst 
reactors is presented The standard is applicable to all current 
fast burst reactors The standard does not apply to repetitively 
pulsed reactors or booster assemblies (auth) 

493 OPERATIONAL GUIDES FOR NUCLEAR SHIPS AND 
CRITERIA FOR THEIR APPLICATION. Genshiryoku Iinkai 
Geppo; 16 No 1, 26-8(Jan 1971). {In Japanese) 

Operational guides and criteria for their application were for
mulated by the Atomic Energy Commission, based on a report by 
a nuclear energy safety standards group The purpose is to ensure 
safety while in port and harbor with regard to the population. 
Fundamental conditions as to ship position, concernmg the public 
safety, are given As the guides of nuclear ship operation in port 
and harbor, the following are described, anchorage in harbors, 
mooring outside harbors, anchorages at a distance, navigation 
withm harbors, and navigation along the coast Finally, doses of 
radiation, as the criteria for application of the guides, are given 
briefly (Japan) 

494 SPECIFICATION FOR CARBON AND LOW ALLOY 
STEEL PRESSURE VESSELS FOR PRIMARY CIRCUITS OF NU
CLEAR REACTORS. BS 3915 1965. London; British Standards 
Institution (1965). 81p, Available from American National 
Standards Institute, New York 

The standard covers the design, construction, inspection and 
testing of all primary pressure containing parts of nuclear r e 
actors made of carbon or lov\ alloy steel which fall withm either 
of the following categories Category A Pressure vessels and 
components which are intended to contain radioactive materials 
and are subject to neutron irradiation such that the physical prop
erties of the materials of construction may be affected during the 
projected life of the nuclear installation or those which, from 
biological considerations of radioactivity, will be inaccessible for 
comprehensive periodic examination and maintenance Categorv B 
Pressure vessels and components wTiich are mtended to contain 
radioactive materials m service but which on reactor shut-down, 
will be accessible for comprehensive examination and maintenance 
at any time during the projected life of the nuclear installation 
(auth) 

495 GENERAL PRINCIPLES OF NUCLEAR REACTOR 
INSTRUMENTATION, lEC Publication 231 1967 Geneva; 
Bureau Central de la Commission Electrotechnique Internationale 
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(1967). 34p (In French and English) Available from Ameri
can National Standards Institute, New York. 

The recommendation gives guidance on the provision of reactor 
instrumentation and recommends standards of good practice The 
main body of the recommendation is of general application Items 
of instrumentation are included only where they have a direct 
bearing on the over-all safety and effective control of the reactor 
(auth) 

496 GENERAL PRINCIPLES OF NUCLEAR REACTOR 
INSTRUMENTATION lEC Publication 231A 1969 Geneva; 
Bureau Central de la Commission Electrotechnique Internationale 
(1969) 30p. (In French and English). Available from Ameri
can National Standards Institute, New York. 

Recommendations on standards for nuclear reactor instrumenta
tion are presented Guidelines for protection systems and general 
alarms are included (H D R ) 

497 GENERAL CHARACTERISTICS OF NUCLEAR RE
ACTOR INSTRUMENTATION lEC Publication 232 1966 
Geneva, Bureau Central de la Commission Electrotechmque 
Internationale (1966) 50p. (In French and English), Avail
able from American National Standards Institute, New York. 

Recommendations concerning the construction, quality and per
formance of electrical measuring assemblies used in the control 
and safety of nuclear reactors are presented The variable mea
sured may be nuclear (e g , neutron flux or gamma radiation) or 
nonnuclear (e g , temperature or pressure) In the latter case, 
the assembly or sub-assembly is considered only when it is part 
of a reactor control, instrumentation or safety equipment (auth) 

498 PROPOSED IEEE CRITERIA FOR CLASS IE ELEC
TRICAL SYSTEMS FOR NUCLEAR POWER GENERATING 
STATIONS. IEEE (Inst. Elec. Electron. Eng.), Trans. Nucl. 
Sci., NS-16 No. 4, 31-40(Aug 1969). 

Criteria and lequirements foi the electrical systems of nuclear 
generating stations specificallv related to providing protection to 
the health and safety of the public are presented These aie based 
on the follow ng redundant systems that require electiic powei 
are provided to cope with design basis events, the conditions and 
the availability of the various poitions of the systems following a 
design basis even' cannot be predicted exactlj, and the access to 
ccitain equipment following a design basis event may be limited for 
several months (auth) 

499 RADIATION PENETRATION TEST AND ITS STAN-
DARDS Sena Tomio (Osaka Univ Suita Japan) Keikmzoku 
Yosetsu No 99 105-9(Mar 1971) (In Japanese) 

For radiation penetration test, JIS Z 2341 (radiation penetration 
test method for metals) was established in 1955 Several JISs and 
NDISs (Japan Non-Destructive Testing Institute Standard) are 
established including test of fillet welds pipe periphery butt welds 
and x-ray equipment and photosensitive materials Penetrameters 
and gradation gages are applied to indicate quality of images In a 
few standards, correction of penetrameter discrimination is per
mitted when the absorption coefficient is different from wires of 
the penetrameter due to irradiated sample materials There is 
growing tendency to adopt radiation quality gages for this problem 
Since selection of testing method and determination of test condi
tions are generally important in nondestructive testing qualifica
tion of test engineers is of great concern Qualifying examinations 
of engineers have been performed by Japan Nondestructive Testing 
Institute License with examination in accordance with JIS is also 
anticipated These problems should also be discussed in relation 
to foreign standards (Japan) 

500 INSPECTION AND STANDARDS FOR STEEL MATE
RIALS FOR NUCLEAR MACHINERY AND EQUIPMENT Sato 
Kazuki (Mitsubishi Steel Mfg Co Ltd Tokyo) Karyoku 
Hatsuden 22 No 2, 216-20(Feb 1971) (In Japanese) 

With recent advances in nuclear power generation demands are 
n smg for establishment of manufacturing and inspection tech
niques and for the continuous supply of structural materials with 
stable properties However, the standards and legal regulations 
ha\e not been established Mitsubishi Steel Mfg Co has engaged 
in the manufacture of reactor-grade steel for PWRs Inspection 
and standards applied include those for materials, welding, quality 
control, and personnel Standards are also included for inspection 
procedures for steel castings, such as nondestructive testing and 
affirmation of defect removal Regulations applied for manufac
tured products include those for water chambers m steam genera
tors, bent stainless steel pipes, stop valves, regulating valves, 
and turbine casings (Japan) 

501 (RDT-A-1-1-T(10-71)) COOLANT COMPOSITION IN 
PRESSURIZED WATER REACTORS p m s i o n of Reactor De

velopment and Technology (AEC) Washington D. C ) Oct 1971. 
9p RSO 

Reactor coolant specifications for pressurized water reactors 
are presented Impurity limits for makeup water and reactor 
coolant during normal operation and special plant conditions are 
specified The use of chemical additives for pH control reac
tivity control and suppression of radiolytic decomposition of r e 
actor coolant IS discussed and system design cri ter ia are pre
sented (auth) 

502 (RDT-E-4-l-T(12-71)) STEAM GENERATOR FOR 
PRESSURIZED WATER REACTORS. (Division of Reactor De
velopment and Technology (AEC), Washington D C.) Dec 1971. 
36p RSO 

Construction and acceptance requirements of a pressurized 
water heated generator for nuclear power plants are presented 
(auth) 

503 (RDT-E-13-1-T(6-71)) FAST FLUX TEST FACIL
ITY CERAMIC GRADE PLUTONIUM DIOXIDE. (Division of Re
actor Development and Technology (AEC), Washington, D. C ) . 
Jun 1971. 15p. RSO. 

The requirements for PuOj, ceramic grade, for use in the 
fabrication of mixed oxide fuel pellets are presented (auth) 

504 (RDT-E-13-2-T(6-71)) FAST FLUX TEST FACIL
ITY CERAMIC GRADE URANIUM DIOXIDE. (Division of Reac
tor Development and Technology (AEC), Washington, D. C ). Jun 
1971. 13p. RSO. 

The requirements for UOj, ceramic grade, for the fabrication 
of mixed oxide fuel pellets and insulator pellets are presented 
(auth) 

505 (RDT-E-13-5-T(6-71)) FAST FLUX TEST FACIL
ITY DRIVER FUEL PIN (Division of Reactor Development and 
Technology (AEC), Washington. D C ) . Jun 1971. 21p. RSO. 

The requirements for driver fuel pms for the FFTF are pre
sented Driver fuel pms consist of PuOj —UOj pellets clad with 
Type 316 stamless steel (auth) 

506 (RDT-E-13-6-T(6-71)) FAST FLUX TEST FACIL
ITY DRIVER FUEL PIN FUEL PELLET. (Division of Reactor 
Development and Technology (AEC), Washington, D. C ). Jun 
1971 26p. RSO. 

The requirements for mixed PuOj —UOj fuel pellets to be used 
in the FFTF driver fuel pins are presented (auth) 

507 (RDT-E-13-7-T(6-71)) FAST FLUX TEST FACIL
ITY DRIVER FUEL PIN INSULATOR PELLET (Division of Re
actor Development and Technology (AEC), Washington, D. C.) 
Jun 1971 16p. RSO. 

The requirements for UOj insulator pellets to be used in the 
FFTF driver fuel pins are presented (auth) 

508 (RDT-E-13-8-T(6-7l)) FAST FLUX TEST FACIL
ITY DRIVER FUEL PIN SEAMLESS CLADDING TUBE. (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D C ) . Jun 1971 34p. RSO 

The requirements for 20% cold worked modified Type 316 
stainless steel seamless tubes for FFTf driver fuel cladding 
are presented (auth) 

509 (RDT E-13-9-T(6-71)) FAST FLUX TEST FACIL
ITY DRIVER FUEL PIN END CAPS (Division of Reactor Devel
opment and Technology (AEC) Washington D C ) , Jun 1971 
21p RSO 

The requirements for driver fuel pm end caps for the FFTF 
which are to be made from 20% cold worked modified Type 316 
stainless steel rod are presented (auth) 

510 (RDT-E-13-10-T(6-71)) FAST FLUX TEST FACIL
ITY DRIVER FUEL PIN REFLECTORS (Division of Reactor 
Development and Technology (AEC) Washington, D. C ). Jun 
1971 I5p RSO 

The requirements for Inconel 600 reflectors for use in I t T F 
driver fuel pms are presented (auth) 

511 (RDT-E-13-11-T(6-71)) FAST FLUX TEST FACIL
ITY DRIVER FUEL PIN PLENUM SPACER (Division of Reactor 
Development and Technology (AEC) Washington D C ) Jun 
1971 16p RSO 

The requirements for Type 316 stainless steel plenum spacers 
for FFTF driver fuel pins are presented (auth) 
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512 (RDT-E-13-12-T(6-71)) FAST FLUX TEST FACIL
ITY DRI\ ER FUEL PIN PLENUM SPRING (Division of Reactor 
Development and Technology (AEC) Washington, D C ) . Jun 
1971 15p RSO. 

The requirements for Type 302 stamless steel plenum springs 
to be used m FFTF driver fuel pins are presented (auth) 

513 (RDT-E-13-13-T(6-71)) FAST FLUX TEST FACIL
ITY DRI\ FR F UEL PIN WRAP WIRE (Division of Reactor De
velopment and Technology (AEC) Washington D C ) . Jun 1971. 
18p RSO. 

The requirements for 17% cold worked modified Type 316 stain
less steel wire for wrapping FFTF driver fuel pins are presented 
(auth) 

514 (RDT-P-3-l-T(12-71)) ELECTRICAL PENETRA
TION ASSEMBLIES FOR NUCLEAR REACTOR CONTAINMENT 
STRUCTURES. (Division of Reactor Development and Technol
ogy (AEC) Washington, D. C ) . Dec 1971. 15p. RSO 

The requirements for the electrical penetrations and connectors 
to be used m transmitting electrical power, control, and instru
mentation signals between equipment located inside a nuclear reac
tor containment vessel and facilities located external to the con
tainment vessel are presented The electrical penetrations will 
be attached to containment vessel nozzles (auth) 

515 (RDT-E-3-2-T(8-69)) CENTRIFUGAL FREE-SUR
FACE SODIUM PUMP WITH ELECTRICAL DRIVE. (Division 
of Reactor Development and Technology (AEC), Washington, D, C,). 
Aug 1969. 71p. LMEC. 

A standard prescribing requirements for centrifugal free sur
face sodium pump with electrical drive for nuclear and associated 
applications is presented (J R D ) 

516 (RDT-M-l-3-T(7-71)) MILD STEEL COVERED 
WELDING ELECTRODES (ASME SFA-5 1 WITH ADDITIONAL 
REQUIREMENTS) (Division of Reactor Development and Tech
nology (AEC) Washington, D. C ). Jul 1971. 7p. RSO 

A standard prescribing requirements for mild steel covered 
weldmg electrodes (ASME SFA-5 1 with additional requirements) 
for nuclear and associated applications is presented This stan
dard supersedes RDT M 1-3T dated February 1969 (J R D ) 

517 (RDT-M-l-5-T(7-71)) WELDING RODS AND ELEC
TRODES, SURFACING (AWS A5.13 WITH ADDITIONAL REQUIRE
MENTS) (Division of Reactor Development and Technology 
(AEC), Washington D C) Jul 1971 5p. RSO. 

A standard prescribing requirements for welding rods and elec
trodes, surfacing (AWS A5 13 with additional requirements) for 
nuclear and associated applications is presented This standard 
supersedes RDT 1-5T, dated April 1968 (J R D ) 

518 (RDT-M-l-7-T(7-71)) COPPER AND COPPER AL
LOY WELDING ELECTRODES (ASME SFA-5.6 WITH ADDI
TIONAL REQUIREMENTS). (Division of Reactor Development 
and Technology (AEC), Washington, D. C ) . Jul 1971. 7p. RSO. 

A standard prescribing requirements for Cu and Cu alloy 
welding electrodes (AbME SFA-5 6 with additional requirements) 
for nuclear and associated applications is presented This stan
dard supersedes RDT 1-7T dated February 1969 (J R D ) 

519 (RDT-M-l-8-T(7-71)) COPPER AND COPPER AL
LOY WELDING RODS (ASME SFA-5.7 WITH ADDITIONAL RE
QUIREMENTS) (Division ot Reactor Development and Technol
ogy (AEC), Washington, D. C ). Jul 1971 5p. RSO 

A standard prescribing requirements for Cu and Cu alloy 
welding rods (ASME SFA-5 7 with additional requirements) for 
nuclear and associated applications is presented This standard 
supersedes RDT M 1-8T dated February 1969 (J R D ) 

520 (RDT-M-l-9-T(7-71)) BRAZING FILLER METAL 
(ASME SFA-5 8 WITH ADDITIONAL REQUIREMENTS). (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D C ) JUI1971. 4p. RSO 

A <5tandard prescribing requirements for brazing filler metal 
(ASME SFA-5 8 with additional requirements) for nuclear and a s 
sociated applications is presented This standard supersedes 
RDT M 1-9T, dated February 1969 (J R.D ) 

521 (RDT-M-1-10-T(7-71)) NICKEL AND NICKEL AL
LOY COVERED WELDING ELECTRODES (ASME SFA-5.11 WITH 
ADDITION \ L REQUIREMENTS). (Division of Reactor Develop
ment and Technology (AEC), Washington D C ) . Jul 1971. 6p. 
RSO. 

A standard prescribing requirements for Ni and Ni alloy covered 

welding electrodes (ASME SFA-5 11 with additional requirements) 
for nuclear and associated applications is presented This stan
dard supersedes RDT M 1-lOT, dated February 1969 (J R D ) 

522 (RDT-M-1-11-T(7-71)) NICKEL AND NICKEL-
ALLOY BARE WELDING RODS AND ELECTRODES (Division of 
Reactor Development and Technology (AEC), Washington, D C ) . 
Jul 1971 6p. RSO. 

A standard prescribing requirements for nickel and nickel alloy 
bare welding rods and electrodes for nuclear and associated appli
cations IS presented This standaid supersedes RDT M l - l l T , 
dated February 1969 (J R D ) 

523 (RDT-M-l-15-T(l-72)) NICKEL-MOLYBDENUM-
CHROMIUM ALLOY BARE WELDING RODS AND ELECTRODES 
(ASME SrA-5 14 WITH ADDITIONAL REQUIREMENTS). (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D C ) . Jan 1972 7p. RSO 

A standard prescribing requirements for Ni —Mo—Cr alloy 
bare welding rods and electrodes (ASME SFA-5 14 with addi
tional requirements) for nuclear and associated applications 
IS presented (J.R D ) 

524 (RDT-M-l-16-T(l-72)) ZIRCONIUM AND ZIRCO
NIUM ALLOY B^RE WELDING RODS (ASTM B351 WITH ADDI
TIONAL REQUIREMENTS) (Division of Reactor Development 
and Technology (AEC) Washington, D C.) Jan 1972. 5p RSO. 

A standard prescribing requirements for Zr and Zr alloy bare 
welding lods (ASTM B351 with additional requirements) for nu
clear and associated applications is presented This standard 
supersedes RDT M1-16T dated May 1970 (J R D ) 

525 (RDT-M-1-17-T(7-71)) MILD STEEL ELECTRODES 
FOR SUBMERGED ARC WELDING (ASME SFA-5.17 WITH ADDI
TIONAL REQUIRFMENTS). (Division of Reactor Development 
and Technology (AEC), Washington, D. C ). Jul 1971 7p RSO. 

A standard prescribing requirements for mild steel electrodes 
for submerged arc welding (ASME-5 17 with additional require
ments) for nuclear and associated applications is presented 
(J R D ) 

526 (RDT-M-l-19-T(l-72)) NICKEI^CHROMIUM-
MOLYBDENUM-COLUMBIUM BARE WELDING RODS AND ELEC
TRODES (ASME SFA-5 14 WITH ADDITIONAL REQUIREMENTS). 
(Division of Reactor Development and Technology (AEC), Wash
ington, D C ) . Jan 1972 7p. RSO 

A standard prescribing requirements for N i - C r - M o - N b bare 
welding rods and electrodes (ASME SFA-5 14 with additional r e 
quirements) for nuclear and associated applications is presented 
(J R D ) 

527 (RDT-M-2-l-T(7-71)) CARBON STEEL FORGINGS 
(ASME SA-105 WITH ADDITIONAL REQUIREMENTS). (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D. C.) Jul 1971. 9p. RSO. 

A standard prescribing requirements for carbon steel forgings 
(ASME SA-105 with additional requirements) for nuclear and a s 
sociated applications is presented This standard supersedes RDT 
M 2-lT dated February 1969 (J R D ) 

528 (RDT-M-2-2-T(l-72)) STAINLESS AND LOW AL
LOY STEEL FORGINGS (ASME SA-182 WITH ADDITIONAL RE
QUIREMENTS) (Division of Reactor Development and Technol
ogy (AEC), Washington, D C ) . Jan 1972 lOp. RSO 

A standard prescribing requirements for stainless steel and 
low alloy steel forgings (ASME SA-182 with additional require
ments) for nuclear and associated applications is presented 
This standard supersedes RDT M 2-2T dated July 1971 (J.R D ) 

529 (RDT-M-2-4-T(7-71)) ALLOY STEEL FORGINGS 
(ASME SA-336 WITH ADDITIONAL REQUIREMENTS). (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D C ) . Jul 1971. lOp. RSO. 

A standard prescribing requirements for alloy steel forgings 
(ASME SA-336 with additional requirements) for nuclear and 
associated applications is presented This standard supersedes 
RDT M 2-4T dated February 1969 (R C.K ) 

530 (RDT-M-2-7-T(7-71)) CARBON AND ALLOY STEEL 
FORGINGS, VACUUM TREATED (ASME SA-508 WITH ADDI
TIONAL REQUIREMENTS). (Division of Reactor Development 
and Technology (AEC), Washington, D. C ) Jul 1971. 7p RSO. 

A standard prescribing requirements for carbon and alloy steel 
forgings, vacuum treated (ASME SA-508 with additional require-
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m t n t s ) foi n u c k 11 ^nd i s s o c i l t i d ipplication'^ i s p r e s e n t e d This 
st m d u d s u p l i s t d c i RDT M 2 " I d i t l d F t b i u i i \ 1969 ( J R D ) 

531 ( I ! I ) T - M - 2 - 8 - T ( - - - l ) ) \ I I O \ S T H I I ORGINGS 
( \SMF s \ ••)41 WITH \ D D I T I O N \ L RFQLIRLMPNTS) (Division 
of R e a c t o r Deve lopment and Technology ( \ P C ) Washing ton D C ) 
Jul 19 1 Sp RSO 

A s t m d a i d p i t s t i i b i n g i cquii t i n t n t s foi i l lo \ s t ee l forg ings 
( A S M r S \ - j 4 1 with idd i t i tmi l I t t juirc men t s ) lot n u t k i r a n d a s 
s o c i i t t d ippl i t i t ions i s p i L s t n t t d I h i s s t i n d ^ i d supei s t d e s 
K D l M _-H I d l t t d \ o v e m b e i 1 l( 7 ( J R D ) 

5 3 2 ( K I ) I - M - 2 - l l - T ( l - - 2 ) ) M C K F I M O I - S B D F N U M -
CHROMU M \ I K n FORGINGS (ASMF S \ - 1 8 2 WITH \ D D I -
T I O N M R I Q U R I M F N T S ) (Division of R e a c t o r Deve lopment 
•ind T i c h n o l o g y (\F C) Washington I) C ) J a n 1972 9p RSO 

A s t i n d u f i p i e s c r i b i n g r e q u i i e m e n t s for Ni Mo C t i l Io\ 
fo ig ings (ASML SA-182 With idd i t ion i l r e q u i r e m e n t s ) foi n u c l e a i 
i nd assQci i t td ippl ica t i t ins i s p r e s e n t e d (J R D > 

5 3 3 ( R l ) T - M - 2 - 1 2 - T ( l - " 2 ) ) M C K E l ^ M O I - i B D F N U M -
CHROMR M \ l LOY W F I D I N G J ITTINGS ( \SMI S \ - 4 0 3 W I T H 
\ D D I T I O N \ I RI Q I I R F M F N T S ) (Division of R e a c t o r D e v e l o p 
m e n t and Technology ( \ L C ) Washington D. C ) Jan 1972 9p . 
RSO 

A st mdard p r e s c i i b i n g r e q u i i e m e n t s foi N i - M o - ( , i i I lo\ 
welding fittinfis (ASME SA-40'i with iddi t ional r e q u u t m t n t s ) 
It I nuc lea i mti a s s o c i a t e d ippl ic i t ions i s p r t s t n t t d ( J R D ) 

5 3 4 (RDT M - 2 - 1 5 - T ( 7 - 7 1 ) ) M C K F L - C HROMIL M AL-
I (A BARS FORGINGS \ND FORGING STOCK ( \ S T M \ f 3 ' - W I T H 
\ D n i T I O N \ I RI Q[ IRFMFNTS) (Division of He i c t o r D e v e l o p 
m e n t ind Te thno logy ( \ F C ) Wish ing ton D. C ) lul 1971 9p 
RSO 

A s t i nd l i t ! pi e s c I ibmg i t qu i i c m t n t s foi \ i — Cr i l l o y b i r s 
foi^int^s mtl foi i^ng s tock ( \ S I M A(> ̂ ~ with i d d i t i o n i l i t q u i r e 
nicntfa foi lu i t l t 11 and a s s o t i iled app l i cd t ions is pi evented 
(J R [) ) 

5 3 5 (RDI \ 1 - J 1-lC 71)) C \RBON b T l L L S L A M L t b b 
P ! P t ( \ S M I s A l O f a W I T H AUDI HON \ L H t t J L I H I MINTS) 
(Dn ib ion of R L i t t o r De \e lopmei i t ind 1 e thnolog> ( \ L C ) , Wash 
ington D C ) Ju l 1971 8p RSO 

A st mtl irti p i e s c i i b i n g i t q u i i t m t n t s foi t i i bon s t ee l s e a m 
It SS j i p t ( AbMI S \ 10(^ with iddi t ional i c q u i i t m t n t s ) loi nue l ea i 
and i ssoc i itct! i p p l i t a t i o n s is pi t s t n t t d This st indai d s u p e r 
SLdt RDT M ! I I da ted F t h i u i r \ 1969 (J H D ) 

536 (RDT M 3-2-T(12-71) ) STAINLESS AND ALIOY 
S T U I SI AMLI SS T l BFS ( \SM1 SA-213 WITH \DDITIONAL 
RI Q I I R I Ml NTS) (Division of Reac to r Deve lopmen t and T e c h -
nolog\ ( \ r c I V.ashington D t ) Dec 1 9 ^ 1 . l i p RSO 

A st ind u d p i e s c r i b i n g i t q u i i t m t n t s foi s t i i n l t s s s t t e l and 
i l lo \ s tc t 1 s( i n i l c s s t u b e s ( \SME SA 213 with iddi t ional r e q u i t e 
men t s ) foi nucK i r and a s s o t i i t t d app l i ca t ions is pi e sen ted I h i s 
s tand u d supt i s t d e s R D I M 3 21 dated Tuh )9"1 ( J R D ) 

537 ( H D T - M - 3 - 3 - T ( l - 7 2 ) ) ALSTENITIC ST \ INLFSS 
S T F F I SI \ M L I SS PIPF ( \SMI S A - 3 7 6 W I T H \DDITION \ I R F -
Ql IRLMF \TS1 (Divis ion of R e i c t o r Deve lopment i n d T e c h n o l -
og5 ( M C) Washing ton D C ) Jan 19"2 lOp RSO 

A s t i n d i i d [ i i t s t i i b m g r c q u i i t m t n t s for l u s t en i t i t s t a i n l e s s 
s t ee l pipe ( \SME SA-3'"6 with iddi t ional r e q u i r e m e n t s ) for n u 
c l e a r and i s s o t i i t e d app l i ca t ions i s p r e s e n t e d I h i s s t a n d a r d 
s u p e i s t d e s RDT M 3 - 3 1 dated lulj 1971 (J H D ) 

5 3 8 (RUT M ^ - 1 T(7 VI)) M C K F L ALLOY b t \ M L E b S 
r L B L b ( A b M I bB 163 WITH ADDITION AL REQUIREMENTb) 
(Dw sion of R e a e t o r Deve lopment ind Technology ( \hC), Wash 
mgton, O C ) Ju l 1971 9p RbO 

A s t a n d i rd p r e s c r i b i n g r e q u u cmen t for n ickel lUoy s e a m l e s s 
tubes (ASMF SB 163 with addi t ional r e q u i r e m e n t s ) for n u c l e a r 
i n d a s s o c i i t e d i p p l i c a t i o n s is p r e s e n t e d This s t i n da r t f s u p e r 
s e d e s RDT M 3 4T da ted F e b r u a r y 1969 ( J R D ) 

5 3 9 (RDI M-3 8 T ( l - 7 2 ) ) ZIRCONIUM W D ZIRCO 
M L M ALLO'i TUBES (ASTM B353 WITH ADDITION AL REQUIRE 
MENTb) (Division of R e a c t o r Deve lopment and l e e h n o l o g y 
(AEC) Washington, D. C ) J a n 1972 6p. RbO 

A s t m d i r d p r e s c r i b i n g i c q u i r e m e n t for 7 r i n d / i i l l oy tubes 
CASTA! B ! J ) with idd t ion i l i equi i cmen t s ) foi nuele ii md 
a s s o c n i e d i p p l i c U i i n s s p i t s e n f c d 1 his s t i n d 11 d s u p e r s e d e s 
RDT M s I t i l ted 1- b i u i i v 1 ) J C R D ) 

5 4 0 ( R n T - M - 3 - 9 - T ( l - " 2 ) ) MCKEL-IRON-CHROMILAI 
ALIOY si \MT I SS P IPI AND T I R I N G (ASM! S B - 4 0 " WITH AD 

DITIONM RI Q l IHl \ i r NTS) (Division of R e a c t o r Development 
i n d l e c h n o l o g v (\I C) Washington I) C ) Jan 19"2 9p RSO 

\ st m d i i d ] 1 e s( 1 ilimc, 1 eqiiii t n t n t s f i i N l o C r i l l t v 
s e i m l e s s pipe mtl lulling (\SA11 SB tu^ with id t l i tum li l e q u i r e 
m e n t s ) foi nuele ii md i s s o e i i t t t l ipplit i t i t n s is p r t st ntt ti 
I h i s s t i n d i i d supt i s e d e s RDT tl 3 ) I d i t td Julv 1 J^l ( J R D ) 

541 (RDI M J 10 TC ~1)) NICKLL MOLYHDINLM 
L H R t M I L M \ 1 1 OY sL \ M L I bs I IPI \ND f L B l S ( \bMl bB 16" 
W l l h ADUIIKlNM RI ( L I R I M I N I^) (Div laion of Reae to r De 
ve l^prn tn t md I et hnologv ( \ I C) W ishiii^lon, D C ) Ju l 1971 
1-|) RbO 

\ st m d i i d pi t st 1 ibm^ 1 equi! t n u nts loi Ni ^It) t i illov 
se i n i l e s s pijit md tube s (\SAI1 SB )( " with additie 1 ll l e q u i i c 
m e n t s ) fe i nucit ii ind i s s o e i l t e d ippiie i t ions is p iesen te t i 
(I R I) ) 

5 4 2 RDT-M 3 - l l - T r - 7 1 ) ) CARBON AND LOW AI LOY 
STI I I W F L D I D P I P I (ASMl s \ - l ,5 W ITH ADDITION \ L R E -
Q l IRFAIFNTS) (Division of R e a c t o r Development and 1 e chno l -
ogv ( \ F C I Washington D C ) lul 1 9 " ! 9p RSO. 

A s t m d i i d p i e s t i i h i n g l e q u i i eme i i t s foi earboii mti low illov 
s t t ( I welded plpt (ASMl SA-l : ) ' )With i t ldi t ionll l e q u i r t ments ) 
foi n u t i t i i mtl i s s ( t i i l t f ) ippiic l imns s p r e s e n l e t i (I R D ) 

5 4 3 (RUI \I ) U T(7 7l)) l l R R i r i C ALLOY S l E l L 
SI \ \ I I EbS P IPE ( AsMI s \ - 3 3 o W n H AUDITION \ L HI QLIRE 
MEN I s ) (Uivis i i i of R e a c t o r Dt V el ipment and Tt c hnology 
( A I C ) , Washington, U C ) Jul 1971 9p RbO 

A s t m d i i d p t t s c i i b i n g l e q u i r e m e n t s toi f e r i i l i e illov s t c e ! 
se in i l ess pipt ( \SMI S\-33^) with idtiitional l e q u i r e m e n t s ) foi 
n u t l c i i mti i s s o t i i t e d ipplie i t ions is pi e sen ted Ih i s s t a n d a r d 
supei s e e k s RDI >, 12 I d i te ri I t bi u u v 19(9 ( J R D ) 

5 4 4 (RDT-M 3 - 1 8 - T ( l - " 2 ) ) M C K F I ^ M O L Y BDI N L M -
C H R O M R M \ 1 1 OY SI \MLT SS T I B I s (ASMF SB-163 WITH AD
DITION \ L RI Qt IRI- Ml NTS) (Division of l i e i c t o r Development 
ind rechnologv ( \ I C ) Washington I) C ) Jan 1972 l i p . RSO 

\ s t m r i i i t l p i t s e i i b m g r e q u i i e m e n t s tor N i - M o — ( r illov 
se i m l o s s lul c s (ASMl SB-163 with itiditional r e q u i r e m e n t s ) 
ftn nu t l t ll mtl i s s o t i a t t d ippl ic i t ions is p r e s e n t e d (J R 1) ) 

5 4 5 ( R I ) T - M - 3 - 2 9 - T ( l - 7 2 ) ) M C K F I ^ O H R O M l l M -
MOI ABDFNLM-COI I M R K M \ I I O A sf \ M L F S S T L B ! s ( AMS 
) ')89WITH \ D D I T I O N \ I R l Q l IRI MI NTs) (Division of R e a c 

t o r Development and Technology ( \ I ( ) Washington f). C ) J a n 
19"2 8p RSO. 

A s t int! irti pi t sei ibmg rcqu i i emt n t s it r N i - C i - M o - N b 
i l lov s e a m l e s s lubes ( \MS 5 i 8 9 with iririilional r e q u i i e m e n t s ) 
lo ! n u c l e i r mti i s s t i e i i t e d appi ic i t ions is p r e s e n t e d (I R D ) 

5 4 6 l R D T - M - 3 - 3 0 - T ( l - 7 2 ) ) M ( KI l ^ C H R O M I l M 
MOl YBDFNl M-COI I MBU M AI lOY SI \ M L F S S T l BF S (AMS 
5590 WITH \DI)IT10NAI RFQl IRI MFNTS) (Division of R e a c 
t o r Development ind Technologv (AIC) Washington D C ) Jan 
1972 8p RSO 

\ s t a n d i i d p i e s c r i b m ^ r e q u i i e m e n t s for Ni C i - M o - N b illov 
s e i m l e s s tubes (\M& 5^90 with aritl i t ionil r e q u i r e m e n t s ) for nu
d e II and i s s i e i l ter i ippl ica t ions is p i e s c n l c d ( J R D ) 

5 4 7 ( R D T - M ^ - 5 - T ( l - 7 2 ) ) M C K F I - M O I Y BDF N U M -
CHROMIl M \ L I O Y CASTINGS ( \ S T M \494 WITH ADDITIONAL 
R E Q l IRPMI M S I (Division of R e i c t o r Development and T e c h 
nologv (AFC) Washington D C ) Ian 19'"2 9p RSO 

A s t a n d a i d p l t s c n l i i n g r e q u i r e m e n t s foi Ni—Mo—Cl dlov 
c i s t m g s (ASTM \ 194 with addit ion ll r e q u i r e m e n t s ) foi n u c l e a r 
and a s s o c i i t e d ippiic i t i t n s is p r e s t n l e d ( ) R D ) 

548 ( R D T - M - 5 - l - T ( l - 7 2 ) ) STAINI ESS S T F F I P L \ T E 
SHEET AND STRIP ( \ S M F SA-240 WITH ADDITIONAL RFQLTRE-
MFNTS) (Division of R e a c t o r Development and Technology 
(AFC) Washington D C ) Jan 1972 lOp RSO 

A stand i rd pi e s c r i b i n g r e q u i i e m e n t s foi s t a i n l e s s s teel shee t 
p l i t e and s t r i p ( \SM1 SA 240 with idd i t ion i l r e q u i r e m e n t s ) for 
n u c l e i i and assoe ia te t l app l ica t ions is p i e s e n t e d This st indard 
supe r edes RDI M , n d i t t d Julv 19^1 ( J R D ) 

5 4 9 ( R l ) i - M - ' j - 7 - T ( l - 7 2 ) ) M C K E I ^ I R O N - C H R O M I U M 
\ I L O Y P L \ T I S H U T AND STRIP (ASMF SB-409 W ITH ADDI-
TIONAI RLQI IiU MEN rs) (Division of R e a c t o r Development 
and Technology ( \ r C) Washington D C ) Jan 1972 6p RSO 

A s t a n d a r d p r c s c i ib in j r e q u i r e m e n t s for N i - F e Cr al loy 
p l a t e shee t and s t r i p (ASME SB 409 with addi t ional r e q u i r e m e n t s ) 
for n u c l e a r and asboc ia ted app l i ca t ions is p r e s e n t e d Th i s s tan 
d a i d s u p e r s e d e s RDI M o 7T da ted J u l j 1971 ( J R D ) 
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550 (RI)T-M-5-8-T(l-~2)) NICKFL-MOI Y BDl NUAI-
CHROMIUM \I LOY SHI ET AND PI \TE (ASM! SB-434 WITH 
ADDITIONAI RFQUIRFMENTS) (Division of Reactor Develop
ment and Technologj (\FC) Washington D C.) J i n l 9 " 2 . 8p 
RSO 

A st ind ird prescribing requirements for Ni Mo Cr ilioj 
sheet md jilate (YbMl SR-4 14 with additional requirements) 
foi nuelear and associited ipplie itions is presented ( J R D ) 

551 (RDT-M-5-20-T(l-72)) NICK! L-CHROMIl M-
MOLA BDF M M-COLUMBIl M AI I OY PLATI SHIFT AND 
STRIP (AMS 5597 WITH ADDITIONAL RIQLTRFMI NTS) (Divi
sion of Reactor Development and Technology (AFC) Washington 
D C ) Jan 1972 7p RSO 

A stand ird prescribing requirements for Ni-Cr Mo Nb 
alloy plite sheet and strip (AMS 5o97 with addition il require 
ments) foi nuclear and associated applications is piesenteo 
( J R D ) 

552 (RDT-M-5-21-T(l-72)) MCKFL-CHROMIUM-
MOLYBDFMM-COLLMBILM ALLOY PLATE, SHU T YND 
STRIP (\MS S596 WITH ADDITIONAL REQIIRF MFNTSl (Divi
sion of Reactor Development and Technology (AFC) Washington, 
D C ) Ian 1972 "p RSO 

A stand ird prescribing requirements for N i - C i - M o N'b 
alloy plite, sheet and strip (AMS 5596 with additional require
ments) for nuclear and associated applications is presented 
(J K D ) 

553 (nDT-M-7-6-T(l-72)) PRECIPITATION-HARDFNING 
STAINLESS STEFL BARS, SHAPES \ND i^ORGINGS ( \STM \564 
WITH ADDITIONAL REQUIREMENTS! (Division of Reactor De
velopment and Technology ( AEC) Washington D C) Jan 1972. 
12p RSO 

A standard prescribing requirements for precipitation-
hardenmg stainless steel bars, shapes, and forgmgs (ASTM A564 
with additional requirements) for nuclear and associated applica
tions is presented This standard supersedes RDTM 7-6T dited 
July 1971 ( J R D ) 

554 (RDT-M-7-ll-T(l-72)) NICKEI^MOLYBDENUM-
CHROMIUM ALLOY ROD AND BAR (ASME SB-336 WITH ADDI
TIONAL RFQLIREMENTS) (Division of Reactor Development 
and Technology (AEC) Washington, D C ) Jan 1972. 8p. RSO 

A standard prescribing requirements for N i - M o - C i alloy 
rod and bar (ASME SB-336 with additional requirements) for 
nuclear and associated applications is presented ( J R D ) 

555 TEST STANDARDS FOR NUCLEAR PLANT MOTORS. 
Nailen, R L Power Eng.; 75 No. 12, 39-41(Dec 1971). 

The proposed guide for testing Class 1 motors is discussed 
Class 1 motors include induction motors inside the reactor con
tainment which drive fans and pumps in the event of a reactor mal
function Ihe difficulties involved in deriving standards to meet the 
requirements of motor reliability are described (H D R ) 

556 (RDT-F-4-20-T(10-71)) OPERATION AND MAINTE
NANCE MAM \LS. (Division of Reactor Development and Tech
nology (AEC), Washington, D. C.). Oct 1971. 32p. RSO. 

557 (WHAN-IR-45) INSTRUCTION FOR THE SELECTION 
\ND USE OF ACCEPTANCE SAMPLING PLANS. Stevenson, 
W. F . (WADCO Corp., Richland, Wash.). Nov 1970. Contract 
AT(45-1)-2170. 60p. Dep. NTIS. 

The instruction serves as a standard which describes basic 
principles which must be considered in the selection and use of 
acceptance sampling plans involved in procurement of FTR fuels 
and components ( J R D ) 

558 (RDT-M-1-1-T(7-71)) ST AINLESS STFEL COY-
FRED WFLDING ELFCTRODFS (ASME SF A-5 4 WITH ADDI
TIONAL RFQl IREMENTS) (Division of Reactor Development 
and Technology (AEC) Washington, D C ) Jul 1971 9p. RSO. 

A standiid piescribing lequirements for st unless steel covered 
welding electrodes (ASME bFA-5 4 with additional requirements) 
for nucleai and issociated applications is presented This stan
dard supei sedts RDT M 1-11 dated February 19(.9 ( J R D ) 

559 (RDT-M-l-6-T(7-71)) MILD STEFL ELECTRODES 
AND WELDING RODS (AsMF SFA-5 18 WITH ADDITIONAL RE-
QLIRF MI NTS) (Division of Reactor Development and Technol
ogy (\EC) W ishington D C ) Jul 19''1 8p. RSO 

A standaid prescribing lequirements for mild steel electrodes 
and welding rods (ASAIE SF A-3 i s with additional requiiements) 
for nuclear and associated applications is piesented This stan
dard supei stdes RDT M 1-bT d ited Febiuaiv 1969 ( J R D ) 

560 (RnT-M-l-20-T(l- '2)) MUD STFFI I I 1 CTRODFS 
I OR I I I N-CORI D \I!C WF I DING (\S\1F sF A-5 20 V\ITH \DDI-
TIONYI R! (H IRI MFNTS) (Division ot Reactor Development 
and Technologv ( M C) Washington !) C ) J in l9"2 sp. RSO 

A st ulfl 11 d pi ese 1 ibma 1 tqml emtnt-- foi mild site I eltetiodes 
1(1 flux eoi d lit welding ( \bMI bl \ > _'0\titli idditionil tt 
(lUiitmtnts) t u nuelt u md issoeiit td tpplie itions is pi e stilted 
IJ R D I 

561 (RnT-M-2-3-T(7--ll) C NRBON AND \IIOY STF I L 
WI LDING I ITTINGS (\SMF s\-234 WITH ADDIIIONM RI -
(;l IRI MFNTSl (Division of Reictor Development md Technol
ogv ( \I C i Washington D C) Iu l l9" l Iflp Rso 

A stand 11 J pi tsei ibmg itqiiu tmtn t s loi taibon md !iov 
steel welduv titlings (YbML s \ _ 4 with idditionil i tquutments) 
foi nude 11 tnd issoeiited ipplie itions is pltstii ted Ihis Stan 
d u d supti s td t s RDr M 2 I d ittd I tl lu i i v 1 H I 0 R I) ) 

562 (RD1-M-2-b-T(- 71)) M YRTLNSITJC ST \IN J I SS 
STI I L (TA PI 403) I ORGINGS (\SMI s \- l82 W ITH YDDITTON \I 
RI QFIREMI NTS) (Division of Reictor Development md Tech
nologv ( \FC) Wishington I) C) Jul 19"1 lOp RsO. 

A st indaid |u t s t i ibing I tqu i i tmtn t s loi miittnsitic st unless 
s t t t l (T>pe 4n iMoi^m^ s (ASMl s \ ]s_with iddition il i equm -
mtnts) foi nuelt ll md issoeiited i[iplications is p i t s tn t td 
I his st uidiid supt is tdes RDI M -( I dited I tbiu ii> 196t) 
( J R D ) 

563 (RDT-M-2-9-T(l-72)) /IRCONILM AND /IRCO-
NllM \ I IOA I ORGINGS \NI) I NTRL SIONS ( \STM n356 W ITH 
\DDITION\I RI (H IRLMF NTS) (Division of Rt iclor Develop
ment md Technologv (\ECl Wishington I C ) Jin 1972 6p 
RSO 

A standaid pi ts t t ib ing lequiiemenls toi / r end / i illo> 
forgings and txliusions (AblM B i)( with idditionil r tquiie 
mtnts) foi nuelt ll ind issoti ittd ipplit itions is pitsented 
Ihis st mdud suptrsi des RDI M 2 <l I dited M iv I'l"" ( J R D ) 

564 (RDT-M-2-l3-T(lP-"l)) NICKEL-CHROMILM AL
LOY B \RS I ORGINGS, ANT) I ORGING STOCK ( \STAI \f37 WITH 
\l)DITION\I RI Ql IREMENTS) (Division of Reactor Develop

ment and Technology ( \FC) Washington D C.) Oct 1971 9p. 
RSO 

A standard preset ibing requirements for Al - C i - \ i b u s 
forgmgs and forging stock (ASI M A637 with addition il require
ments) for nutl tai and associattd apjihtations is pitsented 
This stand ird supersedes RDT Al 2-1 5T dated Julv 1971 and 
RDI M 7 21 dated Januarv 19()8 ( J R D ) 

565 (RDT-M-2-16-T(l--2l) TLNGSTEN I ORGINGS ( AMS 
"897 WITH YDDITIONIYL RF QLIRFMF NTS) (Division of Reactor 
Development and Technology (AFC) Washington, D C ) Jan 
1972 7p RSO 

A standard piescribing requirements foi tungsten foigings 
(AMS 7897 Willi idditional requirements) for nuclear and asso
ciated applications is presented ( J R D ) 

566 (RDT-Al~3-o-T(7-71)) \ l STENITIC ST AINLEbS 
STEEL WELDED FLBING ( AbML bA-249 WITH ADDITION AL 
RLQUIREMLNTb). (Division of Reactor Development and Tech
nology ( AEC), Washington, D C ) Jul 1971. 9p. RSO 

A standard prescribing requirements for austenitic stainless 
steel welded tubing (ASME SA 249 with idditional requirements) 
for nuclear ind associated applications is presented This stan
dard supersedes RDT M 3-5T dated Ma> 1969 ( J R D ) 

567 (RDT-M-3-6-T(7-71)) AUSTENITIC STAINLESS 
STEEL PIPE (AbME bA-312 WITH ADDITIONAL REQUIRE
MENTS) (Division of Reactor Development and Technology 
(AEC), Washington, D. C ) Jul 1971 7p RSO 

A standard prescribing requirements for austenitic stamless 
steel pipe (ASME SA-312 with additional requirements) for nu
clear and associated applications is presented This standard 
supersedes RDT M 3-6T dated May 1969 ( J R D ) 

568 (RDT-M-3-7-T(7-71)) AUSTENITIC STAINLESS 
STEEL WELDED PIPE, LARGE DIAMETER (ASME bA-358 WITH 
ADDITIONAL REQUIREMENTS). (Division of Reactor Develop
ment and Technology (AEC), Washington, D C ) Jul 1971. 9p 
RSO. 

A st ndard prescribing requirements for austemtic stainless 
steel welded pipe large diameter (ASME SA-358 with additional 
requirements) for nuclear and associated applications is presented 
This standard supersedes RDT M 3-7T dated Mav 1969 ( J R D ) 
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569 (RDT-M^ 9 T(7 71)) MCKEHRON-CHROMILM 
ALLOY bEAMLEbS PIPE AND TLBING (YSME SB-407 WITH AD 
DITIOr AL REQLIREMENTb) (Division of Reactor Dtvtlopment 
and Te hnology (AEC), W ashington D C ) Jul 1971 9p RbO 

A standard prescribing reqmrements for Ni Fe Cr allov 
seamless pipe and tubing (ASME SB 407 with additional require 
ments) for nuclear and associated applications is presented 
( J R D ) 

570 (RDT-M-3-16-T(l-72)) CARBON \ND ALLOA STEEL 
PIPE (ASME SA-333 WITH ADDITIONAL RFQUIRFMENTS) (Dl 
vision of Reactor Development and Technology (AFC) Washington 
D C ) Jan 1972 9p RSO 

A standard prescribing requirements for t i rbon and allov 
steel pipe (ASME bA 333 with additional requirements) for 
nuclear and associated applications is presented (J R D ) 

571 (RDT-M-5-2-T(7-71)) CARBON STFEL PLATI s 
(ASMt, SA-516 WITH ADDITIONAL REQLIRFMENTSl (Divi
sion of Reactor Development and Technology ( \FC) W ashington 
D C ) Jul 1971 8p RSO 

A standard prescribing requirements for carbon steel pi i t ts 
(ASMF SA 516 with additional requirements) tor nuclear md 
associated applications is presented This standard supersedes 
RDT Al 5-2T dated Januar) 1968 ( J R D ) 

572 (RDT-M-5-4-T(7-71)) NICKEI^-CHROMIL M-IRON 
ALLOY PLATE SHEET AND STRIP (ASMF SB-168 WITH \DDI-
TIONAL RFQLIRFMFNTS) (Division of Reactor Development 
and Technology (AFC) Washington D C ) Jul 1971 6p RSO 

A standard prescribing requirements for N i -Cr Fe illov 
plate sheet and strip (ASME SB 168 with additional requirement 
for nuclear and associated applications is presented Ihis slan 
dard supersedes RDT 5 4T dated F ebru uy 1969 (J R D ) 

573 (RDT M-5-5-T(7--l)) LOW ALLOA STFFLPLYTFS 
(ASME S\-38" WITH ADDITIONAL REQCTRF MENTS) (Divi
sion of Reactor Development and Technology (AEC) Washington 
D C ) Jul 1971 7p RSO 

A standard prescribing requirements tor low atlo> stetl plates 
(AbME SA 387 with additional requirements) for nutlear and 
associated applications is presented This standard supersedes 
RDT 5 T dated February 1969 ( J R D ) 

574 (RDT M-5-6-T(l-72)) ZIRCONIUM AND /IRCO 
NIUM ALLOA PIATF SHEET AND STRIP (ASTM B352 WITH 
ADDITIONAL REQLIREMENTS) (Division of Reactor Develop
ment and Technology (AFC) Washington D C) Jan 1972 6p 
RSO 

A standard prescribing requirements for 7r and Zr alio} plate 
sheet and strip (ASTM B352 with additional requirements) for 
nuclear and associated applications is presented This standard 
supersedes RDT M 5 6T dated May 1970 ( J R D ) 

575 (RDT M-5-7-T("-"l)) NICKEI^IRON-CHROMILM 
ALLOY PLATE SHEET AND STRIP (ASMF SB-409 WITH AD
DITIONAL REQUIREMENTS) (Division of Reactor Development 
and Technology (AEC) Washington D C) Jul 1971 6p RSO 

A stanaard prescribing requirements for Ni Fe Ci alloj 
plate sheet and strip (ASME SB 409 with additional r tauire 
ments) tor nuclear and associated applications is pre ented 
( J R D ) 

576 (RDT-M-12-3-T(10-71)) MINERAL FIBER HA-
DRAULIC-SETTING THERMAL INSLLATING AND FINISHING 
CEMENT (ASTM C449 WITH ADDITIONAL REQUIRFMENTS) 
(Division of Reactor Development and Technology ( \EC) Wash
ington D C ) Oct 1971 4p RSO 

A standard prescribing reqmrements for mineral fiber hvdrau 
lie setting thermal insulating and fimshing cement (ASTM C 449 
with additional requirements) for nuclear and associattd applica 
tions IS presented ( J R D ) 

577 (ROT E-8-5-T(12-71)) EX-VESSEL HANDLING MA
CHINE FOR SODIUM COOLED REACTORS (Division of Reactor 
Development and Technology (AEC), Washington, D. C.). Dec 
1971. 23p. RSO. 

The requirements for the design material fabrication a s 
sembly inspection preoperational and acceptance testing and 
delivery of ex-vessel handling machines and associated auxiliary 
equipment for use in refueling liquid sodium cooled nuclear reac 
tor plants when in a shutdown condition are presented (auth) 

578 RADIATION PROTECTION AS \ PART OF ENVIRON
MENTAL PROTECTION IN GENERATION 01 ELECTRIC POWER 
FROM NUCLEAR ENERGY IN THE GERMAN DEMOCRATIC RE

PUBLIC Albrecht, L Roehnsch, A (btaatliche Zentrale fuer 
Strahlenschutz, Berlin) Kernenergie 14 No 7-8, 227-31(Jul-
Aug 1971). 

The radiation protection standards in the Democratic Republic 
of Germanv ai e described The it least limits fot radioactivt 
discharges from nuclear power plants are discussed 19 refer
ences (D r C ) 

579 (RDT-C-14 !-T(l "2)) CONT AINMF NT EXH \L ST 
RADIATION MONITORING SYSTEM (Division of Reactor De 
velopment and Technology (AEC), Washington, I) C.) Jan 19"2. 
18p. RSO. 

The basic requirements for design fabrication cleaning ban 
dling testing calibration marking packaging shipping and qualitv 
assurance for a containment exhaust radiation monitoring sv stt m 
used in the plant protection sv stem of a nuclear reactor facilitv 
a ie presented (auth) 

580 (RnT-E-7-4-T(ll-71)) MIXING COMPONENT FOR 
I IQLID MET \L PIPING SY STEMS (Division of Reactor Devel
opment and Technology (AFC) Washington D C ) Nov 1971 
25p RSO 

A stantlard prescribing requirements for mixing component for 
liquid metal piping svstems for nuclear and associattd applica 
tions is presented ( J R D ) 

581 (RDT E-8-18-T(8-"l)) THRFADFD FASTENERS 
FOR Nl CLEAR COMPONENTS (Division of Reactor Develop
ment and Technology ( AFC) Washington D C) Oct 1971 7p 
RSO 

A standard prescribing requirements for threaded fasttners 
for nuclear components for nuclear and associated applications 
IS presented ( J R D ) 

582 (RDT-E-10-3-T(9-71)) T \NK-LIQL1D METAL SER-
\ ICE (Division of Reactor Development and Technology (AFC) 
Washington D C) Sep 1971 22p RSO 

A standard prescribing requirements for tank-liquid metal 
service for nuclear and associated applications is presented 
This standard supersedes RDT L 10-IT, dated September 1971 
( J R D ) 

583 (RDT-F-6-7-T(7-71)) WELDABILITY TESTS FOR 
MATERIALS (Division of Reactor Development and Technology 
(AEC) Washington D C ) Jul 1971 13p RSO 

A standard prescribing requirements for weldibility tests for 
materials for nuclear and associated applications is presented 
( J R D ) 

584 (RDT F-6-14-T(7-71)) BRAZING FABRICATION 
REQUIRFMENTS (Division of Reactor Development and Tech
nology (AEC) Washington D C ) Jul 1971 8p RSO 

A standard prescribing requirements for brazing fabrication 
requirements for nuclear and associated applications is presented 
( J R D ) 

585 (RDT-M-l-4-T(7-71)) LOW ALLOY STEEL COV
ERED WELDING ELECTRODES (ASME SFA-5 5 WITH ADDI
TION \L RFCHIRF MI NTS) (Division of Reactor Development 
and Technology (AFC) Washington D C) Jul 19~1 "p RSO 

A standard preset ibin^ requu tme nts for lnv\ allov stetl e v 
ered welding elet-trodts (ASME SI A j o with atiditional r tquire 
ments for nutlear and associated applications is presented This 
standard supersedes RDI M l IF lated Fthiuirv 1969 J R D 

586 (RDT-M-4- l -Tr- D) CYRBON STFFI CASTING 
(ASME SY 216 WITH \DDITION\L HFQLIRFMI NTS) (Divi
sion of Reactor Development and Technology ( \FC) Washington 
D C ) Jul 1971 9p RSO 

A s tmdird prescribing requirements for carbon steel cistings 
(ASAIE SY 216 with idditional requirements) for nuclear and i s 
sociated ipplications is presented This stand ird supersedes 
RDT M I IT dated Febiuary 1969 ( J R D ) 

587 (RDT-M^-2-T(7-71)) YCSTENITIC STAINLESS 
STFEL CYSTINGS (ASME s \ -35 l WITH ADDITION AI REQUIRE
MENTS) (Division of Reactor Development ind Technology 
(AEC) Washington D C) Jul 19"1 9p RSO 

A standard prescribing requirements for austemtic stainless 
steel castings (ASMF b \ 3ol with idditional requirements) for 
nuclear and associated applications is presented Ihis stand ird 
supersedes RDT M 4 _1 dated Fehiuarv 1J6 ) ( J R D ) 

588 (RDT Al^ 3-T("-"l)) COBALT-CHROMRM A I -
lOY STEEI CYSTINGS (Division of Reactor Development and 
Technology (YEC) Washington D C ) Jul 19"1 9p RSO 
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A standard prescribing r tquir t in tnts for Co Cr allo> sttel 
astings for nuclear and associattd applications is prtstnted 

t h i s standard supersedes RDT 4 13 dated Februar> 1963 
( J R D ) 

589 (RDT-M^-4-T(7-71)) ALLOY STFFI CASTINGS 
(ASME SA-217 WITH YDDITIONAI RFQLIREMENTS) (Division 
of Reactor Development and Technology (AFC) Washington 
D C ) Jul 19"1 9p RSO 

A standard prescribing requirtnie nts for allo> sttel castings 
(ASME SA 217 with additional requirtmtnts) loi nuclear and 
associated applications is presented ( J R D ) 

590 (RDT M-5-3-T("-71)) 1 OW ALLOA STFEL PLATI S 
(ASME SY-533 WITH YDDITION YI RFQLIREMI NTS) (Divi 
sion of Reactor Development and Technology (YI C) Washington 
D C ) Jul 19 1 8p RSO 

A stand ird prescribin),, requirements lor low ill >> steel p l i t t s 
(ASME SA oJi with additional requiiements for nuclear and s 
sociated ipplieitions is presented This stand ird supersedes 
RDT M a- IT dated Febru irj I9t J ( J R D ) 

591 (RDT-M-6-l-T(7-71)) ALl OA STEFL BOLTING 
MATFRIAI FOR LOW TF MPERATURF SERVICE (ASME SY-320 
WITH ADDITIONAL RI Ql IREMENTS) (Division of Reactor De 
velopment and Technology (AFC) Washington D C ) Jul 19"1 
8p RSO 

A standarti prescribing requirements for illo> steel billing 
material for low tempei dure service (ASME SA !20 with id 
ditional requirements) for nucleir ind issociated ipplications 
is presenfetl This st mdard suix?rsedes RDT M 6 IT dated 
Februarj 19< 9 ( J R D ) 

592 (RDT-M-6-3-T(7-71)) AI LOY STF F 1 BOLTING 
MATFRIAI FOR HIGH TEMPERATURE SERVICE (ASMF SA-193 
WITH ADDITIONAL REQLIREMENTS) (Division of Reactor 
Development and Technology (AEC) Washington D C ) Jul 
1971 8p RSO 

A standard prescribing requirements lor alloy steel bolting 
material for high temperature service (ASME SA 19) with ad 
ditional requirements) for nuclear and associated applications 
IS presented This st mdard supersedes RDT M 6 )T dated 
February 1969 ( J R D ) 

593 (RDT-M-6-4-T(7-71)) Al LOY STF EI NLTS FOR 
BOLTING FOR HIGH TEMPERATURI SERVICE (YSME SY-194 
WITH ADDITIONAL REQUIREMENTS) (Division of Reactor De
velopment and Technology (AEC) Washington D C ) Jul 1971 
8p RSO 

A standard prescribing requirements for alloy steel nuts for 
bolting for high temperature service (ASME SA 194 with addi 
tional requirements) for nuclear and associated ipplications is 
presentee! ( J R D ) 

594 (RDT-M-6-o-T(10-71)) ALLOA STF EL BOLTING 
MATERIAL FOR SPECIAL APPLICATIONS (ASME SA 540 WITH 
ADDITIONAL REQUIRF MENTS) (Division of Reactor Develop
ment and Technology (AEC) Washington D C ) Oct 1971 7p 
RSO 

A standard prescribing requirements for all )> steel bolting 
material for special ipplications (ASAIE SA o4(> with additiinil 
requirements) for nuclear and associated applications is p i e 
sented ( J R D ) 

595 (RDT M-7-l-T(7-71)) M YRTENSITIC STAINLF SS 
STEFL (TAPE 403) B YRS (ASTM A276 WITH ADDITIONAL R t -
QLTREMENTS) (Division of Reactor Development and Technol
ogy (AEC) Washington D C ) Jul 1971 8p RSO 

A standarti prescritnng lequir tmtnts foi mir tens tic sta nitss 
steel (lYpt 40 !) bars AS 1 M A276 with addill nil requii tn tnts) 
for nucleai md isst ci ited applit ill ns is prest nte 1 11 s st in 
dard supei series RDI YI - n due 1 1 ebi u irv 1909 J R D l 

596 (RDT-M-7-3-T(7-71)) STAINLESS STEEL B YRS 
AND SHAPES (ASME SY 479 WITH ADDITION YI RFQLIRF 
MENTS) (Division of Reactor Development and Technology 
(AEC) Washington D C) Jul 1971 8p RSO 

A standard prescribing requirements for stainless steel bai s 
and shapes (ASME SA 479 with additional requirements) foi nu 
clear and associated applications is presented Ihis standard 
supersedes RDI 7 i l dated lebruary 196J ( J R D ) 

597 (RDT-M --4-T("-71)) NlCKEL-CHROMIl AI IRON 
ALLOY ROD AND BYR (ASAIE SB-166 WITH YDDITION YI RF
QUIRFMENTS) (Division of Reactor Development and Technol
ogy (AEC) Washington D C) Jul 1971 6p RSO 

A standard piescribing retju i tmtnts f r Ni C r Fe ill v i ti 
and b i r (ASME SB 166 with iddit onal requirements f r nutlt ir 
and assotiateri applications is presenle i ( J R D 

598 (RDT-M-7-5-T(7-71)) COBAl T-CHROMIl M-
TUNGSTEN-NICKFL AI I OY ROUNDS (Division of Reactor 
Development and Technology (AEC) Washington D C) Jul 
19"1 9p RSO 

Y standard prescribing requirements for Co Cr-W \ i allo> 
rounds for nuclear and associated applit ilions is presented This 
standird supersedes RDT M 7 5T dated Februarj 19( 9 ( J R D ) 

599 (RDT-M-7---T(7-71)) COBAl T-CHR0A11LM AL-
I OA BARS AND SHAPES (Division of Reactor Development and 
Technology ( YEC) Washington D C ) Jul 19 1 7p RSO 

A standard prescribing requirements tor Co Cr alloy bais 
and shapes for nuclear and associattd applications is presented 
This standard supersedes RD 1 M 7 71 dated Marth IJbJ (J R D ) 

600 (RDT-M-7-8-T(7-71)) NICKF L-CHROMILM-IRON 
AI LOA WIRE (AMS ^687 WITH YDDITION YL REQl IRF MENTS) 
(Division of Reactor Development and Technology (AEC) Wash
ington D C ) Jul 1971 5p RSO 

A stantlard prescribing requu cments 1 i Ni C i - I t a l i v wire 
(AYIS o6&7 with adtlitional requirements) t i nuelear and associattd 
appiitations is presented This standard suptrstries RDI YI 7 8 F 
tlated Februarj 1J69 (J R D ) 

601 (RDT M-7-9-T(l 72)) 71RCON1LM AND /IRCO
NILM AILOY BYRS ROD AND WIRE (ASTM B351 WITH ADDI 
TIONYL REQl IRF MENTS) (Division of Reactor Development 
and Technology (AEC) Washington D C ) Jan 1972 6p RSO 

A stantlard prescribing requirements t r Zi and Zr alit j bars 
r ri and wire (ASTM B 351 with additional requiremtnts for 
nuclear and associated applications is pitstnteri This standaid 
supersedes RTD M 7 9T dated Alaj 1J7( ( I R D 

602 (RDT-M-7-10-T(7-71)) NICKF I^IRON-CHROMIL M 
ALLOY ROD AND BYR (ASMF SB 408 WITH ADDITIONAI RE
QUIREMENTS) (Division of Reactor Development and Technol
ogy (YFC) Washington D C ) Jul 1971 6p RSO 

A standard piescribing requirements for Ni—Fe-Cr alloy rod 
and bar (ASME SB-408 with additional requirements) for nuclear 
and associated applications is presented ( J R D ) 

603 (RDT-M-10-l-T(l-72)) 7IRCONIIM AND /IRCO
NILM ALLOY INCX3TS (ASTM B350 WITH ADDITIONAI RF
QLIREMENTS) (Division of Reactor Development and Technol
ogy (YEC) Washington D C ) Jan 1972 5p RSO 

A stanelard prescribing requirements I u Zr and Zr all j 
ingots (ASM B 150 with additional requirements) for nucleai 
and associated applications is presented This standard super 
series RDT M 10 IT dateri Maj 1970 ( J R D ) 

604 (RDT-M-12-4-T(l-72)) REFI ECTFVE INSULATION 
(Division of Reactor Development and Technology (AEC) Wash
ington D C ) Jan 1972 17p RSO 

A standard prescribing requirements for reflective insulation 
for nucleai and associated applications is piesented Ihis stan 
dard supers tdts RDI M 12 4 dated Ylaich 1971 ( J R D ) 

605 (RDT E-8-ll-T(12-71)) FFTF CLOSED LOOP IN-
REACTOR ASSEMBLY FABRICATION (Division of Reactor De
velopment and Technology (AEC) Washington D C) Dec 1971 
23p RSO 

rht Closed Loop In Reactor Assembly (CLIRA) is the m 
reactor component of the Closed Loop System for irradiation 
of fuels and materials test assemblies It provides physical 
support for distributes coolant supply to and provides process 
and test section instrumentation leads tubes and sensors It 
isolates the experiments from the reactor sodium pool and pre 
vents test failure propagation to the reactor The requirements 
for the fabrication quality assurance packaging and delivery of 
the CLIRA are presented All components and services to be 
provided by the supplier are specified (auth) 

606 (RDT-E-6-13-T(l 72)) CORE SL PPORT STRC C-
TLRE FOR SODIIM COOLED REACTORS (FABRICATION ONXY) 
(Division of Reactor Development and Technology (AEC), Wash 
ington, D. C ). Jan 19-2 22p. RSO 

The core support structuie proviries support, location and flow 
distribution for the fuel assemblies reflettoi and ladial shield 
It also provides support for interfacing hardware items The r e 
quirements a ie presented foi the fabrication qualitj assurance 
packaging and deliverj of the coie support structure (auth) 
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607 {RDT-E-6-23-T{12-71)) CORE RADIAL SHIELD 
FOR SODILM COOLED REACTORS. (Division of Reactor De
velopment and Technology (AEC), Washington, D. C.). Dec 1971. 
20p. RSO. 

The requirements are presented tor the fabrication, quality ab-
surdnce, packaging and delivery of core ladial shieldtngs The 
ordering data establishes the specific requirements for a pai tuula 
radial shield The purpose of the radial shield is to limit the total 
dose of damaging ladidtion on critical in-vessel components lo as, 
sure acceptable end-of-life propeities I he standaid applies to a 
radial shield for use m a liquid metal cooled reactor vessel (auth) 

608 (RDT-E-6-2o-T(ll-71)) CONTROL HOD ABSORBER 
PIN. {Division of Reactor Development and Technology (AEC), 
Washington, D. C.). Nov 1971. 15p. HbO. 

Ihe requirements for absorber pins foi nuclear reactor control 
rod assemblies are pret-ented (auth) 

609 (RDT-E-6-30-T(8-71)) ABSORBER PIN BORON CAR
BIDE PELLET. (Division of Reactor Development and Technol
ogy (AEC). Washington, D. C.). Aug 1971, 12p. RSO. 

The requncments for boron carbide pellets to be used m nu
clear reactoi control rod absorber pins are presented (auth) 

610 GUIDE TO PR\CTICE Nl CI 1-AR M \ l I RI\L CON
TROL S'iSTFM FOR NLCLFAR POW I R R? ACTORS Ne\v ^ ork, 
American National Standards Institute (1970) l i p 

A standai d is presented which establishes rcquii t niciUs toi 
the control of special nuclear mateiiul in the facilitus ol HULIC ii 
power reactors where such material is used in the î i Kluclum < t 
electrical tneif,\ The matoiials nuoKcci in suth i lacilitN ai (. 
uranium and plutonium ot various isolopic conlLiit 1 ht nuekai 
material control system invokes tlu i stal:)lishin^ "1 icctipts 
from the shipper three intt rnal mati j lal balance ii (. as and 
records of shipments to a lepiocessi i as the means ol mainl un 
ing control and accounlabilit\ of all leased ot owned special 
nuclear materials (auth) 

611 {RDT-F-l-2-T(3-72)) PREPARATION OF S'iSTEM 
DESIGN DESCRIPTIONS. (Division of Reactor Development ind 
Technology (AEC), Washington, D. C ) . Mar 1972. 19p. RSCJ. 

The purpose, scope organization and content of reactor system 
design descriptions are specified in order to promulgate a uni
fied approach to their prtparation and use bv a project as the 
principal means to establish, describe and control the individual 
svetem designs from conception and throughout the lifetime of the 
system (auth) 

612 (DOCKET-50250-79) TURKEY POINT PLANT, UNI F 
3. Items Still Requiring Resolution. (Division of Compliance 
(AEC), Atlanta, Ga, Region II). 23 Nov 1971. 3p. Dep. NTIS. 

Additional information is presented concerning valves for the 
chemical and volume control system and safetv injection svstem 
pipe fittings in the cooling s>stem and standards for the main 
steam line isolation valves (D C C ) 

613 (RDT-L-6-33-.T(ll-71)) CONTROL ROD ASSEMBLY. 
(Division of Reactor Development and Technology (AFC), Wash
ington, D. C ) , Nov 1971. l i p . RSO. 

Technical requirements, qualitv assurance proMsions, and 
deliverv preparation requirements art presented for FFTF con
trol rod assemblies 'H 0 R t 

614 (ANL-7712) ARC SYSTl M STANDARD PATHS AND 
CATAI OGLI D PROCFDURES Woodruff W L. Daly, T. A . 
Henrvson II H Kier P H , Regis, J P . Stenberg. C. G . Toppel. 
B J (Argonne National Lab , 111 ) Dec 1971 Contract W-31-
109-eng-38 260p Dep. NTIS. 

A discussion and documentation of the ARC &>stem standard 
paths and catalogued procedures available for production ubage 
aie presented The intent of the discussion is lo serve as an aid 
to the user in running production problems The discussion of 
each of the standard paths and catalogued procedures includes a 
bi lef description of the capabilities provided, listings of the path 
and procedure, a listing of the BCD user input data sets that may 
be required, and sample problems which demonstrate some of the 
capabilities and options available Ihe general discussion provided 
mav seive as a guide to those wno might wish to write other paths 
to provide some special capabilitv IJ references (auth) 

615 (TID-25959) ^ \FFT^ GLIDI 14 HI \C10I iCf ) ( ) l -
\ \ T P IMP T I^WHF I I INTEGRITY (Divi'^ion if Reictor ^t m 
d a r d s ( \ F C ) Washington D Cl 2" Oct 19"1 fp. 1'>\1C 

Coolant pump fhwiieel nii tei ials tabi leati n lesiiUr, md m-
spection lequitements lo is&uic s ile opciation in ualci eoeled 
reactors iie piesentcd HI D K 

616 (RDT-L-l-6-T(3-72)) AUTOMATIC SPRING-1OADED 
SAF ETY VALVFS. (Division of Reactor Development and Tech
nology (AEC), Washington D. C,). Mar 1972. 36p. RSO. 

Standai ds di <- piesentedUn aut unatic spr iii„-lodde d ( \ i. r 
pi essui e prott eticin v ilves !ni use in watt i c )okd p >\\ i i i tact r 
system (H D R ) 

617 GlIDFI INFS I OR Dl VI RMINING THF OPl R \ r i \ G 
R\bIS r \HTHQl \KI WD \SSOCl\TFD MBRATORI GROIND 
MOTION \NS 2 1-1071 Hinsdale, 111 , \nierican NUCICTT 
Society (1972) lOp 

1 his standai d pi ov ides ^uid ince for the seismological and 
t,eolo^ie investigations and evaluations needed to dclei niine the 
OpeialHV Basis laiihquakc (OBI ) and issoc lated v il)i atoi v ground 
motion at a nucleai power plant site Ihe OBF , and associated 
vibratoiv giound motion, is a (ondition which might leasonably be 
expected to occui during the operating life of a nuclear power 
plant Ihc nuclear plant is designed so that in the event of aji OBI , 
those features of the plant necessarv for continued operation re 
main functional Ihe geological and seismological factors that 
should be taken into account in detei mining the OBE and associated 
vibratorv ground motion are set foith Factors atfectmg the dv-
namic behavior of the material underl>ing the nuclear power plant 
site a r t staled to aid in evaluiting soil lesponse effects Surface 
faulting, stabiliU of the foimdation or underhing materials, and 
earthquake-caused water waves, such as tsunami, are not withm 
the scope of this standard (L C L ) 

618 (RDl-E-l-9-T(3-72)) STAINLFSS STEEL GAlF 
VALVES, MANUAL AND POW F R OPERATED, (Division of Reac
tor Development and Technology (AEC), Washington, D. C ) . Mar 
1972. 30p. RSO. 

A standard prescribing requirements for stainless st< el gate 
valves manual and power operated for nuclear and associated 
applications is presented (J R D ) 

619 (RDT-E-l-12-T(3-72)) STAINLFSS STELL CHECK 
VALVES. (Division of Reactor Development and Technology 
(AEC), Washington. D. C ) . Mar 1972. 21p. RSO. 

A standard prescribing requirements tor stainless stcci checl 
valves for nuclear and associated applications is presented 
(J R D ) 

620 (RDT-E^21-T(3-72)) STAINLESS STEEL GLOBE A^D 
ANGLE VALVES, MANUAL AND POWER OPERATED, (Division 
of Reactor Development and Technology (AEC), Washington, D. C ) , 
Mar 1972. 31p. RSO. 

A standard prescribing requirements for stainless steel globe 
and angle valves manual and power operated for nuclear and as 
sociated applications is presented (J R D ) 

621 QLAIIT^ ASSl R\NCF FOR PR0TFCT1\ I COAT
INGS APPLIED 1 0 NUCI F AR F \CILITH S ANSI NlOl a "-
1972, Rev 9 New '^ork, American National Standards Institute, 
Inc (1972) 38p 

This standard provides a common basis foi the qualitv as 
surance of prote ctive coatings applied to nuck ai fae ilities Qual 
itv assurance as covered bv this standard compiises all those 
planned and svstcmatic actions necessaiv to piovide specified 
documentation ann adequate confidence th it shop and field coat
ing work for nuclear facilities will petfoim in accordance with 
the specified requiiements The subjects covered include the 
application and use of this standard general requirements, coat
ing materials, surface prepaiation of substrates, application of 
coating sv stems, coating inspection, and qualitv assuiance docu
mentation ( L C I ) 

622 (RDT-INDEX-3-72) INDEX 01 RDT STAND\Rn^. 
(Division of Reactor Development and Technology (M C) Wash-
mgton D C ) , Mar 1972 24p. R^O 

623 (RDT-Status-3-"2) RDT STXNDARDS T R W s M H -
TAI BimonthI> status Report of RDT '^tand'^rds for Period End
ing March 31 1972 (Oak Ridge National I ib , Tenn ). 40p 
RSO 

624 CRII I RI\ I OR RI INI ORCI D CONCRI Tl Nl CLF \R 
POWI R CONTMNMI M STRl CTERF-^ I i t leNo 69-2 De
troit, Americin Concrete Institute (1971) 26p 

I he se design t 1 ilei la ai e lo sei ve as i guide m tin design of 
1 einfor ced cone 1 etc nueleai power conlainnu nt slrue Un i s Ihe 
philosophv of these stiucluics in general is piesentcd Ihe \ iiiou^ 
factors to be considered m the design aic outlined Spteitu in
formation on design and analvsis methods on load f u l o i s uid on 
allow iblc s t resses and sti ains is included ! !ie spec i il mate 11 il 
1 tqui r emcnts pet I lining to the const i net ion of nuele n sli ui tut e s 
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such as duclilit\ sphc es, pr est t e ssing eoi i osion piotet lion, and 
othets ite desciibed I lie spec i il lequiiements of documentation 
ind testin_ such is pi t se i \ itton ot i ee oids pc i toi mane e ol Icik 
tests uid w( Id inspections etc lie listed fauthi 

625 PFRIODIC rrSTING OF PROTECTION SYSTEM 
ACTIATION FLNCTIONS Sqfetv Guide 22-1972 Washing
ton, D C , Atomic I nergy Commission (1972) 7p 

Acceptable methods of including the actuation devices in the 
periodic tests of the protection system during reactor operation 
are described The frequency of such testing is liot specified 
(auth) 

626 EARTHQUAKE INSTRUMENTATION CRITERIA FOR 
NUCLEAR POWER PLANTS ANS 2 2-1971 Hinsdale, III ; 
American Nuclear Society (1972) lOp 

The mmimum requirements for earthquake instrumentation to 
provide information on the input vibratory ground motion and 
resultant vibratory responses of representative seismic Class I 
structures and equipment are presented Should an earthquake 
occur the instrumentation output provides information to de
termine whether or not the plant can continue to operate safely 
(auth) 

627 (RDT-E-3-6-T(2-72)) HORIZONTAL, ELECTRIC 
MOTOR-DRI\EN, SINGLF-STAGE CENTRIFUGAL PUMP. (Di
vision of lieactor Development and Technology (ALC), Washington, 
D C ) . Feb 1972 20p RSO 

A standard prescribing requirements for horizontal, electric 
motor-driven, single stage centrifugal pump toi nuclear and 
associated applications is presented (J R D ) 

628 (RDT-P-4-3-T(4-72)) METAL-SHF ATHED, MIN
ERAL INSULATED ELECTRICAL RESISTANCE HEATER. (Divi 
sion of lieactor Development and Technology (AFC), Washington, 
D. C ) . Apr 1972, 14p. RSO. 

A standard prescriliing requirements lor metal-sheathed 
mineral-insulated electrical resistance heater for nuclear and 
associated applications is presented (J R D ) 

629 {RDT-M-2-5-T(4-72)) ALSTENITIC STAINLESS 
STEEL UF LDING FITTINGS (ASML SA-403 WITH ADDITION \h 
REQUIRFMFNTS) (Division of Reactor Development and Tech
nology (AF C) Washington D, C ) Apr 1972 12p, RSO 

A standard prescribing requirements for austenitic stainless 
steel welding fittings (ASME SA-40 i with additional requirements) 
for nuclear and associated applications is presented This stan
dard supersedes RDT M 2 - 5 T, dated Jul> 1971 (J R D ) 

630 (ANL/ES-12) TREATMENT OF COOLING WATERS 
WITH CHLORINE. Draley, Joseph E. (Argonne National Lab,, 
111,). Feb 1972. Contract W-31~109-eng-38. l i p . Dep. NTIS. 

The use ot chlorine as a defouling agent in power plants r e 
quires assurance that aquatic biota will not be harmed Three 
requirements a ie identified (1) establishment of standards, 
(2) development of means of predicting the levels of active chlorin -
species at points of discharge and (J) monitoring power plant ef
fluents at points of discharge Various aspects of the problem 
are considered (10 references) (auth) 

631 (WaBoLu-5/70) CRITERIA AND RECOMMENDA
TIONS FOR THE DESIGN OF VENTILATING DEVICES FOR 
CONTAMINATED EXHAUST AIR IN BUILDINGS. Fett, W , 
(Bundesgesundheitsamt, Berlin (West Germany). Institut fuer 
Wasser- , Boden- und Lufthygiene). Sep 1970. 24p, (In Ger
man). INIS. 

A review is presented of the state of knowledge which should 
be considered for the design of exhaust hoods for air pollutants 
(among others radioactive gases) from buildings or building com 
plexes (e g reactor hall), namely from labs, and for the design 
and construction of the buildings Criteria for the cavity zone 
obtained by means of wind tunnel tests formation of cavity zone, 
flow m cavit> zone, contamination of cavity zone Firs t recom
mendations are derived from these criteria Recommendations 
concerning the building position, t>pe, proportions and struc
tures of the building Recommendations concerning the exhaust 
hood and the ventilation position of exhaust hood and ventilation, 
size of exhaust hood, operational procedure, emission limits 
(INIS) 

632 (RDT-E-8-6-T(3-72)) TRANSPORTER, FUEL HAN
DLING. (Division of Reactor Development and Technology (AEC), 
Washington, D C ) . Mar 1972. 31p. RSO 

A standard prescribing requirements for fuel transporter for 
nuclear and associated applications is presented. (J R.D ) 

633 (RDT-E-i-6-T(l-72)) INTERMEDIATE HEAT EX
CHANGER FOR LIQUID METAL SYSTEMS. (Division of Reactor 
Development and Technology (AEC), Washington, D C ) . Jan 
1972 48p. RSO 

The requirements are presented for liquid metal-to-liquid 
metal heat exchangers designed and constructed to Code Class 1 
requirements of the ASME Boiler and Pressure \ essel Code 
Section III Nuclear Power Plant Components, and special r e 
quirements that are additive or more restrictive Shell-and-
tutie "intermediate ' heat exchangers used to transfer heat be 
twcen the pi imarv and sccon<larj liquid metal coolants of reactor 
heat transport s\stems are included (auth) 

634 (HIlT-I ;-l-T(3-"2)) F I FCTRTC HF \TI R^-^IML-
I \Ti D I MI HH I i I I PIN^ (Division of Reactor Development 
ind Technology ( \I C) Washington D C .) \ H r 19"2 19p 
RSO 

1 ho pet foi m mc r m itr i i il*- t ibt ic (tn n mi thorl ins])retion 
ind tc-t anf! f]u ihtv I'^^ut m f i e qu i nu nt'̂  t i (It c 11 ie hcatei '̂  
simulating I Ml BR tuc 1 pin n t i^ i Hi n'̂  uhieh it < usi 1 foi he it 
tt insfc I md ( tht I '-tudu •- u I it( r) [ind mot iI e oU d nuclc ii 
tu( I il c pr e s( nt( d ' luth) 

635 (DUN^190) COMPARISONS OF N REACTOR OPER
ATING SAFETY LIMITS AND PROCESS STANDARDS LIMITS. 
Engler, A. E., Jape, F. (Douglas United Nuclear, Inc., Rich
land, Wash.), 23 Apr 1968. 13p. Dep. NTIS. 

Declassified 27 Oct 1971. 

636 (RDT-E-3-7-T{3-72)) RECIPROCATING POSITIVE 
DISPLACEMENT PUMP (Division of Reactor Development and 
Technology (AFC) Washington, D C.) Mar 1972. 16p. RSO. 

Requirements are presented for a horizontally or vertically 
mounted reciprocating power pump for service in a pressurized 
water-cooled naclear reactor svstem The criteria include the 
strength and pressure integritv of the pump structure and the 
operabilit> and reliabilitv over the requ -ed lifetimes of single, 
duplex, triplex, and multiplex tvpe pur and their components 
(auth) 

637 (RDT-E-10-5-T(3-72)) EXPANSION JOINT-CON
TAINMENT VESSEL AIRLOCK. (Division of Reactor Develop
ment and Technology (AEC), Washington, D C.). Mar 1972. 18p, 
RSO 

The design, materials fabrication, field assembly, inspection, 
test, and quality assurance requirements for bellows-t>pe ex
pansion joints in nuclear reactor containment vessel airlocks 
are presented Expansion joints constructed in accordance with 
this standard will meet the requirements for Class MC com
ponents given in Section III of the ASME Boiler and Pressure 
\ essel Code (auth) 

638 ( C O M - l i n j l - p | ) l ! l - j j ) W ATI R(H AI IT^ ^ T \ \ -
I)\RDS IMP\C I ON W \ s r i HI AT \alesnik R i c h i i d P (I n-
vtronmentii l>rotection Agenc> Washington D C ( l s \ ) Div of 
U iter Quaht> stmdaids) M i> 19"2 

I rom N-itionil conference on w iste he it utilizatum G itlinburg, 
1 \ (2" Oct 1J71) 

I he I ede I i! ^̂  lie i qu ilil\ st mdiids pt o^.' t'^i '"" b ised on the 
1 tl >\\iter i,^Lulit\ Stand iiti^ \ct, pat tot ilie fund uni nta! en 
\ iionniental law, the leder il Watei P )llution Centi ol \cl Ihc 
pi )gr im conipi ise s a bent tici il inte i st itt wate i use category,, 
sCK ntiticalh de le i mined w ilc i qualitv e t lie i la to pi ole ct bene-
lieial uses, and inipiement ilion and i nioi ce met t plans A non-
de^,! adalion pt \ ision pi jtf cts t \iblin„ hi^h qualitv \\ ite t s Ihe 
F n\ iionment il Pr >tectKi \„t ncv s W itt i (Juahtv Si uid irds 
Division uses i^ its basic guide the \ iti )nal lechnicil Xivisoi^ 
Con mittee lejiot', Uatei C^uililv C i i U i i i now l^em^ ipdated by 
tile National Xeideniv of Scunces \ I \C lejooited scientitic in 
\ f. s tig It ions ol id\ e 1 SL e m u )nmental ( lUcts i ron w istc heat 
dischiigc-5 \ u lous effectn t t'lci mal pt 11 ition conti ( I tech 
nuj It s t \ ist for thi t leetr ic pow e i pioductis md r c st a.ich 
development and de monsti alion pr-ogianis i ie being c i r i ied 
out lo c\p ind t m II e nment il c ntj ol knov\lcdgt 1 hci ni il pro-
gianis include Ijiological mtl tn^^inceiin^ sUidics Ihe Refuse 
\ct Peinut P iogi im isvvhollv i edei il ind controls industrial 
e tlluc nl di^cl air,e s to nav ig ibU and li ibut ii v watt i s (M C G / 

639 (RI)T-M-l-2-T(4-72)) STAINLESS STf I I WELDING 
RODS \ \ D B \ R I I IFCTRODF^ (A^MI s r \ - 5 .9WITH \DDI-
TION M RFQl IHI MFNTS (Division of Reactor Development 
ind Technologv (\1 C) Washington D. C ) \pr 1972 12p. 
RSO 

\ st uid u d pi est i ibm^ i e quire ment s lor st unless steel welding 
rods md b ii e eleetiodes (\SML SF \ - o » vvith additional require-
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n I Its 1 )i ill t le 11 1.1 I is^ )e 1 ted ipplie ill MS IS I 1 e se itcd 
U I D 

640 (lun M-^ i 1(5 "^)) \i u n s T t t i louGixo^ 
\^M1 s \ U Wni l \I)I)ITIO\\l KI C t IRLMI \ 1 S ) . (Duisi n 
t I cict I Devel i)m( nl uid fethn I gv (MC), \\ ishington, I). C ) 

\ LO . 1p RH) 
\ st u el ud pi t sLut iiv ^ *~ 1 11 e tne Ills 1( i illov ste( ! toiginp,s 

\^ML ^ \ I u ith idditie n tl 1 e I 111 t n e ntsMoi n le U ai in 1 
i s cilled ipplicdtions IS pi t se lie i 1 11 is stand ll el s |)eisi_eks 
RDI M _ 11 lU.d JLIV 1 )̂ 1 J R D / 

641 (RDT-M-3-11-T(t-"2)) ^1 M \ I I SS STI I I CFN-
1 RII (.GM I ^ C \^T PI! i (\^MF ^ \ -4 J1 WITH \DDITT0\ \I 
lU Ol IRI MI \TM [Division of Reictor Development md Tech
nologv (MC) Washington 0 C ) \pr 19"2 l i p . R^O 

\ st I ui 11 1 p] t st J ibing 1 equii cme nls t )i ^t ii ile ss steel e( i 
ttilu^illv c ist Mpe l \SM| S\ jo lwi th iddition i! lequiiements) 
t n nuelt ir md iss )t i itc d ippUc iti )ns is pi c sc nte d (1 R D ) 

642 (Rin M-r 1 T(}-"2)) M ! ( ) \ STI-EI RoLTI\G M \ -
n [U M POR I OW TEMPER \T l RP st R\ ICE ( \SMl S \~ i20 WITH 
\I)I)ITIO\M RhQlIRI Ml \TS) . (Divisim )f Retctor Devel >pment 
indTeehn l g\ ( \ r C ) , W ishmgton, I), t . ) , \pr lO^i. 9p. RH). 

\ st md 11 (1 pie sei ibiiir, 11 quire me nls tot ill j \ steel boltin^ 
ni ite 11 lis t u lov\ tcnipe i ituie scivice [ \SAIE S \ - _u vv ith 
iddition il 1 equu e me nls) i )i nue ic ir md iss jc i lie d qiplie it ions 
is pi e st ite i Tl IS st md u d supei si. ties RDT t 11 d iled Jul\ 
i n iJ R D ) 

643 (RDT M-f-f-I(4- ' '2)) HIGH-STRI \GTH, HIGH-
TfAIPFRXTlRI BOI TING M VTFRTM s (\SMI s\-453WITH 
\nDITION \I iM QIIRI MI NTS) (Division of Reictor Develop
ment and Technologv ( M C ) Washington D. C ) . \pr 1972 9p 
RSO 

\ st uid II d pi esci ibmg r equii cme nls 1 )i 1 igh sficngth 
hui tcmpe 1 ituic boltiiu ni itei i lis [ \'^\\E S \ —4 ^ w ith id 
(litunil requiiements; 1 )i nue k ii ind issoci ilcd ipplieations 
is pieseifed (J R D ) 

644 (RDT-E-10-7-T(5-72)) BLOWT)OWN SLPPRFSSION 
TANK (Division of Reactor Development and Technology ( \FC) 
Washington D C.) May 1972 17p RSO 

The requirements for materials design fabrication testing 
inspection, shipping and certificition of a b!ovvdov\Ti suppression 
tank conforming to ASMt Boiler md Pressure Vessel Code 
(ASME Code) Section HI Class 2 i r e presented (luth) 

645 (RDT E^-14-T(4-72)) \ \ P O R T R \ P \ S S E M B L T E S 
I OR SODII M SFR\ ICP (Division of Reactor Development and 
Technology (\FC) Washington, D. C ) Apr 1972 45p RSO 

ihe rec|uiie mcnts are picsented for the debign, fabrication 
qualitv assurince and shipment of \ apoi trap assemblies for 
use v\ he I c removal of bodium vapor fog and other aerosols 
fiom an inert gas cover stream is required to prevent plugging 
of dov\nstrtam lines bv solid sodium and to protect downstrtam 
equipment from its effects (auth) 

646 (RDT E-l-3o-T(o-72)) INF RT CAS \ \ I \ t S . (Di 
vision of Reactor Dev elopment ind I echnolog> ( M-C), \\ ishington, 
D. C ) . Mi> 1972. 29p. RSO 

A standard prescribing requirements tor me 11 gas valves loi 
nuclear ind associated applications is presented (J R D ) 

647 (RDT-M-3-6-T(6-72)) AUSTENITIC STAINLESS 
STEEL PIPE (ASME SA-312 WITH ADDITIONAL REQUIRE
MENTS) (Division of Reactor Development and Technology 
(AEC) Washington D C ) Jim 1972 l i p . RSO. 

A standard prescribing requirements for austenitic stainless 
steel pipe (ASME SA-U2 with additional requirements) for nu
clear and associated applications is presented This standard 
supersedes RDT M 3-6T dated Jul> 1971 (J R D ) 

648 (RDT-M-3-26-T(2-72)) SEAMLESS AUSTEMTIC 
STAINLESS STEEL TUBES WITH INTEGRAL FINS. (ASTM 
A498 WITH ADDITIONAL REQLIREMENTS). (Division of Reac
tor Development and Technologv (AEC), Washington, D. C ) . Feb 
1972, 9p. RSO. 

A standard prescribing requirements for seamless austenitic 
stainless steel tubes with integral fins is discussed (ASTMA 49S 
with additional requirements) for nuclear and associated applica 
tions is presented (J R D ) 

649 (RDT-M-4-2-T(6-72)) AUSTENITIC STAINLESS 
STEEL CASTINGS (ASME SA-351 WITH ADDITIONAL REQUIRE-

MI NTS) (Division of Reactor Development and Technology 
(AEC), Washington D. C ) Jun 1972 l i p . RSO. 

A standard prescribing requirements for austenitic stainless 
steel castings (ASME SA-3D1 with additional requirements) for 
nuclear and assocnted applications is presented This standard 
supersedes RDI M 4 2 T dated ]u\y 1971 (J R D ) 

650 (RDT-M-5-2-T(6-''2)) CARBON STEEL PLATES 
(ASME S\-516 WITH ADDITIONAL REC^UIRFMENTS) (Divi
sion of Reactor Development and Technology (AEC), Washington, 
D C ) Jun 1972 9p. RSO. 

A standard prescribing requirements for carbon steel plates 
(ASMF SA-516 with additional lequirements) lot nuclear and as -
'^oented applications is presented Thib stindaid supeisedes 
RDI M S 2T dated Juh 19^1 (I R D ) 

651 (RDT-C-16-2-T(4-72)) PROTECTION SYSTEM LOGIC 
(Division of Reactor Development and Technology (AEC), Washing
ton. D. C ) . Apr 1972. 23p. RSO. 

Ihe requiiements coveting mechanical and electrical design 
matci lal proem ement fabt ic ition testing inspection cleaning, 
packaging and shipping for a PI int Protection Svstem (PPS) and 
required documents are established The Protective Logic sup
plied consists of all equipment necessarv foi processing the 
Comparator output signals to initiate a reactor scram or other 
pi ot( etive action based on i specific combination of the input 
sign lis piovided to the Protective Logic b\ the Comparators 
The equipment includes PPS Logic associated power supplies 
mechanical mounting har dwau and interconnecting wiring haid-
v\ l ie (luth) 

652 (RDT-C-16-4-T(4-"2)) PROTECTION SYSTEM COM-
P \R \TOR. (Division of Reactor Development and Technology 
(\EC). Washington, D. C.). Apr 1972, 31p. RSO, 

Ihe technical functional and administrative requirements 
eovt 1 mg mechinie al and electrical design material procure
ment f ibiicatton testing inspection cleaning, packaging and 
shipping for Plant Piotection Svstem (PPS) Comparator and re 
quired documents ai e established The Comparator consists of 
ill equipment necessar\ for processing the analog instrumenta
tion output sign lis to provide ti ip signals and reset signals to 
the Piotectivo logic based on the relationship between the analog 
mstiumentation signal and 1 setpoint The equipment includes 
PPS C ompai itors associated power supplies mechanical mount
ing haidware md interconnecting wiring hardware (auth) 

653 (RDT-E-ll-l-T(5-72)) ION EXCHANGER, NON-RE
GENERATIVE TYPE. (Division of Reactor Development and 
Technology (AEC), Washington, D. C ) . May 1972. 22p, RSO, 

The standard contains requirements covering the construction 
and acceptance of radioactive waste svstem ion exchangers non-
regenerative tvpe and all required accessories and appurtenances 
Ion exchangers covered are to be used in radioactive auxiliary 
sv stems of a pressurized water nuclear plant Included are ion 
exchangers used in the following services (a) Clean up units which 
will process reactor coolant for removal of corrosion and fission 
products as required for safe disposal of the coolant (b) Polishing 
units which will be used for final clean up of radioactive water 
prior to discharge from the plant (auth) 

654 (RDT-E-6-9-T(4-72)) CORE SUPPORT STRLCTURE 
FOR PRESSURIZED WATER REACTORS (FABRICATION ONLY). 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) , Apr 1972. 13p. RSO. 

The requirements for fabrication qualit> assurance and prepa
ration for delivery of core support structure components for pres
surized water reactors are presented (auth) 

655 (HEDL-TME-71-19) RDT STANDARDS SEMINAR, 
RICHLAND, WASHINGTON, NOVEMBER 17-18, 1970. (Hanford 
Engineering Development Lab., Richland, Wash,), 1970. Con
tract AT(45-1)-2170, 65p. Dep. NTIS. 

1 he nuclear codes and standards employed in U S power plant 
development i r e described and discussed Standards with applica
tions m Liquid Metal Fast Bleeder Reactor programs are empha
sized (H D R ) 

656 MtETING TODAYS NUCLEAR SAFETY RFQIIRE-
MPNTS Rhode, G K Instrum Power Ind , 14 DO-3(1971) 

From fourteenth power instrumentation symposium New \ o r k 
N Y (17 Ma> 1971) 

Ihe evolution of L S nuclear safetv standards originated by the 
AEC, technical societies, or industry oi ganizations is described 
Ihe need for standards m instrumentation and control is stressed 
(H D R ) 
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657 (HEDL-TME-71-21) FAST FLUX TEST FACILITY 
WELDING STANDARDS FOR THE DRIVER FUEL ASSEMBLY. 
Crawford, R, M.; Brown, W, F. (Hanford Engineering Develop
ment Lab., Richland, Wash.). Feb 1971. Contract AT(45-1)-
2170. 27p. Dep. NTIS. 

The requirements for welding, examining, and testing welds 
for the FFTF Driver Fuel Assembly and irradiation test pins 
are described The driver fuel assembly consists of an array of 
fuel pins fabricated into a fuel duct with other related fittings 
and hardware The fuel pin array is structurally supported to 
provide proper spacing for sodium coolant flow in the fuel duct 
during irradiation The individual fuel pins consist of nuclear 
fuel pellets encapsulated in stainless steel tubes with closure 
welds at each end of the tube The driver fuel duct is a stainless 
steel hexagonal tube with welded end fittings which positions and 
supports the fuel pin subassembly in the FTR core (auth) 

658 (RDT-E-7-8-T(4-72)) PENETRATIONS FOR PIPING. 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . Apr 1972. 31p. RSO. 

The basic requirements are established for design, fabrication, 
cleaning, handling, marking, packagmg, shipping and quality a s 
surance of pipe penetration assemblies The standard is applicable 
to pipe penetration assemblies used as a continuation of a process 
pipe through a wall or bulkhead which is required to be internally 
or externally sealed such as a nuclear containment vessel or a 
gas tight lined cell (auth) 

659 (RDT-M-12-5-T(5-72)) THERMAL INSULATION, 
FLEXIBLE OR MOLDED, HIGH TEMPERATURE, LOW CON
DUCTIVITY. (Division of Reactor Development and Technology 
(AEC), Washington, D. C ) . May 1972. 6p. RSO. 

A standard prescribing requirements for thermal insulation 
flexible or molded, high temperature, low conductivity, for nuclear 
and associated applications is presented \J R.D ) 

660 (RDT-C-7-6-T(4-72)) THERMOCOUPLE MATERIAL 
AND THERMOCOUPLE ASSEMBLY, CHROMEL-P Vs. ALUMEL, 
STAINLESS STEEL SHEATHED, MAGNESIUM OXIDE INSULATED. 
(Division of Reactor Development and Technology (AEC), Washing
ton, D. C ) . Apr 1972. 21p. RSO. 

A standard prescribing requirements for thermocouple mate
rial and thermocouple a6sembl> Chromel-P vs Alumel, stainless 
steel sheathed, magnesium oxide insulated for nuclear and asso
ciated applications is presented This standard supersedes RDTC 
7-6T, dated July 1970 (J R D ) 

661 (RDT-M-^-3-T(6-72)) COBALT-CHROMIUM ALLOY 
STEEL CASTINGS. (Division of Reactor Development and Tech
nology (AEC), Washington, D C ) . Jun 1972. U p . RSO. 

A standard prescribing requirements for cobalt-chromium alio} 
steel castings for nuclear and associated applications is p r e 
sented This standard supersedes RDT M-4-3T dated July 1971 
(J R D) 

662 SETTING STANDARDS FOR STEAM GENERATOR 
FEED CONDITIONS IN NUCLEAR STATIONS WITH WATER-
MODERATED WATER-COOLED POWER REACTORS Margulova, 
T Kh ! Zonn, V M.; Kyun, G Yu (Moscow Power Inst.). 
Therm Eng. (USSR) (Engl. Transl.); 18: No 4,34-40(1971) 

Translated from Teploenergetika; 18: No. 4, 23-8(1971). 
The operating conditions of double-loop nuclear power plant 

steam generators are described Formation and removal of 
chloride-ion and S1O2 impurities in the steam generator water 
are discussed, and recommended values for water standards in 
PWR-type reactors are presented. (H D R ) 

663 (RDT-E-15-3-T(4-72)) INSULATION/HEATER 
MODULE-PIPING. (DlvlBlon of Reactor Development and Tech
nology (AEC), Washington, D. C ) . Apr 1972. 48p. RSO. 

A standard prescribing requirements for insulation/heater 
module-piping for nuclear and associated applications is p re 
sented (J R D ) 

664 (RDT-C-2-3-T(6-72)) TIME RESPONSE TEST FOR 
SHEATHED, MINERAL INSULATED THERMOCOUPLE ASSEM
BLY. (Division of Reactor Development and Technology (AEC), 
Washington, D. C ) . Jun 1972. 9p. RSO. 

A standard is presented that describes a test providmg con
trolled conditions for a reliable and repeatable production check 
of the response time of sheathed, mineral msulated thermocouple 
assemblies fW H.K ) 

665 STANDARDS DEVELOPMENT PROCESS RESOLU
TION AND CONSENSUS. Johnson, Loermg M ; Staff, P. E 
(Combustion Engineering, Inc., Windsor, Conn.). IEEE (Inst. 

blec Electron, Lng.), Trans. Nucl. Sci . Nb-19 No. 1, 888-93 
(Feb 1972). 

From Nuclear science symposium, San Francisco, Calif, (3 Nov 
1971), See CONF-711111. 

The process of standards development is reviewed using the 
"Cri ter ia for the Periodic Testing of Nuclear Power Genera
tion Station Protection Systems" as an example Areas con 
sidered mclude the need foi a standard, the requirements of 
a standards document, draft preparation, ind the obtaining of 
consensus and approval Some of the problems of the consen
sus process arc described Responsibilities of the engineer
ing community are reviewed 18 references (auth) 

666 DEVELOPMENT OF ANS PROPOSED STANDARD. 
EARTHQUAKE INSTRUMENTATION CRITERIA FOR NUCLEAR 
POWER PLANTS Frankel, M. (Los Angeles Dept ot Water 
and Power) Trans Amer. Nucl. S o c ; 15. No 1, 318(Jun 1972) 

From eighteenth annual American Nuclear Society conference; 
Las Vegas, Nev. (18 Jun 1972). See CONF-720607. 

667 FUEL ASSEMBLE IDENTIFICATION. ANSI N18 3-
1972 Hinsdale, 111 ; American Nuclear Society (1972). 2p 

A standard prescribing requirements for fuel assembly identi
fication (ANSI N 18 3-1972) for nuclear and associated applica
tions IS presented (J R D ) 

668 (RDT-E-14-6-T(6-72)) GASKETS-CONTAINMENT 
\ FSSFL AIRLOCK (Division of Reactor Development and Tech
nology ( \EC), Washington, D. C ). Jun 1972. lOp. RSO. 

Ihe lequiiements for design, manufacture, installation, and test 
lequiiements foi gasket installations foi sealing doois in nuclear 
powei &\stem containment \ essel airlocks, are picsented (auth) 

669 (RDT-M-3-28-T(5-72)) AUSTENITIC STAINLESS 
STEEL TUBING FOR LMFBR CORE COMPONENTS. (Division 
of Reactor Development and Technology (AEC), Washington, D, C ) . 
May 1972. 25p. RSO. 

A standard prescribing requirements for austenitic stainless 
steel tubing for LMFBR core components and associated applica
tions IS presented (J R D ) 

670 (RDT-M-7-3-T(8-72)) STAINLESS STEEL BARS AND 
SHAPES (ASME SA-479 WITH ADDITIONAL REQUIREMENTS). 
(Division of Reactor Development and Technology (AEC), Wash
ington, D. C ) . Aug 1972. 9p. 

A standard prescribing requirements for stainless bars and 
shapes (ASME SA-479 with additional requirements) for nuclear 
and associated applications is presented This standard super
sedes RDT M 7-3T, dated July 1971 (J R D ) 

671 (RDT-C-7-7-T(8-72)) THERMOCOUPLE MATERIALS, 
PLATINUM, AND PLATINUM 10 PERCENT RHODIUM WIRES, 
NONINSULATED REFERENCE AND STANDARD GRADES. (Di
vision of Reactor Development and Technology (AEC), Washington, 
D. C ) . Aug 1972. 9p. RSO. 

A standard prescribing requirements for thermocouple ma
terials, platinum and platinum wires, noninsulated reference and 
standard grades for nuclear and associated applications is 
presented (J R D ) 

672 (RDT-E-14-5-T(6-72)) INFLATABLE SEAL-
CONTAINMENT VESSEL AIRLOCK. (Division of Reactor De
velopment and Technology (AEC), Washington, D. C ) . Jun 1972. 
l i p . RSO. 

The requirements for the design, manufacture, installation, and 
test of inflatable seal installations for sealing large doors m 
power reactor containment structure airlocks are presented. 
(D.C.C ) 

673 (RDT-C-14-2-T(5-72)) AREA RADIATION MONI
TORING SYSTEM. (Division of Reactor Development and Tech
nology (AEC), Washington, D. C.). May 1972. 30p. RSO. 

The standard establishes the basic requirements for design, 
fabrication, cleaning, handling, testing, calibration, marking, 
packaging, shipping and quality assurance for the area radiation 
monitoring system used in the Plant Protection Svstem (PPS) of 
a nuclear reactor facility The area radiation monitoring system 
described is limited to those systems which utilize pulse type 
counting methods m their operation and logarithmic meter scales 
for readout, (auth) 

674 (RDT-F-l-l(7-72)) PREPARATION OF RDT STAN
DARDS. (Division of Reactor Development and Technology (AEC), 
Washington, D. C.). Jul 1972. 45p. RSO. 

Requirements and guidance for the preparation, review, approval, 
amendment, modification, revision and application of RDT stan-
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d a r d s a r e p r e s e n t e d The p u r p o s e of th is s t a n d a r d is to e n s u r e that 
the o r g a n i z a t i o n , f o rma t and p r o c e s s i n g of s t a n d a r d s , a m e n d m e n t s 
and r e v i s i o n s a r e u n i f o r m and c o n s i s t e n t R e q u e s t s for dev ia t ion 
f rom the r e q u i r e m e n t s of th i s s t a n d a r d sha l l be jus t i f i ed by the 
r e q u e s t o r and a p p r o v e d by the Div is ion of R e a c t o r Deve lopmen t 
and Technology (RDT), U S Atomic Energy C o m m i s s i o n , (auth) 

6 7 5 (RDT-STATUS-6-72) BIMONTHLY STATUS R E P O R T 
O F RDT STANDARDS FOR THE PERIOD ENDING MAY 3 1 . 1972 . 

{Division of R e a c t o r Development and Technolog> (AEC), W a s h 
ington, D. C.) . 13 J u n 1972. 46p . RSO. 

Inform ition is p r e s e n t e d c o n c e r n i n g iddi t ions ind i c v i s i o n s to 
LSAEC RDI s t i n d a r d s dur ing Apr i l md Md\ 1972 New s t m d i i d ^ 
approved du r ing the r e p o t t i n g pe r iod i r e l i s t e d (D C C i 

6 7 6 ( R D T - E ^ - 1 6 - T ( 5 - 7 2 ) ) i O D H j M - H E A T L D STEAM 
GENERATOR. (Division of R e a c t o r Deve lopmen t and Techno logy 
(AEC), Washington , D C.) May 1972 45p . RSO. 

I h e r e q u i i e m e n t s foi the d e s i g n , m a t e i i a l s e l e c t i o n , f ab r i ca t ion , 
t e s t i ng , inspec t ion , and ins ta l l a t ion of s o d i u m - h e a t e d s t e a m g e n -
e i a t o r s toi L M P B R plant app l i ca t ions a i e de f in td S team g e n 
e r a t o r s des igned , bui l t , t e s t ed , and in spec t ed m a c t o i d a n c e with 
th is s t a n d a u i wilt m e e t the i equii en i en t s of Sect ion III of the ASMI 
Boi le i and P i e b s u i e \ Cb&el Code A t c e s s o i i e s , including boi lei 
d i u m s , piping, and sep ti a toi s , ai e not \v ithin the pi o\ mce of th is 
s t a n d a i d (luth) 

6 7 7 ( R I ) T - F ^ - 2 n - T ( 5 - 7 2 ) ) HI AT EXCHANGER t O R 
GA'^ COOl t R (Division of R e a c t o r Deve lopment i n d Technology 
(AFC) Washing ton , D C ) . AIa\ 1972. 34p. R'^C). 

Ihc st md n d (.klinc ite ^ the i ccjuii t m c n t s toi the de sigii t d j i i -
c it ion md t]U ilit\ i s su i im i. toi ht it e \e h mgi i s tli it eo il tne 11 
g IS eu UI 1 he st md u I ipplie s to st ition ii \ he tt e \ c h inge t s t( 
be used loi coolin^, c ii e ul itm^, mc 11 ^ is oi iii u hic h h is bt e n 
he ted b\ l i ) t i e K t o i j 1 mt componen t s oi i c i c t i l u e l d c c u 
( luthi 

6 7 8 ( R D T - M - 3 - 5 - T i 8 - " 2 ) ) A L b l E N n i C b l A I N L l ' ^ ' ^ 
S T E E L W E L D I D TLBING (AbME "D \ - 2 4 9 WITH \ D D i r i O N \ L 
R E Q L I R I MLNTS). (Divis ion of Re ic to r Deve lopmen t and 
Techno logy (AEC), Washington , D, C ) . Aug 1972. l i p . 

A s t i n d i rd pj e s c i iliing i cqu i i c m e n i s li i T U ^ U nitic st i nk s s 
s t ee l welded tubing i ASMl S A-24 9 \\ nl iddit i )n il 11 tju i c nu nt^i 
f o r n u c l c i r md i s s o c Ucd ipplic iiiinis i s p i c s e n i e i I h i s ^t m -
da rd s u p c r b c ( k s RD J i - j I d i t c d Juh 19" 1 i I R D ) 

6 7 9 ( R D T - M - 3 - 3 2 - T ( ^ - 7 2 ) ) ^I \ M I I ^^ MI DR M C \ K -
BON b T E L L BOILI R AND s L P L R H I \ I I R Tl hi ^ (AsMP > \ - 2 l 0 
WITH ADDHIONAl RI QL IRLMI NTb) (Division of Reactor D e 
ve lopmen t and Technolog> ( \ F C ) Washington , D C ) Aug 1 t72 
8p RSO 

A s t i n d u d p i e s c r i b i n ^ i t q u i r e m e n t s loi se uiik s s nieehum 
c 11 bon stc 11 boi le i md supc i he ite i tube ' - i \ ' ^ \ l f '--\ ^ l i i jwiDi 
ukliturn il l e q u i i e m e n t s ioi nuele 11 ind i = s( ( i ui. 1 ipplie iti ns 
IS p ic scnled (J R D I 

6 8 0 (RDT-INDEX-7-72) INDEX OF RDT STANDARDS. 
(Divis ion of R e a c t o r Development and Technology (AEC), W a s h 
ington, D. C ) . Ju l 1972. 25p, RSO. 

An index is p r e s e n t e d for 237 RDT S t a n d a r d s i s sued through 
July 3 1 , 1972 (H D R ) 

681 ( H D T - ^ T \ T I "2) BiMON r n i ^ ^ i \ n ^ 
RDI ^ T \ N I ) \RI s^ s u m m a r v i s of l uh 31 , 1^"2. (Division o^ 
R e a c t o r Development nd Fechnologv M Cl, W ish ington , I>. C .1 . 
^ \ u g 1^"2 45p H^o 

Ihe hi si 1 u il si )tus in 1 sc It. 1 dt I i pt e | 11 i n 1 I-i( u 1 i 
\h \i 1 pn cm in I 1 ( cl ii 1 ^\ - m ii N n i d uI i 11 D i{ i 

6 8 2 ( R D T - E - 6 - 3 6 - T ( 7 - 7 2 ) ) LOW L E \ 1 L I L L X MONITOR 
M I C H A M C A L S"iSTEM 1 OR LIQLID MET AL SI R M C E { l A B R I C A -
TION ONLY). (Division of R e a c t o r Deve lopmen t and Technology 
(AEC), Washington . D. C ) . Jul 1972. 17p. 

The r e q u i r e m e n t s for tht fabi ic i tmn, q u i l i t \ i s s u i i n c e , p ie l if, 
m g , c l ean ing , i nd de l i \ c t \ of the me c h i n i c i l s \ s i e n foi i low 
L e \ e ! Flux Monitor (1 I 1 M) for Li(]Uid Mt tal Se i \ icc i r t pre -
sen ted The L L F M m e c h a n i c a l s y s t e m p r o v i d e s t c e e s s foi the 
i n s t r u m e n t it ion r equ i re d to m e i s u i e the re u t i \ ]i\ of the i e K toi 
d u r i n g st i r tup m a i n t e n a n c e and refue h n g o p c r it ions It i N o p r > 
\ ides accc ss to the c o r e m i d - p ] mc m the p r o \ i m i t \ of the co ie 
cen te r l i nc The fmal loca t ion of the LI I M will depend on o b t i m -
mg an adetju u e s i g n i l to no i se r i t i o I he LI FM i s s e m b U cr n 
s i s t s of a neu t ron s e n s o r md i*s i s s o e i i t e d suppor t h i rdw i r t 
housed ind sh ie lded from the r c i c l o i e o o l m t b \ i compos i te 
th imble It is des igned to provide in u k q u i t e t h e t m i l env i ron 

men t for the neu t ron s e n s o r and to m i n i m i / e the r i d i ition s t r e a m 
ing to the e x - v e s s e l e n v i r o n m e n t (auth) 

6 8 3 ( R D T - I - - . ) - 2 - T ( j - " 2 ) ) E L I C I HlC HE \ T I i{ \ N D 
C O N N t C T O R XSSIMBI ^ I OR PRE^Sl R I / 1 R FOR PRbSSI R-
I / I D W A T E R R I \ C 1 0 R S . (Division if React ji Devel niment 
ind Technologv ( \1-C ), W ashingt m, D. C.). Ma> 1 r 2 . 26p. 
RSO. 

I he i c q u i r c n u n t s i ie spe t it icd loi de sit,n , 1 ibi K it ion , le s tm^ 
md inspect ion ol i single c k c 11 ic he Ue i uid eonnt c ten i s s e m b h 
t(»i p r c s s u i i / t 1 s ioi pi e s s u r i / t d w itei nue le ir re letoi s (luthi 

6 8 4 ( R D T - M - 1 4 - l - T ( 7 - 7 2 ) ) SODIL M C O \ ER GAS P L R -
CHASI- SPECII ICATIONS. (Division of R e a c t o r Deve lopment and 
Technology (AI C) , Washington, D. C . ) . Ju l 1972. 7p. 

Ruritv requ i i c nu nts arc p r e s e n t e d k>t the procui cmt nl of ine 11 
g ise s ( i r g o n , he l ium, and ni t rogen) use cl to cove r sodium m liquid 
mc t il 1 ist b r t ( de 1 l e ictoi s md suppoi tini, tes t sv ste m s I he i l -
low i b k inipurit ie s in the g ise s u e ^ n e n In iddi t ion, proce duj e s 
for s imphn^^ md i n i l v s i s md loi shi j jmtnt )f the g i s c s ne d e -
line Ite d i iuthi 

6 8 5 ( R D T - t l - 36 -T(* -"2)) FLOOR \ \ L \ E , REACTOR 
RI- H P 1 ING \ N | ) M M N T I N \NCF FOR I MP BR. (Division 
of React r [^evel ipment and 1 echnJ1 )gv ( \.t C), Washmgtcm 
D C ). Jun i^~2. l " p . RSO. 

The I e Cjuire nu n t s foi the cons t ruc t ion of i s e i k d r c d i i t i o n 
s h u kk d flooi \ il\ c for use in i I Ml RR le fuc img sv ste m o r 
m unte n inc e s\ stc ni i re pie sented iH D R 

6 8 6 ( R i n - E ' 3 - i _ T ( . - " 2 ) ) HIGH-1 P F ICIENCi P L E A T E D -
BED GA^-PH \^P ADSORB! R CELI s . (Division )f Reac to r De
vel pment and 1 ec hnol )gv ( M-C) W ash ington , D. C.) . Jun 19 -2 . 
U p . R V ) . 

I hn stand ii d eo\f i s a s m g k d( sign 'pie itod be d) of unit cell 
adso ibc r foi use in i i i i nd g i s c lean ing i p p l u a t i o n s u h r u verv 
high contaminant i emoval off le le nc\ i s i e q u i r ( d P e r l o t m a n c e 
m a t e I l a l s des ign ind const i uc t ion and m ii king i oquirc m e n t s 
d i e l i s ted and ^u ilitv i s s u i anco i equii emon t s a r e given (M C G ) 

6 8 7 ( R D l - M lR- i -T( f i - ' ' 2 ) ) G A S - P H \ S E ADSORBENTS 
FOR 1 R-\PP1NG R A D l O A C n V E IODINE W D IODINE C O M P O l N I f e . 
(I.>ivlsion of Reae t ir Devel pment and 1 ec hn<jl jgv (AEC), Wash
ington, D, C ) . Jun 1972. Ifip. RSO, 

T h i s s t anda rd c o v e r s g ianula tc d a d s o r b e n t s for use in nuc lea i 
a n and g a s t i e i t m c n t sv s t e m s toi t r app ing tadioact iv* lodme 
The s t a n d a i d is l imi ted to ^ 16 m e s h i d s o r b e n t s sui table for 
use in high cfficu nev thin bed a d s o r b e i cf l is and to a d s o r b e n t s 
that h ive been chomical lv i m p i e g n a t e d to enhance the t r app ing of 
l ad io iod ine in the t o i m of organic 'odine compounds I r c h n i c a l 
r e q u i i e m e n t s , qu ih tv a s s u r a n c e r e q u i r e m e n t s and pre pa ra t ions 
foi d e l n e r v a t e given 'M (. (J ) 

6 8 8 ( R D T - l - - 7 - 6 - T ( 5 - 7 2 ) ) PIPE HANGERS, S L P P O R T S , 
\ND SNETiBI-RS ! OR LIQLID MFTAL S t R M C E . (Division of 
R e i c t o r Development and Technology (AEC) Wash ing ton , D C ). 
M i y 1972 22p RSO. 

Tlie i L q u i i c n i c n t s a i c p i c s e n t e d loi the des ign i a b i i c a t i o n 
quali tv i s s u i met nibpection tes t ing eei t i t ica t ion md dchverv 
ot [iipe h i n g e i b s u p p o i t s md snubf)ei s loi liquid metal s e i v i c e 
i he s t a n d a i d ippl ics to the bi o id te i m " s u p p o i tin^ e l e m e n t s 
whic li eneomp i ss tlu c nlii e i ui^i oi the v ii K us nu th is used 
tc cat r\ the weif.,ht oi pipe l ines insul ill )n m 1 the t kii 1 tt ins 
poi le i as well is anv snubl e t s mcl bt le i s 11 quit c i I i e si-,t 
imposed vibt iiir lis (autli 

6 8 9 (HI) I - I I - U - I0>-7^)) \ \ I \ i , ISO I \ HON, iU 1~ 
n Hi I ^ l \ iM . (1) V1-.1 )n of Re iLt(;r De \ k)pnu nl in I I ee h -

noh -̂j ( \ I C), W ishington, I) L ). \ u g l ) . - . l i p U^O. 
\ si in i a t i ]ji sc I il in i cci ii t n t s i i U i t i c i l \ l M)C i s 1 i 

t l n t Ut_s t I 11 I 1 I u I-.N ii ( i | I 1 111 n s i s I t s nt d 

I I s s i ,n 111 i -. t I M l ) ! 1 i Ul ! D ^ c ^ ml i 1 )"i 

1 I k 1) I 

6 9 0 (Ril l I - s - ( _ T ( s - - 2 ) ) HOISI [NG \ N n RIOGINO 
OI C KHIC \ I C WMPONIN I ^ \N!) HP I \ I t I) 1(^1. IPM 1 NT. 
(Divisi r )f HI U t I Devel pnient and Tec hn logv ( \ P C ) , W i sh -
ingt n, I). C ) . \ u g i r . lOp. ViH). 

\ st iiiclai I [ 1 s, 1 1 ,in^ I (.cj 11 nieiits 1 i h stiii^ in 1 i i-,^in^ 
)l c lit K al c I up 111 nls an ! i c 1 it 1 c qt ipim nt I r nue k it ui 1 
IS-, ( I l u d api IC ill ns IS M s u, d I k 1) 

691 ( R D r - M - 2 - 2 - T ( 8 - 7 2 ) ) STMNI I Sb AND I OW \ L L O \ 
s n 1 I 1 ORGINGS ( \ b M I s \ - 1 ^ 2 W ^ T H \ D D I T I O N \ I H K j L I R P -
MI NTS). (Division of R e i e t o r Deve lopment and TeehnLlog\ ( \ I G), 
W i s h m g t o n . D. C ) . \ u g l 9 7 ^ . U p . RSO. 
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A st md tl ci pi c s e i i))jn^ i equii ei iu nl s l o r st unle s and lov\ -
allov f o i ^ m ^ s i \SMP S \ - 1 ^ 2 w l t h iddi t ioni l i eciuii en ien ts ) tot 
nuclc It Old i s s o e i i t e d ipjihc i t ions is j i e s c n t c d Ih i s s t i n d i i c ' 
s u p e i s e d e s HDL M 2 21 da ted J m i it \ 1972 (J H 1) ) 

6 9 2 (Dl N-SA-168) D F \ PLCJPMINL AND IMPEL MI \ f \ -
TION 01- I C^LIPMtNT MAINFtNANC h s r \ M ) \ R D s FOR M -
CI P \R RP AC TORS. C lej-nent. T . M. (Douglas I mted N u e l e i r , 
Inc . , R i ch l and , Wash . ) . 13 Ma> 1971 . &p. Deii. NTIS. 

A f o i n i l s v ' - i e m o f T i i i n i c m i K e s t i n d i i d s s u c t s s i i v p i n -
V idc the nuf le i r pow e i mdus t i v w iih f i c t in l qu mill itivc r i s l cv d -
u U ons th li w ili guide us m de e lopmg simjilc i ind more i e li ible 
t ne rgv sv sie m s I he s( I u !-= u ill d s o he Ip l ispe! m t'lv )f the 
i l l eg i ' ions cone ei nmg the s ite 'v md e nv ii on nu iM il 11 ( i s t 
nue k II pow e i ])! m t s i nil o 

6 9 3 ( R D T - F - 9 - l - T ( 8 - 7 2 ) ) REQUIREMENTS FOR NU
C L E A R COMPONENTS AT E L E V A T E D T E M P E R A T U R E S (SUP
P L E M E N T TO ASME E L E V A T E D T E M P E R A T U R E CODE CASE 
1331). (Divis ion of R e a c t o r D e v e l o p m e n t and Technology (AEC), 
Wash ing ton , D. C ) , Aug 1972. 36p . RSO. 

S u p p l e m e n t a r y in fo rma t ion i'^ p r e s e n t e d c o n c e r n i n g s t m d i i d s 
for high t e m p e r a t u r e r e q u i r e m e n t s of C l a s s 1 c o m p o n e n t s kn nu
c l e a r r e a c t o r s (D C C ) 

6 9 4 (HIJI C 7 M I ( s 7-)) I HLRMOW 1 I L S - i S I L M s 
I OR LIC^L ID M L ! AI SI H\ IC E (Division of Re le t )r Devel )\> 
ment and I ee hnuIog> ( \ 1 C ), W i sh ing ton D C ) Aug 197^ 
22i) RSO 

I his st md ird cov e r s des ign ind 1 iliric ition r ee ju i i cmen t s lor 
theimov>.el! sv s t e m s k)i i n s t ill i t ion in [iiptHf, oi \ e s s e l s in IKJI id 
meta l s v s t e m s I hese the i mowel ! s v s i e m s include a t h e i m o 
couple OI I l e s i s t i n e e t e m p e n t u r e d e t e c t o r (R 1 Dl, i therrno\ \e II, 
t ip e x t e n s i o n tube, and connect ion he id (authi 

6 9 5 ( B M ^ 1 6 9 6 3 ) RE AC FOR t P I L I EN I S: AS LOW \ b 
PR.ACTIO \ B L E OR \ S I OW AID R L \ S 0 N ABLE. Hul l , Andrew P . 
(Brookhaven Natiemal L a b . , Upton, N. \.). 1972. 25p. (CONP-
720614-1 ) . Dep. N I I S . 

I r o m 17th innui l me e t ing of the He ilth Phv sit s Soc ie t \ , 1 is 
\ e g IS N\ (12 Jun 197^) 

Recent a m e n d m e n t s p r o p o s e d in the L S Ate mit i n e r g v 
C o m m i s s i o n to IOC P RoO se t tor th n u m e r i c a l ^,-unies to keep 
radioaet iMtv in light w i t e r cooled nut Icar povse i l e a c t o t s a s 
low as pi ac t i c ible T h e s e a r c inte nded lo i e st i u t the e \posuf e s 
of ne il 1)\ |H I sons u 1 oj l e s s < 1 the e u r i e nt l imit s to ineiiv idu l i s 
in t lu ^c ne 1 il public i t the ni )st |) n t the a n u ntlnients contain 

ae J s s tlu 1) il t conte i i i j atii 11 l i nu ib pi im it i h based on t h e n 
t echn ica l pi telle ibilitv These a te i iciiological 1\ quesMonable 
m s )1 11 is tne \ at e not i el i led X( i j)t eqeeled dose I > an indiv idual 
with l e t c i e n c e to spec i! ic nuc l ide s and t h e \ ate not de tec tab le 
In s t i i i^ lulot wai d cnvi t onment it s a m p l i n ^ ind m t h s i s t e e h 
niques Ihe pioposecl 1 l i m i t s in t ad i a t i >n e \ i ) o s u i c s t i o m 
pow ej 1 e K t o i c t l l uen i s t i e 1 ic kin^ in sc icnt i t ic v\ai rant in s o l a r 
IS the e ileal ited i isk i el i tcd tc cui tent l e a c t o i eff luents is in-
s i i ,n i i ieant l e l a t n e l< olhe i soui t e s oi exi^osut e and othei kinds 
ol envi t oniiicplal h i/ tt ds II adopte cl the> would d e c i s i o n a pi o 
jec led t \p( n ItUiie )! it oni b H lo SI " 10 p< t m i n - i c m 
saved which is S1IO\MI to be cxees s iv e (Hi sev ei ll c osl benefit 
c o m p a r i s o n s Design „-uides foi le ie*oi effluent i c l e i s i s based 
on in of eui i ent st tnd i i d s would a[)pear adequ Ue to achieve the 
\L C s intent To r e m ve public m i s u n d c i st u idm^ of the p o s s i b l e 

to ta l popul ilion e \ p o s u i t 1 rom the >pe ra t ion ol n u c l e a r r e i c l o r s 
1 j iopul i t ion dose l imit ol 0 017 i c t u / v e a r lo be spec ificailv ap 
p o r l n n c d to such o|>ei ilion and i d tied l e t i v i t i c s is a l s o p r o p o s e a 
(authi 

696 ( R D I M 2 - 1 7 - 1 ( 9 - 7 2 ) ) P R E C I P H A T I O N H A R D I N -
ING ALLO'i BARS I OHGiNGS, AND PORGING SI CX K (ASTM 
A461 W I I H ADDITIONAL REC,L IREMLNTS) (Div ision of R e a e -
tor Deve lopmen t and l e t h n o l o g > ( \ t C ) Washington , D C ) Sep 
1972 9p RSO 

A s tand ird p r e s c r i b i n g r e q u i r e m e n t s for p r ec ip i t a t i on h u d t n m g 
alIo> b a r s , fo rg ings , and forging s tock (ASTM A461 with i d d i t i o m l 
r e q u i r e m e n t s ) for n u c l e a r and i s s o c i U e d applic i t ions is p r e s e n t e d 
fj R D ) 

6 9 7 (RDT-M 7 - ] 4 - T ( 9 - 7 2 ) ) NICKEL MOI YBDENUM 
CHROMIL M A L L O \ ROD (ASME SB-336 WITH ADDHIONAL RE 
QLIREMENTS) (Division of Re it t o r Deve lopment and T e c h n o l 
ogy (AEC), Washington , D C ) Sep 1972 8p RSO 

A s t a n d a r d p r e s c r i b i n g r e q u i r e m e n t s for N i - M o — C r rod 
(ASME SB-336 with addi t iona l r e q u i r e m e n t s ) for n u c l e a r md 
a s s o c i a t e d app l i ca t ions is p r e s e n t e d ( I R D ) 

6 9 8 CRITERIA FOR REINFORCED CONCRETE NUCLEAR 
POWER CONTAINMENT STRUCTURES. ACI STANDARD TITLE 
NO. 6 9 - 2 . J . A m e r . C o n c r . I n s t . , 69 . No. 1 , 2 -28 ( Jan 1972). 

Des ign c r i t e r i a a r e p r e s e n t e d to s e r v e as a guide in the des ign 
of r e i n f o r c e d c o n c r e t e n u c l e a r power con t a inmen t s t r u c t u r e s The 
phi losophy of these s t r u c t u r e s in g e n e r a l i s d e s c r i b e d and v a r i o u s 
f a c t o r s to be c o n s i d e r e d in the des ign a r c out l ined Specif ic i n 
fo rmat ion on des ign and a n a l v s i s me thods , on load f a c t o r s , and on 
a l lowab le s t r e s s e s and s t r a i n s a r e included Special m a t e r i a l r e 
q u i r e m e n t s p e r t a i n i n g to the c o n s t r u c t i o n of n u c l e a r s t r u c t u r e s 
such a s duc t i l i tv , s p l i c e s , p r c s t r e s s i n g , c o i r o s i o n p r o t e c t i o n , and 
o t h e r s a r e c o n s i d e r e d Specia l r e q u i r e m e n t s of documenta t ion 
and t e s t i ng , such a s p r e s e r v a t i o n of r e c o r d s , p e r f o r m a n c e of leal< 
t e s t s , and weld i n s p e c t i o n s , e tc , a r c l i s ted T h e s e c r i t e r i a were 
p r e p a r e d b \ C o m m i t t e e 349 ove r a per iod of 6 y e a r s , and a r e 
b a s e d on the e x p e r i e n c e gained m the des ign and c o n s t r u c t i o n of 
n u c l e a r power p l an t s The \ a r e r e l e a s e d to the p r o f e s s i o n a s a 
r e c o m m e n d e d p r a c t i c e It is intended to cven tua l l \ make t he se 
r e c o m m e n d a t i o n s a p a r t of the ASME Boi le r and P r e s s u r e \ e s s e l 
Code (auth) 

6 9 9 I P A K A G E - R A T P TESTING OP CONTAINMENT 
SLRl CTURES I OR N L C L E A R REACTORS ANSI N45 4-1972 
H i n s d a l e , 111 , A m e r i c a n N u c l e a r Society (1972) 6p 

The p r o v i s i o n s of th i s s t a n d a r d specif> the p r a c t i c e s and t e s t 
l e q u i r e m e n t s for t he quan t i t a t ive d e t e r m i n a t i o n of l e akage r a t e s 
of con ta inment s t r u c t u r e s for the housing of ope ra t i ng n u c l e a r 
r e a c t o r s The p r o v i s i o n s appl> to con ta inment s t r u c t u r e s for 
n u c l e a r poAer , t e s t r e s e a r c h and t r a i n i n g r e a c t o r s w h e r e v e r 
a gas l igh t con ta inment s t r u c t u r e is speci f ied a s a condi t ion for 
ope ra t i on (auth) 

7 0 0 ( R D T - E - 3 - l - T ( 6 - 7 2 ) ) V E R T I C A L , CANNED OR WET 
MOTOR-DRIVLN, SINGLE-STAGE C E N T R I P L G A L P U M P . (Divi
sion of R e a c t o r Deve lopmen t and Technology (AEC), Wash ing ton , 
D. C . ) . Jun 1972. 24p . RSO. 

I h i s s t a n d a r d c o \ e r s the r e q u i r e m e n t s of a v e r t i c a l l v mounted , 
s i n g l e - s t a g e , c i n n e d - m o t o r or w e t - m o t o r , h e r m e t i c a l l ) sea led 
cen t i i fuga l pump c l a s s i f i ed is a C l a s s 1 pump a s defined in 
N A - 2 n i of the ASME Bo i l e r and P r e s s u r e \ e s s e l Code (ASME 
Coelc), Sect ion III for s e r v i c e in l ight w a t e r cooled r e a c t o r s y s 
t e m s fauth) 

701 ( R D T - E - 3 - 3 - T ( 7 - 7 2 ) ) \ E R T I C A L , S H A F T - S E A L E D , 
M O T O R - D R I V E N . SINGLE-STAGE CENTRIFUGAL P L M P . (Divi
s ion of R e a c t o r Deve lopmen t and Technology (AEC), Washington, 
D. C ) . Ju l 1972. 27p . RSO. 

T h i s s t a n d i r d c o v e r s the l e q u i r e m e n t s for a v e r t i c a l l y mounted , 
s i n g l e - s t a g e , s h a f t - s e a l e d , e l e c t r i c - m o t o r - d r i v e n , cent r i fugal 
p u m p c la s s i f i ed a s a C l a s s 1 p u m p a s defined in NA-2131 of 
Sect ion III of the ASME Bo i l e r and P r e s s u r e V e s s e l Code (ASME 
Code) for s e r v i c e in w a t e r - c o o l e d r e a c t o r s y s t e m s (auth) 

7 0 2 ( R D l - E o 1 1{6 72)) PRESSLRIZER P OR PRES 
S L R I Z E D WAT ER REAC l O R S (Division of R e a c t o r Deve lopment 
and Technology (AEC), Washington , D C ) J u n 1972 34p 
RSO 

T h i s s t a n d a r d d e l i n e a t e s the r e q u i r e m e n t s for d e s i g n , f a b r i c a 
t i on , t e s t i n g , and inspec t ion of an e l e c t r i c a l l y hea ted p r e s s u r i z e r 
for p r e s s u r i z e d w a t e r n u c l e a r r e a c t o r s us ing e i t h e r d i r e c t i m 
m e r s i o n o r n o n - i m m e r s i o n type h e a t e r s (auth) 

7 0 3 USE OF IEEE STD 3 0 8 - 1 9 7 1 , CRITERIA FOR CLASS 
IE E L E C T R I C SYSTEMS FOR NUCLEAR POWER GENERATING 
STATIONS. Safety Guide 32 1972. Waehmgton , D, C . ; D i r e c 
t o r a t e of Regu la to ry S t a n d a r d s , AEC (1972). 6p. 

G e n e r a l Des ign C r i t e r i o n 17, " E l e c t r i c P o w e r S y s t e m s of 
Appendix A to 10 C F R P a r t 50 " G e n e r a l Des ign C r i t e r i a for 
N u c l e a r P o w e r P l a n t s * r e q u i r e s that an o n s i t e e l e c t r i c power 
s y s t e m and an offsi te e l e c t r i c power s y s t e m be p r o v i d e d to p e r 
mit functioning of s t r u c t u r e s , s > s t e m s and componen t s impor t an t 
to sa fe ty In addi t ion , C r i t e r i o n 17 con ta ins r e q u i r e m e n t s con
c e r n i n g s y s t e m capac i t y , capab i l i ty independence , r edundanc> , 
ava i l ab i l i t y , t e s t a b i l i t y , and re i iab i l i t> of such s y s t e m s IEEE 
Std 308-1971 s u p p l e m e n t s the r e q u i r e m e n t s of C r i t e r i o n 17 bv 
e l a b o r a t i n g on i m p l e m e n t a t i o n m e t h o d s , h o w e v e r , s o m e of the 
imp lemen ta t i on d e t a i l s de l inea t ed in IEEE Std 308-1971 a r e po 
t e n t i a l l y in confl ict with C r i t e r i o n 17 T h i s gu ide iden t i f i es 
t h e s e conf l ic ts and d e s c r i b e s a ccep t ab l e r e s o l u t i o n s (auth) 

7 0 4 MODEL T STEAM GENERATOR PRODUCTION. 
Nucl . Eng. Int. : 17 No. 194. 541-3(Jul 1972). 

Manufac tu r ing p r o c e d u r e s for the p roduc t ion of s t a n d a r d s t e a m 
g e n e r a t o r s for W e s t m g h o u s e P W R ' s a r e d e s c r i b e d The 300,000-
kW g e n e r a t o r s 68 ft long and 14 ft d ia , weighing 330 t o n s , c o n -
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ENGINEERING AND REACTORS 

sist of the larger evaporator section containing the bank of U-
tubes for the primary coolant, and the upper section with two-staj 
steam separators The two sections are welded together in the 
final assembly stages Lacilities are available for direct t rans
fer to ocean-gomg ships (UK) 

705 SrAND\RD BOR THE DF\ FLOPMFNr Ot TECH
NICAL SPl t II IC ALIGNS I OR III SI \R( Il RFAC LORS ANS
IS.1 1972. Hinsdale, 111.; American Nuclear Society (1972). 
25p. 

706 RADIOGRAPHIC TESTING METHOD. Supplement A. 
SNT-TC-IA 1971. Evanston, 111.; American Society for Non
destructive Testing (1971). 44p, 

Recommended practices are described for training, qualifica
tion, and certification of radiographic testing personnel whose 
jobs require appropriate knowledge of the technical principles 
underlying radiographic tests (auth) 

707 ULTRASONIC TESTING METHOD. Supplement C. 
SNT-TC-IA 1971. Evanston, IU.; American Society for Non
destructive Testing (1971). 39p. 

Recommended practices aie described for training qualific i-
tion and certification of ultrasonic testing personnel whose jobs 
require appropriate knowledge of the technical pimciples under
lying ultrasonic tests (auth) 

708 LIQUID PENETRANT TESTING METHOD. Supple
ment D. SNT-TC-IA 1968. Evanston, 111., American Society 
for Nondestructive Testing (1968). 69p. 

Recommcnt l t d p n c l K t s iic dt sc i iht d t-n t i a i n i n ^ qu i l i t i t t 

t l in mtl e e r t i l u i t ion ( f l iquid pencil ml t{ s t n v |H t '^ Hint I wh > i. 
johs i t q u i t e i p p i o p i i i t t kn)wlcd_,c ot llu Icclinic il p i u K i p i c s 
undt 1 h in.^ liquid pent Ij in t U s i s lauih) 

7 0 9 MAGNI Lie P \ R L I C I L MLLHOI) . S u p p h r n e n t P . 
SN I - IC - I \ 1071. I v i n s t r n , IU., \ m L r i c i r Society f->r \ n -
l e s t r u e l u c I e s t ing i l 9 " l ) , 7sp . 

IU L 01 1 mendc d pi ictic c s ti c d( se i i! t d t i 11 ainin^ (ju t i i lu iti )n 
md cc I l i t icatK n )j ma nc t K ]•> II t i d e tc s tm^ pt r s mm 1 W ! )sc i i s 
requiM a p p r o p i i i U kn nv U d^t ot the tec hnic il pi uu iplt s untU i 
1> ing m i g n e t i t p i i t i e l e t e s t s ( mth) 

7 1 0 F D D \ C L R R L N l I I - ^ T I N G M I 1 HOD S i p p l e m e n t l 
SN L - r C - l A 196b. I vans lon , HI , \ m e r i e i n ^^cletv tor Non
d e s t r u c t i v e Les t ing (196b). o -p . 

l U c o m m c n d e d p i a e t i e e s i i t d e s c r i b e d t( t tt i inin„ i i iali tu i 
t ion ind cc r t i l ic it ion of t dd\ cut i ent tc si m^ pe i sonnt I wh( st 
jobs 1 ctiuii e ippt pi latL knowkt l^c it Iht U O nie il pi mt ipU s 
unde t t\ mg Ihc t dd\ cui i cnl tt s t s (auth) 

711 ( R D T - M - 7 - 2 2 - T (9-72)) LANl M l M~TI \ G S I I \ \ I 
LOY BARS AND RODS (AMS 7848 WITH vDDIT IC \ \1 R K ^ I I R I - -
MENTS) , (Division of R e a c t o r Deve lopment and leehnologv 
(AEC), Washington , D. C ). bcp 1972 ^p RSO. 

A s t a n d a r d p r e s c r i b i n g l e q u i i e m e n t s toi l ini t u m - t ii ^ s i en 
a l l o \ b a r s and l o d s (AMS 7o4b w u h addi t ional leq ei t n i s ) toi 
n u c l e a r and a s s o c i a t e d applic i t ions is p r e s e n t e d (J l̂  I) » 

7 1 2 (RDT-INDEX 9-72) INDEX OF RDT STANDARDS. 
(Division of R e a c t o r Deve lopmen t and Technology (AEC), W a s h 
ington. D. C ) . Sep 1972. 28p . RSO. 
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INSTRUMENTATION 

713 THE IONIZATION CHAMBER AS A MEASURING 
STANDARD FOR THE ACTIVITY OF BETA EMITTERS 
K. K. Aglmtsev. Izmeritel'naya Tekh., No 9, 39-42(Sept. 
1961). (In Russian) 

The 4r counter measures beta activities from 10~'^ to 
10"^ curies, the organic scintillation counter measures 
activities up to 10"^ curies; a calorimeter can be used to 
measure activities of 0.01 curies and higher. An extrap
olation ionization chamber can be used to fill the gap 
between 10~* and 10"^ curies. The electrodes are shifted 
to cause a change in ionization volume of V| — V2, and a 
change in ionization current of Ij —12- With a specific 
activity of the source of q = 1 curie/g, a density of p = 
1 g/cm^ and a source thickness of 0,1 mg/cm^, calcu
lations for S'* (167 kev), w"* (430 kev), Tl^" (765 kev), 
Y " (1560 kev), and p " (1690 kev) show that the dose 
strengths P in a volume V,-V2 at a solid angle of 0.024 
are 12, 7, 4, 3.3, and 3 x 10"' r ads / sec . The ionization 
current I1-I2 and the energy resolution can be increased 
by increasing the area to S = 10 cm''. The average dose 
strengths are then calculated to be 0.12, 0.10, 0.09, 0.07, 
and 0,07 r ads / sec . If the thickness of the source is in
creased to 100 mg/cm , the average dose strengths are 
calculated as 2,8, 9,5, 17, 27, and 28 r a d s / s e c . Calculated 
values of I1-I2, show that the ionization current is in
creased by a factor of 1000 to 2000 on increasing the area 
of the source from 0.1 cm^ to 10 cm''. On increasing the 
source thickness from 0.1 to 100 mg/cm^, the ionization 
current I1-I2 increases by factors of 23, 92, 190, 380, and 
395 for these isotopes, A thick source of 100 mg/cm'' and 
an area of 10 cm^ are recommended in order to obtain 
suitable ionization currents . (TTT) 

714 (ORNL-3193(p,191-7)) USE OF 4TT HIGH-
PRESSURE IONIZATION CHAMBERS AS SECONDARY 
STANDARDS FOR CALIBRATION OF GAMMA-RAY 
SOURCES, R, W, Peelle (Oak Ridge National Lab,, Tenn,), 

The efficiencies of Compton and pair spectrometers used 
m measurements of the spectrum of prompt gamma rays 
from Û  ^ fission are to be determined by the use of known-
strength radioactive sources. The strengths of these 
sources are determined by measurement of two 47r high-
pressure ionization chambers. Calibration of the absolute 
efficiencies of these chambers is performed in a manner 
that permits detailed estimates of precision to be assigned, 
(auth) 

715 (CEA-BIB-11) SOURCES ETALONS DE NEU
TRONS, Bibliographic No, 11, (Standard Neutron Sources. 
Bibliography No. 11), J. Desdevises (France. Commis
sariat a I'Energie Atomique, Centre d'Etudes Nucleaires, 
Saclay), 1961, 22p, 

Seventy-nine abstracts are presented on the methods and 
processes of neutron source calibration and the preparation 
and properties of standard sources. The abstracts are a r -

AND CALIBRATION 

ranged chronologically and cover a period from 1936 to 
1961. (D.L.C.) 

716 (AFCRL-659) ON THE PRESSURE DEPEND
ENCE OF THE COSMIC RAY INTENSITY RECORDED BY 
THE STANDARD NEUTRON MONITOR. Technical Note 
No. 7. Stig Lmdgren (Uppsala Univ. Inst, of Physics). 
Apr. 7, 1961. Contract AF61(514)-1312. 12p. 

The pressure coefficients were determined for some 
standard neutron monitors at high latitudes for the years 
1957-1959 with due regard to variations of primary origin. 
The following coefficients were obtained: 1) for Murchison 
Bay and Uppsala a = -0.710 ± 0.00b%/mb; 2) for Resolute, 
Churchill and Ottawa a = -0.725 ± 0.005%/mb; 3) for Maw-
son and Mt. Wellington a = -0.736 ± U.004Vmb. The dif
ferences in a between the three groups of stations are 
certainly real to some extent. They probably reflect d is
similarities in the neutron monitors and the pressure r e 
cording devices. As a by-product it has proved that for two 
stations above the latitude knee, the quotient between the 
pressure corrected daily neutron intensities is remarkably 
constant in time. It can thus be used as a sensitive indica
tor of changes in counting rate, (auth) 

717 (CF-60-10-62(Rev.l)) INSTRUMENTATION 
AND CONTROLS DIVTSION ELECTRICAL DESIGN STAND
ARDS AND GRAPHICAL SYMBOLS. (Oak Ridge National 
Lab., Tenn.). Nov. 1961. Contract [W-7405-Eng-26l. 86p. 

Copies are presented of the American Standards Associa
tion graphical symbols for electrical and electronic equip
ment and systems. Recommendations are given for e lectr i 
cal elementary design layout, device codings, etc., for 
permanent type installations. Electrical diagrams copied 
from American Drafting Standards Manual are presented. 
(M.C.G.) 

718 ADVANCES IN ELECTRONICS AND ELECTRON 
PHYSICS. VOLUME 15. L. Marton, ed. New York, Aca
demic P r e s s , 1961. 419p. $13.00. 

A review is presented of the use of Cs atomic beams and 
other devices as time and frequency standards. The prop
ert ies of two- and three-level mase r s of the atomic-beam, 
solid-state, and traveling-wave types are reviewed, as well 
as other quantum mechanical amplifiers. Experimental and 
theoretical studies of relaxation in low-temperature para
magnetic diluted salts are discussed, including investiga
tions of the effects of temperature, paramagnetic energy 
levels, magnetic field strength, and salt concentration on 
the relaxation rate . An investigation is made of the tech
niques for generation, detection, transmission, total reflec
tion, and measurement of millimeter (0.1 to 3 mm wave
length) waves. The electron distribution in the ionosphere 
is studied as regards its steady state propert ies, its me
chanics, and techniques for its determination. The uses of 
autodyne circuits in the measurement of electron spin, nu-
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clear spin, and nuclear quadrupole resonance spectra in 
paramagnetic materials are described (T F H ) 

719 NEUTRON ENERGY MEASUREMENTS 
William N McElroy (Armour Research Foundation, Chi
cago) Frontier, 23 No 3, 20-4(1962) 

A modified standard foil technique is described for mak
ing accurate fast neutron energy spectrum (flux-spectra) 
measurements in both the low and high energy levels of a 
reactor The method depends upon a better intercompari-
son between several irradiated foils and their proper con
version factors to plot the unknown flux-spectrum, with 
special attention being paid to the low Mev region The 
method calculates more accurately how many neutrons lie 
within the different energy levels for the entire spectrum 
by a process of recalculation (N W R ) 

720 STANDARDIZED LUMINOPHORE Roland W 
Carlson (to Harshaw Chemical Co ) U S Patent 
3,030 509 Apr 17, 1962 

An improved luminophore is described for use as a 
calibrating standard for photomultiplier tubes in scintil
lation detectors The luminophore comprises a reference 
luminophore having alpha-emitting material dispersed 
therein and coupled with a primary luminophore The 
assembly is an absolute standard with respect to frequency 
and a determinable standard with respect to amplitude and 
resolution, and its resolution spread is small (D L C ) 

721 DEVELOPMENT OF THE PHOTOMULTIPLIER 
FM 50 FOR STANDARD SCINTILLATION COUNTERS 
E Kansky p 223-8 of "Nuclear Electronics Vol I " 
Vienna, International Atomic Energy Agency, 1962 (In 
English) 

The FM-50 is a tube with a plane, transparent Sb-Cs 
photocathode, 40 mm in diameter, and an eleven-stage 
Ag-Mg multiplying system designed for standard scintil
lation counting The special form of the first and second 
dynode allows electrons to be collected from large photo-
cathodes in a Reichmann system The optimal secondary 
emission coefficient of Ag-Mg alloy is attained when MgO 
layers, produced m the selective oxidation process, a re 
very thin, therefore, the dynode activation process can be 
simplified The activation and sensibilization of the photo-
cathode is discussed; a possibility of sensibilization with 
Oj originating from a source incorporated in the tube is 
described Some ways of stabilizing dark currents are 
discussed The tube characterist ics are given (auth) 

722 NOTE ON CALIBRATION OF THE NBS STAND
ARD THERMAL NEUTRON DENSITY J A DeJuren 
(Atomics International, Canoga Park, Calif ) J Nuclear 
Energy, P t s . A & B Reactor Sci and Technol , 16 235 
(Apr, 1962). 

Accepting the value of the thermal neutron activation 
cross section of Mn as 13 16 ± 0 11 bam, a recalibration 
of the neutron flux of the NBS standard apparatus is e a r 
ned out (T.F.H.) 

723 METHODS AND STANDARDS IN RADIOANALY-
SIS OF WATER S A Reynolds (Oak Ridge National Lab 
Tenn ) Health Phys , 8 391-6(Aug 1962) 

Methods and standards for chemical methods and the 
measurement of radionuclides m the radiochemical analy
sis of water are discussed An attempt is made to set up 
logical cr i ter ia for the methods and standards (P C H ) 

724 STANDARD LEAKS AND THEIR CALIBRATION 
BY CONSTANT PRESSURE CHANGF IN VOLUME TECH
NIQUES Maurice K Laufer (Sandia Corp Albuquerque 
\ Mex ) p 1086-90 of "1961 Transactions ol the Eighth 
Nation ll Vacuum Symposium Combined with the Second In
ternational Congress on Vacuum Science and Technology 
Vol 2 " Oxford Pergamon Pres s 1962 (In English) 

Standird leaks are calibrated using p(AV/At) For leak

age 1 ites > 10 ^ Torr-Z / s ec i valved off evacuated volume 
lb used foi AV For rates in ringe 10"^" to 10"^ Toir - / / 
sei AV IS obt lined by the mechinical expmsion of metal 
bellows The piessure is the bime at the beginning md end 
ot the time mtt i-val At for both cases Because of its non-
purnpmg char icteristic i Knudsen vicuum gage is used to 
determine p m the calibration of the slowei leaks Stand-
aid leaks hn ing rates of 10"^ to faster than 10"'' Torr-? / 
sec md norm il calibration peiiods of 12 months are de-
sciibed (auth) 

725 MANUFACTURE OF SOLID ORGANIC STAND
ARD LIGHT SOURCES OF LOW INTENSITY T J Pepin 
and E P Ney (Univ of Minnesota, Minneapolis) Rev 
Sci Instr 33 724-5 (July 1962) 

A manufacturing technique is described by which low-
intensity (~5 x 10~* ergs/cm^ sec sr in units of astronomi
cal photographic intensities at A = 4300 A and AA, = 1290 A) 
standard light sources can be produced by the polymeriza
tion ot an organic plastic scintillator containing a low-
energy /3 emitter (auth) 

726 A METHOD OF PRODUCING ST\NDARD RA-
DIO\CTIVE SOLRCES tOR CALIBRATING DOSIMETERS 
Andrzej Kostyrko, Stanistaw Pszona, and Kizysztof / a r -
nowiecki (Inst of Nucleai Research Division of Dosime-
tiy, PAN, Warsaw) Nukleomka, 7 428-9(1962) (In 
Polish) 

\ thin source of Sr^" + Y °̂ was purchased and measured 
foi uniformity The nonunifoi mity was about ±309' It was 
then decided to improve the uniformity of such sources 
Souice thicknesses of 0 2 to 2 mg/cm^ were deposited on 
a thick plate of plexiglas (methyl methacrylate) b> sedi
mentation Aftei drying, the plexiglas was expo'^ed to a 
vapoi of chloroform that softened the plexiglas and l e -
sulted m a bonding of the radioactive mateiial to the plexi
glas The souices made in this waj were Co^", Si^" -t- Y^°, 
ll^''^ and Ĉ * Subsequently, sources of Cs^^\ U^^^ and 
Pu^^^ were also made The first sei ies was deposited 
with a uniformity of 3 to 10'^, depending on the isotoi)e 
used The som ce dimensions were 100 x ISO mm (ITT) 

727 IMPROVEMENTS IN OR RELATING TO STAND
ARD LEAKS Richard John Bayley Hadden and Albert Wal
ter Kirk (to United Kingdom Atomic Energy Authority) 
British Patent 913 051 Dec 19 1962 Filed July 25 1960 

A standard leak comprises a synthetic resm plug adapted 
to be secured in a vacuum-tight manner to an opening in an 
evacuable system A length of fiber-glass yarn containing 
a number of hollow filaments is molded into and extends 
through the plug (R J S ) 

728 V\ lONIZ VTION Cll VMBER \S \ CUHRl-M 
Rl I LUENCf- STVNDARD L A W Kemp (London Hos-
pitU Resc uch 1 ibb ) Ph> s Med Biol 7 359-64 
(Dec 1962) 

\n loni/ ition chimber mcorpor iting t Pm'^ i-ray 
source u is developed ^hicb piovidcs idjust ible rclcrence 
CUI rents ol the oidcr ol 10" amp \ special feature ol the 
chamber is th it despite the relatively high v ilue ol the ret 
c rcnce current the m igmtudc ol the 1 itter is independent of 
the coliectoi \olt ige over i considerable range thus mak
ing It possible to use the chambei in conjunction with elec-
t iometer b> stems which do not maintain a constant potential 
at their inputs Ihe cui icnt is closely proportional to the 
m ibb ol gib between the ch imber elettrodes thus pioviding 
lutomatie collection loi prcbbure ind temperature changeb 
when the ehimtier is used is i monitoiing retcrcnec stand-
iid lor I second (unsc ilcd) experimental chamber (auth) 

729 INTERCOMPARISONS OF THE STANDARD 
THERMAL NEUTRON FLUX DENSITY OF THE NA
TIONAL BUREAU OF STANDARDS W M Murphey and 
J Chin (National Bureau of Standards Washington, D C ) 
IAEA Preprint SM-36/78 14p (In English) 
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54 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

To be published in Proceedings of the IAEA Symposium 
on Neutron Detection Dosimetry and Standardization 
Harwell, United Kingdom December 10-14, 1962 

The standard thermal neutron flux maintained at the 
National Bureau of Standards m Washington since 1951 
consists of two radium-beryllium (a,n) sources in a 
thermalizing geometry of lead and paraffin The flux has 
been absolutely measured twice, once in terms of the ab
sorption cross section of boron and once in te rms of the 
absorption cross section of gold A neutron flux with a 
cadmium ratio of 7 (for 40 mg/cm^ gold foils and 0 040 
inch cadmium covers) and a thermal neutron flux density 
of 4231 ± 1 5 % (Apr 62) neutrons per cm^-sec is obtained 
A slot m an eight inch thick carbon region perpendicular 
to the line joining the two sources and midway between 
them affords access to the flux Over an area 7 x 6 cm in 
size m the center of the slot4he thermal neutron flux 
density has been measured to be spatially constant to 
within 0 5% The effect of any anisotropy of the flux on the 
measurement of the thermal neutron flux density by gold 
foils has been determined to be less than 0 04% (auth) 

730 Cf̂ ^̂  A PRIMARY STANDARD FOR NEUTRONS 
P R Fields and H Diamond (Argonne National Lab 111 ) 
IAEA Preprint SM-36/68 20p (TID-17527) 

To be published in IAEA Proceedings of the Symposium 
on Neutron Detection Dosimetry and Standardization 
Harwell, United Kingdom, December 10-14, 1962 

Californium-252 is examined as a primary standard for 
neutrons Similarity of the energy spectrum of neutrons 
from spontaneous fission of Cr^ to spectra from fission of 
2̂33̂  2̂35̂  ^^ py239 ^ ^ ^ ^ ^g g^g^ ^j determining the 

absolute neutron emission rate makes Cf^^ a good standard 
for research on virgin fission neutron spectra in reactors 
Cf̂ ^̂  sources are easily prepared and require little shield
ing Correction for effects of Cf̂ ^̂  decay in sources and 
particle output of single fissions is discussed (D C W ) 

731 A SIMPLE OPTICAL SYSTEM FOR USING 
STANDARD MAGNETS WITH SPARK CHAMBERS 
K Lande A K Mann and D H White (Univ of Penn-
sylvama Philadelphia) Nucl Instr Methods 20 193-4 
(Jan 1963) (In English) 

A method is described for making use of a generally 
available standard bending magnet with a spark chamber 
without wasting much of the useful magnetic volume in the 
effort to provide stereoscopic viewing of the chamber An 
optical system was designed which consists essentially of 
replacing a plane mir ror that would occupy a very large 
volume with a pair of effective echelon mi r ro r s that oc 
cupy appreciably less volume A diagram of the arrange
ment is shown Tests to date were satisfactory The cost 
was little more than the initial magnet cost (A G W ) 

732 APPARATUS FOR CONTACT-FREE QUALITY 
CONTROL USING THE METHOD OF COMPARISON WITH 
A STANDARD UNDER IONIZING RADIATION Jifi Oppelt 
and Jaroslav Hladik Czechoslovak Patent 96,354 Aug 15, 
1960 

A new method is proposed for generating the alternating 
input signal for an ionization chamber The equipment 
consists of a rotating ionization chamber, a radiation 
source, and a standard object The ionization chamber has 
at Its center a stationary collector, which is the axis of r o 
tation of a cylindrical screen to which the radiation source 
is attached The radiation going directly into the chamber 
is screened The radiation directed outside the chamber is 
alternatively reflected either from the object tested, or 
from the standard and falls on the collector electrode 
The ionization current ar ismg has a half-wave form, the 
amplitude of which depends on the properties of the tested 
or the standard object The indicator connected to the out
put of an a-c amplifier is calibrated directly in units of the 
controlled variable and indicates the derivation between the 

properties of the object and the standard (Referativn>y 
zhurnal, Avtomatika i radioelektronika No 4, 1962) 

733 (ISS-63/21) SERVIZIO ELETTRONICO — 
CATALOGO DELLE APPARECCHIATURE ELETTRON-
ICHE STANDARDIZZATE DE E 111 A E 120 (Electronic 
Service—Circuit Diagrams and Characteristics of 
Standard Electronic Equipments E 111 to E 120) (Italy 
Istituto Superiore di Sant^, Rome) Jan 31, 1963 48p 

A catalog of circuit diagrams and characterist ics of 
electronic equipment built by the electromc service of the 
Laboratory of Physics is presented The mam purpose of 
this catalog is to give to the experimenter a short account 
of on-the-shelf equipment available The catalog will be 
printed in many issues each containing the data on ten 
pieces of equipment, an index of all issues will be periodi
cally printed Owing to the essentially practical purpose 
of this catalog, every specific technical and scientific 
news was omitted, bibliographic news will be added only 
in the case of new circuits (auth) 

734 THE USE OF STANDARD SLIDES IN SEMI
QUANTITATIVE RADIOAUTOGRAPHY WITH TRITIATED 
COMPOUNDS Renato Baserga and Ken Nemeroff (North
western Univ Chicago) Stain Technol 38 l l l -16(Mar 
1963) 

By use of the "standard-slide method it is possible to 
determine if different batches of radioautographs or even 
different radioautographs in the same batch, have been 
processed m an identical manner, and if not, what cor
rections are necessarj to obtam a valid comparison between 
different radioautographs With the technique described, 
essentially identical smears can be prepared from a pooled 
suspension of Ehrlich ascites tumor cells labeled with 
tritiated thymidme In these smears , the percentage of 
labeled cells and the mean gram count per labeled cell vary 
withm marrow limits, in a given slide, within 2 to 5% of the 
mean of the slide In smears processed together in the 
same manner, the percentage of labeled cells (calculated 
on 1000 cells) varies within 2%, and the mean grain count 
per labeled cell (calculated on 50 cells) between 15 and 20% 
of the mean of all smears Once the limits of variability 
are known, smears from the same cell population can be 
used to ensure the accuracy of procedures performed on 
separate batches of radioautographs that have been proc
essed separately but in a presumably identical manner A 
comparison of the mean gram coimts of standard smears 
from separate batches indicates if variations have occurred 
during the radio autographic procedure Any tritiated com
pound may be used to prepare standard slides (H H D ) 

735 (UCRL-7325-T) COMPARISON STANDARDS 
FOR SOLUTION CALORIMETRY Stuart R Gunn (Cali
fornia Univ , Livermore Lawrence Radiation Lab ) 
[1963] Contract [W-7405-eng-48] l i p 

Criteria for processes useful for the intercompanson 
of solution calorimeters are discussed Measurements 
were made of the heats of four processes dissolution of 
potassium chloride in water, dissolution of succinic acid 
in dilute hydrochloric acid, dissolution of magnesium 
metal in dilute hydrochloric acid and neutralization of 
strong sulfuric acid in excess dilute sodium hydroxide 
Effects of variations in treatment of the standard sub
stance and in temperature and reagent concentrations 
were studied in some cases It is qoncluded that the sul
furic acid-sodium hydroxide system is the most repro
ducible and should have the broadest utility (auth) 

736 DEVELOPMENT OF THE SWEDISH ROENTGEN 
STANDARD LABORATORY EQUIPMENT R Thoraeus 
(King Gustav V Jubilee Clinic, Stockholm) Acta Radiol. 
(N S ), 1 205-16(June 1963). (In English) 

Improvements of the Swedish roentgen standard labora
tory equipment, introduced in connection with an increase 
of ita calibration capacity from 200 to 300 kv, are de-



INSTRUMENTATION AND CALIBRATION 

scribed The employment of a sub-divlded collector e lec
trode, as well as the characterist ics of the new 300 kv tube 
and the new diaphragm system, and precision measure
ments of diaphragms are discussed (auth) 

737 USt Ol INTFUNAL SCINriLLAlION SIAND-
ARDS IN HL 1 EIIOGENLOUS COUNTING SYSTt MS Ben 
Bloom (Nitional Inst of Arthritis and Met ibolic Diseises 
Bethcsdi Md ) Anal Biochem 6 359 61 (Oct 1963) 

1 o comp ire the results obt uncd Irom the iss ly of po-
t issium glucon ite in a thixotropic gel powder phosphor 
system (FGP) with those obt uncd from the hexosc degra
dation procedure the rel itive H'* md C'"* efficiencies of 
the individu il systems were ev iluated using toluene Ĥ  
and toluene c'^ is the intern il scintillation s t indards 
(ISS) Three samples of radioactive potassium gluconate 
were prepared from glucose 6-H^ glucose 6-C''' and 
glucose C''' by the method ot Moore and Link The salts 
were ground, suspended in toluene containing TGP PPO 
and POPOP, and assayed for radioactivity Samples of 
three radioactive potassium gluconates were also con
verted to gluconic acid and the aqueous solutions reduced 
to thick syrups which were then taken up in Hyamine 
Counting was done in PPO and POPOP Following counting 
ot the samples 20 ^1 of toluene H'̂  and 20 ^I of toluene C *̂ 
were added to the sample to determine the relative effi 
ciencies of the two counting systems Data based on the 
activities oi the internal scintillation standards indicate 
that the TGP system is the more efficient of the two sys 
tems with respect to both H'' and C''' However inspection 
of the dat i obtained with the radioactive pot issium gluco
nate and gluconic acid samples indicates that the Hyamine 
system is more efficient for both Ĥ  and C''' (H M G ) 

738 (EUR-422 e) PREPARATION AND CALIBRA
TION OF Co^° STANDARDS FOR INTEGRATED THERMAL 
FLUX MEASUREMENTS R Vaninbfoukx and G Grosse 
(European Atomic Energy Commumty, European Atomic 
Energy Commumty Nuclear Research Center, Ispra 
Italy, and European Atomic Energy Community Central 
Nuclear Measurements Bureau Geel Belgium) 1963 
2 Op 

At the request of the "Working group of neutron do
simetry " 3 series of Co^" standards for flux momtoring 
(0 25 2, and 35 mc) were prepared and standardized with 
high precision The maximum error of the absolute activity 
IS ±17(: The complete standardization method including 
the absolute and the relative method is described in detail, 
together with a discussion of the e r ro rs The activities oE 
the standards are expressed also in thermal flux units 
and an explanation of this choice of unit is given (auth) 

739 CONSTRUCTION AND ABSOLUTE CALIBRA
TION OF A PHOTONEUTRON STANDARD C P Galotto 
Acta IMEKO (Intern Messtech Konf ) Budapest 1961 5 
593-605(1961) 

A beryllium neutron standard source was constructed 
Its activity was (3 11 ± 0 07) x 10^ neutrons per second 
The beryllium was formed into two interlocking hemi
spheres with a cavity which contained the gamma source 
(RaBrj) that was encapsulated by platinum The neutron 
production was by Be^ + y "" n + 2He* The calibration and 
comparison to N B S are discussed (R E U ) 

740 (TID 19752) INSTRUMENT STANDARDS 
(General Electric Co Hanford Atomic Products Opera
tion, Richland Wash) 196i Contract AT(45-I)-1350 
250p (HWS 10005) 

Hanford Atomic Production Operation specification 
guides foi instruments radiation detection instruments 
instrumentation thermocouples orifices piocess control 
instruments and electronic design are presented Details 
of this manual are given in TID 4100(Suppl ) (N W R ) 

741 (EANDC-33U(p 52-63)) STANDARD CROSS-
SECTION FOR NEUTRON FLUX MEASUREMENTS BE

TWEEN 10 kev AND 100 kev R Batchelor and J F Barry 
(United Kingdom Atomic Energy Authority Weapons 
Group Atomic Weapons Research Establishment Alder-
maston, Berks England) 

It IS recommended that the Li^(n,Q') reaction be adopted 
as the primary standard for neutron flux measurement be
tween 10 and 100 kev The reasoning behind this recom
mendation lb given ( T E H ) 

742 I O M / \ 1 I O \ CHAMBERS I(J ML \SLRI-
ROFNTGFN \ND G \MMA R \Di \ I IO\ A \ Kion^iu/ 
A V Frolo\ I md / I Shuli^m i (St itc Inst of Hotnt^Mi 
Hidiolo^icil Rcscirch Inst USSR) M(,d R-iniol « No 
10 72 7(Oct 19( i) (InRubbiin) 

The neccbbit\ ot t st iblibhin^ bct st md u d s foi lom/ ition 
chambcib inttndLd to mc isuic iOLnt„tn ind ^ imni i i idi i 
tion is discussed It is shown tli it 4 tvpts of loni/ ition 
chimbcisvMlI sulticicnlh b t i \ c the medic il puiposf_s 
The icsults ot 11 sc (1 cli bhowt d optim il coi i cl Ui m ht 
twccn the d i imt tc i ol tlic c^lindiictl chimbci md its k n ,̂!! 
to be 0 5 - 1 0 1 o effect me isuiementb m the r inge of ef
fective qu mt I cnc 1 „ILS of the oidci ol 10 l>0! iv chim 
bers made of the i> Ic nc md pohcthv knc w ith tlitii \\ lUb 
0 15 0 2o mm thick should be most suit ibic (P C Ii ) 

743 THE USE OF 90 kv X RAY GENERATORS AS A 
RADIATION SOURCE B Coleby A J Bailey and D N 
Rhodes (Low Temperature Research Station Cambridge 
Eng ) Intern J Appl Radiation Isotopes 14 499 502 
(Nov 1963) 

Standard crystallographic x ray generators were modi 
ficd for use lb l ibor i to i j ridiation sources Average dose 
rates of 8000 r id min were obtimed in i volume of i5 ml 
and 400 r id min in ]4i) nil bv enii)lo>ing double sidtd ir 
radiation The unfiltcrtd ridiatu n g u e a half value depth 
in tissue of 2 4 mm md was considcicd unsatisfactory for 
surface n radiati n tie itmcnt of fruit (luth) 

744 ON THE RANGE OF APPLICATION Ot THE 
STANDARD ME 1 HODS FOR BETA DOSF DETECTION 
D Herrmann and C F Weiss (Institut fur Angewandte 
Radioaktivitat Deutsche Akademie der Wissenschaften 
Leipzig) Monatsbcr Deut Ak id Wiss Berlin 5 482-
9(1963) (In Geimin) 

Discrepancies in standard methods lor beta dosimctr> 
are discussed Theoretical expl in itions of the causes ot 
e r r o r s are considered Conclusions were made regaiding 
the applications ot v inous standard methods (M C G ) 

745 (NP 13746) METHODS OF EVALUATING RA 
DIOLOGICAL EQUIPMENT AND MATERIALS Recom 
mendations of the International Commission on Radiologi 
cal Units and Measurements Report lOf 1962 (National 
Bureau of Standards Washington D C ) Aug 23 1963 
40p (NBS Handbook 89) 

Changing concepts of methods materials and systems 
in medical radiology call for agreement on methods for 
measurement and evaluation of radiological materials 
and systems Recommendations are offerred as a basis 
for standards in this area These recommendations cover 
the measurement of focal spots of the conversion factor 
of X ray image intensifiers of the characteristics of grids 
and of the characteristics of body-section radiographic 
equipment An appendix on radiation quantities and units 
is included (D L C ) 

746 THE ABSOLLTE MI ASLKEMLNT Ot I H L R 
UNIT IN THE ENERGY RANGI OI C0N\E \T10N\1 
X nA\ THERAPY THE PRIM \H\ STANDARD \ RW 
IONIZATION CHAMBER Ot IHLDAW INSTITLTl OI 
BIOPHYSICS BERLIN BUCK A Hikow ind J Rithtei 
(Inst of Biophysics Germ in Ac idcmy of Science s Be 11 in) 
Radiobiol Ridiothcrap 4 745 50(1963) ( In (Himm) 

The pr imiry standaid x ra} loniz ition ch imlx i isscm 
bly designed in the Institute of Biophjsics of the Deutsche 

file:///SLRI


56 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

Akadcmie der Wissensch iftc n is desci dxd I he nccebb irj 
correction fac'ors and then dctermin ition inel tht parll> 
expcrimcntall> partl> numeiiciil> determined dcviitions of 
different standard chimbcrs are reixjrted Ihe miximum 
e r r o r m the reproduction of the R unit with this isscmbly 
is ±1 8 , the mean deviation ± 1 5 ^ (luth) 

747 SrANDARDI/AnON OF A Ra-Be NEUTRON 
SOURCE FOR USE IN A STANDARD PlLf A Capgras 
Bull Infoim Sci Tech (Pans) No 81 4)-7(Mir 1964) 
(In Fiench) 

The calibration of a (Ri—Bo) neutron souice with r e 
spect to a (Ra-Be) stand n d souice is desci ibcd Tiie 
method of the manganese bath and that ol the long counter 
IS used Ihe results obt uncd b\ both methods tgiecd imt 
the first was more accurate (auth) 

748 (SC-4452C(M)) SANDIA CORPORVTION 
SIANDARD LNVIRONMENTAL lEST MI IHODS (Smdii 
Coip Albuquerque N Mcx ind Sandi t Coi] l ivc imoie 
Lib I ivc imore C ilil ) July 1964 Conti icl [AT(29-
l)-789j lOOp 

Ihis publication supeisedes SC-4452B(M) d iled I cb ru -
iry 196 i 

Minimum requirements in the form of pioccss st indards 
covering the instrument ition equipment ind methods to 
be used in conducting environmental tests on S mdia Cor-
porition components are set foith Generil guid mce is 
included to help design development and test peisonnol 
achieve unilormit> ot tcstin^r \ check list loi p i e p i r a -
tion of the environmental testing poition ot pioduct speci
fic Itions is also included to promote uniIoimit\ ol specifi
cations (auth) 

749 (HW-81R71) I ASF-NEUTRON DOSIMETRY 
INTLRCAIIBRATION Of COUNTING FACII ITIES H H 
Yoshikiwa md W H / immei (General Electuc Co 
Hanfoid Atomic Pioduets Operation Richland V-ash ) 
Apr 1964 Contract AT(45-1)-1350 24p 

The coordinated program for standardization of neutron 
flux ind exposure determinations among ANI BMI BNL 
GA GI -HAPO GE-NMPO Gt-VAL ORNl and Phillips 
IS discussed Techniques and results are discussed 
(R 1 U ) 

750 (BNL 848) f \BRICA TION OF BNL S 1 AN 
DARD COBALI-60 SOURCt A O l t m i n n i n d O A Kuhl 
(Brookhuen Nitional Lib , Upton, N Y ) Feb 1964 
Cont r ic tAT 30-2 GLN 16 26p 

The BNL standard source is a cobalt-60 gamma i r r a 
diation source consibting of a strip of cobalt approxi 
matcly 12 inches long which has been doubly encapsulated 
m stainless steel once before activation and again after 
activation A description is given of the procedures and 
equipment used in the preparation and fabrication of these 
sources to meet the specifications of the Savannah River 
Plant (auth) 

751 PHYSICAL ASPECTS OF IRRADIATION Rec
ommendations of the International Commission on Radio 
logical Umts and Measurements (ICRU) Report 10b 1962 
National Bureau of Standards Handbook 85. (National 
Bureau of Standards, Washington, D. C ) . 1964 106p 
$0 70(GPO). 

Phjsical properties of radiations are reviewed Em
phasis IS placed on info>'mation acquired since 1959 on 
various techniques for the measurement of absorbed radia
tion dose and radiation exposure Characterist ics of iad ia-
tion instruments are reviewed m detail, including radiation 
standards and methods for neutron measurements Avail
able data for stopping power ratios and the average energy 
(W) required to produce an ion pair in a gas are reviewed 
and modifications for these factors are presented (C H.) 

752 (AFC-tr 6J99(pl-9)) UNIFIED AUTOMATIC 
CONTROL DEVICE FOR USING A MODULATED RADIO-

ACIIVI RVDIMION N N Shumik \ skr , V \ \ inush 
kovbkn, Yu V Gushchin V N Po/dmkov V \ Kii>uk 
hin, md R A Lcin Tr insl ilt d from R idioi/otopnye 
Mctody Avtomit Kontrolyi, Akid NiukKii^ SSR, I r 
Rasshircn Sov(-,heh Vsc s Sc mm ir i po Pi inn nc niyu 
Radioaktivn I/otopov v I/mc i itc 1 n Ickhn i Pi it)orostr , 
1961, 2 1 10(196^) 

The \ 11 K t\ ! insiiume nts U \ < loped ten i idi nu li u 
me isut e mt nt ind ( mti oJ h is le d (o the nc c 1 ti i unilit d 
autormlK c < nit cjl sy^Lt ms l)uilt out ol st ind it d bl )c ks 
A ft 1 st \ 111 in! c 1 sue h I imilu d sysU m his be < n pi o 
due ed 1 he s\ su tn compi ist s t ti insduc c i md i m tsui -
ing de \ ic c md iht \ ii tous [oi ms ol it insduc e i s md me i 
sui m„ d* \ K ( s (l)lo ks) It dt s( t il)t d to^t Iht t u ith Itu ii 
ipplit ition (1) L C ) 

753 (NASA-I r - I -126(p 102-^7)) A STANDARD 
CUBIC AI I M I S C O P F Yt I Blokh ( \ ti tnsl ition) 

A desc 1 iption of the countt i l< le scope ind somt i c pic 
scntative icsults ioi loe itions m the Soviet Union n t 
pi esentcd (R I U ) 

754 PRI CISION RI Di I 1 RMIN \TK)N ()| s ] \ND \RD 
Rl F! Rl Nt 1 \\ -W I L! NC I IIS 1 C>H \ RA'i SPi C ! H( i^ 
COP\ J \ . Re 11 den, Albeil Ilcnins John C M ii /oif, 
\\ lUi iin C S ludci, md John S I homscn (Johns HopI ms 
Univ. Biltimoie) Phv s Rev n 5 \899 fHi](\ug 1" 
19(4) 

This in\ ebtig ition is dcsigne tl to detci mint with lugh u 
cui ac \ the w u c length i itios of o stand ird \ - i iv re ft i e nee 
l in ts Cl Ka Cu Ka ^ MoKaj , XgK^i, andW Ka j Mobl 
mc ibui c nu ntb were obtained with a double-c r} st il spec-
t iomt te r in reflection. However, i few were t ikc n with 
the instrument converted to i high-pi tcision s ingle-er \ s t i l 
spectrometer, ind some tungsten determinations were m ide 
m transmission Since estimited e r io r s (±1 ppni) ue the 
lowest ever cliimcd for this tvjic of v^ork, the app ir itus, 
including idjustmtnt, calibrition, and corrections, ire de 
scribed in considerable det ul Novel features include use 
of a high-intensit>, narrow-focus rotating t i rget tube foi 
most measurements, calibrition of the spectrometer circle 
to 0.1 sec with an angular interferometer, '̂ nd i careful 
selection of 5 cr>stals (1 calcitc, 2 quartz, and 2 silicon) 
from more than 100 samples tested. Bragg mglcb were 
determined for 20 different combinations of cr>st i ls and 
wavelengths. U ith an assumed wavelength value for one 
selected line, this gave an ovcrdctcrmined set of 20 equa
tions for 9 unknowns (4 wavelengths and 5 grating constants) 
which was solved by a least-squares adjustment If the 
value for Mo Kaj is provisionallv taken as 707,831 xu, the 
resulting values for the other wavelengths are Cr KQ2. 
2288.854 ± 0.003 xu, Cu Ka^, 1537.370 ± 0.002 xu, Ag Ka,, 
558.2486 ± 0.0006 xu, W Ka,, 208.5770 ± 0.0003 xu. How
ever, the primary quantities determined are the wave
length ratios, which arc invariant with respect to a choice 
of the primary defining reference line. The question of 
adopting a definitive standard is left open for the present 
(auth) 

755 SPFCIFICATION FOR FILM BADGES 1 OR 
PERSONNEI RADIATION MONITORING 1 ondon British 
Standards Institution 1963 12p 

The British Standard for establishing a size for monitor
ing film and the essential requirements for design of a 
suitable holder are presented Specifications applj to 
badges consisting of photographic film packets a combina
tion of external fitters and a film holder in such i form as 
to provide a lightweight rugged radiation dosimeter for 
monitoring radiation dosed including thermal neutrons 
received by personnel (H M G ) 

756 (TID-20893) STAND \RD NICLEAR INSFRl-
MENT MODULI'S Louis Costrell (National Buit lu of 
Standards, Washington D C ) Juij 1964 14p 
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General specifications for standard instrument modules, 
which can be interchanged physically and electrically, are 
discussed. These form the recommendations of the \EC 
Committee on Nuclear Instrument Modules (R.E.U.) 

757 LABORATORY SUPPORT FOR AN X-RAY IN
SPECTION PROGRAM. Hanson Blatz (New York City 
Dept. of Health). Health Phys., 10: 643-9(Sept, 1964). 

An attempt was made to demonstrate that the standards 
now being used in the United States for x-ray inspections 
a re far from satisfactory in terms of validity, scope and 
completeness. The tools and instruments available to col
lect the necessary data a re , for the most part , inadequate 
and inappropriate since they were almost all designed for 
other purposes. These deficiencies can be resolved only 
by a vigorous and extensive program of research and ex
perimentation to improve the standards and develop new 
instruments and inspection techniques. Such a program is 
beyond the scope of local health agencies without substantial 
and well coordinated outside support. This situation has ex
isted m spite of the knowledge for many years that exces
sive exposure of the population to radiation from x-ray 
equipment far exceeds that from all other man-made 
sources including fallout, about which so much research 
effort has been exerted, (auth) 

758 (NP-14356) METODY ETALONIROVANIYA RA
DIOAKTIVN YKH ISTOCHINKOV I GRADUIROVKI RADIO-
METRICHESKOI I DOZIMETRICHESKOI APPARATURY. 
(Radioactive Source Calibration and Graduation of Radio
metric and Dosimetric Instruments). S. N. Baikalov, 
R. D. Vasil'ev, E. F. Garapov, et al . (U.S.S R. Sovet 
Ministrov . Gosudarstvennyi Komitet po Ispo-'7ovani> u 
Atomnoi Energii). [1963]. IBp. Dep.(mn). 

The AU-Union D. I, Mendeleev Institute for Mctrologv is 
assigned the dutv of developing standard measurements for 
ionizing radiations, including the determination of the ac -
tivit>, dose, energ> spectrum, deca> scheme, particle vield, 
and other characterist ics of radioactive sources and fields 
Prototype and operational radiation sources and bpectro-
metric instruments are systematicallv examined at the In
stitute where also basic methods a re developed for mea
suring the dose and the dose rate of x and -j radiation 
sources Currently, attention is devoted to the development 
of standard methods for measuring the flux density, cnergv 
spectrum and angular distribution of thermal neutrons. 
Monoenergetic neutron sources, such as those based on 
(d,d) and (y,n) reactions are investigated. Standard sources 
are prepared bv depositing the radioactive material on a 
stainless steel or Al support at a thickness of about 100 /̂ g 
During the first stage of the study, natural U, 239pu 60Co, 
90SP ^ aoy^ and ^"^Ta were used as the chief emit ters . Spher
ical, 40 and 25-mm Ra-y—Be sources were used as refer
ence standard for the neutron flux density measurements, 
for the calibration of thermal neutron sources, a paraffin 
block containing a Po—a —Be, Pu—a —Be, Ac—a —Be, or 
Ra—a - B e source in its center was employed The current 
metrological studies carr ied out at the Institute are de
scribed. (TTT) 

759 HIGH-PRESSURE CHAMBER FOR STANDARD 
DOSIMETRY E Tschirf and H Wildpaner (Osterreich 
ische Hochschule, Vienna) Acta Phys Austriaca, 18 
287-91(1964) (In German) 

A device for absolute measurements, designed to express 
gamma doses according to the x-ray definition, was de
veloped for the calibration of radiation sources The theory 
of the device is outlined, and a description is given The 
calculation of the dose output and the pertinent coirection 
factors is indicated (J S R ) 

760 (EUR-1883 i) AUTORADIOGRAFIA QUANTI-
TATIVA PARTE I PREPARAZIONE DEGLI STAN
DARDS RADIOATTIVI A CONCENTRAZIONE SCALARE 
DI TRACCIANTE (Quantitative Autoradiography Par t I 
Preparation of the Radioactive Standards with Step-Type 
Concentration of Tracer) L Matteoh, P Logi, and 
S Salamanna (Istituto di Ricerche Breda S p A , Milan) 
1964 20p Dep (mn) 

Quantitative interpretation of the results of an auto
radiographic investigation may be possible if one uses a 
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radioactive calibration source ser ies prepared with iso
topes of suitable energy and with known step type concen
tration Details a i e given of a method for the preparation 
of radioactive standard films having uniform constant 
thickness, the method is based on the use of photographic 
gelatin as a support of the t racer and on a modification 
of Goldberg's classic method for the preparation of thin 
gelatin layers with vaiiable thickness foi photometric 
measurements Details on the following points are r e 
ported basic physico-chemical properties of gelatin, 
preparation of slides for deposition of the gelatin-tracer 
solution, selection of lateral inserts referring especially 
to the desired thicknesses, choice of suitable t racer con 
centrations and preparation of radioactive solutions, 
drying-up and preservation of obtained films, control of 
thickness and t racer distribution, mounting of standard 
ser ies and selection of source supports Some autoradiog
raphies of the obtained standard ser ies and the correspond
ing photometric t races are included Finally, a method is 
described for the preparation of radioactive films having 
constant concentration and growing thickness ("wedges"), 
to ascertain the influence of thickness variations on the 
autoradiographic image blackening for every employed ra 
dioisotope As an example, the autoradiographies of two 
"wedges" of ^^Ca are reported (auth) 

761 SELECTION OF W KGJ AS THE X RAY WAVE
LENGTH STANDARD J A Bearden (Johns Hopkins Lniv , 
BalUmore) Phys Rev 137 B455-61(Jan 25 1965) 

Precision measurements showed that the x unit scale ot 
x-ra> wavelengths based on Mo Kcvj = 707 831 xu is about 
20 ppm smaller than that in general use foi Cu KOj and 
longer wavelengths and foi substantially all crystal param-
e te i s furthermore, the conversion from the Cu Kt^j 
1 537400 kxu to A was increased fiom 1 00202 to 1 00205b ± 
5 ppm New techniques permit wavelength measurements to 
be made with relative probable e r ro rs of ± 1 ppm New 
wavelength and crystal-parameter tables are now neces 
sa r j Thus the opportunity arises foi introducing an x-ra \ 
wavelength standard To select the best wavelength for the 
standard the following studies were carried out relative 
measurements of five wavelengths with five ciystals em 
plowing a least squaies adjustment, y-ray studj of single 
crystal diftraction patterns and the use of a v - i a j wave
length as a standaid, crystal imperfections and then effect 
on wavelength measuiements, effect of chemical impurities 
on grating constants, and ledetermination of the absolute 
wavelength scale The requirements of a standaid are 
analyzed and the advantages of the VV Ka^ line listed Its 
wavelength is D 209010 A ± 5 ppm on the absolute scale, and 
without e r ror as the designated standard With this stan
dard new wavelength tables were prepared which include 
a large number of new measurements of secondary wave
length standards used as leference lines in many original 
measurements Probable e r r o r s on both the relative and 
the absolute scale were included (auth) 

762 (UCRL-13128) PART I FABRICATION PRO
CESS FOR HIGH-VOLTAGE PIN DETECTORS PART II 
APPENDIX RESEARCH AND DEVELOPMENT ON 
FABRICATION OF PIN AND LID DETECTORS AND THE 
DRY RUN INTERFACE SYSTEM (Solid State Radiations, 
Inc , Los Angeles) Sept 1, 1964 For California 
Univ , Livermore Lawrence Radiation Lab Contract 
W-7405-eng-48 113p Dep (mn), $4 OO(cy), 3(mn) OTS 

Process specifications are given for the various opera
tions involved in the manufacture of PIN gamma transient 
detectors using boron-doped p-type silicon Development 
work on the fabrication of lithium-ion-drift detectors for 
high sensitivity and of PIN detectors for high speed is 
reported A dry run system for field testing detectors 
with simulated gamma-ray bursts is described, and some 
test results are given (D L C ) 

763 (JUL-179-RX) HgO-STANDARD-PlLE G 
Borchardt and B Hasenclever (Kernforschungsanlage 
Institut fur Reaktorexperimente, Julich) Sept 1964 
14p Dep (mn) 

In addition to the paraffin stack and the manganese bath, 
a water bath is also available as a neutron standard The 
construction of such a water bath for use as a neutron 
standard was described The water container shielding 
calculations, Ra —Be neutron source, movable coordinate 
system, addition irradiation device for foils, the hollow 
body, the rotary disc, and the water purification are 
considered (J S R ) 
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764 (ORNL 3631) EVIDENCE OF THE ABSENCE 
OF LONG LIVED ISOTOPES OF PROMETHIUM PROM 
FISSION OF URANIUM, AND THE PURIFICATION OF 
PROMETHIUM FOR THE ESTABLISHMENT OF A PRI
MARY SPECTROGRAPHIC STANDARD P B Orr 
R S Pressly, and E J Spitzer (Oak Ridge National Lab 
Tenn ) Jan 1965 Contract W-7405-eng-26 21p 
Dep , $2 OO(OTS) 

A sample of high-purity promethium produced by 
uranium fission was separated by ion exchange on Dowex 
50 W-X4 hydrogen form resin, with diethylenetriamine 
pentaacetic acid and citric acid as eluants Within the 
limits of detection, no isotope of promethium with a half 
life of greater than 2 6 yr was found in the product which 
had decayed through two half lives of ^ '̂̂ Pm The prome 
thium contained only t races of yttrium, samarium and 
neodymium and was of sufficient purity to establish 
spectra for a promethium standard (auth) 

765 HYDROGPN MASER AND CISIUM BI AM TUBF 
FREQUENCY SIANDARDS COMPARISON H E Peters 
(Varian Associates, Beverly Mass ) J Holloway A S 
Bagley, and L. S Cutler Appl Phys Lct te is , 6. 34-5 
(Jan. 15, 1965) 

Direct frequency comparisons between a hydrogen maser 
and a cesium beam tube frequency standard are summa
rized (D C W ) 

766 HYDROGEN MAS! R FRFQUENCY COMPARISON 
WITH SWISS CESIUM ATOMIC BEAM STANDARD H E 
Peters (Varian Associates, Beverly, Mass ) and P Karta-
schoff Appl Phys Letters, 6 35-6(Jan 15, 1965) 

Dijj>)tt fiequency comparisons between a hydrogen maser 
and the 4-m cesium beam tube of the Laboratoire Suisse dc 
Rccherchcb Horlogercs are summarized. (D.C.W ) 

767 STANDARD RADIOACTIVITY MEASUREMENTS. 
Yu. Naoru. Genshiryoku Kogyo, 9 No. 2, 28-32(1963) (In 
Japanese) 

For calibrating radioactivity values, a standard solution 
is used whose activity is expressed in Curies An absolute 
method may be direct with data obtained in Curies or in
direct, using a calorimeter. Principles of methods using 
various counters are described. By a modified method tlie 
specific activity of a 20-/iC/g solution was measured di
rectly, background effects were unimportant at this high 
activity. The precision of '̂'Co measurements was ±0.5% 
Calorimetric determinations, in which the e r ro r is 1 /jwatt, 
were made on ^H. The decay rate differed from that of a 
U. S. NBS standard by only 0.1%, and the result agreed 
with a gas counting method. (nC-MG) 

768 THE CALIBRATION OF THE NATIONAL 
BUREAU OF STANDARDS* TRITIATED-TOLUENE STAN
DARD OF RADIOACTIVITY S B Garfinkel, W B Mann, 
R W Medlock, and O Yura (National Bureau of Standards, 
Washington, D C ) Intern J Appl Radiation Isotopes, 
16 27-33(Jan 1965) 

The difficulties encountered, and their solution, when 
calibrating a radioactivity standard of tritiated toluene by 
comparison with the NBS tritiated-water standard by means 
of liquid-scintillation counting, are described Leaks in the 
seals of commercial vials, giving r ise to uncontrolled oxy
gen quenching, were eliminated by modifying the seals . 
White plastic caps gave h i ^ e r count ra tes than black plastic 
caps A new and highly precise method of dilution was used 
The ratio of the activities of the two standards was deter
mined with a standard ei ror of less than 0 1% (auth) 

769 (UCRL-Trans-1145(L)) INDUSTRIAL ME
TROLOGY—EFFECT OF TEMPERATURE ON THE CAL
IBRATION OF STANDARDS Paul Grand Translated 
for Univ of California Lawrence Radiation Lab , Liver 
more, from Rev Gen Mecan , 39-40 (1955-56) 92p 
Dep (mn), $8 60(fs), $2 96(mf) JCL 

A study is made of the effects of temperature on the cal
ibration accuracy of standards whose tolerances are be
tween several microns and several hundredths of a mm and 
may have relative values as low as 8 x 10"^ Measurement 
e r r o r s due to a variable ambient temperature in the mea
surement room are calculated The effects of aging on the 
lengths of standards are also considered Criteria for 
niinimizmg these e r r o r s are outlined (D L C ) 

770 (BDX-613-43) A STANDARDS AND CALIBRA
TION PROGRAM IN A LARGE DEFENSE PLANT J F 

Hadley (Bendix Corp Kansas Cit>, Mo ) Nov 1963 Con 
tract [AT(29-l)-613l 12p (CONF 631108 1) Dep (mn), 
$1 OO(cy), l(mn) CFSTl 

From IEEE Symposium on Measurements and Instru 
mentation, Kansas City, Mo 

A description is given of Bendix s standards and calibra 
tion system and its relationship to the AEC Standards and 
Calibration system and to the National Bureau of Standards 
The primary standards laboratoiy maintains reference 
standards tor all electrical, environmental and dimensional 
measurements in the plant Five departments a i t provided 
for periodic calibration ot all measuring instruments 
Evaluation of the calibrations and vendor calibration aie 
discussed (D L C ) 

771 R I P O R F O I IHI lUil C O M M l M I l l O I U I 
IN I 1 RN \ I 1 0 N \ I COMMISSION FOR K \I)1 \ I ION PKO-
TI C HON AND I OR KADIOl OGlC \ [ L N I I S \ N D Ml A-

S L J R I M I N I S K c t n c n c t g i c " B l s i - „ ( i U O c t 1)04) (In 
Cic 1 m m ) 

\ studv on the s i ^ n i h c tncc nid ipphe ituin < 1 ihe RBP 
(t e 1 itive b iologic 11 e ttectiv cnc ss) m i idi Umn pi oLectton 
is pi e s e n t c d It t epi cse nts i compi e hensiv c sui vc> ot the 
theoi e t i c il 1) i s i s and expei iment U d it i iv i i l i b l e The 
Ol igm ol the pt e s e n t RBI v ilue s p e c i h c Uic n ot the t a-
di Uion qu U ty t x p e i ime nt il RBT d it i „ene i i l i / i t ions 
tl tmi the cx|)c 1 ime nl il c! it i ippl tc it ton to men d e p e n -
d t n c c of the RBI t̂ n the i idi t t ion cue t j^y c v i l u i t i o n o t 
the dose equiv i len t RBI v i l u e s foi i c c t d c n t i l i id ta t ion 
c xposu i e s and eme i {,ency i idi it ion c xposui c s pi obi e m s 
of a c u t e 1 id ia t ion b u i d e n md Im its of the RBI concept 

l i e d i s c u s s e d 99 u t e i e n e e s u e include tl (I S R ) 

772 NUCLEAR MEASUREMENTS Jozef Spaepen 
(European Central Bureau for Nuclear Measurements, 
Geel, Belg ) Euratom Bull , 4: No 1, 2-7(Mar 1965) 

The activities of the Euratom standards bureau for 
nuclear measurements are outlined, including preparation 
of samples and standards, development of counting tech
niques; and research on threshold reactions, dosimetry, 
fast neutron scattering, boron, and preparation of foils con
taining fissile isotopes The facilities of the bureau are 
briefly considered (D C W.) 

773 WORKING STANDARDS AND COBALT-60 
FIRST-ORDER DISCHARGE REFERENCE y EMITTERS 
A F Drichko, F M. Karavaev, L. P Kul'kova, and E A 
Khol'nova. p 11-13 of "Novye Naucho-Issledovatel skie 
Raboty po Metrologn. Informatsionnyi Sbornik." Moscow-
Leningrad, Izdatel'stvo Staidartov, 1964 (In Russian) 

The standards were fabricated from metallic Co in the 
form of 2.00 ± 0 04-mm diameter and 2.0 ± 0 1-mm high 
cylinders encapsulated in Al By 1963 6 series of emitters 
were completed, each containing 8 individual sources with 
activities ranging from 0.5 to 400 ^C In view of the re la
tively short half life of *̂̂ Co, the lowest-intensity sources 
were gradually removed from the list of available working 
standards. The certified sources were destined to be t rans
mitted to the various research institutes and the Bureau of 
Standards and to departmental laboratories (TTT) 

774 (NP-15052) REPORT ON THE INTERNA
TIONAL COMPARISON OF THE 47r/3(PC)-y METHOD BY 
MEANS OF s°Co, MARCH/APRIL 1963 A Rytz (Bureau 
International des Poids et Mesures, Sevres (France)) 
Apr 15, 1965 36p Dep (mn) 

Seventy-eight high-quality solid sources of ^°Co, each 
measured by C B N M and N P L and one of 20 national 
or international laboratories, gave an excellent survey 
of the mutual agreement between 47r;3(PC)-y measure
ments made m different parts of the world, any two 
laboratories measuring the same source agree m 95% 
of the cases within less than 0 61%, the agreement between 
C B N M and N P L is about twice as good The cor rec
tions to be applied to the measurements and the sources 
of e r ror inherent to 47r/3-y counting are analyzed in great 
detail The decay scheme dependent correction is found 
to be adequately expressed by ( l - e6 ) /^6 multiplied by a 
constant which has to be determined experimentally The 
measurements of the specific activity of a ^°Co solution 
distributed simultaneously show a dispersion of 1 4% as 
compared to 3 1% obtained 14 months earlier The p r e s 
ence of systematic e r r o r s due to various manipulations of 
solutions IS highly probable Some evidence of a systematic 
difference of about 0 5% as to the method used for deter-
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mining the mass of the aliquot is put forward Solid 
sources of the type used m this comparison might be use 
ful standards of radioactivity during many years and 
should be used for evaluating the long term stability of a 
specified counting equipment (auth) 

775 ABSOLUTE ENERGY STANDARDS FOR VAN 
DE GRAAFF ACCELERATORS G. C. PhiUips (Rice Univ , 
Houston, Tex ) p 261-78 of "Nuclidic Masses " Vienna-
New York, Springer-Verlag, 1964 

A survey of measurements made at Rice University on 
neutron-threshold energies for (p,n) reactions, resonance 
energies for (p,a;y) and (py) reactions, and the energy of 
^^''Po alpha particles is presented The set of absolute 
calibration energy standards obtained is included (D C W ) 

776 GO NO-GO GAUGE (Engineering Materials) 
(Lawrence Radiation Lab Univ of California Berkeley) 
3 drawings (CAPF-1208) 

The standard etched wiring board with 22 contacts is 
4% in X 4V1G in A gauge was designed for a lapid chmen 
sional check of the standard punted wiring board The 
gauge checks the width of the board the width length and 
location of the insertion tab and the position of contacts 
(For Details See TID-4100) (M C G ) 

777 CONVENIENT CADMIUM-METAL STANDARD 
FOR CHECKING NEUTRON, SOIL MOISTURE PROBES 
Bowman D H , King, K M (Ontario Agricultural Coll , 
Guelph) Soil Sci Soc Am Proc , 29 325-7(May-June 
1965) 

A convenient standaid was devised for checking the cali
bration of a neutron-scattering soil moisture depth probe 
at five fixed points For a calibration check the probe was 
placed into one of five waterproof steel tubes immersed in 
water Fixed points were obtained bv attaching different 
amounts of cadmium sheet metal to the outside of the tubes 
to absoib diffeient amounts of the thermal neutrons scat
tered back b> the watei Cadmium-metal standards were 
applicable as well to surface probes (auth) 

778 (ORNL-3782, pp 24-8) MISCELLANEOLS 
ELECTRONICS DEVELOPMENTS. (Oak Ridge National 
Lab., Tenn.). 

Standards for instiument module packaging and nuclear 
instrument design a ie discussed Discussions are also in
cluded concerning stable powei supplies foi x-ia> spec-
t rometeis and development of d-c power amplilieis to 
drive fractional-hp s e r \ o motois (J R D ) 

779 (ZFK-PHA-12. pp 66-9) THE STANDARDIZA
TION OF SEMICONDUCTOR DETECTORS. Kaufmann, C. 

In German. 
Proposals are made for the standardization of semi

conductor detectorfa, especially surface barr ier detec
tors , so that the conditions of preparation and coupling 
would be the same. The suggestions are intended only 
as the basis for discussion among the users of semi
conductor detectors and not as rigid guidelines, (J.S.R.) 

780 A PRECISION DOSIMETER ACCORDING TO 
KUESTNER-PYCHLAU. Pychlau, H.. Pychlau, P. 
(Physikalisch-Technische Werkstaetten Dr. Pychalu KG, 
Freiburg i. B.). Fortschr . Gebiete Roentgenstrahlen 
Nuklearmed., 103- 91-5(1965). an German). 

An account is given of a further development m the large 
standard dosimeter devised by Kustner The new precision 
dosimeter after Kustner-Pychlau is suitable to serve as 
secondary standard for the calibration of practical dosim 
eters used and to carr> out compaiative measurements 
between standards of the various national laboratories 
(auth) 

781 STANDARD MODULE SYSTEM (Engineering 
Materials). (Lawrence Radiation Lab,, Univ. of Califor-
ma, Livermore). (CAPE-1226), 

21 drawings. 
The versatile system of modular plug-in units described 

conform to the standaids adopted by the AEC Committee on 
Nuclear Instrument Modules. They are easily interchanged 
or replaced and cost less for updating and expanding. Mod
ules are available in two panel heights, 5 25 and 8 75 in 
Panel width are in nominal multiples of 1 35 in., with ac 
commodation foi twelve smgle-width modules in the bin 
The 5.25-in. module can plug into an 8.75-in bin using an 
adapter plate The system makes the maximum use of the 
volume available m a 19 in relay rack (F J H ) 

782 (AEET-224) FACILITY FOR STANDARD
IZATION OF RADIONUCLIDES. Gupta, U. C ; Srivastava, 
P . K.: Misra, S. C ; Sidhu, N. P . S.; Dhingra, K. C ; Khera, 
G. D.; Sahoo, H. K.; Rao, P . S. (Atomic Energy Estab
lishment, Trombay (India). Electronics Div,). 1965, 38p, 
Dep. mn. 

Techniques and instruments used for the standardization 
of radionuclides in the Electronics Division are described. 
The standardization procedures are briefly described and 
the accuracy of the results obtained using several methods 
are tabulated. Standardization of radioactive sources 
includes determination of the total disintegration rate and 
radiochemical purity of the sample under study (P C.H ) 

783 (NP-15663) STANDARD REFERENCE MATE
RIALS HALF LIVES OF MATERIALS USED IN THE 
PREPARATION OF STANDARD REFERENCE MATERIALS 
OF NINETEEN RADIOACTIVE NUCLIDES ISSUED BY THE 
NATIONAL BUREAU OF STANDARDS. Anspach, S. C , 
Cavallo, L. M.; Garfinkel, S. B., Hutchinson, J. M R., 
Smith, C. N. (National Bureau of Standards, Washington, 
D. C ) . Nov. 15, 1965. 12p. (NBS-MISC.PUBL-260-9). 
GPO $0.15 

Values are given for the half lives of materials used in 
the preparation of standard samples of ^"^Nd, '*̂ Ca *^Sc, 
"Mn, "Co, ^OCo, s^zn, ^^Kr, ^Sr, ^^SV,^°ST, ^^Y, ^^Nb, ^^H, 
l^^Ce, '^iCe, i"Pm, 203Hg,and ^O^TI issued by the National 
Bureau of Standards, Instrumentation, source pieparation 
and the determination of impurities are also discussed 
(auth) 

784 (COO-119-233, pp 94-6) PREPARATION OF 
^°Sr STANDARD IN PLASTIC BLOCK FOR DI-NSITOMLT-
RIC EVALUATION OF HADIOAUTOGRAMS. Athciton, 
D. R.; Jee, W. S. S. (Utah Univ., Salt Lake City. Radio-
biology Div.). 

A bioplastic block with uniformly distributed ^°Sr was 
prepared for use as a standaid for the evaluation ol 
autoradiograms produced by exposuie of film to tissue 
containing ^^Sr The proceduie and m iterials aic re[X)rted 
(C H ) 

785 K\D10AC11\I lUfPRIKCI SOLRCl \ND 
MI IHOD FOR MAKING IHI b \ M l . Chi istianson, 
Ch 11 les; M iggio, Ralph C. (to U. S. N ivy). U. S. Patent 
3,217,165. Nov. 9 19()j. I iled Junt 12,1961, 

A method of piepaiing a beta i adio letivity refeience 
soui ce consists of hori/ontall> suppoi ting a thin fl it ab-
soiljient pad, s ituiating the pad with a known qucmtit> of a 
predetermined peicent solution of a nn te i i a l of known bet i 
activity by evenly distiibuting the dioplets of the solution 
on the uppei surface of the pad, and an di>ing the p id. The 
specific activity of a 1 adioactive salt c m be detei mined by 
satuiating two p ids of identical geometiy with identic il 
quantities of identical peicenl solutions of a given salt, 
diying the pads, and counting the radioactivity em mating 
fiom the pads in the some geometry in the same measuring 
device. (B.L.M.) 

786 THE THERMAL NEUTRON ABSORPII()N 
CROSS SECTION OF THE ALRL BORON STANDARD. 
Wynchank, S. A. R.; Cox, A. L.; Collie, C. H. (Oxford 
Jniv.). Nucl. Instrum. Methods, 39: 350(Jan. 11, 1966). 

Information is given pertinent to the icsults ol the me 1-
suicmcnt of thermal neutrtm ibsorption e ioss secMcm 
of the new A PRE boron st indiid (Ug AI Rl ) 1 or the iso-
topic composition the t csults of a miss specti onic tr ic 
measurement on this and othei boron s tmdaid indicates 
th It the ' " B content of the APR! boion s l ind i id is 19 744 i 
0 09i% Also fTg AERl lb piedictcd as being 756 i 4 1 
barn Fui ther details ai t given of the ehemic li inilysis 
of the solutions in which me isui erne nts we re m ide of ther
mal neutron lifetime (J I P ) 

7 8 7 (RI -RI \ - 2 ) 9 ), pp "^-9) \ C O M P \ R | s ( i \ (.11 
\ DOl HI 1 DIl 1 R \C UNO \ - R \ ^ I M I WITH \ s | \ \ -
n \ R D \ - R \ ^ DII TR \C TION I M T C 1 i r k , W I (H i t -
tt l l c -Kor thwt st l\n_ hi md W i sh P ic ific Nof thwc st I ib ) 

A s a m | )k ol unit i adi itt d u i a n i u m w illi a t andd 111 (n it n 
t ition was u m on a stanti u d x 1 a\ di t l i let ion unit tht ti m 
a double-d i l l I le l i t jnuni t Ihc i c l U t v c m t c n b i t \ 1 llu clit 
t l ic tion pa tie 1 ns toi the I s plant s \wis e a l e u l a t i ti 1)\ st ttin^; 
the O i l p l a n t equal to 100 I he ditU 11 net b c t w c t n t h c t x 
pe 11 menta l \ alut s and tht s t a n d a i d tntt iisit> v aluc s w i^ 
d e t e r m i n e d and th is dillc ic nee plot ted a s a luiic ti<in ol the 
2 0 va lues Ihe set of da ta l i o m the s t a n d a i d unit had a 



60 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

random distribution whereas the data points liom the 
double-d if fl acting unit see med to loi m an inv 11 ted parab
ola A cuive of the geneial form a + bx + cx^ 3 = 0 wab 
calculated using the least-squares method The standaid 
intensity latios were modified to reflect the diffeiencc be
tween tht double diffracting and standard unit This diffei -
ence was caused by a slight misalignment of the single 
crystal This curve would hold true only for those data 
run under these instrumental conditions (auth) 

788 CALIBRMION OF A ^°Co SOLRCL BY COM
PARISON WITH A WI AK RADIUM STANDARD, Bierman. 
A.; Peige, Y. (Israel Atomic I nergy Commission, Yavneh). 
Int. J. \ppl. Radiat. Isotop., 17: 79-80(Jan. 196G). 

A '̂'Co souice of ~0C was cahbrat id bv compiling its 
output to th it of 1 ) mC ladium stand it d Both stjuices 
wt i t mc isuicd with i i ite meter using the sanit itmiza-
t ionchamhti (range 2 ) R) Since the cxposuic ind distance 
we I f the s imc toi both source s tht n dose i lie s wc i e m 
inv c 1 be 1 itit) to the expobui e timt s The dose i Ttt m the 
nnd ia t i on i oom at >0 cm fi om the cobalt source w as 
n 0 R hi It the tunc tjf measurement vMth a miximum 
CI 101 of ()f (F J H ) 

789 (AD-620276) BETA PARTICLE STANDARDS 
I-OR '̂'C AND OTHE.R 1 LI MENTS IN THE FORM OF RA-
DIOACTIVI \IONOLAA I RS. Beischer, Dietrich E, 
(Naval School of Aviation Medicine, Pensacola, l l a j . 
May 23, 1950, 15p, (NM-OOl-059.16-03). CPSTI$1.00 
cy, $0.50 mn 

The pi ope t ties of i adioactive monolayers for use as 
beta sources u e discussed The use of radioactive mono
layers as st indards in issay work i adioautography and 
dosage dcte i minations by means of G-M counters is 
recommended (D C W ) 

790 (PP\D-584D) GUIDE LINE FOR V^F OF 
STANDARD NI CLEAR INSTRUMENT MODI LFS. Bis-
sell, R. C , Droege, T. F , (Princeton-Pennsylvania Ac
celerator, Princeton, N. J .) . Feb. 15, 1966. Contract 
AT(30-1)-2137, 21p. Dep. mn. $1.00 cy, $ 0 . J O mn. 

A user ' s manual which contains most of the drawings, 
standards and pm assignments that a ie needed to make 
effective use of the nuclear mstrument module system is 
presented (D C W ) 

791 (RT/PROT~(65)31) ON THE POSSIBILITY OF 
OBTAINING \ STANDAIiD SOURCE OF THERMAL NEU
TRONS Mishev, I T (Comitate Nazionale per I'Energia 
Nucleare, Rome (Italy)) Oct. 1965 9p Dep mn 

After corresponding investigations a method was obtained 
to realize a standard thermal neutron source with 4rj geom
etry using a standard fast neutron source embedded in a 
paraffin sphere with thickness 7 cm and external radius R 
(auth) 

792 MOESSBAUER SPECTROSCOPY SOME 
RECENT APPLICATIONS TO CHEMICAL PROBLEMS, 
Herber, Rolfe H. (Rutgers, State Univ., New Brunswick, 
N. J,) , pp 3-12 of Moessbauer Effect Methodology. 
Vol. 1, Gruverman, Irwin J . (ed.). New York, Plenum 
Press , 1965. 

Standards in chemical Mdssbauer specti oscopy are 
discussed briefly Characterist ics ot sodium nitroprusside 
that make it the recommended standard absorber for ^''Fe 
Mossbauer work are listed Mossbauer studies of the 
molecular structure of '̂ ^Sn compounds, particularly 
SnH4, are reviewed Tables show isomer shifts for sev
eral source matrices and reference absorbers from the 
nitroprusside standard and Mossbauer data for l ive- and 
SIX coordinate organotin compounds (29 references) 
(A G W ) 

793 STANDARDIZATION OF THE DIFFERENTIAL 
CHEMICAL SHIFT FOR ^^Fe. Spijkerman, J . J . ; Ruegg, 
F. C ; DeVoe, J. R. (National Bureau of Standards, Wash
ington, D. C ) . pp 115-20 of Moessbauer Effect Method
ology. Vol. 1. Gruverman, Irwin J . (ed.). New York, 
Plenum P r e s s , 1965, 

Among matei ials considered as standard reference ab-
sorbei s for ^^Fe Mossbauer studies sodium nitroprusside 
appeals most pro^nising Its use and properties are d i s 
cussed biicflv No suitable standaid for ^̂ Ŝn Mossbauer 
studies has vet been found (A G W ) 

794 Ml THODS \ND P R l P \ R \ T I O N \ND \ P P L I -
C \ T I O \ OI R \DIONUC LIDE ST WDARDS. Bucma, Ivan 

([ \ \ \ R Prigue) . pp 1 j( -" i of Slxjrmk Reieratu 111. 
t elost itni R idioc hemicke Ronferente. |\ o l . l ] . IRez) 
\ b i n I idernehti \vzkumu C tsRo'-hjvensk i \kidemie 
\ct l i n C j ] . (In C /eeh). 

\ sui \ t V w Ib 111 idc ot st ind u ds tv ul ible U the Institute 
tot Rcbciich Ptoduction mil \pplic ition ol R idioisolopcb 
inii ot methods tot Iheu p i t p n itu>n mt isuiemciH niti 
ippiu luon R itlium s t i n d n d s m solid t um uid m solu-
t to IS w f 1 e pi t [311 ed Mc isu 11 mc nts w t 11 m idc v\ Uh i 
• , ph t t i t i l 4 iDHi/ 1(1 >n eh imiic I with i luwnscndt m | t n 
s It ton t u c uil In the loni/ ition c h imbt i llu mlku nt t ot 
p )sit it)n ll dc pc ! It nt ( v\ is c! im mated bv i a mm Pb hitt i 
\bsolute me ibuu nu nts on st i ui ii d solutions w e 11 m ulc 
with 1 i - p i )poiti()nil c juntti usm., md touui 
d( IU c melhodb \c c ui ic \ inti toi i cUnt ss u t re chc ekt d bv 
mtc 1 n itional c oiiip ii isonb Ioi mc i su t tnun l ot t tnd 
II b\ the liciuid sc intill itit)n method eombubtion mcliiotls 
nui w mdow It sb t ountc i mc ihods spec i il tvpe s o! si md ti ds 
wt i t dcsi^ntil \bboIutc nu isui c nic iit t)t ' C v\ is m ttic bv 
c umpc IS itcd ml* i n il pt opoi I uin il countt is Foi cont imi-
n ttion tne I SUI t nu ntb in w itc i iii uul bin 1 ic es su 11 ic e 
st md 11 ds w Ith tht i i d iou t iv t m itt 11 il c ont lined m i 
1 K que I 1 u t 1 w Ith i w ei^ht ol Icbs th m I m^ em w< 11 
pi c p 11 eti G imm i bt md iidb s imdi i tis lot spec ti otiicli v 
md nic t il st iiid II db loi Q ind3iad iU!on i t eav i i l ib lc m 
tlu toi til ol sc lit ti st md 11 db ( luthi 

/95 (AFC-tr-6466/l . pp 114-20) THE USE OF 
STANDARD SOURCES OP BI-TA RADIATION AND BREMS-
STRAHLUNG IN INDUSTRIAL CONTROL INSTRUMENTS. 
Bogdanov, N. I,; Dambert, N A.; Tumul'kan, A. D , Yanush-
kovskii, V. A. Translated from Radioakt. Izotopy i Ya-
dernye Izluchemya •/ Nar. Khoz. SSSR Tr . Vses, Soveshch,, 
Riga, 1960, 1 (1961), 

Several stind ird beta and bremsstrahlung sources are 
described and their use in industrial control instruments 
IS discussed (G O Y ) 

796 (SC-DC-66-1491) ORGANIZATION AND MAN
AGEMENT OF A STANDARDS AND CALIBRATION PRO
GRAM FOR A RESEARCH AND DEVELOPMENT LABORA
TORY Schneider, R L, (Sandia Corp , Albuquerque, 
N Mex.). Apr 1966. Contract AT(29-l)-789. lOp. 
(CONF-660522-1) Dep mn CFSTI $1 00 cy, $0 50 mn 

From National Conference of Standards Labs., Annual 
Meeting, Gaithersburg, Md. 

A measurement standards and instrument calibration 
program for a research and development laboratory is de
scribed. The description of this program deals primarily 
with the organizational philosophy of the system and does 
not delve into the technical aspects of standards or instru
ment calibration. (M.OW) 

797 A STANDARD REFERENCE MATERIAL FOR 
MOESSBAUER SPECTROMETRY OF IRON AND ITS COM
POUNDS. Spijkerman, J . J . ; Ruegg, F . C ; DeVoe. J . R. 
(National Bureau of Standards, Washington. D. C ) . pp 254-
9 of STI-DOC-10/50, 

The preparation and propert ies of single crystals of 
sodium nitroprusside as a standard reference material 
for Mossbauer studies are briefly discussed (D.C.W.) 

798 THE CENTRAL BUREAU FOR NUCLEAR 
MEASUREMENTS: EURATOM'S BUREAU OF NUCLEAR 
STANDARDS. Spaepen, J . (EURATOM, Geel, Belg.). 
Atompraxis, 12 205-7(Apr.-May 1966). (In German). 

The Euratom Treaty provides for the settmg-up of a 
Central Bureau for Nuclear Measurements (CBNM), 
specializing m nuclear measurements for isotope analyses 
and m the absolute measurement of radiation and neutron 
absorption The settmg up of this Bureau as a Euratom 
JRC establishment was mitiated at Geel, Belgium, m 1960 
Its tasks are the creation of primary standards and their 
comparison with those of other laboratories; improvement 
of measurement devices and methods; accurate measure
ment of nuclear data; basic research; analytical and mea-
surmg operations on behalf of outside parties — all withm 
the nuclear field The CBNM is engaged m neutron mea
surements, isotope analyses, and absolute counting of 
radionuclides The CBNM has created a central laboratory 
which supplies on request analyzed samples for nuclear 
measurements These samples are prepared by a number 
of techniques — metallurgical electrolysis, electrospraymg, 
evaporation, etc About 2500 samples were prepared m 
1965 Priority is accorded to neutron-measurements 
standards (auth) 
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799 (SC-4452D(M)) SANDI \ CORPOR\TION 
STAND \RD I-NMRONMI-NTAL TI ST METHODS. 
(Sandia Coip. \lbuque ique, N. Mcx.). June 1966. 
Contract \T(29-l)-789 lOop. Dep. mn. CI-SIl 
S.4.00 cy, $0.73 mn. 
Supersedes SC-4452C(M). 
Requirements in the toim of Pioecbs Stmdaids co \ t i 

ing the insti ument itn)n equipment and methods to be ubcd 
m conducting en\ uonmental tests tin components a ic pie 
sented Geneial guidmee is inelutled to help design de 
velopment and tebt pcibonnel achieve uniformity ot tcbtini^ 
•\ check list for prepaiation of tiie e n\ uonmental testing 
portion ot product spec iticationb is ilso included to pio 
mote unitoimitj (B G D ) 

800 STANDARD GFNERAL METHODS FOR ANAL
YSIS OF RADIOISOTOPES. Amer. Soc, Test. Mater. , 
^STM stand., 474-84(1966). 

General procedures are given for analysis of radioiso
topes bv heavy metals spot tests, gross beta particle 
counts aluminum absorption curves, determinations of 
gamma impurities, free-acid determination, total-solids 
determination, and determination of nonvolatile materials 
( P C S ) 

801 CONVERSION COEFFICIENTS USEFUL AS 
CALIBRATION STANDARDS, van Nooijen, B., Hamilton, 
J . H. (Vanderbilt Univ., Nashville), pp 642-3 ol In
ternal Conversion Processes . Hamilton, Joseph H, (ed,). 
New York, Academic P r e s s , 1966. 

A survey was made of conversion coefficients which were 
accurately measured for use as calibration standards The 
cri ter ia for selection are that the conversion coefficient be 
determined by more than one method with consistent r e 
sults, and that the transition of interest can be observed in 
a very simple decay with a reasonable half life Only the 
Q̂K of the 279-kev transition in ^os-pj successfully meets 
these conditions, but a few others are considered good 
Since this number of isotopes is so limited other cases 
which were accurately measured at least once are also 
listed (J F P ) 

802 MICRON REGION PRESSl RF ST\NDARD FOR 
URANIUM HEXAFLUORIDE. Pappas, W . s. (Oak Ridge 
Gaseous Diffusion Plant, Tenn.). Rev. Sci. Instrum., 37 
1217-19(Sept. 1966). (K-L-6096). 

A standaid was developed for calibiatmg uianium hexa 
Uuoridt | ) iessuie gages in the micion legion The device 
emplovs the equilibrium dissociation piessuic ot uianium 
hexafluoiide furnished bj the sodium fluoride complex salt 
at easilv controlled temperatures above ambient The pics 
buie signal obtained is in good agieement with lepoited d i s 
sociation pressure measuied bv the transpiiation method 
The piincipUs are applicable to aoncoiiosive r,as solid 
s j s tems , foi example some oxides carbonates and h\ 
diates dissociate reveisibl} to give a definite ox\gen e a i -
bon dioxide or watei vapoi piessure at a given t tmpcia 
ture (auth) 

803 (ANL-7136, pp 255-65) ISOTOPE STUDIES: 
TECHNIQUES AND APPLICATIONS. (Argonne National 
Lab., 111.). 

Progress reported on studies on the effects of t race 
amounts of isotopes on biological systems Data are m-
eluded on the effects of D2O on pancreatic lipase, the 
effects of D2O on beef heart aconitase, and the metabolism 
of ^H-thymidme in mice Techniques are described for 
the exchange labeling of chromatographic systems and for 
isotopic fractionation during analytical separations Stan
dards are presented for the evaluation of scintillation 
counters (C H ) 

804 MEASUREMENT OF AIRBORNE ACTIVE DE
POSIT FROM 22Rn (THORON). Behounek, F.; Fiser , B. 
(Techmcal Univ., Prague. Nuclear Research Inst., 
Prague) Health Phys., 12 1307-10(Sept 1966) 

A simple routme method for the determination of the a i r 
borne active deposit from ^ '̂'Rn has been worked out It is 
based on the use of a solid Th02-standard and on the count
ing of i3 particles (auth) 

805 (K-1632(Pt.l)) A GRAVIMETRIC GAS FLOW 
STANDARD PART I. DESIGN AND CONSTRUCTION 
Collins W. T.; Selby T. W. (Oak Ridge Gaseous Diffusion 
Plant, Tenn.). May 18 1965, Contract W-7405-eng-26 
68p, Dep. mn. CFSTI $3.00 cy, $0.75 mn. 

A versatile standard for measurement of gas flow has 
been designed and constructed The design is based on use 
of I gravimetric technique in which the time required to 
collect a given mass of air in a weighing bottle is deter
mined Equal-arm balances of 2 and 50 kilogram capicity 
l i e used to weigh the mass of air collected The balinces 
have been modified to operate automatically using seivo-
operated chain weights and are remotely controlled fiom 
a central control console Cylindrical weighing bottles 
having fibei glass-epoxy fii iment wound walls are used to 
collect the an samples The largest bottle weighs about 
44 kilograms (366 liter /olume) and the smallest weighs 
about 1 kilogram (3 liter volume) Design cri teria and 
construction features are discussed Current estimates 
of the uncertainties indicate that the mass flow rate can 
be determined to ±0 1 peicent over the range of 0 06 to 
1650 grams of dry air per minute (auth) 

806 STANDARD NUCLEAR INSTRUMENT MOD
ULES /Q-2800 (Engineering Materials). (Oak Ridge Na
tional Lab., Tenn.). (CAPE-1477). 

45 drawir^s. 
The modules comply with specification drawings for 5V4 

and 8% in standard modules developed and adopted by the 
AEC Committee on Nuclear Instrument Modules The mod
ules can be assembled easil> with simple hand tools Com 
ponents are fabricated from extruded Al bars and angles, 
die cast Al, and sheet Al Shields are of Cd plated brass 
Any or all Al components or assemblies of components may 
be die cast Al if all dimensional tolerances are met The 
bm has space for 12 smgle-width modules and a ^L m wide 
power panel The power panel provides space for mounting 
an a-c power switch, pilot light, and voltage test points All 
module design details are dimensioned in both in and mm 
(For details see TID-4100 Suppl 37) (F S ) 

807 REVISION OF THE HARWELL ^*^Pu SOURCE 
STRENGTH AND F FOR "^U AND ^^^cf Fieldhouse, P 
(Atomic Weapons Research Establishment, Aldermaston, 
Eng ), Culhford, E R , Mather, D S , Colvin, D W , 
MacDonald R I , Sowerby M G J Nucl Energy Pt A 
and B 20 549-55(Julv 1966) 

There is now strong evidence that the intensitv of the 
Harwell ^*°Pu neutron standard is some 2% lower than the 
value of (2 036 ± 0 030) x iC* n/sec quoted in the original 
calibration and relative to which V ^"Cf (spontaneous) and 
V ^̂ Û (thermal) have been determined (auth) 

808 STANDARD GRAPHITE BLOCK. Ivkovic, 
Magdalena, Zdravkovic, Zoran, Sotic, Obrad. Bull. 
Boris Kidric Inst. Nucl. Sci., 17: 99-114(Apr. 1966), 

A graphite block was calibrated for the thermal neutron 
flux of the R a - B e source using In foils as detectors Ex
perimental values of the thermal neutron flux along the 
central vertical axis of the system were corrected for the 
self-shielding effect and depression of flux in the detector 
The experimental values obtained were compared with the 
values calculated on the basis of solving the conservation 
neutron equation by t ie continuous slowing-down theory 
In this theoretical calculation of the flux the R a - B e source 
was divided into three resonance energy regions The mea
surement of the thermal neutron diffusion length in the 
standard graphite block is described The measurements 
were performed in the thermal neutron region of the sys
tem The experimental results were interpreted by the 
diffusion theory for point thermal neutron source in the 
fimte system The thermal neutron diffusion length in 
graphite was calculated to be L ~ 50 9 ± 3 1 cm for the 
followmg graphite charadtenst ics density—1 7 g/cm^, 
B content — 0 1 ppm, absorption cross section — 3 7 mb 
(auth) 

809 SLOWING DOWN SPECTRUM AND NEUTRON 
TEMPERATURE IN A THERMAL NEUTRON FLUX DEN
SITY STANDARD. Geiger, K. W,; van der Zwan, L. 
(National Research Council, Ottawa). Metrologia, 2* 
l-5(Jan. 1966). 

Epithermal and thermal flux parameters for the thermal 
flux density standard at the National Research Council were 
measured to allow a more accurate calculation of activa
tion rates The epithermal spectrum was found to follow a 
E '̂  ^̂  law where E is the neutron energy The effective 
neutron temperature in the irradiation cavity was found to 
be 42X, which is 22X higher than the moderator tempera
ture A formula to calculate the reaction rate is given 
'auth) 
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810 EXPERIMENTAL TECHNIQUES AND STAN
DARDS USED FOR EVALUATING AND CALIBRATING 
SURVEY INSTRUMENTS. Thompson, I. M. G, (Central 
Electricity Generating Board, Berkeley, Eng,). Vienna, 
International Atomic Energy Agency, 1966, Preprint No. 
SM-76/5, 18p. (CONF-660807-33). ORAU. 

From Symposium on Neutron Monitoring for Radiological 
Protection, Vienna. 

During the past three years neutron survey instruments 
have been calibrated against measured neutron fluxes m the 
energy range from thermal to 20 MeV Thermal neutron 
monitors are calibrated m fluxes produced by moderating 
D/D neutrons in a polythene assembly, the flux density being 
measured by calibrated BFg counters To measure neutron 
fluxes m the range from 30 keV to 20 MeV a long counter is 
used, which has been calibrated with sealed neutron sources 
of known outputs. The manganese sulphate bath technique 
has been employed to determine the outputs from the neu
tron sources , and a comparison with the N P L manganese 
bath for the output from a 3-curie americium/beryll ium 
source gave agreement to within 0 4% A simplified tech
nique using activated manganese foil is employed to cali
brate the detectors used in the manganese bath experiment 
The A.W R,E, 3-MeV Van de Graaff was used to produce 
neutrons with energies from 30 keV to 2.1 MeV and from 
16 MeV to 19 MeV The 'Li(p,n)''Be reaction was used to 
give neutrons from 30 keV to 500 keV, the T(p,n)^He reac 
tion was used for the range of 700 keV to 2.1 MeV, and the 
T(d,n)*He reaction was used for the range 16 to 19 MeV 
The positive ion accelerator at Berkeley is used to produce 
2.5 MeV neutrons from the D(d,n)^He reaction, and 14 MeV 
neutrons from the T(d,n)*He reaction A standard thermal 
flux density was established using four amer ic ium/beryl -
lium (a,n) neutron sources in a graphite moderator, this 
flux will be used to calibrate foils and other detectors use
ful m the establishment of standards The character is t ics 
of some health physics survey instruments, as determined 
by the calibration techniques described, are briefly d i s 
cussed, (auth) 

811 CALIBRATION OF URANIUM METAL FOILS AS 
STANDARDS BY AN ALPHA-GAMMA COINCIDENCE METHOD 
Nelson, L. C. J r , , Zyskowski, C. (Atomic Energy Commission, 
New Brunswick, N, J.). Vienna, International Atomic Energy 
Agency, 1966, Preprint No. SM-79/23, 16p. (CONF-661012-20). 
DTIE 

From IAEA Sjonposium on the Standardization of Radionuclides, 
Vienna. 

Methods for the nondestructive determination of the total ura 
nium-235 or the uranium-235 enrichment level in fabricated fuel 
elements or fuel element assemblies by gamma ray spectrom
etry depend upon a comparison of the unknown unit with an almost 
identical known unit or upon the destructive analysis of at least 
one of several units being analyzed An alternative to this is to 
make corrections for the self absorption of the gamma rays-in each 
unit analyzed The most common method uses transmission-type 
absorption data to calculate the mass absorption coefficient It has 
been shown that when these corrections are appreciable e r ro rs 
are introduced giving results that are not consistent In addition 
when different cladding or alloying metals are used unknown ab
sorption factors are sometimes introduced making a correct anal> -
sis difficult If, however, the disintegration rates and decav of the 
several isotopes of uranium were well known and if the efficiency 
of the various detectors were known accurately then the absorp
tion coefficients for almost any configuration could be calculated 
Studies of the decay schemes were made using electrodeposited 
films of National Bureau of Standards isotopic uranium standards 
and both a surface barrier-type semiconductor alpha detector and 
a lithium-drifted germanium gamma-ray detector Estimates of 
the energies and relative yields of both the alpha particles and the 
gamma rays were made These results were then used to bet up 
the surface barrier detector and a sodium iodide gamma-ray de
tector to study and measure the alpha-gamma coincidences so that 
quantitative measures of the decay rates from each of the electro-
deposited films could be made The weight of uranium m each film 
was calculated from the decay rate the known isotopic distribu
tions and the decay schemes The self absorption of the films 
was assumed to be negligible Inherently then, the detector ef
ficiencies were obtained from the coincidence data The uranium 
metal foils of finite thickness and mockups with various cladding 
materials were assembled and measured to determine gamma-ra> 
attenuation scatter and geometrical efficiencies of various sys
tems Data and figures are presented showing the alpha particle 
and gamma-ray spectra their energies and yields wherever new 
or improved data were determined (auth) 

812 PROPOSED NEUTRON FLLX DENSITY SI ANDARDS 
AI THE NATIONAL PHASIC AI LABOR \TOR\ Axton E J 
Robertson, J C , R>-\es, 1 B (National Physical Lab , Tedding-
ton Eng ) \ icnna. International Atomic Energy Agency, 1966 
Preprint No &M-76/1, 12p (CONF-6b08U7-7) ORAU 

From Symposium on Neutron Monitoring for Radiological Pro
tection, Vienna 

Facilities are being provided at the National Ph>sical Labora-
torj- to establish monoenergetic neutron flux density standards 
over a large pait ol the energ> range Irom theimai to 19 MeV 
A 3-MeV Van de Graaff positive ion accelerator is used in con
junction with a 25''-0-25'' analyzing magnet to chrect accelerated 
beams of protons deuterons or alpha particles alonj, one of three 
flight tubes The target of the left-hand beam is situated m a low 
scatter environment where monoenergetic neutrons over a wide 
energy range are produced b> suitable choice of charged particles 
target material particle energy and angle Flux densities wiH 
be measured b\ associated particle detectors proton recoil de
tectors, threshold and resonance detectors and a long counter 
The right-hand beam will be devoted to total output measure
ments with a flat response detector such as the manganese bath 
or the boron pile These instruments arc highly suited to neutron 
measurement in the intermediate energy range The center beam 
IS devoted to a thermal neutron flux facility The charged particle 
beam is oscillated rapidly between two targets situated about a 
meter apart in a graphite pile measuring 2o0 cm x 150 cm x 150 
cm A zero gradient thermal flux density of about 10 n/cm^ sec 
will be produced m a 100 cm"* cavity between the two targets 
and by means of a thermal column, a thermal neutron beam of 
about one maximum permissible level will be provided Much of 
the installation work was carried out and measurements are 
expected to commence shortly (auth) 

813 (IA-1082 pp 21-4) RADIOISOTOPE PRODUCTION 
(Israel Atomic Energy Commission Yavne Soreq Nuclear Re
search Center) 

The production of ŝ n̂-p̂ , neohvdrm-'^^Hg carrier-free ^̂ S 
and colloidal ^*Au is discussed Progress was made toward 
the production of beta and gimma standard calibration sources 
for energ> calibration and as quantitative standards (P C H ) 

814 PRECISION GAMMA-RAY ENERGY MEASUREMENTS. 
Ramayya, A. V, (Vanderbilt Univ., Nashville), Hamilton J . H,, 
Brahmavar, S. M., Pmajian J. J. Phys. Lett., 24B 49-51 
(Jan. 9, 1967). 

The energies of several transitions which are useful as calibra
tion standards over the energy range fioiii 800 to 1S5D ke\ wei.e 
measured with an accuracy of 0 10 ke\ (auth) 

815 (BN1^986) REPORT ON THE MARK II BNL STAN
DARD COBALT RADIATION SOURCE, BONDED TYPE. Kuhl, 
O. A.; Oltmann, A.; Wagner, J. (Brookhaven National Lab., 
Upton, N. Y.). Apr. 1966. Contract AT(30-2)-Gen-16. 26p. 
Dep. mn. CFSTI $3.00 cy, $0.65 mn. 

A brief history of radiation source development at BNL and a 
discussion of source design factors preface a description of the 
latest design of the BNL standard cobalt radiation source This 
is identified as the BNL Mark II bonded-type source Specifica
tions, a description of methods for testing for compliance with the 
specifications, and the results of these tests are included (auth) 

816 X-RAY WAVELENGTHS. Bearden. J. A. (Johns 
Hopkins Univ., Baltimore). Rev. Mod. Phys., 39 78-124(Jan, 
1967). 

Inconsistencies in accepted values (in x umts) of x-ray refer
ence lines have recently been demonstrated although all are sup
posedly based on "good" calcite crystals Factors supporting the 
selection of the W Kaj line as the X-Ray Wavelength Standard are 
critically discussed A review is given of the experimental mea
surements which are used to establish the wavelength of this line 
on an absolute angstrom basis Its value is A. W Ka^ (0 2090100 i 
5 ppM) A This may be used to define a new unit denoted by A*, 
such that the W Kttj wavelength is exactly 0 2090100 A*, hence 
lA* = lA ± 5 ppM The wavelengths of the Ag Koj Mo Ka^ 
Cu Kaj, and the Cr Ka2 have been established as secondary stan
dards with probable error of approximately one part per million 
Sixty-one additional x-ray lines have been used as reference val
ues in a comprehensive review and reevaluation of more tnan 2700 
emission and absorption wavelengths The recommended wave
length values are listed in A* units together with probable e r ro r s , 
corresponding energies are given in keV A second table lists the 
wavelengths in numerical order and likewise includes their en
ergies in keV (auth) 

817 THE NEUTRON SPECTRUM IN THE THERMAL FLUX 
DENSITY STANDARD AT THE NATIONAL RESEARCH COUNCIL. 
CANADA. Geiger, K. W. (National Research Council, Ottawa), 
pp 289-94 of Proceedings of the International Conference on 
Radiation Measurements in Nuclear Power, Berkeley Nuclear 
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Laboratories (C.E.G.B.). Gloucestershire, England. Sept. 1966. 
London, The Institute of Physics and The Physical Society, [1967], 

This standard is a rigid assembly consisting of a graphite and a 
polyethylene moderator in which are embedded six ^**Am~Be 
(a,n) sources The subcadmium flux density is nvg = 8700 ± 130 
cm~^ see"* The neutron temperature is 22''C above the moderator 
temperature The epithermal flux spectrum does not follow the 
1/E law but decreases less rapidly with energy An epithermal 
flux index r'(E), analogous to the Westcott index r, is calculated, 
which varies with the resonance energy of an activated detector 
foil Improvements in the geometry are suggested m the light of 
the results However, since at present for most activations in the 
standard flux only cadmium ratio measurements are required, the 
epithermal spectrum is of little consequence (auth) 

818 DESIGN AND CALIBRATION OF A THERMAL FLUX 
DENSITY STANDARD. Thompson. I. M. G. (Berkeley Nuclear 
Labs.. Eng.), pp 311-17 of Proceedings of the International 
Conference on Radiation Measurements in Nuclear Power. 
Berkeley Nuclear Laboratories (C.E.G.B.). Gloucestershire, 
England, Sept. 1966. London, The Institute of Physics and The 
Physical Society, [1967]. 

A thermal flux density standard has been constructed to calibrate 
foils and other small detectors The flux was determined from 
absolute measurements made with activated gold foils The foils 
were activated m an air cavity 8 cm long by 5 5 cm in diameter, 
situated at the center of a graphite cube of 42 cm side. The graph
ite cube was surrounded by a polythene reflector and either four or 
six ^^'Am/Be (a,n) sources can be placed at the centers of opposing 
faces of the graphite block The flux density below cadmium cut
off, nth Vfl, was estimated to be 1 85 x lo^ cm""̂  sec~^ for the four-
source arrangement, and 2.69 x 10^ cm~^ sec~^ for the six-source 
arrangement (auth) 

819 (IHT-1-17) EICHNORMALL FUER EINE NEUE 
METHODE ZUR MESSUNG DES PROFILS DER ELEKTRISCHEN 
LEITFAEHIGKEIT IN KREISZYLINDRISCHEN PLASMEN. (Cal
ibration Standard for a New Method for Measurement of the Pro
file of Electric Conductivity in Circular Cylindrical Plasmas). 
Burkhardt, H.; Hirsch, K. (Technische Hochschule, Stuttgart 
(West Germany). Institut fuer Hochtemperaturforschung). Sept, 
1965. 73p. (In German). (CONF-660448-2). Dep. mn. 

From Meeting of the Professional Group on Plasma and Gas 
Discharge Physics, Kiel, Germany, 

Construction materials of Cu or graphite plastic mixtures with 
electric conductivities lying in the area of light arc plasmas were 
developed and investigated From the new construction materials 
a tube system of six different diameters was prepared This sys
tem permits, through arrangement of suitable tubes, the prepara
tion of a number of seven-stage conductivity profiles which can be 
used as calibration standards for measurement of the electiic con
ductivity in plasmas by the induction method The calibration 
curves for a two-stage profile were giver (tr-auth) 

820 STANDARD FISSION NEUTRON SOURCE Kooi, J , 
Mi]nheer, B J ; Aten, A. H W Jr . (IKO, Amsterdam). Radio-
chim. Acta, 6 218(Dec. 1966). 

A cylindrical fission neutron source that contains approximately 
1 ^g of ^̂ ^Cf is described The results of measurements of the an
gular dependence of neutron emission and of the absolute number 
of neutrons emitted are included (D C W ) 

821 TRANSFER MEASURING EQUIPMENT FOR THE 
COMPARISON OF R STANDARDS IN A WIDE ENERGY RANGE. 
Zsdanszky. K., Hizo, J,; Peter , M, (National Office of Measures. 
Budapest), pp 41-4 of Proceedings of the Second Symposium on 
Health Physics. Vol. I, Budapest, Publishing Group of the 
Central Research Institute for Physics, 1966. 

See CONF-66a948-(Vol,l). 
The principle of a high-accuracy dosimetric equipment incor

porating a special ionization chamber and designed in the first 
line for the comparison of R standards in a wide energy range on 
an international level is discussed Fitted out with several cham
bers of various sizes the equipment is used for other dosimetric 
purposes as a secondary standard (auth) 

822 (LA-DC-8781) THE ^H(n,n) CROSS SECTION AS A 
NUCLEAR STANDARD Hopkins, John C. (Los Alamos Sci
entific Lab., N.Mex.), [1967). Contract W-7405-eng-36. 31p. 
(CONF-670517-1), Dep. CFSTI. 

From IAEA Meeting on Nuclear Standards Needed for Neutron 
Cross Section Measurements, Brussels, Belgium. 

The suitabilit} of the 'H(n,n) cioss section as a primary stan
dard for neutron-flux measurements m the energy range abo\e 
100 keV IS examined The use of the *H(n n) cross section in 
relative measurements m proton recoil devices and in counter 
calibration applications is discussed The total cross section is 
well known while the differential elastic cross section is veiy 

poorly known A prescription is given for the calculation of the 
differential cross section at all energies The conclusion is that 
the ^H(n n) cross section would be a suitable primary standard 
for energies above 100 keV A recommendation is made for ac
tion in three areas the techniques for flux measurement should 
be improved, an accurate differential cross section measurement 
should be made, and a serious theoretical study should be made 
to calculate the differential and total cross sections from known 
phase shifts (auth) 

823 OBRAZTSOVYE ISTOCHNIKI lONIZIRUYUSHCHIKH 
IZLUCHENII. (Standard Sources of Ionizing Radiations). Doro-
feev, G. A.: Inikhov, G. N. [Moscow], Atomizdat, 1967. 128p. 

Procedures for testing and calibration of dosimetric and radio
metric devices requiring knowledge of the technical characteris
tics of the standard sources used are reviewed Construction of 
standard a ^ y and neutron sources is also considered (J S R ) 

824 THE ENERGY OF THE °̂K GAMMA RAY AND ITS USE 
AS A CALIBRATION STANDARD. King, J D , Neff, N,; Taylor, 
H. W (Umv. of Toronto). Nucl. Instrum. Methods, 52 349-50 
(1967). 

The energy of the '̂'K gamma ray was re-measured in order to 
increase its usefulness as a calibration line for Ge(Li) spectrom
eters The observed value, 1460 75 ± 0 06 keV has an uncertainty 
which IS improved by better than an order of magnitude over pre
vious determinations In addition the energies of two gamma rays 
emitted by natural-occurring thorium were determined with im
proved precision the 727 1 ± 0 1 keV gamma ray emitted by *̂̂ Bi 
and the 911 07 ± 0 07 keV gamma ray emitted by ^^s^c (auth) 

825 STANDARD FISSION NEUTRON SOURCE Kooi, J ; 
Mijnheer, B J ; Aten, A H. W (Inst, for Nuclear Physics, Am
sterdam). Int. J. Appl. Radiat. Isotop., 18 439-40(June 1967). 

The preparation of a source containing approximately 1 /ig of 
^̂ ^Cf IS described The dimensions were the same as those of a 
standard Ra/Be source (outside diameter 15 mm height 15 mm) 
with a weight of about 20g The absolute neutron emission was 
found to be 3 596 ± 0 022 x 10^ n/sec Measurements were made 
of the angular dependence of the neutron emission (UK) 

826 (AN1^7320, pp 679-87) AN INTERNATIONAL COM
PARISON OF FISSION DETECTOR STANDARDS. Amundson, 
P . I.; Broomfield, A. M.; Davey, W. G. (Argonne National Lab., 
Idaho Falls, Idaho); Stevenson, J. M. (Atomic Energy Estab
lishment, Wmfrith (England)). 

Parallel-pi ate fission chambers presently in use in Idaho Di
vision of Argonne National Laboratory for measurements of fis
sion ratios have been compared with selected chambers from the 
Zebra reactor group at Winfnth, the fast reactor group at Cada-
rache, and the critical experiments group at Los Alamos An 
attempt has been made to tie these measurements m with foils 
used for measurements of differential cross sections at Los Ala
mos and Aldermaston At present comparisons with Wmfrith 
have been made using '̂̂ U ^̂ ^U, and 239py chambers Measure
ments were made both in the Zebra reactor at Winfnth and in 
Idaho Division's Fast Source Reactor Comparisons of Wmfrith 
233û  235û  23B]ĵ  a.nd 239py chambers with similar chambers used 
m the Vera reactor at Aldermaston have been made in Zebra 
The comparison with Cadarache has been limited to a direct ^̂ Û 
chamber comparison A French re-appraisal of calibration tech
niques resulted m a quoted mass only a few percent different from 
that estimated from a comparison with the Idaho Division and 
Winfnth chambers The comparison with Los Alamos values m-
volves fission-ratio comparisons in the Flattop reactor and a 
'̂'̂ U thermal comparison m the thermal column of the Water 

Boiler reactor with standards used by various groups measuring 
differential cross sections A list of 9 references is uicluded 
(auth) 

827 SOLID-STATE PLUG-IN CIRCUITS (Engineering Ma
terials). (Savannah River Operations Office (AEC), Aiken, S. C ). 
(CAPE 1631). 

7 drawings. 
Seven standard solid-state circuits are described The circuits 

are used in radiation instruments and include a pulse amplifier, 
variable discriminatoi, pulse shaping univibrator, counting tube 
(dekatron) diiver count rate meter and multiple range and time 
constant ciicuits to opeiate with the count rate meter The cir
cuits may be combined to make instruments for specific needs 
(For details see TID-4100 Suppl 41) (F S ) 

828 (NP-16866) STANDARDS OF PERFORMANCE FOR 
FILM BADGE SERVICES. Barber, Donald E. (Michigan Univ., 
Ann Arbor. Dept. of Environmental Health National Sanitation 
Foundation, Ann Arbor, Mich.). Sept 1966. 47p. Public 
Health Service Free 

Standards of performance for film badge services are of general 
concern to film badge services, users of these services, and regu-
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latory agencies A quality control program self-imposed by film 
bat^e services, but involving all of these groups, is described 
Film badge performance evaluation procedures have been devised 
to generate data sufficiently broad in scope to serve as the basis 
for control limits The evaluation procedures and control limits 
will be applied in periodic examinations of film badge services 
Irradiation procedures, dosimetry, and a measure of film badge 
accuracy appropriate to the practical use of film badges are dis 
cussed Approximately 2 000 film badges were irradiated with 
various tj^pes and energies of radiation Exposures ranged from 
0 002 to 497 roentgens Film badge services helped design the test 
procedures, submitted badges for exposure, interpreted exposures, 
and assisted in determining provisional performance control hmite 
All services were informed of the test procedures to be used in the 
test However, the services did not know which badges were ex
posed to what tjrpe, energy, or dose'of radiation A measure of ac-
cuiacy, called an **error factor," was determined foi each service 
for each type and energy of radiation m the test These e r ror fac
tors are tabulated to show the accuracy of the film badge services 
tested Frequency distributions of the error factors served as the 
basis for selection of control limits used to define acceptable per
formance Administrative procedures for periodically evaluating 
film badge service performance and for recognizii^ acceptable 
performance are also described (auth) 

829 CALIBRATION Oi "Zn AND ^Mn GAMMA-bPEC-
TROMETRIC SOURCES Bazhenov, V A , Bochkarev, V V ; 
Golubev, Yu M ; Ivanov, Yu F , Nikol'skaya, N L , Sokolova, 
T N Izmer Tekh , No 6, 70-2(June 1967) (In Russian) 

Sources of ^̂ Zn and ^̂ Mn can be calibrated by direct comparison 
with standard sources of ''^Sc, which has a 0 885 MeV gamma ray 
comparable to 0 835 MeV gamma ray in '̂*Mn and a 1 119 MeV 
gamma ray comparable to the 1 119 MeV gamma raj of ^̂ Zn The 
*®Sc source can be calibrated by 4r beta-gamma coincidence count
ing with an error of only ±0 S'J'f in the activity determmation On 
comparing count rates of the standard ''̂ Sc source with ^̂ Zn sources 
on a 30 X 20 mm Nal(Tl) crystal having a resolution of 8 5% for the 
662 keV *̂ ^Cs line it was found that the error of determining the 
number of gamma quanta emitted by the ^̂ Zn source per unit time 
over an angle of 4-K was less than 1*̂0 which significantly exceeded 
the accuracy obtained by other methods The accuracy of calibrat
ing a '̂*Mn source by comparison with a "̂ Ŝc source was ±1 2%, but 
it was necessary to introduce a correction for the difference in 
counting efficiencies of the 0 835 and 0 885 MeV gammas of '̂'Mn 
and *̂ Sc respectively It was also necessary to subtract the Comp 
ton scattering contribution from the 1 119 MeV gamma line of *̂ Sc 
(TTT) 

830 REPORT OF THE GOVERNMENT CHFMIST, 1966 
London, Her Ma]esty Stationary Office, 1967 182p 15s 

The report contains a section on radiochemistry covering the 
following topics fallout in drinking water fallout in London rain
water, tritium determination m natural waters, neutron activation 
analysis, liquid scintillation counting, calibrated radium standards, 
and alpha spectrometry (UK) 

831 (BDX-613-98) REPORT ON DEVELOPMENT OF IN
DUCTANCE STANDARDS. Simpson, H. E, (Bendix Corp., 
Kansas City, Mo.). July 1967. Contract AT(29-1)-613. 15p. 
Dep. CFSTI. 

A set of standards was developed to meet the demands for pre
cision inductors m the range from 0 05 ^H to 100 MH The stan
dard mductors are repeatable, well defined and usuable over a 
frequency range from 1 kHz to 2 5 MHz, and provide suitable de
vices for the comparison of unknown inductors Precision con
nector type inductance standards were developed The inductors 
en4>Ioy bmding post connections on V4-in centers with separate 
shorting terminals which provide a definite standardizing condi
tion (F S ) 

832 (K-L-6181) GRAVIMETRIC STANDARD FOR PRI
MARY GAS FLOW MEASUREMENTS Collins, W T (Oak 
Ridge Gaseous Diffusion Plant, Tenn.) Oct. 18, 1967. Con
tract W-7405-eng-26. 13p. (CONF-671101-4) Dep. CFSTI 

From Annual Meeting of the American Society of Mechamcal 
Engineers, Pittsburgh, Pa. 

A gravimetric standard consistmg of a balance, wei^ing bottles, 
bottle valve, sealing device, control orifice, and divertmg valves is 
used for primary gas flow measurement The calibration and pre
cision of the standard are given (F S ) 

833 (SC-TM-67-765) DETECTION OF SHIFTS IN THE 
VALUES OF SATURATED STANDARD CELLS USED AS REF 
ERENCES McCallum, R E , Quinlan, R E (Sandia Corp., 
Albuquerque, N Mex.) Nov 1967 Contract AT(29-l)-789 
30p. Dep CFSTI 

A method for monitoring the stability of individual cells in 
reference gioups has been developed and proven by large scale 
tests If significant shifts in the voltages of the cells are shown 

to have occuiied ceitificate values can then be adjusted Only 
data acquii ed in normal tests foi certification of saturated stan 
dard cells are used (auth) 

834 (SC-TA'I-67-775) ORGANIZATION 4631-1 C-^II 
BRATION AND CERTIFICATION POLICY FOR STANDARD 
I FAKS A,ND VACUUM GAUGES Ford L M (Sandia Corp 
\lbuquerque N Mex) Oct 196" Contract /VT(29-l)-789 
lOp Dep CFSTI 

Sandia oi^anization 4631 1 is a sccondarj stindards laboiatorj 
foi ccrtityin„ and cilibrating standard leaks and vacuum gages 
for Organization 2411 \EC intcgiatcd contractors Sandia tech 
meal organizations and Sandia supplieis The capabilities and 
1 anges of the equipment used aie dcsciibed and the reference 
standaids used in the calibrations are listed (F S ) 

835 ABSOLUTE CALIBRATION OF THE CANADIAN 
NEUTRON STANDARD BY BF3 CHAMBER TECHNIQUE 
Sharma, D , Shahani, M G (Atomic Energy Establishment, 
Trombay, India) pp 194-205 of Proceedings of the All India 
Symposium on Radioactivity and Metrology of Radionuclides, 
Bombay, March 14—18 1966 Bombay, Atomic Energy Estab
lishment Trombay, 1966 

See CONF-660341 
A description of the absolute calibration of the Canadian neutron 

standard using the boron trifluoride ionization chamber technique 
is presented The correction factors necessary foi the calibration 
are discussed (W H K ) 

836 PRESENT STATUS OF NEUTRON SOURCE STAN
DARDIZATION IN INDIA Shahani M G , Jain N C : Sharma 
D , Gupta U C (Atomic Energy Establishment, Trombay 
India) pp 35-50 of Proceedii^s of the All India Symposium on 
Radioactivity and Metrology of Radionuclides, Bombay, March 
14—18, 1966 Bombay, Atomic Energy Establishment Trombay 
1966 

See CONF-660341 
In order to establish national neutron standards, two Ra-Be 

sources were calibrated using the gold-foil activation technique 
and the BF3 chamber technique It is concluded that the gold-foil 
and BF3 techniques are laborious and time-consuming and require 
more corrections as compared with the manganese sulfate bath 
technique (S F L ) 

837 INTERNATIONAL STANDARDIZATION IN THE FIELD 
OF MEASUREMENT DEVICES USING RADIOISOTOPES PROB
LEMS AND ORIENTATION. Goldmann, A (CNEN, Rome). 
pp 357-66 of Aspetti Scientifici e Tecnici delle Applicazioni 
Industriali dei Radioisotopi Rome Comitate Nazionale Energia 
Nucleare 1967. (In Italian) 

From Conference on Industrial Applications of Radioisotopes, 
Rome, June 23-24, 1966. See CONF-660661. 

The organization of an international committee for the stan 
dardization of measurement devices using radioisotopes is out 
lined The primar> problems to be solved are indicated The 
composition of the stud> committee is given (J S R ) 

838 IMPROVED STANDARDS FOR NEUTRON SOIL 
WATER METERS Ursic, S. J. (Dept. of Agriculture, Wash
ington, D. C ) Soil Sci , 104 323-5(Nov. 1967) 

Econoirical standards made from polyethjlene cylinders 2 5 to 
4 5 inches m diameter proved highly satisfactory for operational 
checks and recalibrations of neutron soil water probe 53 stems 
They were used in conjunction with laboratory calibrations bj the 
water-addition technique Probes with curvilinear calibration 
lines were calibrated by correlating their readings with those of 
a system that had a linear response (auth) 

839 EXPERIMENTAL DETERMINATION OF THE OPTI
MAL GEOMETRY OF A THERMAL NEUTRON FLUX STANDARD 
Andreev, O. L , Yaritsyna, I. A. At. Energ (USSR), 23 348-
50(Oct. 1967). (In Russian). 

A plexiglass cube 690 mm on edge containing an inner graphite 
cube whose dimensions could be varied was used to moderate the 
fast neutrons from six Pu-Be neutron sources A small boron 
counter having an operating volume of 2 cm^ was used to count 
the thermal neutron flux in an air cavity in the center of the cube 
The counter was covered with cadmium m order to investigate 
the quality of the neutron flux The relative flux was determined 
at various distances from the neutron sources to the air cavit> 
On decreasing the graphite thickness, the thermal neutron flux 
increased, and attained a maximum in pure plexiglass containing 
no graphite The quality of the neutron flux improved in all cases 
on moving the neutron sources from the graphite into the plexi
glass In the absence of graphite the thermal neutron flux maxi
mum corresponded to a position of the neutron sources at a depth 
of 33 mm from the edge of the air cavitj that is, at a distance 
close to the thermal neutron diffusion length in plexiglass In tht 
presence of graphite the maximum is shifted to a distance of 
23 mm Ihe graphite causes a certain increase in neution in 
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tensity The graphite should be omitted to obtain a maximum 
thermal neutron flux per unit of fast neutrons from the neutron 
sources (TIT) 

840 CALIBRATIONS OF THE THERMAL NEUTRON FLUX 
DENSITY STANDARDS UNDER THE INTERNATIONAL INTER-
COMPARISON PROGRAM. Inoue. Yajiro; Yura. Osamu; Michl-
kawa, Taichi; Yamashita, Mikio (Electrotechnical Lab., Tokyo), 
Denkl Shikensho Dio (Japan), 31: 972-84(1967). 

As a part of the world-wide program of the intercomparison of 
the thermal neutron flux density standards, seven particular 
standards of different countries were calibrated in terms of the 
neutron capture cross section of Au by following the identical pro
cedures. The procedures and method of calibration, precision de
termination of the disintegration rate of the induced activity by 
means of the 47r^-y coincidence method and the final results are 
described The overall accuracy attained of the final results 
ranges from about 1 to 1 5% in the sum of random and systematic 
errors , depending upon the Cd ratios of the particular neutron 
fluxes It IS shown that the major part of the error in the final 
results arises from the uncertainties of the associated param
eters, such as the Cd correction factor, the effective capture 
cross section of Au and a correction factor for flux depression, 
self-shielding and edge effect (auth) 

841 PRIMARY STANDARD DATA AND STANDARD 
SAMPLES. Spaepen, J . (Central Bureau for Nuclear Mea
surements, Geel, Belg.). pp 241-65 of Nuclear Data for Re
actors. Vienna, International Atomic Energy Agency, 1967. 

From IAEA Conference on Nuclear Data, P a n s . See STI/ 
PUB-140(VoI.l); CONF-661014^(VoI.l). 

The accuracy requirements for primary standard cross sec
tions, in the interval from thermal energy to 15 MeV, are de
rived from the needs for precise neutron data, requested for 
reactor purposes The accuracy attained at present for possible 
standard cross sections is discussed, and the situation is reviewed 
as far as the properties of correspondii^ samples and detectors 
are concerned The •tiB(n,a)^Li, 'Li* (below 100 keV) and 'H(n,n) 
(above 100 keV) cross sections are proposed as primary standards 
for flux measurements, and recommended values are given, where 
possible On the other hand, energy regions where improvement of 
accuracy is still needed, are indicated Suggestions for future work 
are given in the conclusions It is pointed out, in particular, that a 
high-precision measurement of the '̂*B(n,a) cross section near 100 
keV would establish a sufficiently accurate primary standard in the 
1 to 100-keV region if the cross section behaves still as 1/V at 100 
keV The su^estions pertain also to secondary working standards 
of which a brief list is given without, however, reviewing the 
present status in detail (auth) 

842 (TID-20893(Rev.2)) STANDARD NUCLEAR INSTRU
MENT MODULES. Adopted by AEC Committee on Nuclear In-
strtiment Modules. Costrell, Louis (National Bureau of Stan
dards, Washington, D. C.). Jan. 1968. 31p. Dep. GPO $0.25. 

Specifications for standard nuclear instrument modules are 
presented to assure mechanical and electrical interchangeability 
of modules Bin and power supply specifications are included 
(WH.K.) 

843 STANDARD RADIOASSAY TECHNICS: A STATUS 
REPORT. MoeUer. Dade W. (Harvard Univ., Boston). Health 
Lab. Sci., 4: 146-52(July 1967). 

Measurements of the concentrations of radioactive materials in 
the environment, involving the application of a variety of chemical 
and instrumental methods to many types of media, is reviewed. 
The professional societies and other organizations associated with 
the development of the analytical procedures for such measure
ments are considered under 3 broad categories international, 
governmental, and professional societies A list of radiological 
methods developed or under consideration by various societies is 
given More than a dozen international organizations, federal 
agencies, and professional societies are actively participating in 
programs related to the development of standard radipassay 
techniques An evaluation of the present situation is given, and 
some of the problems faced in the development of standard radio-
assay techniques are discussed One is the need for methods 
which are accurate and yet sensitive enough to determine near 
zero concentrations of radiocontaminants m an ever-increasing 
variety of media Another problem results from the continual ad
vancement of electronic radiation detection instrumentation, lead
ing to publication of methods which are already out of date StlU 
another problem is the lack, m many cases, of sufficient collab
orative studies either to confirm the soundness of a method or to 
correct its deficiencies Too often, techniques have been published 
which contained errors or lacked sufficient detail for routine use 
BBB) 

844 STANDARDS OF PERFORMANCE FOR FILM BADGE 
SERVICES. Barber, Donald E. Environmental Health Series-

Radiological Health. Washington, D. C , Public Health Service, 
1966. 47p. (PHS-999-RH-20). GPO Free. 

A quality control program self-imposed by film badge services 
IS described Film badge performance evaluation procedures have 
been devised to generate data sufficientlj broad in scope to serve 
as the basis for control limits The evaluation procedures and 
control limits will be applied in periodic examinations of film 
badge services Irradiation procedures dosimetry, and a mea
sure of film badge accuracy appropriate to the practical use of 
film badges are discussed Approximately 2,000 film badges were 
irradiated with various types and energies of radiation Exposures 
ranged from 0 002 to 497 roentgens Film badge services helped 
design the test procedures submitted badges for exposure, in
terpreted exposures, and assisted in determining provisional per
formance control limits AU services were informed of the test 
procedures to be used in the test However the services did not 
know which badges were exposed to what type energy, or dose 
of radiation A measure of accuracy, called an error factor, was 
determined for each service for each type and energy of radiation 
m the test These error factors are tabulated to show the accu
racy of the film badge services tested Administrative procedures 
for periodically evaluating film badge service performance and 
for recognizing acceptable performance are also described (auth) 

845 (NBS-TN-283) NUCLEAR AND RADIATION STAN
DARDS OF IMPORTANCE TO THE NATIONAL ATOMIC EN
ERGY PROGRAM. Koch. H. W.; Donnert, H. J.; Havens, W. W. 
Jr . ; Rogosa, G. L.; Rosen, L. (National Bureau of Standards, 
Washington, D. C ) . Mar. 31, 1966. 44p. GPO $0.35. 

A systematic approach to physical measurements in nuclear 
physics requires the establishment, availability, and use of 
standards The standards of measurement may consist of standard 
cross sections, foils, counters, and evaluated nuclear data Be
cause of the fundamental importance of measurement standards, 
the Nuclear Cross Section Advisory Group has examined the 
definitions, requirements, characteristics, and availability of nu
clear and radiation standards of importance to the national atomic 
energy program (auth) 

846 1968 BOOK OF ASTM STANDARDS WITH RELATED 
MATERIAL. PART 31 PHYSICAL AND MECHANICAL TESTING 
OF METALS: METALLOGRAPHY, NONDESTRUCTIVE TESTING, 
FATIGUE. EFFECT OF TEMPERATURE Philadelphia, Ameri
can Society for Testing and Materials, 1968 l,065p. $19.00. 

A book of standards is presented on physical and mechanical 
testi i^ of metals Standards covering the following topics are 
presented calibration of mechanical testing machines, exten-
someters, and strain gages, corrosion of metals, effects of tem
perature on metals, inspection and testing agencies, mechanical 
tests, metallography, nondestructive testing, physical testing, 
radiation effects, temperature measurement, and related infor
mation. A complete subject index is included. (R r K) 

847 EVALUATION OF A METHOD FOR ASSAY OF TRI
TIUM SOLUTIONS USING A SEALED STANDARD. Burke, C. W. 
(Post Graduate Medical School, London). Int, J . Appl. Radiat. 
Isotop., 19: 597-600(July 1968), 

Pulse height shift m liquid scmtiUation countmg occurs on 
alteration of the channels ratio (counts in monitor channel/counts 
in counting channel). For tritium, a Imear relationship between 
channels ratio and coimtmg efficiency can be produced if the right 
discriminator settmgs are used. This linear relationship holds 
true over a wide range of efficiencies, mdependently of the chemi
cal nature of quenching agents, provided color quenching is not 
severe. It is suggested that extrapolation of the Ime to the higher 
efficiency of a sealed standard will enable unknown samples to be 
standardized This possibility is examined and some factors m 
Its validity are presented, (auth) 

848 NATIONAL PHYSICAL LABORATORY, TEDDINGTON, 
ENGLAND. REPORT FOR 1967. London, Her Majesty's Sta
tionery Office, 1968. 235p. «. 24s. 

A summary is included of the work of the Division of Radiation 
Science, covering X-ray dosimetry, chemical and solid state 
dosimetry, ^-ray dosimetry, neutron cross-section measurements, 
thermal neutron flux density standards, fast neutron flux standards 
miscellaneous radioactivity measurements, radiocarbon dating, 
etc (U.K ) 

849 RADIOACTIVE VOLIAGE STANDARD. Braudaway, 
David W. (Sandia Corp., Albuquerque, N. Mex.). ISA (Instrum. 
Soc. Amer.) Trans., 6 273-7(1967). 

Standard cells that serve as a voltage reference are vulner
able to environment and use conditions An alternate method of 
generating a voltage that is related to predictability of radioac
tive decay is described The design and characteristics of a 
working model of the calorimeter necessary to utilize this method 
are presented briefly Also discussed are the characteristics of 
the required radioactive source (auth) 
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850 (IN-1203, pp 52-61) STANDARDS AND QUALITY 
CONTROL (Idaho Nuclear Corp., Idaho Falls). 

Topics covered include bias and precision data, standards and 
reagents calibration of pipettmg equipment, controls for low-level 
uranium analysis, and improvement m quartz water distillation 
apparatus (M C G ) 

851 DEVELOPMENTS IN STANDARD NEUl RON CROSS 
SECTIONS Gibbons, J. H (Oak Ridge National Lab., Tenn.). 
pp 111-24 of Neutron Cross Sections and Technology. Goldman, 
D T. (ed.). Washington, D C , National Bureau of Standards, 
1968. 

From 2nd Conference on Neutron Cross Sections and Technol
ogy, Washington, D C See NBS-SPEC PUBL -299(Vol.l), CONF-
6B0307-(\oI 1). 

Neutron cross section standards are leviewed with emphasis 
on reaction cross sections such as fission and capture Special 
attention is given to *'*B(n a)^Li*, ^11 since this icaction is one of 
the best means of comparing intermediate and fast neution cross 
sections with thermal values Recent mcdsuicment of other stan 
dard cross sections aie also discussed and i ecommcndations 
for additional experiments are given (auth) 

852 REVIEW OF SOME FAST NEUTRON CROSS-SECTION 
DATA Kanda, Y (Tokyo Inst, of Teen.), Nakasima, R pp 
193-200 of Neutron Cross Sections and Technology. Goldman, 
D T (ed.). Washington, D C , National Bureau of Standards, 1968. 

Fiom 2nd Conferen'^e on Neutron Cross Sections and Technol
ogy, Washington, D. C See NBS-SPEC.PUBL -299(Vol.l), CONl -
680307-(Vol.l). 

Some of the existing cross-section data which are usuallv adopted 
as standards in fast neutron experiments are reviewed The com
piled cross-section data are those for ^'^Al(n,a), '^^Fe(n,p), •̂*Cu(n, 
2n), and ^''Cu(n,2n) reactions in the energj ranging from threshold 
to 20 Me\ The raw data points are so much scattered that recom
mendation of the cross section value is difficult to make within 
the accuracy of lO" This is mainly due to the ambiguity in de
termining the flux of neutrons and to the statistical fluctuations 
in the number of counts In some cases, the maccuracv in the 
neutron energj determination may lead to serious discrepancy 
Discussions are presented concerning the activation method and 
the rejected data The most probable excitation function is ob
tained for each reaction bj means of the least squares method 
(auth) 

853 IMPROVED VALUES FOR ENERGY LEVELS, RITZ 
STANDARDS, AND INTERFEROMETRICALLY MEASURED 
WAVELENGTHS IN Th I. Valero, Francisco P. J (Umv. Na-
cional. La Plata, Argentina. Consejo National de Investigaciones 
Cientificas y Tecmcas, La Plata, Argentina). J. Opt. Soc. Amer., 
58 l948-53(Aug. 1968). 

Improved values for 18 even energy levels and 102 odd energy 
levels of Th I were calculated from interferometrically measured 
wavelengths The wavelengths of 756 lines in the range from 3062 
to 11,060 A were calculated as Ritz standards from the values 
obtained for the energy levels The accuracy of the wavelengths 
was tested using the combination principle and was found to be 
one part in 1 3 x lO^ to 3 6 x lo^ (auth) 

854 THE CONSTRUCTION AND CALIBRATION OF A 
STANDARD THERMAL NEUTRON FLUX FACILITY AT THE 
NATIONAL PHYSICAL LABORATORY. Ryves, T. B. Paul, 
E. B. (National Physical Lab., Teddington, Eng.). J. Nucl. 
Energy, 22 759-75(Dec. 1968). 

The standard thermal flux was produced by sources consisting 
of Be targets bombarded by a deuteron beam from a Van de Graaff 
accelerator The sources were set in a large graphite moderator 
block The flux was easily controlled over a range of about 10^ to 
10^ n/cm^/sec in a small central region of about 150 cm^ by refer
ence to a standard boron-loaded ionization chamber and was 
reproducible to ±0 1% over a period of 6 months Over this region 
the flux density was flat to about ±0 1% The epithermal flux com
ponent was at most 1% of the total and the measured shape of the 
epithermal flux spectrum was proportional to E~' ^̂  where E is 
the neutron energy The Westcott flux convention was modified in 
order to calculate the reaction rates of materials when the neu
tron slowii^ down spectrum varied as l/E^+fid/S] « 1) The effec
tive cross section for a thin detector may be written as (Jo[g(T) 
fC(^ T)h(/?) I'/o-o) where C(/3 T) is a renormalization correction 
to the epithermal flux fraction f at temperature T h(/3) is the 
correction to the reduced resonance integral I defined for a 
1/E flux, (To is the 2200 m/sec absorption cross section and g(T) 
is the Westcott function (auth) (UK) 

855 (AAEC/TM-488) CALIBRATION OF THE AAEC 
STANDARD THERMAL NEUTRON FLUX FACILITY. Parry. 
J . K,, Urquhart, D F (Australian Atomic Energy Commission 

Research Establishment, Lucas Heights) Dec 1968, 43p 
Dep 

The Australian \tomic Energv Commission (WEC) standard 
thermal neution flux facilit> contains two ten-curie Pu Be neutron 
sources, embedded in a 1 12 m dia x 61 cm high cylindrical paraf
fin wax reflector at points 24 cm from the axis The sources are 
on opposite sides of a central rectangular graphite moderator (48 
cm high X 42 cm x 31 cm) containing a central iriadiation cavity 
12 7 X 12 7 X 5 1 cm The conventional thei mal neution flux below 
the cadmium cut-off eneigv at the center of the uradiit ion cavity 
was 1 387 ± 0 024 x 10'' cm ^ sec ' on -Vpril 21 1967 This value 
was obtained by an absolute measurement in which the '"̂ "̂ Au 
activity produced in gold foils was measured by the 4Tr/3-y coinci
dence method This value was found to be m good agreement 
(withm ±0 5*̂ ) with values obtained bv compai mg the A-\EC flux 
with overseas standaids Measurement showed the neutron tem
perature in the cav it> t j be 18 5 ± 7 C above the moderator tem
perature (auth) 

856 PROBLEMS IN THE PRODUCTION Ol R^DIOACTI\E 
STANDARD AND MEASLRING SOURCES. Schmdler, G,, Koch H 
(Institut fuer Angewandte Radioaktivitaet Leipzig). Isotopen 
praxis, 4 470 2(Dec. 1968). (In German). 

Problems in the production of iadioactive standard and mea 
suring sources as well as methods and production techniques are 
reported on (auth) 

857 CAMAC A EUROPEAN STANDARD SPECIFICATION 
FOR MODULAR INTERFACE UNITS BETWEEN NUCLEAR EX
PERIMENTS AND DATA PROCESSING EQUIPMENT. Nucl. Eng. 
Int., 14 345-7(Apr. 1969). 

The development of the CAMAC system as agreed by the Esone 
Committee, is reviewed Illustrations are given of the standard 
CAMAC module, showing dimensions and of the adaptor unit for 
use with the American NIM system with which CAMAC is basically 
compatible Procedure during a dataway operation is described 
(UK) 

858 ACCUR-XTE GA.MMA-RAY ENERGY MEASURE
MENTS IN THE DECAYS OF ô Bi, ôs-pî  ^ ^ ^ 2123,̂  Brahmavar, 
S M , Hamilton, J H. (Vanderbilt Umv , Nashville). Nucl. 
Instrum Methods 69 353-4(Apr 19691. 

The gamma-rav eneigies of the 1770 06 0 07-keV transition m 
2*̂  Bl and the 727 Ob ± 0 07-keV transition in ^'^g^ along with six 
additional transitions in the deca> chain of ^̂ ^Th were measured 
moie carefulh for use as energ\ calibration standards (auth) 

859 (GEPP-61) CALIBRATION OF STANDARD LEAKS 
USING AN ANALYTICAL GAS MASS SPECTROMETER. Mason, 
T. M. (General Electric Co., St. Petersburg, Fla. Neutron 
Devices Dept.). Feb. 18, 1969. Contract AT(29-2)-656. l i p . 
Dep. CFSTI. 

An analytical gas mass spectrometric method of calibrating 
standard leaks is discussed This method has an estimated ±5 
percent accuracy, the calibration can be completed m one day, 
and it has the capability of measuring active gases and distin
guishing between gases m the system (auth) 

860 CALIBRATION FOR GAMMA RADIATION DETEC
TION INSTRUMENTS. Lindbeck, S. L (NUS Corp , Washing
ton, D. C ) ; Steigelmann, W. H , Williams, E F J r Nucl. 
Eng. Design, 9 311-14(Mar. 1969) 

A device for precise calibration of gamma radiation detection 
instruments is described The new calibrator will be a primary 
standard for a nationwide radiobiological instrument maintenance 
and calibration program The calibrator's 500-Curie, ^^Vs-^^^Ba 
source gives a uniform beam over a range of dose rates of 0.002 
to 500 RAr Motor driven, tungsten alloy shutters, controlled ei
ther manually or by an electric timer, permit three beam intensi
ties 1/1000, 1/50, or full Leakage with all shutters closed is 
less than 2 mR/hr at 2 cm from the source shield The instrument 
stand, specially built to mmimize radiation scatter, is fully ad
justable and supports a television camera for remote observation 
(auth) 

861 (INR-1021) TEMPERATURE STABILITY OF THE 
VOLTAGE STANDARD USING ZENER DIODES. Pazdzierskl, 
Jerzy (Inst, of Nuclear Research, Warsaw (Poland)). 1968. 
I9p. (In Polish). Dep. CFSTI (U. S. Sales Only). 

The compensation methods of the Zener diode voltage change 
caused by the variation of the temperature are discussed Simple 
circuits for temperature compensation of the voltage standard 
realized on the available Zener diodes are given and methods of 
selection assurir^ temperature stability better than 0 005 %/deg 
are described (auth) 

862 (LA^041) AEC STANDARD MODULES FOR FIELD 
INSTRUMENTATION Fullwood, Ralph R. (Los Alamos Sci-

file:///tomic
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entific Lab., N. Mex.). June 1, 1969 Contract W-7405-eng-
36. 42p. Dep. CFSTI. 

A series of AEC standard modules has been designed for field 
instrumentation of nuclear explosive experiments The objectives 
of this work were to provide systematic instrumentation logic so 
that technicians can set up a recording station by simply obeying 
logical rules, to provide digital control where possible, and to 
achieve a design compatible with other AEC standard, commercial, 
or laboratory instrumentation modules The operation of individ
ual modules is described and as an example, a field configuration 
using plate film that records with automatic oscilloscope calibra
tions and two forms of moving film that record with automatic 
calibrations is presented (auth) 

863 (BARC-388) ESTABLISHMENT OF A STANDARD 
THERMAL NEUTRON FLUX DENSITY AT THE BHABHA ATOMIC 
RESEARCH CENTRE. Shahani, M. G.; Sharma, D. (Bhabha 
Atomic Research Centre, Bombay (India)). 1969. 22p, Dep, 
CFSTI (U. S. Sales Only). 

A standard of thermal neutron flux density has been established 
for calibrating thermal neutron detectors The moderating geom
etry consists of six ^•'^Am-Be (a n) sources having total neutron 
emission rate of 6 6 x lO^ n/sec imbedded in a graphite pile (163 
cms X 122 cms x 152 cms) The thermal neutron flux density in 
a small air cavity (5 cms x 5 cms x 15 cms) at the center of the 
assembly has been absolutely measured in terms of '̂ ^Au neutron 
capture cross section by 4^(3 - y coincidence counting of high 
purity circular gold foils Various corrections have been applied 
and sources of errors have been discussed The Westcott flux 
density below cadmium cut-off energy at the center of the cavity 
IS estimated to be 64o4 ± 1 8 percent neutrons cm~^ sec"' The 
flux density in the central 5 cm region of the cavity has been 
found to be constant to better than 0 7 percent by 4r(3 counting 
of irradiated Mn-Ni foils BARC flux standard has been directly 
compared with the standards maintained at the National Bureau 
of Standards, Washington, Electrotechnical Laboratory, Tokyo 
^nd Mendeleev Institute for Metrology, Leningrad by exchanging 
irradiated gold foils (auth) 

864 ESTABLISHMENT OF A STANDARD THERMAL-
NEUTHON FLUX DENSITY AT THE BHABHA ATOMIC RE
SEARCH CENTRE. Shahani, M. G , Sharma, D (Bhabha 
Atomic Research Centre, Trombay, India) pp 515-29 of 
Radiation Protection Monitoring Vienna, International Atomic 
Energy Agency, 1969. 

From Regional Seminar for Asia and Far East on Radiation 
Protection Monitoring, Bombay, India. See STI/PUB-199, CONF-
681203. 

A standard of thermal-neutron flux density has been established 
for calibrating thermal-neutron detectors The moderating geom
etry consists of six ^*'Am—Be(a,n) source having a total neutron 
emission rate of 6 6 x lo^ n/s and imbedded m a graphite pile (163 
cm X 152 cm). The thermal-neutron flux density in a small air 
cavity (5 cm ^ 5 cm x 15 cm) at the center of the assembly has 
been absolutely measured in terms of '^''AU neutron capture c ross -
section by 4-7r^—7 coincidence counting of high purity circular gold 
foils. Various corrections have been applied and sources of e r rors 
discussed. The Westcott flux density below cadmiun cut-off energy 
at the center of the cavity is estimated to be 6454 ± 1 8% n cm~^s'* 
The flux density in the central 5-cm region of the cavity has been 
found to be constant to better than 0 7% by 4-7r^ coun ing of i r radi
ated Mn—Nl foils The BARC flux standard has been directly com
pared with the standards maintained at the National Bureau of 
Standards, Washington, the Electrotechnical Laboratory, Tokyo, 
and the Mendeleev Institute for Metrology, Leningrad, by exchang
ing Irradiated gold foils (auth) 

865 STANDARD INTENSITY ELECTROMAGNETIC FIELD 
INSTALLATION FOR CALIBRATION OF RADIATION HAZARD 
MONITORS FROM 400MHz TO 40GHz. Woods, D, (Univ. of 
Surrey, Guildford, Eng.). Non-Ioniz. Radiat., 1 9-17(June 1969). 

An installation for producing electromagnetic fields of inten
sities up to 20 mW cm"' for calibrating field intensity monitors is 
described It consists of an anechoic chamber (designed for fre
quencies up to 40 GHz), a transmitting aerial of known character
istics and a range of high power sources Owing to space and cost 
the chamber only operates down to 1 GHz. From 600 MHz to 400 
MHz the standard field is generated in an oversize waveguide ter 
minated in a matched load Mention is made of the different condi
tions existing in front of a horn radialoi near-field zone, Fresnei 
region, Fraunhofer region Maximum field intensities which can 
be generated over various circular apertures are given, together 
With an estimate of the limit of uncertaint> in the value of the stan
dard intensit> field at difierent frequencies (auth) (UK) 

866 METHOD FOR STANDARDIZING THF GAMMA-RAY 
EMITTED RADIATION SOURCES AND THE PORTABLE SURVEY 
METERS AT THE RESTRICTED AREA. Lim, Yong Kyu; Ro, 

Seung Gy; Llm. Woo Yung (Atomic Energy Research Inst., Seoul). 
J Nucl Sci. (Seoul), 9 15-20(1969). (In Korean) 

A method for standardizing y radiation sources and portable 
survey meters at restricted areas, namely, the place surrounded 
with 30 cm thickness of concrete and 7.9 m x 5 8 m x 3.7 ni(h) in 
its inner space dimension was presented Scattering effect of ^̂ Co 
and 22̂ Ra y rays went to minimum at 0.6 to 0 7 of radiation source-
detector distance(D) over concrete floor-detector height(H), and 
also the effects due to self-absorption, air build-up, and geometri
cal factors were negligible at 60 to 70 cm m D and 100 cm in H 
while any scattering object is not close to the radiation source or 
the detector It is considered, therefore, to be optimum standard
izing condition of ridiation suuices and i idiaiion delecting instru
ments in lestricted arens (luth* 

867 (CONF-680461-4) bTANDARD FLUX OF THERMAL 
AND EPI-THERMAL NEUTRONS. Mijnheer, B. J., Aten 
A H W. Jr (Instituut voor Kernphysisch Onderzoek Amster
dam (Netherlands)), [nd] 5p Dep CFSTI fU S Sales Only) 

From Professional Commission on Nuclear Physics Bad 
Neuenahr, Germany 

The requirements for a standard neutron flux permitting mea 
surements with bulky instruments are discussed A standard flux 
for epithermal neutrons using an Am —Be source is described 
(J W R ) 

868 (TID-20893(Rev.3)) STANDARD NUCLEAR INSTRU
MENT MODULES. Adopted by AEC Committee on Nuclear In
strument Modules Costrell, Louis (National Bureiu of Stan
dards, Washington, D. C ) . Dec 1969. 39p. Dep. GPO $0.40. 

An updated and clarifying icvision of the standard Nuclear In
struments Modules specifications to assuic mechamcal and 
electrical inteichangeabilit> of transistorized modular instru
ments IS presented (W H K ) 

869 NUCLEAR INSTRUMENT MODULES AT THE JAPAN 
ATOMIC ENERGY RESEARCH INSTITUTE Kinbara, Setsuro, 
Kumahara, Tadashi (Japan Atomic Energy Research Inst , 
Tokai, Japan). Nippon Genshiryoku Gakkaishi, 11 726-34(Dec 
1969). (In Japanese) 

Technical information on the nuclear instrument module system 
used in the Japan Atomic Energy Research Institute (JAERI) for 
general nuclear experiments is presented This JAERI module 
system accords with the NIM standard adopted m 1966 by the 
USAEC Already in JAERI nearly 1,000 units of the module rep
resenting 47 varieties, have been produced and supplied to various 
laboratories in JAERI The module system possesses many fea
tures embodied in the pulse shape discriminating circuit, the time 
plckoff circuit and the high resolution spectrometry system A 
description is given of these features, and also of the circuit con
figuration and characteristics of these units, which include gen
eral purpose nuclear instruments (auth) (NSA of Japan) 

870 IMPROVEMENTS IN OR RELATING TO LIQUID 
SCINTILLATION SPECTROMETRY, (to Packard Instrument 
Co Inc.). British Patent 1.185,072. 18 Mar 1970 Priority 
date 11 Apr 1966, United States. 

An external standard source array and transfer mechanism for 
positioning the entire array alternately in a first operative posi
tion adjacent but external to a sample including a radioactive 
isotope and a second inoperative position remote from the sample 
IS described The array comprises two external standard radio
active sources havmg known but different emission characteristics 
and a spacer for maintaining said sources in a fixed separated 
relation The transfer mechanism is adapted to shift the array 
between the first operative position with both sources adjacent 
but external to a sample and a second inoperative position with 
both sources remote from *he sample (W.H K ) 

871 OPTIMAL CONTROL OF THE RADIOACTIVE VOLT
AGE STANDARD Braudaway, David W. (Sandia Corp Al
buquerque, N. Mex.), Mohler, Ronald R. ISA (Instrum Soc. 
Amer ) Trans , 8 202-7(1969) 

To simplify operation of the radioactive voltage standard, control 
of the system balance is necessary Before the control can be syn
thesized, a system mathematical model must be developed A sys
tem mathematical model, a suitable performance index, and the 
developed, optimal control are described Also discussed are the 
results of a computer simulation of the system behavior and a 
means of realizing the developed control (auth) 

872 (CEA-N-1281) CONNECTIONS TO BE USED BE-
T\\EEN PRINCIPAL DETECTORS OF IONIZING RADIATIONS 
AND THEIR ELECTRONIC INSTRUMENTS Lefevre, Roger, 
Roquefort, Henri (Commissariat a I'Energie Atomique, Saclay 
(France). Centre d'Etudes Nucleaires) Feb 1970 40p (In 
French) Dep CFSTI (U S Sales Only) 
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The most important input and output connections, connectors and 
cables that link detectors of ionizing radiation with their associated 
electronic instruments are described. As a guide for the user, a 
list of standard connectors and cables for ever> kind of instruments 
is given. Preferred connections to be used for each particular case 
are indicated. In addition, several examples of connections between 
detectors and apparatus, connector types and their associated ca
bles, and various configurations of ground and earth circuits are 
given. (France) 

873 COMPUTER ANALYSIS OF NUCLEAR SPECTRA AND 
y-ENERGY STANDARDS Kern, Jean (Umv , Fribourg, Switzer 
land) Nucl Instrum Methods, 79 233-9(1970) 

After a review of the most accurately known gamma calibration 
lines, we present a method of obtaining new secondary standards 
of similar precision, but extending to higher energies In our ap
proach, we simultaneously use the pair-peak method, energy com
binations, experimental non linearity curves, averages over sev
eral measurements and accurate peak position determinations 
The latter is obtained m fitting the spectra by an appropriate ana
lytical expression The new calibration lines extend up to 2 MeV 
and exhibit precisions between 15 and 40 eV They belong to the 
decavs of ^̂ Y, ilf''"Ag ^̂ *'La and ^'''Bi (auth) 

874 STANDARD FAST NEUTRON SPECTRA. Profio, A. E, 
(Umv. of California, Santa Barbara). Trans. Amer. Nucl, Soc.; 
13: 259(Jun-Jul 1970). 

From American Nuclear Society Meeting, Los Angeles, Calif. 
See CONF-700608. 

875 aCRU-i3) NEUTRON FLUENCE, NEUTRON SPEC
TRA, AND KERMA. (International Commission on Radiation 
Units and Measurements, Washington, D. C ) . 15 Sep 1969. 57p. 
ICRU. Washington, D. C. $3.00. 

The description and measurement of neutron radiation fields 
IS studied Neutron fluence and flux density, energy fluence and 
energy flux density, and kerma and kerma rate are considered 
Definitions are presented, measurement techniques and standards 
are discussed, and ICRU recommendations for further develop
ment and a better understanding of neutron measurements are 
presented (W H K ) 

876 (N\0-2472-67) ON THE CURRENT STATUS OF 
MOESSBAUER SPECTROSCOPY STANDARDS. Herber, Rolfe H. 
(Rutger&-The State Univ., New Brunswick, N. J. School of Chem
istry). (19701. 15p. Dep. CISTl. 

The present status of velocitv calibration standards for Moess
bauer specti ometers is discussed, including such methods is 
me isuring the magnetic h>pei fine spectrum of metallic iron the 
frecjuencv modulation of the motion of the Moessbauci souice, and 
cosine smc iring for dttt rmming line positions at large Doppltr 
velocities Also, isomer shift standards are discussed including 
iron-57, tin 119 iothnt-129 and others (W H K ) 

877 SECONDARY-ST \NDARD IONIZATION CHAMBER 
DESIGN. Kemp, L A W (National Physical Lab , Middlesex, 
Eng). Phys. Med Biol.; 15 557-8(Jul 1970) 

Due to the inadequacy of secondary standard instiuments i 
therapy level exposure meter with its associated ionization cham 
ber was developed The design of the chamber incorpoiatcd v c r\ 
high purity, high density extruded graphite in the c ip matet lal 
and the hollow collecting electrode was made Irom aluminium ol 
99 9d% purity (UK) 

878 (WASH-1147, pp 40-8) PHYSICAL PROTECTION 
STANDARDS. Hightower, E. D. (Division of Security (AEC)» 
Washington, D. C ) . 

Physical protection policies in testing and approving physical 
security devices are considered Protective barr iers intrusion 
alarm systems repositories, and access controls were studied 
(M.C.G.) 

879 APPLICAIION Ol SOLID-STATE IRXCK RECORDERS 
I OR VLllRON SPEC IRA MEASLREMENTS I \ A REACTOR IR-
RADLXnoV I AGILITY Koehlei, W. (International Atomic 
Energy Agency, Vienna). Radiat. Eff., 3 231-3(Jun 1970) 

In connection with the IAEA-neutron sted iriadiation pio 
giamine a standaid neutron iriadiation facilitv has been con-
btiucted I he application of solid state track iccorders foi 
last neution spectra me isurements inside this lacility is dis
cussed f issionable targets of •̂'̂ U "^Pu, ^̂ ^Np "^L and^^Sj-j^ 
will be u»cd and an approximative solution for the incident neu
tion specti um will be obtained by a tive-group method (auth) 
880 (SCL-DR 70-83) MEASUREMENT CAPABILITIES 
OF THE SANDIA LABORATORIES, LIVERMORE, STANDARDS 
LABORATORIES. Wilson, J, L. (Sandia Labs., Albuquerque, 
N. Mex.). Aug 1970. ^8p. (SCL~DR-€7-81). Dep. CISTL 

881 METHOD AND APPARATUS FOR POSITIONING A 
RADIOACTIVE STANDARD IN A RADIOACTIVE SAMPLE 
COUNTING APPARATUS. Smith, Roy E.; Olson. Robert E. 
(to Packard Instrument Co.). Umted States Patent 3»515,876. 
2 Jun 1970. Filed 10 Apr 1967. 

A pneumatic system is described for shifting a radioactive 
standard source from a remote location into a liquid scintilla
tion counting chamber in which the standard source is located 
and retained within the counting chamber by magnetic attraction 
(auth) 

882 PROPOSED LSOMl- R SHIFT STANDARDS FOR MOESS-
B \ l LR bPLCTROSCOP"i Cohen, R 1 (Bell Telephone Labs , 
Inc , Murray Hill, N J ) , K i l v i u s , G M Nucl Instrum Methods, 
86 209-12(1970) 

Ihc need toi isomei shitt iclcrcnce standards !oi Aktssbauct 
spc t ti oscopv "ind ipinopiiitt e ide i i a toi choosing such standirds 
in. disLUbsc d L sing the sc coubiderationb in extcnsiv e table ot 
pioposed refcrcnc* miteriil'-. is given (luth) 

883 (NBS-Handbook-107) RADIOLOGICAL SAFETY IN 
THE DESIGN AND OPERATION OF PARTICLE ACCELERATORS. 
(American National Standards Inst., New York). Jun 1970. 14p. 
GPO $0.30. 

Recommended safety standards for the design and opeiation of 
particle accelerators with primary energies less than 100 MeV 
are presented. Topics include radiation piotection design criteria 
operational health [rfiysics, radiation measurements, and dose 
assessment. (W.H K.) 

884 (LA-4465, pp 27.1-6) PRECISE METHOD FOR THE 
DETERMINATION OF SECONDARY STANDARDS FOR DEU
TERON ANALYZING TENSORS. Keaton, P. W. J r . ; Aimstrong, 
D, D.; Lawrence, G. P. ; McKibben, J . L.; Ohlsen, Gerald G. (Los 
Alamos Scientific Lab., N. Mex.). 

From LASL contributions to the 3rd international symposium on 
polarization phenomena m nuclear reactions, Madison, Wisconsin, 
August 31-September 4, 1970. 

885 (NBS-SPEC. PUB1^331) RADIOACTIVITY CALI
BRATION STANDARDS. Proceedings of a Special Session of 
the International Conference of the American Nuclear Society 
Meeting on the Constructive Uses of Atomic Energy, Washington, 
D. C , November 10-15, 1968. Mann, W. B.. Garfinkel. S. B. 
(eds.) (National Bureau of Standards, Washington, D. C ) . Aug 
1970. 118p. (CONF-681141). GPO $1.25. 

Experimental procedures and methods used in nine interna
tional radioactivity standardization laboratories are described 
The possibility of attaining accuracies of the order of 0 01% are 
discussed The desirability of carrying out consistency checks 
of gamma-ray standards with time, using a 4Try ionization cham
ber is emphasized The validity of radioactivity standards is 
examined International comparisons organized by the Interna
tional Bureau of Weights and Measures are discussed An ana
logue method of liquid-scintillation counting is described Certain 
types of radioactivity standards are criticized The fields of in
terest of the two Canadian laboratories are discussed Details 
of the work in progress at the Boris Kidric Institute and National 
Bureau of Standards are presented (auth) 

886 ELECTROMETERS FOR STANDARD IONIZATION 
CHAMBERS. Oppelt. J i n (Czechoslovak Inst, of Metrology, 
Prague). Jad. Energ.; 16: 380-1(1970). (In Czech). 

Various features of different electrometer systems for standard 
ionization chambers are compared, (auth) 

887 (NBS-TN-556) DL\ ELOPMENT ANT) CL RRENT 
STATUS OP THE STANDAIiD NUCLFAR INSTRUMENT MODULE 
(NIM) SYSTEM Costrell, Louis (National Bureau of Standards, 
Washington, D C ) Oct 1970 15p GPO $0 30 

The need for a stanciard module svstem historv of development 
advantages general description NIM instruments and dataway 
operations are discussed (\\ H K ) 

888 USA STANDARD: IMMEDIATE EVACUATION SIGNAL 
FOR USE IN INDUSTRIAL INSTALLATIONS WHERE RADIATION 
EXPOSURE MAY OCCUR. ANSI N 2.3 1967. New York; Umted 
States of America Standards Institute (1967). 12p. Available 
from American National Standards Inst., New York. 

The characteristics of a standard signal that shall be used for 
situations requiring immediate, rapid, and complete evacuation 
are presented This standard is primarily for use in industrial 
installations where lonizmg radiation exposures may occur, but 
it may be used for other establishments where immediate evacua
tion is required to prevent injury Devices required to activate 
the signal are briefly discussed, and the design of the signal gen
erator IS described (W H K ) 
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889 ANALYSIS OF RESULTS OF THE BUREAU INTERNA
TIONAL DES POIDS ET MESURES THERMAL NEUTRON FLLX 
DENSITY INTERCOMPARISON Murphey W M., Caswell R S 
(National Bureau of Standards Washington D C ) , Metrologia, 
6 l l l -15(Oct 1970). 

The results of an international comparison of thermal-neutron 
flux density standards sponsored by the Neutron Woiking G^oup 
of the Bureau International des Poids et Mesures were analy f ' 
using a method conceptually different from a companion analvsis 
by Axton Both methods, however, yield nearly the same results 
All individual values are withm ±2 6% of the adjusted value, the 
average absolute deviation being about 1% (auth) 

890 \MI RICW SrWDARU li \SLb }• Oil GM COIN Ti R 
11 Rib WSl \ 3 1 1 9 6 J New \o rk , \merican Standards 
\ssociation, Inc (1965) Ip Avail ible from American Na
tional Standards Inst , New York 

Slandud bises for GM counter tubes irc de^i^nittd is tht i pm 
Pee Vcc I J I I E C \i i) md the 4 pm Meoium b a s c d L T l t 

\i Jl Pm ccjuncctions ir t dictated (U H K ) 

891 DI SIGN Ol I RI L-\1R IONI/\TION C HXMHFRS 
Wyckoff, H O , Attix I H National Bureau ol St mdards 
Handt)Ook o4 Washington, I) C , Nation tl Burc lu ol Stand irds 
(l9o7) 19p \vdilable from Superintei dent of I)( cuinents, 
GPO, Washington, D C 

Otneial design chaiacU > istics ai t givi.n foi st ind ud lit t -an 
t\pt_ ionization chambci s foi x-ra js fiom ol to >i)ll kilovolts In-
cludtd aic tht platc-scp ii ation i cquii t mtnts, clin mation of 
( h < tl ic-fu Id thstortion, d ita on au -atttnuation antl sc U 11 in^ ti 
ttc is cm 1 nt mcasuic mtnt technique s ind othc i i c Uvant ft i-
tui t s (auth) 

8 9 2 SI XNDXRI) MI IHC I) I OR Mi \ S l RING 1 IIP RM M 

NI I IRON 1 11 X m R\i)io\c n \ vnoN TFCHNIQI I S \STM 
1 2 6 / - " 0 I hil idelphi I, Xmeric nSocietj toi Testing md Mate-
ri lis (19"0) rip \ \ ail ible '"ro n \ r i cncan Sot lety for Testing 
md Materi ils, Phil tdelphi i 

\ gcncial |)i octdui t lor mcasi i in^ an unknown tht i n al neutron 
tlu\ b> nc ution activation ttchmquLb is dclmtd ihiee thci nial-
lu ution activation pi occdui cs aie detaiUd cobalt mt thod, stan 
I n d toil ttchnique using j ui t gold, md se cundai \ b^andaid foil 
technique b usin^pui t indium, indiu ii —ah nunum illov.and 
d\s|)i osium - iluminum illoj Iht techniques [ i c s n teda i t 
limited to nuasui tnun t s al 1 oon it i ( c i atui t , but s] t l a l p iub -
Ic lis 111 hi|̂ h tt m[ ciatLii I tnv ii onin<. i tfa aic dist ussc d I he ast -
lul nLUtion-llu\ langcs foi each Jetectji malt i ial ue listed 

W H K 

893 ^T^Nt) \Rn MI THOn ! f I Mr \^ lR lN( Nl I T R O N 
I I I X B'l H \ i ) i o \ ( T I \ \ T I O N TI C IlNigi 1 ^ \^1 M i 2ri "( 
I hilidf Iphn \n e K 1 Soe M> i i sting nd M t n ils (10"()\ 
l i p \v ll iMt t --on \n ( ne 1 1 ^ ' for 1« ̂ ti ^ t ri Mite ri Is 
1 hiladelphi 

I ht bisi th I oc( ic I r 1 1< ul tiui -̂  t I n I ti OI fl \ 
n e a^ui cme nts b> i idio letivutici te hniciies uc picsented Keac-
toi neutron s|)c cti a arc divided into thi cc enei|^\ i angcs (thci m iL, 
ic sonance and fast which i cquu c ditfci ent de tectui s and detec
tion procedures that arc discussed lission threshold detectors 
for fast neutrons are treated Requirements foi activation dttcctoi 
materials irradiation procedures, and countmg instrumenus and 
procedures are discussed (W H K ) 

894 STANDARD METHOD FOR MEASURING I AST-NFL-
TRON FLLX BY RADIO ACTIVATION OF IRON ASTM E 263-70 
Philadelphia, American Society for Testing and Materials (1970) 
6p Available from American Society for Testing ind Materials 
Philadelphia 

A standard method for measuring fast neutron fluxes using the 
threshold reaction ^^Fe(n,p)^Mn is given The reagents and ma
terials are specified, and the irradiation, separation, and counting 
procedures are described A Nal(Tl) scintillation gamma spec
trometer IS used The necessary calculations are txplameci 
(W H K ) 

895 STANDARD METHOD FOR MEASURING FAST-
NEUTRON FLUX BY RADIOACTIVATION OF NICKEL ASTM 
E 264-70 Philadelphia American Society for Testing and Ma
terials (1970) 5p Xvailabl^ from American Society for Test
ing and Materials Philadelphia 

A standard method for measuring fast neutron fluxes using the 
threshold reaction ^^Ni(n,p)^^Co is given Material preparation 
and packagmg and irradiation and countmg procedures are de
scribed A Nal(Tl) scintillation gamma spectrometer and a p r e 
cision balance are used Cal-^ulations are detailed (W H K ) 

896 STANDARD METHOD FOR MEASURING FAST-NEU
TRON FLUX BY RADIOACTIVATION OF SULFUR. A^TM E 265-

"0 Philadelphia, \merican Society for Testing and Mattri lis 
1970) 5p \vailable from Xmerican Society for Testing and 

Materials Philadelphia 
A standard method for mtasuiing fast ntution fluxes usinj, tht 

thieshold reaction ^^b(n,p)^^P is described bulfui can be used 
eithci the powdei or pellet form Aqueous scpiration techniques 
and pellet burning tcchnioucs a i t outlined Iht counting tech
nique is described and the calculations ar t e laboi ated 
(VV II K I 

897 STAND \RD METRO!) I OR ME \Sl RING F \ST-NI L-
TRON I LUX BY R \DIOACTIV \TION 01 ALUMINljM. \STM 
E 266-"0 Philadelphia, American Society for Testing and Mite
rials (19^0) Dp \vailable from American Society for Testing 
and Materials Philadelphia 

A standard method foi measuring fast neution lluxcs u&in^ tht 
threshold reaction ^''Al(n, tvĵ ^Na is dcsciibed A thalliuni-acti/atct 
sodium iodide scintillation gan ma spectiometcr and i picci&ion 
balance a ic requiicd m addition to high puuty aluminum loil oi 
wire 1 he pi octdui t and calcul Itions i e dtsciibed (\\ HK 

898 STAND \RD METHOD OI C \LCL LATION Ol NFL 
TRON DOsE TO POLYMERIC M\TERI\I s \ND \1 PI IC \TION 
OF THRI bHOLD-FOIL MEXMRFMENTS \STM D 2*lC5-f8 
Philadelphia American Society for Testing md Materi lis (1969) 
18p Wailable from Xmerican 'Society for Testing md M iteri
als Philadelphii 

Calculation ot the neution d s t m polyn c u e n att i laN b ised 
on the chemical compositi n ot the mi tc i i i l the ntuti n spectrum 
and the integrate d fl IX t^posvii t isdeseid^ed Methods In ntutr n 
dose calculationb tc 1 a kn v\ n neutron specti L m foi aninkn>\\n 
neutron spectrum and foi thci mal neulic n capture i tacti ns are 
presented Ms procedui c s 1 n mcasui c n cut >i inu^i iitd nee 
tron fluxes with threshold foils ii c detailed [W H K ) 

899 LSA STANDARD SIGNAL CONNECTORS FOR NU
CLEAR INSTRUMENTS ANSI N 3.3 1968 New York, United 
States of America Standards Institute (1969) 7p Available 
from American National Standards Inst , New York 

Standard coaxial connectors for signal cables for nuclear mstru-
ments are described (W H K ) 

900 AMERICAN NATIONAL STANDARD CRITICALITY 
ACCIDENT ALARM SYSTEM ANSI N 16 2 1969. Hinsdale, 
UL, American Nuclear Society (1970) 4p Available from 
American Nuclear Society, Hinsdale, III 

Guidelines for the establishment and maintenance of an alarm 
svstem to mitiate personnel evacuation in the event of inadvertent 
criticality are presented (W H K ) 

901 ^TXNDARI) MI THOnS FOR C HI MIC U \N XL^SIS OI 
Rl ACTOR XNOCOMMLRCIAI COLIMBTLM ASTM 1 195-68 
Philadelphia \merican ^oclety for Testing and Materials (1968) 
9p Available from American Societv for Testing and Materials 
Philadelphia 

Methods a i t dcsciibed for the detei minition of N Mo XV and 
1 e in comme ici ll Nb Nitrogen is detei mined by a distillation 
and photometiic mtasurtment ot the yellow complex of ammonia 
with Ntssler i t igcnt The method is appliciblt to concentrations 
of N from 20 to 1000 ppM Molybdenum md X\ are d t t t i mined 
photometrically using dithiol and the method is applic ible to 
concentrations tiom oO "> 1000 ppM Iron m concentr itions from 
150 to 1000 PpM IS deteimmed photometi ic illy using 1 10 
phenanthroline (B L M ) 

902 STANDARD METHODS FOR CHFMICAL ANALYSIS OF 
CARBON AND GRAPHITF ASTM C 560-69 Philadelphia, 
Ameiican Society for Testing and Materials (1969) 12p Avail
able from American Society for Testing and Materials I hiladel
phi a 

Methods are described for the determin.ition of Si 1 c Ca 
Al Tl V and B in carbon oi graphite The preferred concentr i 
tion of the sought clement in the final solution the limits of sen
sitivity and tht precision of the results are tabulattd Si is 
determined photometrically as the silicomolybdic acid, Fe is 
aetermmed photometrically as the Fe(II)-ortho-phenanthroline 
complex and C i is precipitated as the oxalate dissolved and 
determined by measuring the decrease m absorbance when 
added to a dilute KMn04 solution Al is dttermined photomet 
nc^Uj using 2-quinizarinsulfonic acid, Ti is determined photo
metrically by the peroxide colorimetric method, and B is 
determined by the curcumin-oxalic acid colorimetric method 
Tht interferences are listed for all procedures (B I M ) 

903 STANDARD METHOD OF TEST FOR URANILM B\ 
CONTROLI FD-POTENTIAL COULOMETRY. ASTM E 217-70 
Philadelphia, ^me^lcan Society for Testing and Materials (1970) 
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8p -XvailTble from 'Xmencdn Society for Testing ind M'jttnals 
PhiladelpbJa 

DettrminUion of L hy Lontrolitd pjtcntial coulometiy is 
c i r n e d out i t 3̂  > V \ s SCE in a solution th it ib 0 o \I HjSO^ 
i.lcctrol>»is IS termirutcd when the current dccrt ises to 50 ii\ 
and tht in ilytic il rt suit is computed on tlie bisib of a 2 tkc t ron 
chmge fiom L(VI) to I (I\ ) ubin^ V u iday s law Prchmmar^ 
electrolytic rcductioT at ) 7D \ eliminates the interference s of 
mobt stiotv, oxidants Coppei(n) is reduced ilong vvith LfVI) 
ind conbtitutes m inteiftience which must be circum\entcd 
by coulomttric rcoxidation of the Cu(Hg) formed A.nion intci 
fcrences u t minimal The effects of most fission products 
are smiU but Mo intertcies senousl^ ind a separation or i 
medium otlie i than HofaC54 is required Oxygen iiitcrferes s e n 
ously and the supporting medium must be Ô  fri e prior to 
electrolysis which must be carried out under a blanket of 
inert gas II necessary U may be scp irated from interferences 
bv extraction with methyl isobutyl ketone followed by oxidation 
and dissolution with a bisulfatc melt and HClO^ The relative 
btandaid deviation of the method ib 1 (B L M ) 

904 ST'\ND^RD MLTHOD VOH COLORIMFTRIC DElLR-
MI^^TIO^ o r U R \ N I L M IN A Q L L O L S S O L U T I O N S ASTM 
L 318-69 Philadelphia -Xmencan Society for Testing and Mate
rials (1969) p Available from \merican Society for Testing 
and Materials Philadelphia 

Lranium can be determined m aqueous solutions containing 
0̂ to 7oO ;.g/ml by meisuring the ibborbance of the U dibenzoyl 

methane complex at 415 m/j After oxidation of the L with KMnO^ 
tlic L(I\ ) IS extracted with hexonc from an aqueous phase salted 
with m acid deficient solution of \UNO^)3 and tetiapropvlammo 
mum nitrite Coloi is developed in the htxone phist l a ige 
imountb of Ih and Ce (IV ) interfere I he precision in a single 
laboritoi> was 1 7 RSD (B I M ) 

905 STAND \RD METHOD OP TFST FOR THORIL M i \ 
I\DL^TRT\I WATER XND INDLSTRIAL W ASTF W \TER \STM 
D 2333-68 Philadelphn Americm Society for Te=;ting and Ma
terials (I9r8) 5p \vailable from \merican Society for Test
ing and Materials Philadelphia 

Thorium was determined spectiopnotometrically using 1 (o-
arsonophe nvlazo) 2 naphthol 3 6 disulfomc acid after the Th 
had been L jprccipitatcd with Ca as tht oxalate salts and re 
dissolved Ihe method is senbitive to <1 x 10~^ g Th/g H2O 
The abborbance of the complex wab measured it o45 m^ J e r i i c 
iron lb the primary interference and its interference is mini 
mized b> iddmg hydroxylimine hj-drochloridt md boiling the 
test solution to reduce the iron (B L M ) 

906 ST\NDARD METHOD OP TEST FOR I R\MLM AND 
PLUTONIIM CONCENTRATIONS AND ISOTOPIC \BUNDANCFS 
\STM E 267-'"0 Philadelphia American Society for Testing and 
Materials (1970) 9p \vailable from American Society for 
Test ng and Materials Philadelphia 

The concentration of Pu and L and their isotopic abundances 
in solutions of reactor fuels either before or after irradiation 
was detei mined by mass sptctrome trie analysib A minimum 
sample containing 50 ;jg of irradiated L will contain sufficient 
Pu for measui ement Ion exchanf,e separations were used to 
separate Pu and L from fission products and then to separate 
and purify the Pu and L prior to miss spectrometric analysis 
The precision of the method on an mtcrlaborator} basis was 
0 1"^ RSD ( E L M ) 

907 STANDARD METHOD OF TEST FOR ATOM PERCENT 
FISSION IN IjRANILM \ND PLLTONILM FUEL ^̂ ^Nd METHOD 
ASTM E 321-69 Philadelphia, American Society for Testing and 
Materials 1969) 9p Available from American Society for 
Testing and Materials Philadelphia 

Fission product Nd is chemically separated from irradiated 
1 and Pu fuels and dttei mined b> isotopic dilution mass spec 
tiometr> to measure tlie burnup of the fuel The two rare earths 
adjacent to Nd do not in^ertere with the procedure and intei 
ferences from othei rare earths either natural or fission 
product are removed b}- an ion exchange separation The 
minimum sample size should be 70 ng of ^̂ ^Nd The method 
IS described in detail and can be applied duectly to L fuc s 
containing <0 5 initial Pu with 1 to 100 GW day/metric 1 
burnup The precision of the method both for a single labora 
tory and for 8 participating laboratoiies is - 1 (B L M ) 

908 STANDARD METHOD OF TEST FOR ATOM PER 
CENT FISSION IN LRANILM AND PLLTONILM FLFL (MASS 
SPECTROMETRIC METHOD) \STM F 244-69 Philadelphia. 
American Society for Testing and Materials (1969) 7p Avail

able from \merican Society for Testing and Materials I hiladel-
phia 

A computerized mass spectrometric method is described for 
the determination of the he ivy element at fission in irradi 
ited U fuel with an initial Pu content of 0 to 50 from the 1=0 
topic analysis of the fuel before and after irradiation The 
anilysis must be cairied out under conditions as nearly iden 
t ici l is possible and the sample before imdia t ion must be 
I cpi esentatue of the fuel Atomic ratios )f the isotopes ''̂ ^L 
236L Z'̂ tpu 240pu 24ipy and ^̂ Zpu to "̂ L̂ ire measured mass 
spectrometrically The at fission attributed to fission of 
235L 219p^ jyjj 4 py -̂ g sepiratelv calculated and then summed 
to obtain tht total heavy element at fission (B I M ) 

909 STAND \RD METHOD OF TEST FOR ATOM PER 
CINT FISSION IN LRANIUM FUEL (RADIOCHEMICAL METHOD) 
\STM E 219-69 Philadelphia, American Society for Testing 
and Materials (1969) 5p Available from American Society for 
Testing and Materials Philadelphia 

Tht determination of the I at fission that has occurred 
in U tuel from an analysis of the *^^Cs ratio to U ratio after 
irridiation is described The method is applicable to high 
density clad U fuels (metal alloys or ceramic compounds) in 
which no separation of U and Cs has occurred The fuels are 
best aged for several months after irradiation in order to reduce 
tht 13 day ^^^Cs activity The fuel is dissolved and diluted to 
produce a solution contaimng a final concentration of U of 100 
to 1000 mg U/1 The '^'Cs concentration is determined by 
ASTM method P 320 for Radiochemical Determination of 
Cesium 137 m Nuclear Fuel Solutions and the U concentra
tion IS determined by ASTM method E 267 for Determination 
of Lranium and Plutonium Concentrations and Isotopic Abun
dances ASTM method E 31R for Colorimetric Determination 
of Uranium in Aqueous Solutions or ASTM method E 217 Test 
For Uranium by Controlled Potential Coulometry Calculations 
are given for correcting the *^^Cs concentration for decay during 
and after irradiation The accuracy of this method is limited 
not only by tht experimental e r ro r s of the l^T^g ^nd U deter 
minitions but also by the accuracy with which the fission yield 
ind the half life of ^̂ '̂ Cs are known (B L M ) 

910 STANDARD METHOD Oi' TFST 1-OR RADIONUCLIDES 
01 RADILM IN W \TER ASTM D 2460-"0 Philadelphia, Amer-
icm Society for Testing and Materials (1970) 5p Available 
from \merican Society for Testing and Materials Philadelphia 

\ method is described for separating and determining a-
( mitting Ra isotopes in water at concentrations of ~1 pCi/1 
Ra IS collected fiom H2O by coprecipitation with mixed Ba 
and Pb sulfates The precipitate is dissolved in ammoniacal 
1 DTA and the Ba and Ra sulfates are re precipitated with 
acetic acid to separate them from Pb and other radionuclides 
"̂  he precipitate is dried weighed to determine chemical yield 
ind Q counted to determine total disintegration rate of Ra iso 
topes For a single opeiator the intrinsic precision of the 
method is ~5 (B L M ) 

911 STANDARD METHOD OF TFST FOR RADIOACTIVE 
CtSILM IN WATER ASTM D 2577-69 Philadelphia Ameri
can Society for Testing and Materials (1969) 6p Available 
from American Society for Testing and Materials Philadelphia 

Radioactive Cs in water in concentrations >1 pCi/1 is deter 
mined by y counting of a Cs tetraphenylborate solution in amyl 
acetate The method is limited to Cs isotopes of mass 134 136 
1 J7 and 138 Fission product extraction is prevented by the 
presence of EDTA m the solution to be extracted Macro 
imounts of \ H | Rb"̂  K"*" Ag"*" and Na"*" interfere with the 
determination After the extraction and measurement of the 
y Spectrum the spectrum is resolved into its components by 
graphical or algebraic methods and the count rate due to each 
isotope IS obtained For a single operator precision of the 
method is better than ±1 (B I M ) 

912 STANDARD METHODS FOR RADIOCHEMICAL DE-
TFRMINATION OF l^^Cs IN NUCLEAR FUEL SOLUTIONS. 
\STM E 320-70 Philadelphia, American Society for Testing 
and Materials (19'"0) 6p \vailable from American Society 
for Testing and Materials Philadelphia 

Cesium 137 can be determined in solutions resulting from the 
dissolution of irradiated fuel elements for the determination oi 
burnup by y spectrometry after precipitation along with an inert 
Cs car r ier as either the perchlorate or chloroplatinate The 
elements 01 solution of elements must be allowed to cool for 
1 iO days to allow for the decay of ^^Rb and î G^s The presence 
3f ^34cg and 3̂GQg also contributes a positive bias to the deter 
naination and a computer correction for these is necessary 
\U radioassays were made with a y spectrometer capable of 
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better than 10 r resolution ot the 0 f>6-MeV >•" Ba y ray In 
in interliboi itoiy compuison, the RSD was 1 4 for the chloro 
platinitt s tpi iat ion and 1 7 foi tht perchlorate separation 
(B L M ) 

913 STAND\RD METHODS I OR ANALYSIS OF 32p ASTM 
I 182-62 Philadelphia; American Society for Testing and Mate
rials (1965^ 2p. \vailable from \merican Society for Testing 
and Materials Philadelphia 

Radiochemical purity and the absolute disintegration rate of 
-'̂ P preparations are determined Other ASTM methods are 
referred to for the following determinations •'̂ P activity by /? 
counting ^̂ S and othei low-energy fi contamination by aluminum 
ahsoiption cuive, -̂  contamination by scintillation counting, and 
chemicil characteristics by chemical tests The chemical t t s t s 
include dett rmmation ot heavy metiil contaminmts free acid 
total solids, and nonvolatile mater i i l s (B L M ) 

914 ST\NDARD MFTHOD FOR ME\SLREMENT OF 
\ I PH \ PARTICLE R \DIOACTIVITY OF INDL'STRI \L \V \TFR 
\ND INDl STRIAE W X^TF WATER. ASTM D 1943-66. Phila
delphia; \merican Society for Testing and Materials (1966). 7p 
\vailable from American Society for Testing and Materials, 
Philadelphia 

Alpha activity for alpha emitters having energies above 3 9 
MeV and at activity levels above 0 5 pCi/ml of water can be 
determined by direct measurement of the activity with a pro
portional or scintillation counter after the volume of the sample 
h^s been reduced by evaporation or some chemical means to 
yield a mimmum weight of the material having a measurable 
a activity (B L M ) 

915 STANDARD METHOD OF TEST FOR RADIOACTIVE 
BARIUM IN INDUSTRIAL WATER AND INDUSTRIAL WASTE WA
TER. ASTM D 2038-68 Philadelphia; American Society for 
Testing and Materials (1968). 8p. Available from American 
Society for Testing and Materials, Philadelphia 

Barium-139 and ^ '̂'Ba were determined in water at concentra
tions >10~'' Ci/1 by repeated precipitations with added Ba carr ier 
as BaCl2 from cold HCl solutions, final precipitation as BaSO^ 
for determination of chemical yield, and counting of the barium 
by y or ^ counters Large amounts of stable Ba cause an over-
estimation of chemical yield For a single operator, the precision 
of the method is better than 2% for a random counting error of 
<1% (B L M ) 

916 STANDARD GENERAL METHODS FOR ANALYSIS OF 
RADIOISOTOPES. ASTM E 181-62 Philadelphia; American 
Society for Testir^ and Materials (1965). U p . Available from 
American Society for Testing and Materials, Philadelphia. 

Methods are described for the following tests for the analysis 
of radioisotopes heavy metal spot test, gross /3 count, aluminu 
absorption curve, determination of 7 impurities, free acid, total 
solids, and nonvolatile materials The presence of heavy metals 
IS indicated by their precipitation with H2S Beta particles having 
a maximum energy of 0 220 MeV or greater are counted, and the 
method is used primarily for radioisotope products of specific 
activities that are sufficiently high that the solids left on dried 
mounts are less than 1 mg/cm^ The aluminum absorption curve 
covers the determination of the approximate energies and inten
sities of p spectra in radioactive sources The y-emitting im
purities are determined using a y spectrometer with a Nal(Tl) 
crystal The free acid is defined as that acid exclusive of com
plexes or salts with inherent acid properties and is determined 
to "-0 5 pH umt by measuring a volume of the solution with a pH 
meter or pH paper Total solids are those materials that do not 
evaporate or igmte at a temperature sufficient to evaporate the 
mineral acids, HCl and HNO3, and is determined by weighing 
the residue after evaporation and drying at HO°C Nonvolatile 
matter covers the determination of material that does not evap
orate or Ignite at a temperature sufficient to convert C to CO 
or to CO2 and is determined by weighing the residue after igni
tion at 600PC (B L M ) 

917 STANDARD METHOD OF TEST FOR RADIOACTIVE 
MANGANESE IN WATER. ASTM D 2039-69 Philadelphia; 
American Society for Testing and Materials (1969). 6p. Avail
able from American Society for Testing and Materials, Philadel
phia, 

Manganese-54 and ^̂ Mn were determined m water at concentra
tions >10~'' Ci/l by precipitating the radioactive Mn with a car r ie r 
as Mn02, reprecipitation as manganese ammonium phosphate for 
calculation of chemical yield, and counting the final precipitate 
with a y counter for &̂ Mn and ^̂ Mn or with a /? particle detector 
for ŝ Mn only Large amounts of Cl~ in the original sample make 
precipitation difficult, and stable manganese affects the calcula

tion of the chemical yield For random counting e r ro rs of <1%, 
the precision of the method with a single operator is better than 
2% (B L M ) 

918 STANDARD METHODS OF TEST FOR RADIOACTIVE 
IODINE IN INDUSTRIAL WATER AND INDUSTRIAL WASTE WA
TER ASTM D 2334-68. Philadelphia; American Society for 
Testing and Materials (1968). l i p . Available from American 
Society for Testing and Materials, Philadelphia 

Three methods described for the determination of radioactive 
iodine (masses 129, 131, 132, 133, 134, and 135) in industrial 
water and industrial waste water are (1) heterogeneous isotopic 
exchange of iodide with Agl, (2) distillation of elemental iodine 
into cold CCI4, and (3) extraction of lodme isotopes into CCl^ 
For all methods a complete oxidation-reduction cycle is carried 
out to ensure the desired chemical form of the iodine, and all 
methods are completed by the precipitation of iodine as Agl, 
which is then determined radiometrically The single operator 
precision is within 2% when the random counting error is 1% 
(B L M ) 

919 STANDARD METHOD FOR MEASUREMENT OF 
GAMMA RADIOACTIVITY OF INDUSTRIAL WATER AND INDUS
TRIAL WASTE WATER. ASTM D 1690-61. Philadelphia; 
American Society for Testing and Materials (1967). 5p. Avail
able from American Society for Testing and Materials. Philadel
phia. 

A method applicable to the absolute or relative determination 
of y emitters in the energy range >0 1 MeV and in the concen
tration range of 10"^ to 10"^ ^Ci/ml of radioactively homogeneous 
water by scintillation counting is described (B L M ) 

920 STANDARD METHOD FOR MEASUREMENT OF BETA 
PARTICLE RADIOACTIVITY OF INDUSTRIAL WATER AND IN
DUSTRIAL WASTE WATER ASTM D 1890-66, Philadelphia; 
American Society for Testing and Materials (1966). 9p. Avail
able from American Society for Testing and Materials, Philadel
phia 

The method is suitable for either absolute or relative deter
minations of /5 emitters in industrial water and industrial waste 
water and is applicable to j3 emitters having maximum energies 
>0 1 MeV and at activity levels >0 5 pCi/ml of radioactively 
homogeneous water Either proportional or Geiger-Mueller 
counters can be used to measure the ^ activity of the evaporated 
samples, but the proportional counter is preferable where a wide 
range of counting rates is encountered due to its shorter resolu
tion time and greater stability {B L M ) 

921 STANDARD METHOD OF TEST FOR ^^Fe IN WATER. 
ASTM D 2461-69, Philadelphia; American Society for Testing 
and Materials (1969). 5p. Available from American Society for 
Testing and Materials, Philadelphia 

Radioactive iron in water m concentrations above 0 1 ^Ci/l 
was determined by separating the ^^Fe from other activities by 
hydroxide precipitation along with nonradioactive Fe, by liquid-
liquid extraction, and ion exchange and by counting with a y 
counter or spectrometer or a ^ detector Quantities of nonradio
active Fe > 0 2 mg in the sample taken and substances, such as 
tartrate, that prevent the initial precipitation will interfere with 
the determination The method may be used for absolute mea
surements by calibrating the radiation detector with a standard 
^^Fe solution or for relative measurements by comparison For 
a single operator, the precision is within 3% when tiie random 
counting error is 1% or less (B L M ) 

922 RECOMMENDED PRACTICE FOR DETERMINING 
CHANGES IN CHEMICAL REACTIVITY OF INORGANIC MATERI
ALS EXPOSED TO HIGH ENERGY RADIATION. ASTM E 183-62. 
Philadelphia; American Society for Testing and Materials (1965). 
4p Available from American Society for Testing and Materials, 
Philadelphia 

Two methods are recommended for determining the changes 
in chemical reactivity of substances exposed to high-energy 
radiation These methods are difftrential thermal analysis or 
thermogravimetric and derivative thermogravimetric analysis 
These methods are based on the continuous measurement of heat 
evolved or changes in weight accompanying reactions of i r radi
ated substances When feasible, other measurements that con
tribute to the correct analysis of the changes are complete chem
ical, spectrographic, and x-ray analyses as well as density of 
sample prior to and followir^ irradiation (B L M ) 

923 STANDARD METHOD OF TEST FOR ASH IN GRAPH
ITE ASTM C 561-69 Philadelphia, American Society for Test
ing and Materials (1969). 2p. Available from American Society 
for Testing and Materials, Philadelphia 
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Ash in graphite was determined by ignition at 750''C in a Pt dish 
until no black specks indicated C, and then at d50°C for 1 hr The 
net weight of the residue leads directly to calculation of ash con
tent. (B L M ) 

924 LSA STANDARD AND IFEE TEST PROCEDURE !• OR 
SEMICONDUCTOR RADIATION DETECTORS (FOR IONIZING 
RADIATION). ANSI N 42.1 1969. New York, Institute of Elec
trical and Electronics Engineers, Inc. (1969). 12p. Available 
from Inst, of Electrical and Electronics Engineers, New '̂  ork 

Standaid test pi ocedures for determining the eit ctrical charac 
teristit-s and the radiation detection characteristics of semicon 
ductor detectors are described Electrical characteristics include 
current—\oltage chaiacteristics capacitance-\ollage chaiac-
teristics noise measui ement b> pulse-height distribution noise 
measurement b> oscilloscope and root-mean-squaie \oltmotei 
nose linewidth as a function of amplifier time constants detectoi 
noise spectrum measurements detector electric rise time am 
bient sensitiMty and \ibration and environmental tests Ridiation 
detector ch iractei istics include de id laver determination de 
lineation of sensitive area measurement of sensitive thickness 
gamma ra\ counting elficienc\ charge collection time spectral 
resolution and radi ition damage measurements (W H K ) 

925 USA STANDARD AND IEEE TEST PROCEDURF FOR 
AMPLIFIERS AND PREAMPLIFIERS FOR SEMICONDl CTOR 
RADLATION DETECTORS (FOR IOM7ING RADIATION). ANSI 
N 42.2 1969. New York; Institute of Electrical and Electronics 
Engineers, Inc. (1969). 19p Available from Inst, of Electrical 
and Electronics Engineers, New York. 

Standaid test procedures are described for noise or linewidth 
measurements preamplifier noise performance main amplifier 
noise pulse height linearit> count rate effects overload effects 
pulse-height dependence on rise time pulse-height stability and 
crossover walk (W H K ) 

926 STANDARD METHOD OF TEST FOR ABSORBED 
GAMMA RADIATION DOSE IN THE FRICKE DOSIMETER. ASTM 
D 1671 1963, Philadelphia; American Society for Testing and 
Materials (1965). 3p. Available from American Society for 
Testing and Materials, Philadelphia, 

The apparatus reagents calibration procedure, and equations 
for measurement of gamma radiation in the range of 0 2 x lo* to 
4 X 10* rads b> oxidation of ferrous ammonium sulfate (Fricke 
dosimeter) and determination of the ferric ion concentration 
spectrophotometrically are described (W H K ) 

927 RECOMMENDED PRACTICE FOR STANDARD CALI
BRATION AND FORM FOR NUCLEAR LOGS. API HP 33 1959, 
Dallas; American Petroleum Institute (1959). 12p. Available 
from American Petroleum Inst., Washington, D. C. 

Specifications are presented for the API (American Petroleum 
Institute) Nuclear Logging Calibration facility for establishing 
standard API Gamma-Ray and API Neutron Units for nuclear logs, 
for calibrating logging tools in these umts, and for a standard nu
clear log form and heading (L C L ) 

928 MEASUREMENT OF NEUTRON FLUX AND SPECFR 
FOR PHYSICAL AND BIOLOGICAL APPLICATIONS National 
Bureau of Standards Handbook 72. Washington, D. C ; National 
Bureau of Standards (1960). 98p. (NCRP-23). Available from 
Superintendent of Documents, GPO, Washington, D. C. 

The measurement of neutron flux and spectra is discussed 
various methods are compared, and results of intercomparisons 
are given Methods of measurement are discussed for the emis
sion rate of radioactive neutron sources, thermal-neutron flux 
epithermal-neutron flux, intermediate-neutron flux fast-neutron 
flux, and neutron energy spectra Neutron radiation in'^truments 
for area survey and personnel monitormg involving flux and spec
trum measurements are included Typical spectra of various 
neutron sources are shown (auth) 

929 STANDARD SPECIFICATION FOR THERMOCOUPLES, 
SHEATHED T^ PE K. FOR NUCLEAR OR FOR OTHER HIGH RE
LIABILITY APPLICATIONS ASTM E 235-67 Philadelphia; 
American Society for Testing and Materials (1968). I2p Avail 
able from American Society for Testing and Materials, Philadel
phia. 

The requirements for sheathed, Type K, thermocouples for 
nuclear applications are presented General design, manufactur
ing, inspection testing, and shipping aspects are considered 
(R W R ) 

930 PHYSICAL ASPECTS OF IRRADIATION. National 
Bureau of Standards Handbook 85. Washington, D. C.; National 
Bureau of Standards (1964). 114p. (ICRU-lOb). Available 
from Superintendent of Documents, GPO, Washington, D. C. 

Various techniques for the measurement of absorbed dose and 
exposure ar t discussed Characteristics of radiation (x y and 
neutron) instrumentation are covered in some detail including tht 
more sophisticated worK on standards The specification and mt i 
surement of radiation quality of incoming beams and y- and x-ray 
spectra are considered Available dati for stopping-power ratios 
and the average energy (W) required to produce an ion pair in a 
gas were reviewed On this basis modifications ot about 1 or 2 
percent in stopping-powci ratios and up to 1 percent m W are r e 
quired (R W R ) 

931 (NBS-SPEC, PUBL-260-27) STANDARD REFERENCE 
MATERIALS URANIUM ISOTOPIC STANDARD REFERENCE MA
TERIALS. Certification of Uranium Isotopic Standard Reference 
Materials Garner, E. L., Machlan, L A,, Shields, W. R (Na
tional Bureau of Standards, Washington. D. C ) . Apr 1971 162p. 
GPO $1.25. 

An Ignition procedure was developed that will yield reproducible 
stoichiometry for U308 The effects of temperature, length of 
Ignition, rate of cooling, pressure and type of atmosphere were 
mvestigated This igmtion procedure was used for the olendmg of 
high-purity ^̂ Û and ^̂ Û isotopes to prepare calibration standards 
for the determination of bias effects in the thermal emission mass 
spectrometry of uranium A description of the features of the mass 
spectrometer instrumentation mcluding the source, collector, and 
expanded scale recorder is given Two specific analytical p ro
cedures were used for the isotopic analysis of uranium and are 
adaptable, within a general framework, to fit the particular ion 
current intensity requirements of a wide range of isotopic dis t r i 
butions Mass discrimmation due to evaporation and ionization on 
the filaments, and other parameters such as temperature, time, 
sample size, sample mountmg, total sample composition, acidity, 
filament material, pressure, non-ohmic response, R-C response 
and source memory were studied The absolute isotopic abun
dances of 18 uranium SRMs were determined by thermal emission 
mass spectrometry The general approach was to determme ab
solute 235)̂ /238^ ratios by using calibration mixes to correct for 
filament bias Then the absolute ^^U and ^̂ Û were determined by 
^̂ Û isotope dilution For SRM U-0002, isotope dilution was the 
only practical means of determmmg the low abundance of ^̂ Û as 
well as the ^̂ Û The limits given for the isotopic composition of 
the uranium SRMs are at least as large as the 95 percent confi
dence limits for a smgle determination and include terms for in-
homogeneities of the material as well as analytical e r ror (auth) 

932 (DP-1260) IMPROVED AIR MONITOR IN A STAN
DARD NUCLEAR INSTRUMENT MODLLF. Woodward, Wil
liam J. {Du Pont de Nemours (E. I.) and Co., Aiken, S. C. Sa
vannah River Lab.). Jun 1971. Contract AT(07-2)-l. lop. Dep 
NTIS. 

An instrument was developed for multichannel monitoring of 
airborne radioactive contaminants using scintillation detectors 
Each channel is contained in a single-width nuclear instrument 
module (NIM) and consists of an amplifier an integral dis
criminator and a five-range count rate meter covering 0 — 300 000 
counts/mm Up to ten monitoring channels and a high voltage 
power supply can be installed in any standard NIM bin (auth) 

933 AMERICAN NATIONAL STANDARD AND IEEE STAN
DARD TEST PROCEDLRE FOR GEIGER-MUELLER COLNTERS 
ANSI N42 3 1969 IEEE No 309 1969 New York; Institute of 
Electrical and Electronics Engineers Inc (1969) 8p Avail
able from Institute of Electrical and Electronics Engineers New 
York 

Standard test procedures for Geiger—Mueller counters are 
presented ^ecifications for the test conditions, counter param
eters , and test equipment are given, and pulse characteristics 
are defmed (W H K) 

934 FILM BADGE SERVICES. NSF Standard No. 16 1966. 
Ann Arbor, Mich.; National Sanitation Foundation (1966). 27p. 
Available from National Sanitation Foundation, Ann Arbor, Mich, 

A standard prescribing mmimum requirements for film badge 
services is presented (W H K ) 

935 (RDT-C-2-1-T) DETERMINATION OF INSULATION 
COMPACTION IN CERAMIC INSLLATED CONDLCTORS (Divi
sion of Reactor Development and Technology (AEC), Washington 
D C ) Aug 1970 6p, RSO 

A standard prescribing requirements for determination of insu
lation compaction in ceramic insulated conductors for use in nu
clear and associated applications is presented (W H K ) 

936 (RDT-C^-5-T) SMALL PERMANENT MAGNET 
FLOWMETER FOR LIQLID METAL SERVICE, (Division of Re
actor Development and Technology (AEC), Washington, D, C ). 
Nov 1970 20p. LMEC. 
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A standard prescribing requirements for the design, fabrica 
tion, testing and inspection of a permanent magnet flowmeter 
foi liquid metal service to be used in a gas environment is 
presented (W H K ) 

937 (RDT-C-5-1-T) INDLCTIVF LEVEL MEASURE
MENT SFNSOR FOR LSE IN LIQUID METAL (Division of Reac
tor Development and Technology ( \EC) Washington D. C,). Apr 
1970 30p LMEC 

A standard prescribing lequirements for the design, material 
selection, fabrication and examination of inductive level measuie 
ment sensors for use in liquid mtta ls is presented (W H K ) 

938 (RDT-C-5-2-T) RESISTI\E LE\ EL ME ASLRP MENT 
SENSOR FOR LSE IN LIQLID METAL (Division of Reactor De
velopment and Technology (AEC) Washington D C ) . Apr 1970 
30p I MFC 

A standard prescribing requirements for the design, matt i ial 
selection, fabrication, e\a.mination, and shipping of resistive l t \e l 
measuiemtnt sensors loi use m liquid metals is presented 
(W H K ) 

(RDT-C-6-3-T) LIQUID METAL PRESSURE MI-A-
SUREMF^T S'i'^TEM, I LUSH-MOLNTED EDD'\ CLRRENT 
T \ P E INDLCTI\F \BSOLUTE OR GAGE. (Division of Reac
tor Development and Technologv (AEC) Washington, D C,) Oct 
1970 19p I MEC 

A standard prescribing requirements for the material selection, 
fabrication examination and installation of eddy current pres 
sure ga^t s for use in liquid metals is presenttd (W H K ) 

940 (RDT-C-7-1-T) THERMOCOLPLF M \TERIAL, IRON 
AND CONSTANT AN SOI ID CONDLCTOR (B\R1 , FIBERGLASS 
INSULATED AND SHI ATHED OVER FIBERGLASS INSULATION) 
(Division of Reactor Development and Technology (AEC) Wash
ington D C ) Apr 1970 l i p RSO 

A standard prescribing requirements for solid conductor iron 
and Constantan thermocouple mateiiai of foui types, bare fibei-
glass insulated, and sheathed o\er libcrglass insulation for ust 
in nuclear and associated applications is presented (auth) 

941 (RDT-C-7-2-T) THERMOCOLPLF MXTERIAL. 
IRON-CONSTANTAN, MAGNESILM-OXIDE INSLLATED AND 
SHEATHFD (Division of Reactor Development md Technology 
( \ I C ) Washington D C.) Apr 1970 lOp RSO. 

A standaid prtseuliint, requiienunts foi tht tniocoupk mi t t i i a l 
eonsibtinK of iion and C )nstdntan t inductoi s m ignt sium (jNidt 
msulatiin md a sheath ol seanii tss stainless bttel tubing, f<n 
use m nut It ir and ass )ti itcd ipiilie iLions ib pt e stnted (auth) 

942 (RDT-C-7-3-1) THIRMOCOLPI? MATERI \L , COP-
PFR WD CONST\\T\N SOLID CONDLCTOR (B \RE, I IBEH-
GL\^^ INSLL\TFD \ND SHE \THl 1) 0 \ E R FIBIRGLASS INSL-
LXTION) (Division of Reactor Development md Technologv 
(\FC) Washington D C.) Apr 1970 lOp. I{SO 

\ standaid piest i ibint , lequiicnit nts foi solid tonduct i 
coppti and Constantan tiiei moeouplt mateiials ol foui t>i)es, 
baie fibtiglass insulittd and shtathtd ovti filiei^lass insula 
tion ioi ust m nutk ii md assoeiattd applications i s n i t s t n t t d 
(auth) 

943 (RDT-C-7-4-T) THl UMOCOUPLI M\TLRIM 
COPPI R-CO\STANT\N, M AGNFMLM-OXTDI IN SI LATl D AND 
SHE ATH? D (Division ol Reactor Development and Technology 
(\EC) Washington D C ) Apr 1970 9p RSO 

A standdid piesciil^in^ icquucmtnts for thti moeouplt mate 
rial consisting of toppe I and Constantan magnesium insulation 
and a sheath of seamless stainltsb s t t t l tubing, foi use in nucltat 
and assoeiated appheations is piesenttd (W 11 k ) 

944 (RDT-C-7-6-T) THERMOCOLPIl \SSEMBL^,Nl -
CLE\RGR\DE C H H O M F L P \ S \LL \ILI , ST \INLP SS STI LL 
SHFATHID M XGNFSU M OXIDl- INSLLATED (Division of Re
actor Development md Technology (AEC) Washington D C) 
Jul19"0 21p RSO 

\ standiid piebctiliing mateiiai and asfaeniljl> requirements foi 
seamless stainless bletl shtathtd magnesium oxide insulated 
Chionitl P/Alume i the miocouplt asbt niblit s foi u s e i n d i i t c t 
contact v\ith flov\ing h%h tempt latuit liquid sodium fluid in 
nucltai i t i t t o r systems i s p r t s t n t t d (W H K) 

945 (HDT-C-8-2-T) I IQl ID SODILM BLARING I ILM 
THICKNESS, \ ARIXBLL RELLCTXNCE TRXNSDLCER, PROXIM-
IT'i MI \SLREMFNT s-\ STEM (Oivision of Reactor Develop
ment and Technology (\f C) Washington D C.) Oct 1970 19p. 
LMFC 

A standaid piest i ibing requi i tnunts for the material selte 

tion fabrication and examination of displace ment b^8<-s for use 
m liquid sodium svstems is piesented (W H K ] 

946 (RDT-C-9-1-T) SINGLE-POINT STRIP-CliAnT RE
CORDING POTP NTIOMFTER (Division of Reactor D'^velc jment 
and Technology (AEC) Washington D C ) . Aug 1970 bp RSO 

A btandaid prescribing requirements for single-point s"̂  ip-
chait recording potentiometers for use m nuclear and associated 
applications is piesented (W H K ) 

947 (RDT-C-9-2-T) MLLTIPOINT STRIP-CHART RE
CORDING POTENTIOMETER (Division of Reactor Development 
and Technology (\EC) Washington D C) Sep 1970 lOp RSO 

A standaid p i t s t i ibmg itquirements for multipoint s t i ip-
chait recording potentionictt i s for ust m nuclear and associated 
applications is presented (W H K ) 

948 (RDT-C-18-1-T) CIRAMIC ELECTRICAL INSULA
TORS (Division of Reactor Development and Technology (AEC), 
Washington I) C) Jul 1970 9p. LMFC 

\ standard picseribing itquiiements loi ct iamie t l t t t i i ca l 
insulators foi use in high temperature nuclear and assoeiated 
applications is presented (W H K ) 

949 (HnT-F-3-2-T) CALIBRXTION SYSTEM RLQLIRF-
Mt NTS (Division of Reactor Development and Technology (AEC) 
Washington D C) Feb 1969 5p. RSO. 

\ btandaid pi tsci ibmg rcquiremtntb foi the talibiaiion 
of measuring and test equipment for use in nucltai and associattd 
appheations is [)iebented (W H K ) 

950 \M1 RICAN N \TION \L ST\ND\RD FOR HIGH \ OLT-
XGF CONKI CTORS FOR Nl CLP AR IXsTRl MINTS \NSI 
N42 4 1971 New York Institute of Mectrical and I lectronics 
I ngineers Inc (1971) 8p Xvailable from Institute of I lec-
tnca l and I lectronics t ngineers Inc New York 

A bpecitic ition stand ird tor coaxi il high voltage connettors 
for nutleir inbtruments for dt applicationb up to ,J01)0 \ and 
It ipplications up to 3o00 \ rms at 6U H/ is prebtnttd (W H K ) 

951 C \M\C \ SYSIl-M OP COMPLILR-DIRI CI ED 
I L i e TRONIC S Tradov-bki. K (Ciesellbthaft futi Kern 
lur^( hung mbH K u Ibruhe, Otr ) Vtumw ii t \tonitt,eh , ID 
\ j ^ 394 o( Vug 1970) (In German) 

Compute I aijplication to nitasui emtnt and conti ol (C AMAC) 
1 tprefctnls i s\ stt m ot toinputcr-dirtt te d tlectronit s which 
was elaboi ate d by the Lui opt an stand i idolnuciea i t i t t t i onits 
(1 SONE) committee oi the !• ui >pe in nutk ii i estai th i iboi a-
toi Its CAM AC speeifusthe data exchange between an txpci i-
mentil station and a tomputei theretoit it is nioi e than a new 
btindaid ol tquipment suth is 1 SON! md nueltai instiument 
modules (NIM) C AMAC is a modulai system that also deter-
miiits mech mit ii dimensions powei supply and digit il as well 
as inalog sign lis m such i wa> that i compatible sjbttni of 
computei-dirttted elet t ioni ts can bt designed Pi ictital ap-
()lie ations u c discussed w ith i espect to C{juntei s and timei s 
gimma spcctiometiy and nucle ir fission (H B G ) 

952 H\Dl\TION S \ n T"̂  FOHX-IU'i DIIIRNCIIOX 
\ND I LI ORI SC I NCI \ \ M YSIS I q\ [PMI \ T \ \ s l X43 2 
196 New •̂  ork \mer i cm N ttionil stindards Institute ([19^]) 
34p \vailable fiom \merican X itioml Standards Institute 
New York 

St indaid gutdtane s toi tlie i adiation s ilet^ i spe t t so t t h t 
de bign and ope I ition ot \ i i} difti ittion ind tluoi t btt nee ami 
>bib equipment l i t piesented (W \\ K ) 

953 (RDT-C-15-2-T) WIDE-RANGE (10 DI-C \DE) NEU
TRON FLUX MONITORING CHANNEI (Division of Reactor De
velopment and Technology (AEC) Washington D C ) . I eb 1971 
I9p RSO 

Tht basic icquuemtnts for the design fabrication testing ship-
inng and quility assurance fo i ncution monitoi ing channel capa
ble of measui ing ten decades of neutron flux using a single fixed 
position fission chamber are presented The standiid is apphciblt 
to neutron flux monitoi mg chinnels foi thermal last and some 
les ta ich le ic to i s that ha\ t neutron tlux changes ot ttn decades oi 
I tss and when the noimal opei ating pei lod is not shortei than about 
ten seconds (auth) 

954 (SC DC 714161) NEUTRON ENERGY DI PLNDLNCt 
OF DAM \GE TO SEMICONDUCTOR DI VICES. McKenzie, J, M. 
(Sandia Labs,, Albuqueique, N. Mex.). Jul 1971. 15p. Dep, 
NTIS. 

An cxpcnmtntal neutron standard rtniotc from the resonanct 
region is proposed and an experimental prot tdurt is de\cioptd 
to compart tht dama^t tfttctivcness of an unknovvn sptctium l( 
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the standard A systematic set of txpei iments c n semiconductor 
devices lb developed to provide damage equiv alt nets for tht ef 
fects of different neutron spectra on v arious dcv ict paramett rs 
A carr ier generation lifetime damage constant a ca i r ie r re 
moval damage constant and a damage constant of an operating 
majority car r ie r device were determined for different neutr n 
spectra relative to the damage produced by 14 1 Mc\ neutrons 
(W H K ) 

955 (RDT-E^-19-T) PLUGGING TEMPERATLRE IN
DICATOR ASSEMBLY FOR SODIUM SERVICE. {Division of 
Reactor Development and Technology (AEC), Washington, D, C.), 
Aug 1971, 18p, LMEC. 

A standard prescribing requirements for plugging temperature 
indicator assembly for sodium service for nuclear and associated 
applications is presented 

956 (RDT-C-4-5-T(Rev )) PERMANENT MAGNET FLOW
METER FOR LIQUID-METAL PIPING SYSTEMS (Division of 
Reactor Development and Technology (AEC) Washington D C.) 
Aug 1971 24p LMEC 

A standard piescribing requirements for tht design fabrication, 
testing, and inspection of a permanent magnet flowmeter for liquid-
metal service is presented (W H K ) 

957 STANDARD INTERFACl CONCEPT FOR COMPUTER-
CONTROLLED PARTICLE ACCI LI RATORS Machen D R , 
Bibwell L R (Los Alamos Scientific Lab N Mex ) lEFI 
(Inst Elec Electron Eng) , Trans Nucl Sc i ,NS-18 No i 
363-4(Jun 1971) 

From National particle accelerator conference, Chicago III 
(1 Mar 1971) See CONF-710308 

A survev of the existing (and planned) particle acceleratois 
throughout North America and Euiopc will imniediatch indit ate 
the unmistakable pioliferation of either partial oi total digital 
computer contiol s^st tms The cvbernttic-lil e tentacles of these 
systems have reached into the remotest areas of the particle ac
celerator One also realizes that each facilit\ has designed spc 
cial hardware unlike an\ othei to handle the interface problem 
between the accelerator and the computer A furthei look will 
convince one that the various interface problems a i t similai The 
practical solution to tht standard interface conctpl for computtr 
control svstems is discussed Suth an accelerator computer 
independent scheme for intei face could well save man\ man 
years of redundant design effort and invoke considerable cost 
savings in system implementation A s\ stem organized about the 
datawav and branch control highwav of the CAM AC standard is a 
potential contender (auth) 

958 INTERNATIONAL INTERCOMPARISON OF THERMAL 
NEUTRON FLUX DENSITY STANDARDS USING 4Tr/3-r COINCI
DENCE TECHNIQUE Shahani, M G , Sharma, D (Bhabha 
Atomic Research Centre, Bombay) pp 279-84 of Proceedings of 
the Nuclear Physics and Solid State Physics Symposium, Univ of 
Roorkee, December 2 8 - 3 1 , 1969 Vol II Bombay, Dept of Atomic 
Energy (1969) 

From Nuclear Physics and solid state physics symposium, Roor
kee, India (28 Dec 1969) See CONE 691208-(Vol 2) 

959 (RDT-C-15-3-T) CURRENT PULSE PREAMPLIFIERS 
FOR USE WITH FISSION COUNTERS. (Division of Reactor Devel
opment and Technology (AEC), Washington, D C ) Aug 1971. 
30p. RSO. 

A standard for the required performance, test procedures, and 
construction materials for preamplifiers for fission chambers 
is presented Three types of preamplifiers are covered mcluding 
single ended input and output, differential input and single ended 
output, and differential input and output (W H K ) 

960 TENTATIVE METHOD FOR FAST-NEUTRON FLUX 
MEASUREMENTS BY TRACK-ETCH TECHNIQUE ASTM 
E418-70T. Philadelphia; American Society for Testing and 
Materials (1970) 5p Available from American Society for 
Testing and Materials, Philadelphia 

The measurement of neutron flux by the use of fissionable ma
terials is discussed. Fission fragments emitted by the fissionable 
materials during neutron bombardment penetrate a suitable r e 
cording medium, such as plastic, glass, or mica, that is in con
tact with the fissionable material. Appropriate etching techniques 
render the path of the fragment in the recording medium visible 
under an optical microscope. Since measurement of the decay of 
radioisotopes is not mvolved in the method, irradiation times are 
limited only by the maximum number of fission-fragment tracks 
that can be clearly distinguished without pile-up—approximately 
2 X 10^/cm^. The neutron-energy range over \^ ich the common 
fissionable materials are useful is between 1 keV and 18 MeV. 

As with other methods used to determi le neutron flux, the un
certainties in some cross-section data make it difficult to as 
sign an over-all accuracy value to this method {R W R ) 

961 (CONF 701002-, pp 48b-99) S rANDARl) tOII PREP 
ARATION. Lauer, K, F. (Lurope<*n Atomic Energy Community, 
Gecl (Belgium). Centril Nuclcir Measurements Purcau). 

From Symposium ou neution st ndards uid flux mn in iliz i ion, 
Argor.nc, 111. (21 Oct 19)0). 

In Neutron stindaids and flux norn ili / i t ion. 
liu C tnl idi Bull uu foi NutUai Me ibure ments (( BNM) jf 

1 uiatom has an e \ti nsive pi (>f,i am ot foil pu jiaiatien md is 
sa\ inf̂  1 his pi J^i im is d( \ )ttd to tht de \i lo] nitnt an 1 i t s t a reh 
of diff"̂  1 e nt teuhniquLS toi foil pi e|:»drdtion thi d( ^t»-niin ition of 
isotopic tom[ositions of foil ni i teri i l md the developn(nt of 
me thodb for f( il as'-aviui^ bv nand sti uc tiv mt thoi'- ind bv quan 
t ttitivt debtiu tivi nut ods ittti tht fcjiK hive, be t, n use i Jht 
spr t 1(1 found in tlu fib=nn eioss section hi l f -hvts , ind manv 
othti f itc^oiies ot iiue leai d ita has U d just tetntl> to a niOi t 
thoi ough txaiiin it ion of toil pioduc tion md pai titulai ly of assay 
mj Problcnifa t nt ountt n d dui ing prt pai atu n and assav mg of 
"standard i lyt rs used foi the measui e nit nt of n* utt cm standartls 
oi flux densities i i t discuss d briefly (uilh) 

962 (CONF-701002) NEUTRON STANDARDS AND FLUX 
NORMALIZATION. Proceedings of a Symposium held at Argonne 
National Laboratory, Argonne, Illinois, October 21-23, 1970. 
(Argonne National Lab., lU,). Aug 1971. 525p. Dep, NTIS. 

Separate abstracts were prepared for 40 of the 43 papers pre
sented The three remammg papers were previously included in 
NSA For abstracts of these three papers see CONF-701002-1, 
CONf-701002-2, and CONF-701002-3 in a cumulative report 
number index (W H K ) 

963 (CONF-701002-, pp 410-14) SOME VIEWPOINTS ON 
CROSS-SECTION STANDARDS AND RELATED PROBLEMS FOR 
FAST-NEUTRON ELASTIC- AND INELASTIC-SCATTERING 
MEASUREMENTS. Holmqvist, B. (Aktiebolaget Atomenergi. 
Studsvik (Sweden)). 

From Symposium on neutron standards and flux normalization, 
Argonne, lU. (21 Oct 1970). 

In Neutron standards and flux normalization. 
Pioblems connected with accurate measurements of fast-neutron 

elastic- and inelastic-scattering cross sections mclude a need for 
standard cross sections In this paper the interest is concentrated 
on cross-section standards that can be used in the 100-keV energj 
range But, in addition, problems concernmg the mi 11 ion-electron-
volt energ> range are briefly discussed Usually elastic and m-
elastic cross-section experiments are performed relative to the 
n-p and C(n,n) cross sections However, the large recoil effect of 
the (n,p) reaction makes carbon a better standard below a neutron 
energy of about 1 5 MeV Some comments are also made about the 
general properties of organic scintillation detectors and lithium 
glass scintillation detectors used for measure*^^nts of fast-neutron 
fluxes (auth) 

964 (CONF-701002-, pp 285-312) NEUTRON-CAPTURE-
CRO&S-SECTION STANDARDS. Carlson, A. D. (Gulf Radiation 
Technology, San Diego. Calif.). 

From Symposium on neutron standards and flux normalization, 
Argonne, III. (21 Oct 1970). 

In Neutron standards and flux normalization. 
lechniques employed in measuring capture cross sections are 

reviewed to determine what conditions should be satisfied b> 
capture-cross-section standards The elements satisfymg most 
of these conditions are Rh, Ag, In, I, Tb, Ho, Tm, Ta, Re, Ir, and 
Au For each of these elements, the measurements of the capture 
cross section are examined to determine the status of the cross 
section as a working standard (auth) 

965 PRECISE METHOD FOR THE DETERMINATION OF 
SECONDARY STANDARDS FOR DEUTERON ANALYZING TEN
SORS. Keaton, P. W. J r . ; Armstrong, D. D.. Lawrence, G. P., 
McKibben, J L., Ohlsen, G. G. (Los Alamos Scientific Lab., N 
Mex.). pp 849-51 of Polarization Phenomena in Nuclear Reac
tions. /Barschall , H. H. (ed.). Madison. Wis., Univ. of Wis
consin Press (1971). 

From third international symposium on polarization phenomena 
in nuclear reactions, Madison, Wis (Aug-Sep 1970) See COO-7-
593, CONF-700811. 

966 TENTATIVE METHOD FOR COLORIMETRIC DETER
MINATION OF TECHNETIUM IN AQUEOUS SOLUTIONS ASTM 
E417-70T Philadelphia American Society for Testing and 
Materials (1970) 5p Available from American Society for 
Testing and Materials Philadelphia 
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The method is applicable to known volumes from the processing 
of irradiated nuclear fuel and from laboratory studies on irradi 
ated nuclear fuel It can be used for solutions that contain as 
little as 0 4 Mg The method is based on measurement of the 
absorbance of the technetium thiocyanate complex in chloroform 
Two comparison standards bracketing the unknown are used 
(M C G ) 

967 STANDARD METHOD OF TESTING DEU^TERILM 
OXIDE ASTM D2184-68 Philadelphia American Society 
for Testing and Materials (1968) 6p Available from Ameri
can Society for Testing and Material" Philadelphia 

Measurement of the isotopic composition of hydrogen in heavy 
water is described Measurement of the specific gravity of heavy 
water is a pret ise and accurate method ior determining the iso 
topic composition to iO 03 at k deuterium {M C G ) 

968 TENTATIVE METHODS FOR MEASURING FAST 
NEUTRON FLUX FOR ANALYSIS FOR ^^^V,^ PRODUCED BY 
238L FISSION ASTM E393-69T Philadelphia, American 
Society for Testing and Materials (1969) 7p Available from 
American Society for Testing and Materials Philadelphia 

Two procedures are described for measurement of fast neutron 
fluxes by determining ^ °̂Ba from the •̂'̂ U(n,f) fission product r e 
action One method is the nondestructive determination of '''"Ba 
by direct counting of '''"La several days after the irradiation The 
second method is chemical separation of ''*^Ba and subsequent 
counting of it or its daughter '''"La Neutron fluxes can be mea-
=5ured m the range from 10^ to lO''' n/cm^ sec (M C G ) 

969 STANDARD METHOD OF TEST FOR RADIOACTIVE 
TRITILM IN WATER ASTM D2476-70 Philadelphia Ameri
can Society for Testing and Materiils (1970) 3p Available 
from American Society for Test i i^ and Materials Philadelphia) 

A method is described for the liquid scintillation measurement 
of tritium radioactivity in water, I2O or HlO Ihe minimum de
tectable activity IS 2 pCi/mi for a 50-mI sample counted for 20 
mm m a counter where the background is JO cpm and the efficiency 
is L̂  5 c Multiple solutes are used m the bfintiUator to provide 
the best combination ot wavelength and pulse height for this applica
tion (M C G ) 

970 CURRENT STATUS OF MOESSBAUER SPECTROS
COPY STANDARDS Berber, Rolfe H. (Rutgers-The State 
Umv., New Brunswick, N. J ). pp 3-15 of Moessbauer Effect 
Methodology Vol. 6 /Gruverman, Irwm J. (ed.) Boston, 
New England Nuclear Corp. (1971). 

From sixth symposium on Moessbauer effect methodology, 
Chicago, III. (25 Jan 1970). 

Efforts to standardize the reporting of Moessbauer data are 
reviewed, including work on the velocity calibration of spectrom
eters and on isomer shift standards with respect to iron, tin, iodine, 
and other Moessbauer nuclides Suggestions are made concerning 
nomenclature and conventions for reporting Moessbauer effect 
data 43 references (auth) 

971 SPECIFICATION FOR GAMMA RADIOGRAPHY EX
POSURE CONTAINERS FOR INDUSTRIAL PURPOSES, AND 
THEIR SOURCE HOLDERS British Standard 4097 1966 
London, British Standards Institution (1966) 17p. Available 
from American National Standards Institute, New York 

A standard prescribing requirements relating to shielding con
tainers foi sealed gamma sources tor use m radiography is p r e -
bented (W H K > 

972 SPECIFICATION FOR GAMMA-RADIOGRAPH"i 
SEALED SOURCES British Standard 3513 1962 London, 
British Standards Institution (1962) 15p Available from 
American National Standards Institute, New York 

A standard piescribing requirements relating to the supply of a 
range of sealed gamma sources for use in radiography is presented 
The standard covers sources of a-^tivitv up to approximately 
100 curies for cobalt-60 or 300 curies for cesium-137 or iridium-
1J2 (W H K ) 

973 SPECTRA AND CONVERSION FACTORS OF NEU
TRON CALIBRATION SOURCES Burger, G , Ecki, W ; Gredel, 
H (Institut fuer Strahlenforschung, Neuherberg, Ger ) pp 467-
75 of Advances in Physical and Biological Radiation Detectors 
Vienna; International Atomic Energy Agency (1971) 

From Symposium on new developments in physical and biological 
radiation detectors; Vienna, Austria (23 Nov 1970) See STI/PUB-
269; CONF-701112. 

The absolute output and spectra down to En ~ 700 keV have been 
measured for several standard neutron sources (AmBe, PuBe, 

AmF, AmB, ^̂ ^Cf) Spectral measurements were performed with 
organic scintillators The principal features of the experimental 
technique and the method of data analysis are discussed The mea
sured spectra are compared with theoretical ones, the dose-fluence 
conversion factors are calculated and changes in these for different 
assumptions of the unknown low energy neutron spectrum are es t i 
mated For some of the sources, leakage spectra from water mod
erators of varying sizes are calculated by a Monte Carlo code, the 
results are compared with measured leakage spectra and the cor
responding conversion factors evaluated The values for the un
shielded sources decrease to about 70% when the sources are put 
into the centei of a 12 in moderator (auth) 

974 STANDARD MFTHOD FOR CONTROLLING QUALITY 
OF RADIOGRAPHIC TFSTING ASTM F142-68 Philadelphia 
American Societv for Testing and Materials (1968) 8p Avail
able from American Society for Testing and Materials Phila
delphia 

Standards are presented for controlling the reliability or quality 
of radiographic images produced during the radiographic inspec
tion of materials These standards cover the technique used, the 
equipment and film material used, safety, and the lecordmg of data 
on the method and results Ihe number of areas or parts to be 
radiographed and the acceptance standard to be applied shall be 
specified Ihe quality level required for ladiography shall be at 
least 2 percent (2-21), unless a higher or lowei quality is agieed 
upon by the purchaser and the supplier (L C L ) 

975 SPECIFICATION FOR DIRECT-READING PERSONAL 
DOSFMFTERS FOR X- AND GAMMA RADIATION British 
Standard 3385 1961 London, British Standards Institution (1961) 
8p Available from American Nitional Standards Institute, 
New York 

A standard prescribing requirements for the design of personnel 
quait?-fiber pocket ionization chambei for the measurement of 
integrated x and gamma radiation exposuie doses in roentgens is 
presented (VV H K I 

976 (CONF-711002-, pp 122-33) PREPARATION OF STAN
DARD LAYERS BY VACUUM EVAPORATION. Eschbach, H. L. 
(European Atomic Energy Community, Geel (Belgium). Central Nu
clear Measurements Bureau). Oct 1971. 

From third international symposium on research materials for 
nuclear measurements, Gathnburg, fenn (5 Oct 1971) 

Methods used for preparing boron and lithium standard layers 
and some experimental results are discussed Preparation meth
ods for metallic uranium foils are discussed since their prepara
tion and subsequent definition (together with other samples) are 
required for exact determination of the half-life of •̂'̂ U Much the 
same care and precaution are involved as with the neutron flux 
standards (auth) 

977 DETERMINATION OF THE THERMAL NEUTRON 
FLUENCE BY COBALT ACTIVATION MONITORS Koehler, W 
(IAEA, Vienna) Vaninbroukx, R Int J Appl Radiat Isotop 
22 No, 9, 529-41(Sep 1971) 

The determination of the thermal neutron fluence by cobalt 
activation monitors is a» usual practice in reactor irradiation 
experiments To facilitate a more uniform presentation and 
intercomparison of the experimental data the Working Group 
on Reactor Dosimetry elaborated recommendations for the ex
perimental procedure concerning special types of monitors, mea 
surement of the induced activity by comparison with calibrated 
^̂ 'Co standards, nuclear constants to be used and corrections 
In addition to pure cobalt monitors (discs 0 1 mm thick, 3 mm 
or 10 mm dia , wires 10 mm long, 0 125 mm dia ), alumin
ium l°c cobalt discs (0 1 mm thick, 10 mm dia ), prepared 
by CBNM, and aluminium —0 1% cobalt wires (10 mm long, 0 5 
mm dia ), offered by NBS, are recommended The ^"Co standards 
distributed in 1963 were calibrated by the CBNM, in 1969 the 
IAEA offered four types of ^"Co-standards pursuant to these 
recommendations The main nuclear constants involved in the 
method are the thermal activation cross section of ^^Co, (JQ = 37 3 ± 
0 2 barns, the half-life of ^"Co, Ts = 5 28 ± 0 01 yr, and the ther
mal absorption cross-section of ^^Co, a, = 2 0 ± 0 2 barns The 
values of the correction for the diminution of ^̂ Co and ^̂ Co are 
given as well as those of the correction for the flux perturbation 
by the monitors The correction for epithermal activation must 
be determined for each experiment An overall accuracy of ±27 
can be obtained, ratios ol fluence values however, can be deter 
mined with an accuracy better than ±17 (auth) 

978 PERSONAL PHOTOGRAPHIC DOSIMETERS ISO 
R 1757 1971(E). International Organization for Standardization 
(1971). 9p. Available from American National Standards Insti
tute, New Itork 

A standard prescribing requirements for the specification and 
testing of personal photographic dosimeters is presented (W H K ) 
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979 GENERAL RECOMMENDATIONS FOR THE TESTING: 
CALIBRATION AND PROCESSING OF RADIATION MONITORING 
FILMS. BS 3890 1965 London, British Standards Institution 
(1965). l i p Available from American National Standards 
Institute, New York. 

A standard presciibing requirements for testing, calibrating, 
and processing radiation monitorii^ films is presented (W H K ) 

980 SPECIFICATION FOR FILM BADGES FOR PERSON
NEL RADIATION MONITORING BS 3664 1963. London; 
British Standards Institution (1963). 8p. Available from 
American National Standards Institute, New York 

A standard prescribing xequirements for films badges tor 
personnel monitoring is presented (W H K ) 

981 DIRECT READING POCKET TYPE ELECTROSCOPE 
EXPOSURE METERS. ISO R 1758 1971(F) International 
Orgamzation for Standardization (1971). 3p Available from 
American National Standards Institute, New York. 

An ISO Recommendation prescribing requirements for direct 
reading pocket tvpe cxpo'^ure meters for x and/or gamma radia
tion from SO kc\ to 3 Me\ is presented (W H K ) 

982 INDIRECT READING CAPACITOR TYPE POCKET 
EXPOSURE METERS AND ACCESSORY ELECTROMETERS. 
ISO R 1759 1971(E) International Organization for Standardiza
tion (1971). 3p. Available from American National Standards 
Institute, New York 

An ISO Recommendation prescribing requirements for indirect 
reading capacitor type pocket exposure meters and associated 
electrometers for x and/or gamma radiation in the range from 
30 keV to 3 MeV is presented tW H K ) 

983 (CONF-710301-(Vol 2), pp 528-42) PRESENT STA
TUS OF STANDARDS Landon, H H (N itional Bureau of 
Standards Washington, D. C ) 

Fiom third conference on neutron cross sections and technology, 
Knoxville Tenn (15 Mar 1971). 

The status of neutron cross section data for nuclei gencrailv 
accepted as standaids or potentially useful as such is presented 
This includes our knoA-ledge of the cross sections of the light 
elements, from hydrogen through carbon The accuracy with which 
these data are known o\er tbe energy range of interest m nuclear 
technologv is presented The status of the data for cross sections 
useful as secondary or relative standards for reactions such as 
capture and fission is presented Aieas of interest for future 
work to impiove our knowledge of the cross-sections which com
prise the basis of our measurement system for neutron cross 
sections and neutron flux are summarized (auth) 

984 (AERE-M-2453) FISSION CHAMBERS AS SECOND
ARY STANDARDS FOR NEUTRON FLUX DENSITY MEASURE
MENTS. Leake, J . W. (Atomic Energy Research Establishment, 
Harwell (England)). Jul 1971. lOp. Dep. NTIS (U. S. Sales 
Only). UK 9p. 

Fission chambers to be used as secondary standards for the 
measurement of neutron flux density have been designed and manu-
lactured Each chamber has a high and a low sensitivity section 
(containing 42 mg and 8 mg of uranium, respectively) (auth) 

985 ELECTROMETERS FOR STANDARD IONIZATION 
CHAMBERS Oppelt, J (Czechoslovakian Meteorological 
Inst , Prague). Radioisotopy. 11 No. 6, 1053-1100(1970). 
(In German). 

For the development of standard devices m the tield of ionizing 
radiation the properties of electrometers are discussed which are 
required for obtaining an accuracy of a few promille Special at 
tention is given to load measurement and to the influence of the 
parasitic capacity of the collector system (auth; 

986 EXTERNAL DIAMETERS OF CYLINDRICAL RADIA
TION PROBES CONTAINING GEIGER-MUELLER OR PROPOR
TIONAL COUNTER TUBES OR SCINTILLA.TION DETECTORS 
lEC Publication 256 1967. Geneva Bureau Central de la Com
mission Electrotechmque Internationale (1967) 5p (In French 
and Ei^lish) Available from American National Standards In
stitute, New York 

An lEC recommendation that specifies the external diameters 
of cylindrical radiation probes containing G —M counters, propor
tional counters, or a scintillation counter, and possibly a p r e 
amplifier IS presented (W H K ) 

987 INDEX OF ELECTRICAL ME\SURING iPPVRATLS 
LSED IN CONNFCTION WITH IONIZING R\DI'\TiON IFC Pub
lication 181 1964 Geneva, Bureau Central de la Commission 

Electrotechmque Internationale (1964) 62p (In French md 
English) \vi i l ible from \niericin \ itionil "^tmdirds Institute 
New York 

Vn index of r idiatioti me isuri ig instrument = cui it i 1\ m mu 
1 iclui ed b> industr\ oi likeU lo be m uiul icturcd in the ne u fu 
ture which ^ ^ t s e ich i isti u iient i design iti m md i cit ti ili > i 
to permit its im imbi^uous idenfifit it ion is pie st ntetl C ite^oi it s 
intlude Jdsic radiilion me isurmg ipparatus speciil appiritus for 
tbe control and the s ifet> of nucle ir re tctors qpcciil ippiritu'^ 
for he iltli physics, speciil i[ip u itus toi prospectiiij? ind tor t ic 
mining iidusti>, uid i idiomt n c g igc s (U H K ; 

988 INDIX o r I T rCTRTC \L MF\ST RING \ P P \ R \ T l b 
i SI D IN CONNrciION WITH lOM/ING R\DnTION IFC Pub
lication 181 \ i96j Geneva Bure lu C entr i l de la Commission 
I lectrotechnique Internationile (19rj) "Sp (In several lan
guages) \vailable from \merican Nationil standards Institute 
\ew ^ork 

\. bupplc nent lo II C Pubhtalion Ihl which wis issued in 1964 
and which ^i\es designations and definitions, m Ftench and English 
)nl\ cl t l t c t t u a l incasiim^ ippaiatus used n connet tion \\ ith 
loni/ii ^ 1 uhition, is pie&cnttd liiis bupplcnient t;roLpt> the des
ign i tons in nine lan^uigcs incUdmg i-rcnc h, English husstan, 
Dut( h C ei m m It ili m, I ohsii S) inibh, ind Swedibh 'V\ H K ) 

989 INDEX o r n rCTRIC \ L M F \ S I RING -\PP\R\TL'5 
I SPD IN CONNECTION WITH IONIZING RXDIATION IFC Pub
lication 81B !96r Geneva Bureiu C entral de li Commission 
Flectrotechnique Internationile (1966) "4p (In sever il 1 m-
guages) \va Uble from \merican National standards Institute 
New York 

V supjilenient 11 It C Uetoi mentlation 1 ^̂ l which designates and 
dttmes ladiation nicisuun^ insliuiiLnts is | lebenltd (\\ H K i 

990 DC PERIODMETERS CHVRACTERISTICb \ND 
TEST METHODS lEC Publication 295 1969 Geneva Bureau 
Central de la Commission Electrotechmque Internationale (1969) 
36p (In French and English) Available from American Na
tional Standards Institute New York 

An II C lecommendation to establish standaids conceminfi the 
electrical characteiistics and test methods foi dc peruxlmettis 
is presen^^d (W H K ) 

991 EXTERNAL DIAMETER OF PL \NCHFTS I SED IN 
NtCLEAR ELECTRONIC INSTRLMENTS lEC RiblicUion 248 
1967 Geneva Bureau Central de la Commission Electrotech
mque Internationale (1967) 5p (In French and English) 
A.vailable from American National Standards Institute New 
York 

An lEC recommendation which gives the standard values foi tlie 
external diametei of planchets used m nuclear electronic mst iu-
ments m connection with lonizmg radiation is piesented (W H K ) 

992 ANALOGLE VOLTAGE RANGES AND ^ OGIC LEVELS 
FOR MAINS OPERATED NUCLEAR INSTRLMENTS lEC Publi
cation 323 1970 Geneva Bureau Central de la Commission 
Electrotechmque Internationale (1970) "p (In French and 
English) Available from American National Standards Institute 
New York 

An lEC recommendation to establish standaid voltage langts 
and maximum permissible output voltages for analog signals and 
output impedances for analog circuits and to establish digital logic 
levels for binary signals for mams opeiated nucleai electronics 
instruments is presented (W H K ) 

993 SLPPLY VOLTAGES FOR TRANSISTORIZED NLCLEAR 
INSTRUMENTS STABILIZED D C POWER SL PPLIES TOLER
ANCES OF VOLTAGES lEC Publication 293A 1970 Geneva 
Bureau Central de la Commission Flectrotechnique Internationale 
(1970) 7p (In French and English) Available from American 
National Standards Institute, New York 

An lEC recommendation for mams operated stabilized dc power 
supplies for transistorized instruments used in nucieai electronicb 
IS presented Ihe tolerances ot standard stabilized dc poivei 
supply voltages are specified v, th respect to changes in mains 
voltage and load and to changes in ambient tempeiature (W H K ) 

994 SLPPLY VOLTAGFS FOR TRANSISTORIZED Nl -
CLEAR INSTRUMENTS lEC Publication 293 1968 Geneva 
Bureau Central de la Commission Electrotechmque Internationale 
(1968). 7p (In French and English) Available from Ameri
can National Standards Institute, New York. 

An lEC recommendation for standard values and tolerances of 
nominal ac mains supply voltages and frequencies for nucleai 
instruments and standard values of nominal stabilized dc supply 
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voltages for dc supply of nuclear instruments by mains-opierated 
stabilized dc sources that are not an integral part of the instru
ment IS presented (W H.K ) 

995 STANDARDS AND THEIR DISSEMINATION IN THE 
FIELD OF RADIATION MEASUREMENT. Jennings, W A. 
(National Physical Lab., Teddington, Eng.). pp 2-3 of Radiation 
Dose and Dose Distribution Measurements in the Megarad Range 
Slough, Eng.; United Kingdom Panel on Gamma and Electron I r 
radiation (1971). 

From Symposium on gamma and electron irradiation; Tedding
ton, England (6 Jul 1970). See CONF-700659. 

A brief account is given of the NPL's work and philosophy in 
the field of dosimetry, with special reference to standards and 
calibration services (UK) 

996 CERTIFICATION OF CLASS I STANDARD SPECTRO
METRIC GAMMA SOURCES, Konstantinov, A. A.; Anufriev. 
S. N. Meas. Tech. (USSR) (Engl. Transl.), 14 No. 2, 297-300 
(Feb 1971). 

Translated from Izmer. Tekh.; 14 No. 2, 77-80(Ieb 1971). 
High accuracy can be obtained jA-ith the relative method of de

termining y-radiation activity using a scintillation counter only 
when the samples are precisely positioned, especially for small 
distances between the source and the radiation detector Because 
of the low levels of activity of the standards (approximateh 0 "j 
/iCi), standard spectrometric gamma sources must be calibiated 
for small distances between the source and the detector Addi
tional measurements taken with the source rotated through 180 
greatly reduce the systematic e r ror caused b\ inaccurate posi
tioning A large scintillation crystal of Nal(Tl) used as a detector 
reduces systematic e r ro r in relative measurements owing to the 
sources shifting from the detector axis and to variations in the 
dimensions of the radioactive spots of different sources (auth) 

997 (ICRU-20) RADIATION PROTECTION INSTRUMEN
TATION AND ITS APPLICATION. (International Commission 
on Radiation Units and Measurements, Washington, D. C.), 1 Oct 
1971. 60p. ICRU, Washington, D. C. $3.50. 

A basic discussion of radiation quantities and units, the inter
pretation of instrument readings in terms of such units, and the 
accuracy usually required is presented Instrument character
istics for ionization chambers, gas proportional counters, G—M 
counters, scintillation counters, photographic devices, and solid 
state and activation devices are discussed The choice and use of 
instruments for surveying, area monitoring, and environmental 
monitoring, particularlv, sealed gamma-ray sources, sources of 
X rays and electrons, unsealed sources, reactors and sealed neu
tron sources, and accelerators are discussed Also, the choice 
and use of instruments for individual monitoring are considered 
The calibration of instruments is discussed, and data on thermal 
neutron instruments and dose equivalent instruments are p re 
sented (W.H K.) 

998 PROPER HALF VALUE THICKNESS OF ALPHA 
EMITTERS. Zderadicka. J., Plch, J., Bucma, I. (Inst, for 
Research, Production, and Use of Radioisotopes, Prague). 
Radioisotopy; 11: No. 6, 997-1017(1970). an Czech). 

In connection with the preparation of standards for the semicon
ductor spectroscopy of alpha particles attention was paid to half-
value-thickness determination of standards The calculation of 
the proper half-value thickness of standards, based on the theory 
of alpha-particle interaction with matter, was experimentally 
verified by means of a set of emitters, which were prepared by 
vacuum sublimation of high-purity americium dioxide on highly 
polished stainless steel plates Comparison of these emitters 
with electrolytically prepared EA standards for semiconductor 
spectrometry showed that there is no substantial difference in the 
proper half-value thickness between emitters prepared by these 
two different methods Correlation was found between self-absorp
tion and alpha-particle deformation, this may be used for the de
termination of self-absorption corrections in the calibration of 
alpha-emitting radionuclides (auth) 

999 PROPOSED ANSI STANDARD FOR THE SPECIFICA
TION OF PORTABLE X OR GAMMA RADIATION SURVEY IN
STRUMENTS. ANSI N13 4 1970. New York; American National 
Standards Institute (1970). l i p . 

A standard prescribing specifications for portable x or gamma 
radiation survey instruments is presented (W H K ) 

1000 TEST PROCEDURES FOR GERMANIUM GAMMA-RAY 
DETECTORS. IEEE Std 325 1971. New York; Insitute of 
Electrical and Electromcs Engineers, Inc. (1971). 19p. 

A standard specifying test procedures for measuring germanium 

detector characteristics, energy resolution, counting efficiency, 
and timing is presented These test procedures are a supplement 
to the following documents IEEE Std 300-1969, Test Procedures 
for Amplifiers and Preamplifiers for Semiconductor Radiation 
Detectors, (ANSI N42 1-1969) and IEEE Std 301-1969, Test P ro
cedure for Amplifiers and Preamplifiers for Semiconductor 
Radiation Detectors, (ANSI N42 2-1969) (W H K ) 

1001 PERFORMANCE SPECIFICATIONS FOR DIRECT 
READING AND INDIRECT READING POCKET DOSIMETERS FOR 
X- AND GAMMA RADIATION ANSI N13 5 1970. New York; 
American National Standards Institute (1970). lOp. 

Performance characteristics of direct and indirect reading 
pocket ionization dosimeters are defined These recommenda
tions apply to pocket dosimeters for dosimetry of x or gamma 
radiation with energies from 30 keV to 3 MeV (W H K ) 

1002 (RDT-C-15-6-T(7-71)) LOGARITHMIC ME'XN 
SQUARE VOLTAGE (MSV) INTFRMEDLATF R^NGE NFITRON 
FLUX MONITORING SYSTEM. (Division of Reactor Develop
ment and Technology (AEC), Washington D. C ). Jul 1971 
116p, LMEC 

This standard presents the requirements for the design per
formance, fabrication, and testing of a Logaiithmic Mean Squai e 
Voltage (MSV) Intermediate Range Neutron I lux Monitoi ing Sys
tem covering the neutron flux range from - 8 ^ 10̂  to - 2 ^ 10'*̂  nv 
The gamma discrimination ratio of the system shall be greater 
than 4.5 R/h /nv thereby allowing the detector to operate m 
gamma fluxes of 2 >" lO*' R/hr at neutron fluxes above approxi
mately 3 ^ 10" nv The lowest measurable neutron flux of h ^ 10^ 
nv shall be limited by the allowable alpha plus preamplifiei noise 
signal The svstem shall consist of a logarithmic mean square 
voltage intermediate range electronic chassis a cabinet enclosure 
an interconnecting cable assembly a remote pieamplifiei assem-
blv a fission type neutron detector assemblv and electrostatic 
shields for the detector-cable and preamplifier assemblies Buf
fers comparators and bistables will be included in the svstem as 
specified by the ordering data The equipment and services fur
nished shall include all of the above hardware, the operation and 
maintenance manuals, the quality assurance documents, the test 
reports and all the labor materials and equipment necessary to 
design, manutactuie test and deliver the svstem and documents 
The equipment shall be a part of a reactor plant protection s \ s -
tem (PPS) and shall meet all of those criteria or requirements of 
RDT Standards RDT F 2 2T and RDT C 16-IT as set forth m this 
standard (auth) 

1003 (RDT-C-15-7-T(7-71)) GAMMA COMPENSATED 
IONIZATION CHAMBER ASSEMBLY (FIXED ELECTRICAL COM-
PFNSATION) (Division of Reactor Development and Technology 
(AEC), Washington, D C ). JuH971 . 46p. RSO 

This standard presents the requirements for the design, perfor
mance fabrication and testing of a gamma compensated lomzation 
chamber assembly capable of detecting a thermal equivalent neu
tron flux over the range of -10^ to ~10" nv while simultaneously 
exposed to incident gamma fluxes of up to ~2 ^ 10^ R/hr The de
tector assemblv shall consist of a gamma compensated lomzation 
chamber designed to operate with fixed electrical compensation 
and removable cables or optional integral cables and an optional 
electrostatic shield can and cable conduit The equipment and 
services furnished shall include the complete detector assemblv, 
the test reports the quality assurance documents and all the 
labor, materials, equipment and facilities necessarv to design, 
manufacture, test and deliver the detector assembly and docu
ments The detector assembly shall be part of a reactor plant 
protection svstem (PPS) and shall meet all those quality criteria 
of RDT Standards RDT F 2~2T and RDT C 16-lT as set forth m 
this standard (auth) 

1004 (RDT-C-15-8-T(7-71)l DIRECT CURRENT POWER 
RANGE NEUTRON FLUX MONITORING SYSTEM. (Division of 
Reactor Development and Technologv (AEC), Washington, D. C ) . 
Jul 1971. 92p LMEC 

This standard presents the requirements for the design, per
formance, fabrication, and testing of a Direct Current Power 
Range Neutron Flux Monitoring Svstem covering the neutron flux 
range from —2 '< 10 to -̂2 ^ 10'° nv m the presence of gamma 
fluxes up to 2 >f 10*̂  R/hr The system shall consist of a direct 
current power range electronic chassis, a cabinet enclosure, an 
interconnecting cable assembly, a gamma compensated lomza-
tion chamber or fission type neutron detector assembly and an 
electrostatic shield for the detector-cable assembly Buffers, 
comparators and bistables will be included in the system as 
specified bv the ordering data The equipment and services fur
nished shall include all of the above hardware, the operation and 
maintenance manuals, the quality assurance documents, the test 
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reports and all the labor materials and equipment necessarv to 
design manufacture test and deliver the system and documents 
The equipment shall be a part of a reactor plant protection sys 
tern (PPS) and shall meet all of those criteria or reqmrements of 
RDT Standards RDT F 2 2T and RDT C 16 IT as set forth m this 
standard (auth) 

1005 (RDT-C-15-9-T(7-71)) MEAN SQUARE VOLTAGE 
(MSV) POWER RANGE NEUTRON FLUX MONITORING SYSTEM. 
(Division of Reactor Development and Technology (AEC), Washing
ton D C ) Jul 19^1 115p LMEC. 

This standard presents the requirements for the design per
formance fabrication and testing of a Mean Square Voltage 
(MS\) Power Range Neutron Flux Monitoring System covering 
the neutron flux range from ^2 x lO^ to ~2 >f lO'" nv The gamma 
discrimination ratio of the system shall be greater than 4 5 R/hr / 
nv thereby allowing the detector to operate in gamma fluxes of 
2 >̂  10^ R/hr at neutron fluxes above approximately 3 >̂  10^ nv The 
lowest measurable neutron flux of 8 x lo^ nv shall be limited bv 
the allowable alpha plus preamplifier noise signal The system 
shall consist of a mean square voltage power range electronic 
chassis a cabinet enclosure an interconnecting cable assembly 
a remote preamplifier assembly a fission type neutron detector 
assembly and electrostatic shields for the detector-cable and 
preamplifier assemblies Buffers comparators and bistables 
will be included in the sv stem as specified bv the ordering data 
The equipment and services furnished shall include all of the 
above hardware the operation and maintenance manuals the 
quality assurance documents, the test reports and all the labor 
materials and equipment necessary to design manufacture test 
and deliver the svstem and documents The equipment shall be 
a part of a reactor plant protection system (PPS) and shall meet 
all of those criteria or requirements of RDT Standards RDl F 
2-2T and RDT C 16-IT as set forth in this standaid (auth) 

1006 (RDT-C-15-10-T(7-71)) LOGARITHMIC COL NT 
RATE SOLRCF RANGI NELTRON F I L \ MONITORING SYSTEM 
(Division of Reactor Development and Technology (\EC), Wash
ington D C) Jul 1971 103p LMfC 

This standard presents the requiicments foi the design pci 
formance fabrication and testing of a Logaiithmic Count Rate 
Source Range Neutron 1 lux Monitoring Svstem c \ t i i n g the ntu 
tion flux range from •--2 lO" to ~2 10 n\ whiU the detect )i is 
in the presence of gamma fluxes UJJ to 2 > 10 li/hi The s\ stem 
shall consist of a logaritnmic count rate souiec r mge eleeti onie 
chassis a cabinet enclosuie an interconnecting e iblt assemblv 
a remote preamplifier assemblv a fission tvpe ntution detector 
assembly and electrostatic shields lor the deteete r cable and 
preamplifiei assemblies Buffers compaiatois and bistable s 
will be included in the system as specified by the oidenng data 
The equipment and services furnished shall include all of the 
above hardware the operation and maintenance manu ils the 
qualitv assurance documents the test lepoits ind all the laboi 
materials and equipment necessarv to d e s i ^ mmufictuie test 
and deliver the system and documents The equipnunt shall bt 
a part of a reactor plant piotection system (PPS) and shall meet 
all of those ci i ter ia or requirements of RDT St md iids RI) 1 1 
2-2T and RDT C 16 11 as set foith in this standaid (auth) 

1007 (RDT-F-3-39-T(8-71)) TESTING OF HIGH TEMPER 
ATURE CABLE FOR NLCLEAR DETECTOR'^. (lAvision of Ite-
actor Development and Technology (AEC), Washington, D. C.). 
Aug 1971. 32p. RSO. 

This standard expiesslv relates to the methods proceduies 
and repoi ting foi mats foi testing of hif,h tempt i atui e cable '( i 
nucleai detectors Foi the pui poses of this standaid high tt ni 
perature shall mean up to 1600 1 The phrase Cable foi Nu 
clear Detectors shall mean for reactor •^civKt with nuele a 
detectoi s such as counters loni/aticn chambeis self poweied 
and other similar devices opeiated in pulse statistical \ i n i 
tion or direct current modes The end seals inc! eoinect( i s 
where integral shall be consideted is pait ol the cable As 
presently written this standard rel itcd onI\ to the electric il 
characteristics of the cable Ihe st indiid m i\ 1 itt i be expanded 
to include other related testing such as iadiation tolei mce elec 
tro magnetic mterfeience susceptibilitv mechmieil chii itter 
istics insulation compaction etc * luth) 

1008 (RDT-C-7-15-T(l-72)) THERMOCOUPLE CONNEC
TORS \ND THERMOCOLPLF CONNECTOR PANELS (Divi
sion of Reactor Development and Technology (AEC) Washington, 
D C ) Jan 1972 8p RSO 

A standard prescribing requirements for line-to-line thermo
couple convectors and assemblies of one or more connectors 
mounted on a panel forming a rigid mount to line connection is 
given (W H K ) 

1009 (RDT-C-10-1-T(11-71)) THERMOCOLPLF SIGNAL 
TRANSMITTER (Division of Reactor Development and Technol
ogy AEC) Washington D. C ) Nov 1971 17p. RSO 

This standard establishes the requirements for design manu
facture testing and quality assurance of thermocouple signal 
transmitters and related services and equipment Sensor signal 
transmitters convert dc millivolt signals from thermocouples 
into highei level standardized signals for transmitting to other 
eqmpment at locations which are remote from the transmitter 
(auth) 

1010 (RDT-C-10-2-T(ll-71)) PERMANENT MAGNET 
FLOWMETER SIGNAL TRANSMITTER (Division of Reactor 
Development and Technology (AEC) Washington, D C ) Nov 
1971 15p RSO 

This standaid establishes the requirements for design manu 
facture testing and quality assurance of permanent magnet flow 
meter signal transmitters and related services and equipment 
Sensor signal transmitters convert dc millivolt signals from 
permanent magnet flowmeters into higher level standardized 
signals for transmitting to other equipment at locations which 
are i emote from the transmitter (auth) 

1011 (RDT-C-10-4-T(10-71)) SIGNAL SUMMER (Divi
sion of Reactor Development and Technology (AEC) Washington, 
D C ) Oct 1971. 15p RbO 

This standard establishes the requirements for design manu
facture testing and qualitv assurance of signal summers and 
re atcd services and equipment Signal summers receive two or 
m")ie signals as inputs and provide an output signal proportional 
to the sum of the inputs (auth) 

1012 CALORIMETER FOR STANDARD ENERGY DOSE 
MEASUREMENTS AND DETERMINATION OF THE AVERAGE 
ENERGY EXPENDED IN AIR TO FORM ONE ION PAIR. Engeike, 
B. A Hohlfeld K PTB Mitt., 81 No. 5, 336-42(Oct 1971). (In 
German). 

A quasi adiabatic calorimeter designated for standaid measure 
mentfa of the abborbed dose produced in graphite by photons with 
energies E > 0 5 MeV is described in detail In the dose range 
above 0 5J/kg (50 rads) the accuracy is better than 1 Tempera 
ture drift rates can be reduced below 10"^ K/min By calorimetiic 
measurement of the absorbed dose and measurement of the loniza 
tion per unit mass of air under the same conditions the average 
energy W^ r expended m air to form one ion pair was determined to 
be Wg , = (33 72 ± 0 51) eV for gamma radiation of ^̂ ^Cs (auth) 

1013 R\Dl\T10N-INSFNSITrVE VOLTAGF ST\ND\RD 
MF\NS I esk Israel \rnold (to Motorola Inc) I S 
Patent 3 617 829 2 Nov 1971 Filed I Dec 1969 

A diode which is used as the forward biased element of a pair 
ot series-connected diodes comprising a zero temper iture co
efficient voltage standard means is hardened agamst irradiation 
by neutrons The diode can take one of several forms These 
forms include diodes h iv mg thm bases md high recombination 
surf ices, transistors each having a plur ility of collectors, each 
bhorted to the base thereof four layer semiconductor elements 
in which the middle two l iyers are very thin In each c ise the 
excess numbei of minority carr iers is kept constant for a given 
current through the forward-biased element, resulting in an un
changed voltage drop at a given current after neutron irradiation 
(auth) 

1014 2i2pb (xhB) AS \ TIMF C \LIBR \TION ST \NDARD 
FOR DELAYFD COINCIDFNCF MEASl RIMFNTS Vaelivaara 
K G Marelius \ (Lppsala I mv ) Phys Scr 3 No 3-
4 111-12(1971) 

Hall lives of some excited states m deca\ products of rhB( ^Pb) 
have been measured bv the delayed coincidence technique l o r 
^ Pb the resultb are 'I IJ-^ ke\ le\ el -Sf i 26 ps ? 47j kc\ 
level 4 ± 3 pb, ! 9G1 ke\ lc\el IS ps 1 oi ^'^Bi the results ai e 
2JS ke\ level o ps, 41i ke\ level 10 ps, l lo ke\ level (8 ± 
4) ps The use of IhB "̂̂ Co and '" \u as time calibration stan 
dards is discussed (auth) 

1015 (RDT C 7-16-T(]-72)) THERMOCOUPLE ASSEM
BLIES, MAGNtSIUM-OXIDE INSULATED, STAINLESS STEEL 
SHEATHED. (Division of Reactor Development and Technology 
(AEC), Washington, D. C ) . Jan 1972. 18p. RSO. 

A standard is presented for the fabrication of thermocouple 
assemblies consisting of lengths of stainless steel sheathed 
magnesium oxide insulated thermocouple material terminated 
at the measuring, junction end with a measuring juncti )n inside 
a welded closure and at the leference junction end with a moisture 
seal and an optional thermocouple connector The assemblies are 
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intended for general use in nuclear installations, but are not of 
sufficient quality to be used in reactor core systems (W H K ) 

1016 (RDT-C-H-2-T(l-72)) PYROMETER, HIGH SENSI
TIVITY, INDICATING AND CONTROLLING. (Division of Reac
tor Development and Technology (AEC), Washington, D. C ). Jan 
1972 6p. RSO. 

A standard prescribing requirements for a high sensitivity, 
indicating and controlling millivoltmeter-pyrometer is presented. 
(W H K ) 

1017 (RDT-C-16-3-T(10-71)> PPS BUFFERS (Division 
of Reactor Development and Technology (AEC), Washington, 
D C ) . Oct 1971. 16p. RSO 

A standard prescribing requirements for plant protection 
instrument buffers for nuclear and associated applications is 
presented (J R D ) 

1018 (RDT-M-3-20-T(l-72)) POLYETHYLENE INSTRU
MENT TUBING. (Division of Reactor Development and Technol
ogy (AEC), Washington, D. C ) . Jan 1972, 9p. RSO. 

A standard prescribing requirements for polyethylene instru
ment tubing for nuclear and associated applications is presented. 
(J.R D.) 

1019 (RDT-C-8-6-T) HYDROGEN METER FOR SERVICE 
IN LIQUID SODIUM, (Division of Reactor Development and Tech
nology (AEC), Washington, D. C.). Jan 1972. 30p. RSO, 

The requirements are established for the design, materials, 
fabrication, quality assurance, examination, and acceptance test
ing of a hydrogen meter and auxiliary equipment for use in radio
active or nonradioactive liquid sodium service. The meter shall 
provide a continuous and accurate indication of the hydrogen im
purity concentration over the range 0,03 to 10 ppM hydrogen in 
sodium at temperatures between 800 and 1000*F The meter may 
also be used to rapidly monitor changes in hydrogen concentra
tion, over the same concentration range, and, therefore, be used 
as a sensor for sodium-water reactions in LMFBR steam gen
erators , (auth) 

1020 (RDT-C-8-7-T) DIFFUSION CARBON METER FOR 
SERVICE IN LIQUID SODIUM. (Division of Reactor Development 
and Technology (AEC), Washington, D. C.). Jan 1972. 28p, 
RSO. 

The requirements are established for the design, materials, 
fabrication, quality assurance, examination, and acceptance tes t 
ing of a diffusion carbon meter and auxiliary equipment for service 
in radioactive and nonradioactive liquid sodium. The m'^ter p ro
vides a continuous indication of the carbon level and changes in 
carbon level, through its range of sensitivity, to the chemical ac 
tivity of carbon in sodium (auth) 

1021 (RDT-C-8-8-T) SPECIMEN EQUILIBRATION DEVICE 
FOR THE ANALYSIS OF NONMETALS IN LIQUID SODIUM, (Di
vision of Reactor Development and Technology (AEC), Washington, 
D. C ) , Jan 1972. 26p. RSO. 

The requirements are established for the design, materials, 
fabrication, quality assurance, examination, and acceptance tes t 
ing of an equilibration device and auxiliary equipment for service 
in radioactive or nonradioactive liquid sodium. The device can be 
used alone as a step in the analysis for nonmetalhc impurities in 
sodium, or it can be used, for calibration, in parallel with meters 
monitoring the activities in sodium of oxygen, hydrogen, and ca r 
bon (auth) 

1022 (RDT-C-8-5-T) ELECTROCHEMICAL OXYGEN ME
TER FOR SERVICE IN LIQUID SODIUM, (Division of Reactor 
Development and Technology (AEC), Washington, D. C.), Jan 
1972. 39p. RSO. 

The requirements are established for the design, materials, 
fabrication, quality assurance, examination, and acceptance tes t 
ing of an electrochemical oxygen meter and auxiliary equipment 
for use m radioactive or nonradioactive liqmd sodium service. 
The meter shall provide a continuous indication of the oxygen im
purity concentration over the range 0.5 to 20 ppM oxygen in so 
dium at temperatures between 700 and 800°F. Operation at higher 
temperatures results in reduced lifetimes of the electrochemical 
cell, (auth) 

1023 (RDT-E-8-13T) OXYGEN-HYDROGEN METER 
MODULE FOR SERVICE IN LIQUID SODIUM. (Division of Re
actor Development and Technology (AEC), Washington, D, C.). 
Jan 1972, 29p. RSO, 

The requirements are established for the design, materials, 
fabrication, quality assurance, examination, and acceptance tes t 
ing of an Oxygen-Hydrogen Meter Module (O—H Module) for use 

in monitoring oxygen and/or hydrogen impurities m radioactive 
or nonradioactive sodium. The O-H Module includes one or two 
electrochemical oxygen meters and/or one hydrogen activity 
meter and the required sodium flow and temperature control a c 
cessories for operation of the meters The Module will provide 
for proper operation of the oxygen and hydrogen meters for so
dium sample temperatures from 400 to 1200°F at a sodium flow 
rate of 0.25 gpm (auth) 

1024 (RDT-E-8-14-T) CARBON METER-EQUILIBRATION 
MODULE FOR SERVICE IN LIQUID SODIUM. (Division of Reac
tor Development and Technology (AEC). Washington. D, C.). Jan 
1972. 29p, RSO, 

The requirements are established for the design, materials, 
fabrication, quality assurance, examination, and acceptance tes t 
ing of a carbon meter-specimen equilibration module (C-E 
Module) for use in (a) monitoring the chemical activity of carbon 
dissolved in radioactive or nonradioactive sodium, or (b) for 
calibrating meters that monitor the activities of nonmetalhc im
purities (O, H, C, N) in radioactive or nonradioactive sodium by 
establishing in metal specimens contents of these impurities that 
are in equilibrium with their activities in the sodium The module 
includes one carbon meter or one equilibration device, it provides 
for proper operation of the meter or device for sodium sample 
temperatures in the range 400-1200''F, at a sodium flow rate of 
0.1 gpm. (auth) 

1025 (RDT-C-10-3-T(3-72)) MULTIPLE INPUT PRE-
A M I ' L I F I E R A ) I S C R I M I N A T 0 R F O R USE WITH NEUTRON 
COLNTERS (Division of Reactor Development and Technology 
(AEC) Washington, D. C.) Mar 1972. 18p, RSO. 

Performance standards and testing procedures for multiple 
input preamplifier/discriminator for combining the signals of 
up to three neutron countmg tubes are presented (W H K ) 

1026 'p DETERMINATION AT THE EIL TWO PROPOSALS 
FOR OBTAINING A UNIFORM C^LCLLABLE MAGNETIC FIELD 
FOR AN ATOMIC STANDARD OF CLRRENT Hara, Ko, Naka-
mura, Hisao (Electrotechnical Lab , Tokyo) Nat Bur Stand 
(U S ), Spec Publ , No 343, 12i- JO(Aug 1971) 

From International conference on precision measurement and 
fundamental constants, Gaithersburg, Md (3 Aug 1970) 

Two methods for obtaining improved calculable magnetic fields 
for low field / ' determinations are discussed In the first, a 
single layer solenoid of proper proportion is modified to a solenoid 
of fourth order uniformity, without any correction coil for uniform
ity In the second, a solenoid is confined in a box of high ^ mate
rial This gives a calculable uniform field because of imaging ef
fects A pi actical arrangement is given for use when ^ is not 
extremely high In this method, isolation from external fields is 
achieved (auth) 

1027 (CEA-CONF-1952) PRODUCTION OF REFERENCE 
STANDARDS FOR POLLUTANTS AT VERY LOW LEVELS, AP
PLICATION TO CALIBRATION OF DETECTION EQUIPMENT FOR 
TRACES OF GASEOUS FLUORIDE PRODUCTS IN AIR. Perilhon. 
P., Chevallier, J , (Commissariat a I'Energie Atomique, Grenoble 
(France). Centre d'Etudes Nucleaires), Ind], 13p. (In French). 
(CONF-711133-3), Dep. NTIS (U. S. Sales Only). 

From Conference on antipollution techniques; Grenoble, 
France (6 Nov 1971). 

1028 EFFICIENCY TESTING OF AIR-CLEANING SYSTEMS 
CONTAINING DEVICES FOR REMOVAL OF PARTICLES. ANSI 
NlOl.1-1972. New York; American National Standards Institute, 
Inc. (1972). 21p. 

A standard is presented which provides a method for measuring 
the particle removal efficiency of a system containing one or more 
particulate air-cleamng devices by means of an in-place test The 
installed air-cleamng device, or devices when more than one is 
used in a system, is confronted with an aerosol of DOP of proper 
particle size The concentration of the aerosol is measured before 
and after the device by means of light-scattering, photometric 
techniques, and the overall filtration efficiency is then calculated 
from the two concentration values. A standard test method is de
scribed to provide a uniform basis for assessing the filtration ef
ficiency of a system containing one or more particulate air-clean-
ing devices. It is the purpose of the in-piace test to determine the 
efficiency of the system m such a manner that any penetration of 
the test aerosol through the devices, or leakage of the test aerosol 
around the devices, is included in the results This standard does 
not specify performance criteria for the purpose of evaluating sys
tems for specific service conditions, (auth) 

1029 FILM BADGE PERFORMANCE CRITERIA. New 
York; American National Standards Institute ([(1970)]. 16p. 

A set of minimum performance criteria for film badges is given 
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for exposure under specified conditions to beta neutron photon 
and mixed radiation fields Because performance criteria are 
intimately connected with the methods of testing a testing pro
cedure is described Since it is the intention in this standard to 
consider the performance of film badge dosimetry under the most 
reproducible conditions uncertainties introduced by scattering 
unspecified radiation sources, and nonuniform irradiations are 
eliminated from the prescribed procedures insofar as possible 
The problems related to the use of film badges for personal 
dosimetry therefore are not considered in this standard Some 
"principles of good practice in film badge dosimetry are in
cluded (3 tables) (R W R ) 

1030 NUCLEAR INSTRUMENT STANDARDS Cook. H L 
J r (Ohmart Corp , Cincinnati) Advan Instrum ,25 Pt 2 
664 1-5(1970) 

From 25th annual conference of the Instrument Society of 
America, Philadelphia, Pa (26 Oct 1970) 

The organizations that write standards that apply to industrial 
instruments which utilize nuclear or x radiation are reviewed 
Organizations active at the present time are ANSI, USAEC, 
USDOT, ISO, lEC and IAEA The N42 and N43 committees of ANSI 
are the most active groups in the US N43 has written two stan
dards—one on particle accelerators and one on sealed sources — 
and is actively engaged in writing several others N42 is serving 
as the hason group with the lEC for standards on gage performance 
(WH K ) 

1031 (RDT-C-15-4-T(2-72)) SELF-POWERED COBALT-
EMITTER NEUTRON DETECTOR, {Division of Reactor Devel
opment and Technology (AEC) Washington, D. C ). Feb 1972. 
IBp. RSO 

The requirements for self-powered cobalt emitter neutron 
detectors for use m core m PWR facilities where the thermal 
neutron to-gamma (n/y) ratio is 10^ n/cm^/sec/R/hr or higher 
are defmed The standard is written for a detector n/y signal 
ratio of 4/1 minimum (auth) 

1032 PREPARING UPGD-1 CHECKING EQUIPMENT FOR 
CERTIFICATION. Artemov, E L., Garapov, E. F., Korshikov, 
A. v . . Khnov, V. V. Meas. Tech. (USSR) (Engl Transl.), 14 
No. 9. 1423-6(Sep 1971). 

Translated from Izmer. Tekh , 14 No. 9, 86-8(Sep 1971). 
The design and specification of collimated standard gamma 

sources for calibrating dosimetric instruments and for calibrat 
mg gamma sources are presented (W H D ) 

1033 NATIONAL PRIMARY STANDARD FOR THERMAL 
NEUTRONS Capgras, A (CEN de Saclay, Gif-sur-Yvette, 
France) Bull Inform Sci Tech (Pans ) , No 163, 43-7(Oct 
1971) (In French) 

A primary standard thermal neutron source below the Cd cut 
off has recently been redefined It is based on a classical idea 
the Sigma pile involving a single 1 0 ^ / s 4IT intensity Am —Be 
source in a graphite block, the entire assembly being maintained 
at a constant temperature of 22 ± 0 5°C An attempt was made 
to minimize the correction te rms, and to optimize the flux de
tection measurements At the reference point nthV(, = 3 25 
10^ns~icm 2 ± 1 5% the epithermal flux being about 0 5% of 
the thermal density (France) 

1034 SECONDARY STANDARDS Le Gallic, Y , Thenard, 
M (CEN de Saclay, Gif-sur-Yvette, France) Bull Inform 
Sci Tech (Pans) , No 163, 53-9(Oct 1971) (In French) 

The users of radionuclides require reference standards havmg 
well defined activities fluences and exposure rates Problems 
encountered throughout the entire production process are dis 
cussed m particular, preparation radioactive purity determina
tion activity measurements and accuracy The uses of these 
standards in the calibration of 47r y ionization chambers low-
activity detectors liquid scintillator spectrometers, y spec
trometers , and radioprotection detectors a re outlined (France) 

1035 (RDT-E-l-25-T(4-72)) INSTRUMENT VALVES. (Di
vision of Reactor Development and Technology (AEC), Washing
ton D C ) Apr 1972 15p RSO. 

This standard covers forged-body manually operated globe 
valves (1' and smaller) for applications in a nuclear energy 
system The other documents that are a part of this standard 
are listed Technical requirements, quality assurance require
ments, preparation for delivery, and ordering data are included 
(R W R ) 

1036 PRIMARY STANDARD PHOTON BEAMS Guiho, 
J P (CEN de Saclay, Gif-sur-Yvette, France) Bull Inform 
Sci Tech (Pans) , No 163. 33-41(Oct 1971) (In French) 

In photon dosimetry it is absolutely necessary to have a co
herent system of reference that can be interrelated with national 
and international intercomparisons, the calibration of secondary 
standards, and studies and comparisons using different measure
ment techniques Beams of suitable energy have been chosen as 
calibration standards, each of these beams being identified by all 
the dosimetric parameters characterizing the radiation field 
Three beams with different energies have been chosen ^^^Am. 
*3^Cs, and ^"Co The beams are characterized by the exposure 
rate and the energy fluence The methods used are described, and 
a critical analysis of the various correction factors is made The 
overall accuracy obtained in defining the beam exposure rates 
varies between 1 1 and 1 4% (France) 

1037 CALIBRATION BY COMPARISON WITH PRIMARY 
STANDARD ACTIVITIES Legrand. J , Perolat, J P (CEN de 
Saclay, Gif-sur-Yvette, France) Bull Inform Sci Tech 
(Pans) , No 163, 29-32(Oct 1971) (In French) 

The requirement of high-quality secondary standards necessitates 
comparisons with primary standards (̂ **Am and *̂*Sr) preferably 
by nondestructive methods Calorimetry is the only possible non
destructive technique for pure a and /3 emitters In the case of y 
emitters, y spectrometry using Ge(Li) detectors has already been 
used for indirect absolute measurements of certain complex ra 
dionuclide decay schemes The calibration of sugh a spectrome
ter, using one or more multiple wavelength emission primary 
standards might permit this instrument to be used as a secondary 
standard m the future Equipment facilitating the production of 
multiples or submultiples of the *̂̂ Am and '̂'Sr primary standards 
by comparison techniques, is described In order to utilize the 
methods described, improvements are needed m the fields of 
calorimetry and the knowledge of decay scheme parameters (mean 
energies, % y emissions, etc ) (France) 

1038 ABSOLUTE CALIBRATION OF THE BARC THERMAL 
NEUTRON FLUX STANDARD USING MANGANESE-NICKEL AL
LOY Sharma, D , Shahani, M G (Bhabha Atomic Research 
Centre, Trombay, India), pp 217 27 of Proceedings of the National 
Symposium on Radiation Physics Bombay, Bhabha Atomic Re 
search Centre (1971) 

From National symposium on radiation physics, Bombay, 
India (24 Nov 1970) See CONF-701138 

The thermal neutron flux density standard maintained at Trom 
bay was absolutely measured m terms of the thermal neutron 
absorption cross-section of ^̂ Mn by using manganese-nickel alloy 
foils A beta-gamma coincidence technique is used for determin
ing ^̂ Mn activity The value of the flux density obtained is in good 
agreement with the previous value which was obtained by using 
thin gold foils The relevant correction factors and relative ac 
curacies of the manganese and gold measurements are also dis
cussed (auth) 

1039 CONSIDERATIONS IN ESTABLISHING A STANDARD 
FOR NEUTRON DISPLACEMENT ENERGY EFFECTS IN SEMI
CONDUCTORS Conrad. Edward E (Harry Diamond Labs , 
Washington. D C ) IEEE (Inst Elec Electron Eng) , Trans 
Nucl Sci ; NS-18 No 6, 200-5(Dec 1971) 

From Annual conference on nuclear and space radiation effects, 
Durham, N H (20 Jul 1971) See CONF-710709 

Over the past several years a number of semiempirical or 
theoretical curves have been generated to represent the neutron-
induced displacement effects in silicon as a function of neutron en
ergy Since the mode of failure for most silicon semiconductor de
vices is a loss of gain and this is, in turn, proportional to the 
reduction in car r ie r lifetime the same curves are used to express 
both the neutron energy damage effectiveness for devices as well 
as the degradation of lifetime A useful feature of such a curve is 
that the damage produced in a semiconductor by a neutron fluence 
of a given energy spectrum may be predicted by folding the spec
tral information together with the damage curve Once this is 
done, the damage may be expressed as tiiat resulting from an 
equivalent monoenergetic neutron source (the monoenergetic equiv
alent) This procedure enables the results of an exposure to a 
source of one spectrum to be used to predict the effects of a dif
ferent one In order for this techmque to be useful as a means of 
communication there must be some standardization of the damage 
curve, the neutron energy to which the damage is referred and the 
description of the spectrum Recent interest, throughout the r a 
diation effects community, m establishing such a standard has 
prompted several proposals each of which contains some short
comings The various deficiencies and merits are compared and 
what constitutes a minimum set of requirements for standardiza
tion IS decided These requirements are based upon the state of 
the ar t m neutron dosimetry, current understanding of the physics 
of mitial displacement effects, the formation of stable damage, the 
kmetics of annealing, how these concepts relate to the macroscopic 
properties of devices and practicability (auth) 
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1040 (NP-19392) BIENNIAL REPORT, 1969-71 (National 
Standards Lab Sydney (Australia) Div. of Applied Physics. Na
tional Standards Lab , Sydney (Australia) Div of Physics). 1971 
92p Dep NTIS (U S Sales Only), 

Maintenance of standards of measurement in the fields of 
thermometry, photometry' and radiometry, viscometry and 
hygometry as well as the standards of length, mass, time interval 
and associated quantities, electrical quantities and optical quan 
titles IS described Development and progress in research in 
solar physics, molecular physics, airglow and aurora, and 
theoretical astrophysics arc reviewed (Australia) 

1041 (RDT-C-12-l-T(5-72)) GAS CHROMATOGRAPH 
SYSTEM FOR SODIUM COVER GAS SERVICE. (Division of Re
actor Development and Technology (AEC), Washington, D. C ). 
May 1972 I6p. RSO 

The standard establishes the requirements for the design, ma
terials , quality assurance, fabrication, examination, acceptance 
testing and delivery of a gas chromatograph system (including 
analyzer section and control and readout section) for the continuous 
on-line measurement of t race impurities in the inert gas used as 
a cover for liquid sodium The cover gas sample delivered to the 
gas chromatograph system shall not exceed 1 ppM of sodium vapor 
(auth) 

1042 (RDT-C-14-3-T(7-72)) GAMMA-RAY SPECTROM
ETER-COMPUTER SYSTEM, (Division of Reactor Development 
and Technology (AEC). Washington, D. C ) . Jul 1972. 24p. 

A standard specif\ ing the requirements for the design per
formance fabrication qualit\ assurance examination and ac 
ceptance testing of a gamma ra> spectrometer-computer system 
subs\stems and components for monitoring radioacti\it\ is 
g u t n The s\stem will ha\e the capability of monitoring several 
ladioactue gas streams including the reactor primarv co^er gas 
gas from a sodium sparging unit and other fluids (W H K ) 

1043 {RDT-C-17-4-T(2-72)) GENERAL INSTRUMENTA
TION (Division of Reactor Development and Technology (AEC), 
Washington, D C.) Feb 1972. 47p. RSO. 

The general requirements are presented for design, manufacture 
and testing of instrumentation equipment and related services 
This instrumentation, referred to as "equipment ' comprises 
complete readout equipment, wiring internal and external to 
cabinets, and racks and power supplies necessary to furnish the 
required electrical power for equipment from a standard power 
source (auth) 

1044 CONSTRUCTION AND CALIBRATION OF A STAN
DARD THERMAL NELTRON FLIX FACILITY Ryves T. B. 
(National Physical Lab Teddington Eng.). J. Inst Nucl. 
Eng ; 13 No. 3, 74-7(1972) 

V the rm i! ntuti on tlu\ flcns T\ '̂ l iiuhi d i n c x c f ^ s o f l O n cm~^s~' 
w \^ ]i\ liuccfl w h hi^li St lb lit\ md i \ c i \ sni ill flux gi idicnt it 
the 1 I ul It ( n ) sill 11 1 ht si ind u d tht i m i! ntulron flux w as 
pi xluc L d il )m -- ui OL-' )f f ist nculi )ns consisting of ber\Ilium 
t i i^c is b imb n (k d b\ i ^-Mt\ dculcron bt im from the \ an de 
OI I ill Tccclcr u II m dentc d m i lai ^̂ ĉ ^r iphile block The 
St md )r 1 the I m il nc utr m flux dens t\ wis m( isurtd In a c t m -
ti n if Iju L md c 1 im um c (A c 1 ( d thin gold toils Act u at ion w as 
mtc! pi c ted In mem-. 1 the \\ cstcott (195-̂ ) method using lenor-
m ilizcd cxpi cssi >ns U i 'he t pilhci m il flux dtnsit\ to fit the 
"issumcd tpi thcimil spectrum Ihc ^200 ms ' acti\ ition neutron 
captuic cioss sccti no l ibeiut 50 other isotopes w ere me isured 
l e l u n e t o ^ i l d i n t h e fic lit\ Most accur itel\ measured were 
''N I ^ \1 "* CI mei \ w ith i andom plus s\ stem Uic er rors of 1 

to 2 Ihc mi n cxpci micnt il eiifficult\ w is m deteiminmg the 
ibs^lutc foil icli\itic^ Where possible coincidence count-
in^ w IS used (I Ki 

1045 (RDT-C-15-ll-T(8-72)) BFj GAMMA TOLERANT 
NELTRON DETECTOR Tl BE&. (Division of Reactor De\eIop-
ment and Technolog\ (AEC), Washington, D, C.). -\ug 1972. 19p. 
RSO. 

This tentative standard describes the requirements for a high-
gamma-tolerant, BF^-filled proportional counter for use m neu
tron detection s\ stems requiring operation in gamma flux environ
ments to 10^ R/h Specificallj, this detector will be used to detect 
thermal neutrons in a neutron monitoring s\ stem and will be in
stalled m the \icinity of primary sodium piping s\ stem This 
standard applied onlj to the detector Required performance 
characteristics are given m detail, and the tests to assure this 
performance are described Six test report certificates are in
cluded m the appendix (1 table) (R W R ) 

1046 HLM\N ENGINEERING ST WDARDS FOR HF \LTH 
PHYSICS INSTRLMENTATION Enckson, G L (DoigUs 

Lnited Nuclear, Inc., Richland, Wash) pp ^D7 70 of Radi ition 
Protection standards Quo \ adis \ ol II Howell, W ill ice P 
(cd ) Richlind, W ish , He ilth Phjbics bociet> (197/) 

I-rora 6th annual topical s\mposium on i idiUion piotection 
standards quo vadib, Richland W ish (2 Nov 1971) 

The pressing need for dc\eloping impro\cd health ph\sics in
strumentation o\er tht past 2̂ 3 >ears has Ijccn ^rcatl\ assisted b\ 
technological advances m instiument components IIowe\ci, while 
measurement capability has improved signifieanth, the. human 
engineeiing elements have not Health physicists have complained 
ioudh that instruments arc l>ulk> too sensitive to environmental 
influences, hard to decontaminate and do not operate cffcctu elv 
under the adverse conditions thev sometimes aie subjected to 
The instrument-developer on the other hand, responds, some 
times quieth what do \ou want"^ If the questions and answers are 
propcrh pursued the needed elements of human engineering 
emerge and are built into the instrument If not, parti} useful 
in'5truments mav remain in service oi be discarded while people 
"get along with the "old stuff This paper identifies some of 
the human engmeeiing elements points out how thev are applied 
m radioactive em ironments and suggests that humm engineering 
standards be developed (4 figuies) (auth) 

1047 CRITIQUE 01 STAND \RD TFSTING METHODS I OR 
PERSONNEL DOSIMETRIC DEMCEb Pilting=rud, H. \ , Love. 
P. E (Radiological Health Lib , Wright-Patterson \1B , Ohio) 
pp 271-81 of Radi tion Protection Standards Quo \ idis. \ ol. II 
Howell, Wallace P (ed ) RiehUnd, Wash., He Uth Physics Soci
ety (1972) 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richlind, W ish (z Nov 1971). 

Commonlv lecommended pi ocedures for evaluating ionizing 
radiation responses of personnel radiation dosimetiic devices or 
systems are usualh centered around measuiing responses of the 
devices with the incident radiation beam oriented to some favored 
surface of the dosimetric device Included in this presentation are 
comments concerning the utilitv of this approach to dosimeter 
testing based on expeiience of the authois m c\ aluating angulai 
and energy responses of several personnel dosimetiic devices 
including several types of pocket ion chamber dosimeters, a film 
badge dosimeter s\stem, thermoluminescent dosimeter (1 LD) 
badge svstems, and a neutron TLD badge svstem (o figures) 
(auth) 

1048 MANUFACTURER'S VIEWS ON INSTRUMENT 
STANDARDS, Belhan, Joseph G. (Victoreen Instrument Div., 
Cleveland), pp 282-5 of Radiation Protection Standards. Quo 
Vadis. \ ol. II. /Howell, Wallace P . (ed ). Richland, Wash., 
Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis; Richland. Wash, (2 Nov 1971). 

Instrument standards are needed by both manufacturers and 
users There are definite advantages and some disadvantages to 
the user and manufacturer Action should be taken to insure that 
standards do not create unnecessary problems Proper procedures 
m developing standards and accurate methods of writing standards 
must be derived In addition, realistic limits should be placed on 
organization with the authority to write standards A pioliferation 
of standards by several organizations will definitely reduce the 
effectiveness of all standards In conclusion, what standards would 
the instrument manufacturers like to see written if an> ? (auth) 

1049 (EUR^807) MANUFACTURING SPECIFICATION 
FOR HIGH TEMPERATURE THERMOCOUPLES FOR USE IN NU
CLEAR IRRADIATION EXPERIMENTS Mason, F (European 
Atomic Energy Community, Petten (Netherlands) Joint Nuclear 
Research Center) 1972 42p Dep NTIS (U S. Sales Only) 
EUR B. Fr 50 -

This specification details the lequirements for materials of 
construction, methods of manufacture, test procedures, certifica
tion, and packing, together with acceptable standards of ancillary 
processes, which are to be employed m the production of high-
temperature mineral-insulated thermocouple units for irradiation 
experiments (8 figures, 10 tables) (auth) 

1050 METHOD OF STANDARD SPECTRUM FITTING 
FOR THE ANALYSIS OF GAMMA-RAY SPECTRA FROM SEMI
CONDUCTOR DETECTORS. Tasaka. Kanji (Japan Atomic 
Energy Research Inst,, Tokai). J Nucl. Sci. Technol. (Tokyo); 
9. No. 7, 430-2(Jul 1972), 

A method is described which makes use of a standard spectrum 
representing a single photopeak to serve as the shape function. 
The method expresses the line shape accurately and simply, r e 
quires only a small number of fitting parameters, and permits 
the analysis of several overlapping peaks by adjustmg the width 
of the standard spectrum through the method of least squares. 
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The fitting function and the method of set t i i^ the imtial values of 
the fitting parameters, the principal problems encountered in the 
analysis of y-ray spectra, are discussed. It is concluded that com
plicated gamma spectra with multiple photopeaks can be fitted ac 
curately to a composite curve made up of superimposed peaks 
modeled on a standard spectrum and combined with the linear 
background continuum by using the least-squares method. The 
procedure described can also be applied to the fittii^ of spectra 
that cannot be expressed by an analj^ical function. (2 figures) 
(R.W.R.) 

1051 EXTENSION OF THE RANGE OF GAMMA MEASURE
MENTS OF THE FARMER SECONDARY STANDARD DOSIMETER 
Dardenne. J , C.; Wambersle, A. (Inst, du Cancer, Louvaln, Bel
gium). J , Beige Radiol : 55 No. 3. 361-4(1972). (In French). 

The range of 0 to 60 R for the old models can be extended to 
about 0 to 600 R by the simple addition of a condenser The tech
nical precautions to be taken to perform this modification are 
described (auth) 

1052 NATIONAL PHYSICAL LABORATORY SECONDARY 
STANDARD THERAPY-LEVEL X-RAY EXPOSURE METER. 
Kemp L. A. W, (National Physical Lab. Teddington Eng.). 
Brit . J. Radiol.; 45 No. 538, 775-8(Ocjt 1972). 

A preliminary outline account is given of the development of a 
secondary standard exposure meter around which a calibration 
service could be planned from the National Physical Laboratory 
The arrangement of the ionization chamber, measuring circuit 
and ^^Sr stability check source is briefly described, and tabulated 

calibration factors (R/coulomb) are presented for the N P L 
chamber over a 2 year study (UK) 

1053 METHOD FOR PRODUCING STANDARD y AND S-y 
ACTIVE SOURCES IN EPOXY RESIN FOR THE CALIBRATION OF 
SCINTILLATION COUNTERS Chyllnski. Andrzej, Gryglas, Hanna 
(Inst, of Nuclear Research. Swierk, Poland) Nukleonika, 17 
No. 2-3, 199-203(1972). (hi Polish) 

Radioactive ^^^C. '̂̂ Co, and ^^Sr + ^̂ Y sources were prepared by 
introducing the chlorides of these isotopes into an epoxy resin The 
optimum specific activity was found to lie between 100 and 300 
^Ci/g. The required polymerization conditions were determined 
The sources thus prepared had precise geometric dimensions, a 
good thermal stability up to 70*'C and were chemically inert, they 
functioned better than liquid sources. One of their most important 
characteristics was the uniform distribution of the radioactive 
material throughout the mass of the source. The source intensity 
was found to be accurate within IT (TTT) 

1054 CHANGE OF GAMMA-RAY EXPOSURE-RATE 
STANDARDS BY THE NATIONAL BUREAU OF STANDARDS, 
Loevmger R. (National Bureau of Standards, Washington, 
D. C ) . Phys Med. Biol . 17 No. 5 665(Sep 1972). 

A brief announcement by the U S National Bureau of Standards 
is made to the effect that after 1 May 1972, all calibrations of in
struments for '̂'Co and *"cs y rays will be carried out with ref
erence to exposure-rate standards that are 0 7% lower and 0 6% 
lower, respectively, than those used previously (UK) 
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1055 PRINCIPAL PROVISIONS, REQUIREMENTS 
AND STANDARDS OF THE NEW REGULATIONS FOR 
TRANSPORTATION OF RADIOACTIVE SUBSTANCES 
P I Moiseitsev Med Radiol , 6 No 9, 3-5(Sept 1961) 
(In Russian) 

1056 (DC-)8 0-84(p 1-1 J)) COMMIMSON III! 
PIlOBLl M Ol THl NIW DI 1 INIIION 1 OR Till l iMIS 
Oi X W D GAMMA-RADIAIIONS AND RADIOAC l l V m 
M I Yudin I lanslatt d liom l/m( rite I'nava Ickh No 1 
3 1 - . ( l J j ^ ) 

An anil^bis of various IOL nt^t n clclinilionb is pi c SL IUL d 
alon^ \Mth recomn ( ndations th il this unit be ic^aidcd is i 
unit of X and gamma radiation dt tint d as a dosL in m it 
which ions ai t l)cin^ foi mt d with a to til cii ii ^t ol 1 t su ot 
e l tc t i icity pel 0 00129! „ iii A lotntj^tn s t t is the tiost 
ratt in an at which the dost c\tnl> incrcast s bv 1 lotnt^cn 
in 1 fact ( I R D ) 

1057 (DC-38-9 h l ( p l 4 U>)) ON IHI D I l I N i n O X 
01 Mil l iOlMOLN P M likhodttv * I il hotltvt \) 
Iranslat td Irom I/mt i i t t l na> i I tkh , No 1, 1 i 1( (1 I)( ) 

A rt V icw dind anal> sis ot Comments on tht Piol)km ol tht 
Ntw Dtfinition ior Units ol X ind Gamma llatliitions and 
liidioactivity (DC-18-')-S4 (p 1 1 i)) i s p t t s e n t t d (J H D ) 

1058 (DC-58 9 84(p 17 22)) ON IHl SHORI-
COMINGS 01 THL Nl W DI 1 INI HON 01 THl KOI MGi \ 
V I Ivanov Franslattd from I/mt ri tcrna>a I d h No 1 
1(>-I8(19'"j()) 

In an analysis of tlie definition ol the rotnlf^tn it is nultd 
that tht condUions ot abbot l)ed tntr[,y transformalion l i t 
not stipulated Other dcfcctb in tht dt.finition a i t a n a h / t d 
and it lb concluded that tht dttinition is impracticabk toi 
very haid radiation dost asbcssmcnt md ihit toiiccLion 
fattoib shoulfi \)c introduce 1 in dcttiminin„ tissue tlosts 
for very sott layb (J R D ) 

1059 (DC 58-9-84(p 2J-7)) MORLONII I I PROB
LEM OF KOI \TGLN DI FINITION M F Yudin Trans
lated from Izmcritci 'naya ickh , No 1, 18-19(19^0) 

A luither bubstanlialion ib piesent td oi tht pioposal 
found in Comments on the Pioblcm of the New Dctinition 
for the linits ot X- and (jamnia-Iiathationb and Itadio-
activit> (DC-i8 9-84 (p 1-13)) that the roentgen can bt 
applied tor dobcs pioductd l3> radiation tor which the 
avtia[, t woik ot ionization can be ts t imated as equal to 
3J cv (J R D ) 

1060 i^C 58-y-84(p 28-38)) DI FIMTION 01 THl 
ROI MGFN IN CONNECTION WITH THIS UNIT'S AP-
PLICMION 1 OR ALI IONIZING RADIATIONS 1 V 
Poroiko\ Translated from I/mc i ittl 'naya 1 ekh , No 1, 
20~{(19jb) 

RcMbion of the All-union Stale Standard foi the roentgen 
IS dibcubbed It is rctommendtd thai the loent^tn bt ton-
s id t r td a unit ot ionization and locnt^tn btc shoulti be 
called ineiemtnt of ionization instead of dost rate (J R D ) 

DIATION PROTECTION 

1061 SAFETY AND HEALTH I SAFER THAN 
SAFE*^ A S McLean (United Kingdom Atomic Energy 
Authority, [Harwell, Berks, Eng ]) J Brit Nuclear En
ergy Soc , 1 93-7(Apr 1962) 

The standards now followed in radiological protection 
are based upon exceedingly pessimistic predictions of the 
possible effects of exposure at very low rates to small 
doses of ionizing radiation There are no grounds for col
lective or individual concern about the immediate or long-
term effects of exposure within the present permissible 
limits No further reduction in these limits should there
fore be contemplated in the absence of adequate biological 
justification The effects of radiation m inducing leukemia 
is analyzed in order to prove the effectiveness of the cur
rent recommendations of safety limits (N W R ) 

1062 SAFER THAN SAFE? Atom, No 68,116-22 
(June 1962) 

Data are reviewed fiom studies on the biological effects 
of radiation on human populations Radiological protection 
standards currently in use are discussed It is concluded 
that the standards now followed in radiological protection 
are based upon exceedingly pessimistic predictions of the 
possible effects of exposure at very low rates to small 
doses of lomzmg radiation and that no further reduction 
in these limits should be contemplated m the absence of 
adequate biological data (C H ) 

1063 (JPRS-13691(p li-19)) SANIl AR\-HYGIENIC 
REQUIREMENTS OF CENTERS AND STORLHOUSLS Oi 
RADIOACTIVE ISOTOPES A V Terman and I P Koren 
kov Translated fiom Gigiena i Sanit ,27 No 2, 67-71 
(1962) 

An attempt was made to develop hygienic and safety 
standards tor storehouses and shipping centers for radio
isotopes (M C G ) 

1064 (JPRS-14621) BASIC COMPULSORY SANI
TARY-PROPHYLACTIC STANDARDS NECESSARY FOR 
THE APPRAISAL OF ENVIRONMENT DURING THE WORK 
OF ACCELERATORS L V Kuznetsova Translated from 
p 62-7 of "Gigiena Truda pri Rabote na Nekotorykh 
Vidakh Uskoritel'nykh Ustanovok*' Moscow, 1960 lOp 

Standards concerning maximun allowable radiation 
dosage in the USSR are presented These values are 
primarily associated with accelerator environments Other 
information is included on noise loudness and ozont con
centration (J R D ) 

1065 (DPR/INF/2G9) SAT LR THAN SAFE A COM
MENTARY ON STANDARDS 01 RADIOLOGICAL PROTEC
TION A S McLean (United Kingdom Atomic Energ> Au
thority Authority Health and Safety Bi anch Radiological 
Protection Div Harwell, Beiks Eng'and) Julj 1962 9p 

Data are summarized on the incidence of leukemia fol
lowing 1 adiation exposure Standards of radiological pro-
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tection are reviewed The author concludes that the harm 
done by a few rems of exposure exists only m the minds of 
statisticians The standards now followed in radiological 
protection are based upon exceedingly pessimistic predic
tions of the possible effects of exposure at very low rates 
to small doses of ionizing radiation There are no grounds 
for collective or individual concern about the immediate or 
long-term effects of exposure within the present permis
sible limits No further reduction m these limits should 
therefore be contemplated m the absence of adequate bio
logical justification (C H ) 

1066 (JPRS-14974(p 10-15)) HYGIENIC STANDARDS 
FOR \^ORK WITH RADIOACTIVE SUBSTANCES IN PUB
LIC HEAL TH INSTITUTIONS L (Ye.) I Vorob'ev 
(Vorob yev) and P I Moiseitsev (Moiseytsev) Translated 
from Gigiena i Sanit , 27 No 4, 56-60(1962) 

New safety standards for radiology departments and 
laboratories using radiation in the U S S R were approved 
in 1961 The standards are obligatory m the planning and 
construction of all new facilities as well as in remodeling 
and using those already in existence The new standards 
are discussed (C.H.) 

1067 AN EVALUATION OF RADIATION PROTECTION 
STANDARDS FOR INDIAN CONDITIONS. K. Venkataraman, 
S. Somasundaram, and S. D. Soman (Atomic Energy Estab
lishment, Trombay, India). Prepublication Copy. 13p. 

Standards for protection against external and internal ex
posures to ionizing radiation recommended by the Inter
national Commission on Radiological Protection were tenta
tively adopted by Atomic Energy Establishment Trombay. 
Since no generally acceptable limits were prescribed for 
contamination of surfaces, attempts were made to develop 
such standards in the light of Indian conditions This work 
has shown that in view of Indian food and eating habits, sur 
face contamination limits will have to be much more r igor
ous than those used in establishments in UK and USA. Work 
was then undertaken to determine the characterist ics of a 
normal Indian adult such as total body weight, weights of 
individual body organs, and daily water and air intake m 
order to compare these values with those of the ICRP Stand
ard Man, From data obtained so far, it is indicated that 
maximum permissible body burden values may require a 
downward revision for some radionuclides by a factor of 
about 1.5 and that MPCw values may have to be lowered by 
a factor of about 3. Further studies are in progress (auth) 

1068 (TID-16741) SAFE DOSES AND DOSE-RATES 
AND THERAPEUTIC OR PROTECTIVE MEASURES. 
Shields Warren (New England Deaconess Hospital. Cancer 
Research Inst., Boston). [Apr. 28, 1962]. Contract AT 
(30-l)-901. 7p. 

The history of the development of standards for radia
tion safety is reviewed. The current rule of thumb for oc
cupational exposure is that it shall not exceed 5 r ems /y r 
times the number of years of age of the worker beyond 18. 
Those under 18 years of age are excluded from occupa
tional exposure. This level is often considerably reduced 
in hospitals and atomic energy installations without sacr i 
ficing satisfactory operations. It is postulated that any 
radiation is harmful, and the benefit to be obtained by the 
useful aspects of ionizing radiation and its application to 
the needs of man must be weighed against the potentially 
harmful genetic and somatic effects The exposure of 
populations throughout the world to various doses of nat
ural background radiation and to fall-out radiation is d is
cussed. It IS pointed out that the leukemia rate in man 
began to r ise rapidly in 1930 before there was any ap
preciable r ise in environmental radiation, while the rate 
of bone sarcoma has been decreasing rapidly No explana
tion of this has been presented except the improvement in 
diagnosis and treatment of bone sarcoma. It is emphasized 
that there is no remedy that can be practically used to 
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protect man against radiation, but that once radiation dam
age has been entailed, the acute damage can be modified 
to some extent by supportive treatment The nature of 
fall-out and the role of shelters in protection of the popu
lation IS discussed briefly. (C.H.) 

1069 (TlD-7635(p 122-4)) DISCUSSION OF AEC 
TECHNICAL TRANSPORT PROBLEMS L R Rogers 
(Atomic Energy Commission Washington D C ) 

Present and proposed regulatory standards for t"he 
transport of radioactive materials are discussed Em
phasis is placed on proposed standards to be used by all 
federal agencies to amend and revise existing transport 
regulations the Part 71 standard dealing with criticality 
safety in shipping fissile material and the proposed Part 
72 standard for the regulation of shipping of irradiated 
fuel elements (C.H ) 

1070 SANITATION RULES IN HANDLING RADIOAC
TIVE MATERIALS AND IONIZING RADIATION SOURCES 
p 79-143 of "Sbornik Vazhneishikh Ofitsial'nykh Materialov 
po Voprosam Gigieny Truda i Proizvodst\ennoi Samtarii " 
Moscow, Medgiz, 1962 

Sanitation rules and standards are given for all labora
tories and establishments handling or transporting radio
active materials The regulations cover the general condi
tions and location of laboratories and installations, storage 
and transportation rules, dosimetric devices, \entilation, 
heating, plumbing, emergency measures, waste disposal, 
and personal hygiene and sanitation Permissible doses 
for various radioisotopes and symptoms of radiation in
juries are enumerated Invoices and official forms are in
cluded (R V J ) 

1071 TRANSPORTATION RULES FOR RADIOACTIVE 
MATERIALS p 144-74 of "Sbornik Vazhneishikh 
Ofitsial'nykh Materialov po Voprosam Gigieny Truda i 
Proizvodstvennoi Sanitarii " Moscow, Medgiz, 1962 

Rules and regulations are given for packing and t rans
porting radioactive materials The classification of 
materials, containers, loading, and standards for various 
means of transportation are described Permissible 
contamination and safety and warning signs are discussed 
(R V J ) 

1072 RADIATION STANDARDS, INCLUDING FALL
OUT SUMMARY-ANALYSIS OF HEARINGS HEID ON 
JUNE 4 5 6, AND 7, 1962 BEFORE THE SUBCOMMITTEE 
ON RESEARCH DEVELOPMENT, AND RADIATION OF 
THE JOINT COMMITTEE ON ATOMIC ENERGY, CON
GRESS OF THE UNITED STATES (United States Con
gress Joint Committee on Atomic Energy) Sept 1962 
64p. (GPO) 

The Subcommittee on Research, Development and Radia
tion of the Joint Committee on Atomic Energy, Congress of 
the United States, held hearings June 4 through 7, 1962 on 
radiation standards and fallout Prospective witnesses and 
panel members from government, industry, universities 
and other affiliations were asked to prepare statements for 
these hearings and a similar cross section of individuals 
were requested to submit statements for the record The 
major highlights of these hearings are summarized and 
their significance is discussed (C H ) 

1073 RADIATION STANDARDS, INCLUDING FALL
OUT HEARINGS BEFORE THE SUBCOMMITTEE ON RE
SEARCH, DEVELOPMENT, AND RADIATION OF THE 
JOINT COMMITTEE ON ATOMIC ENERGY, CONGRESS 
OF THE UNITED STATES, EIGHTY-SEVENTH CONGRESS, 
SECOND SESSION JUNE 4, 5, 6 AND 7, 1962. PART 1. 
PART 2, APPENDIX (United States. Congress. Joint 
Committee on Atomic Energy). 1962. 1040p. (GPO). 

Hearings on radiation standards including fallout, were 
held before the subcommittee on Research, Development 
and Radiation of the Joint Committee on Atomic Energy of 

file:///entilation
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the Congress of the United States on June 4 through 7 1962 
A number of scientists presented information orally and in 
detailed written statements on various aspects of the sub
ject Information previously developed on fallout and radia 
tion standards was updated An attempt was made to iden 
tify and clarify the policy problems and organizational 
responsibilities associated with the establishment and ad 
ministration of radiation standards The somatic and 
genetic effects of man made radiation were revieweo 
from the standpoint of permissble levels of radiation ex 
posure Pertinent written statements are appended (C H ) 

1074 (COO~226(p 66 70)) MEASUREMENT OF Sr^" 
INTERLABORATORY AND INTERSTANDARD COMPARI
SONS David R Atherton Betsy J Stover C W Mays 
and R J Delia Rosa (Utah Iniv Salt Lake Citv Coll 
of Medicine) 

Measurement:^ made on the same solutions of Sr bv the 
AEC Project No 6 laboratory at Davis California and this 
laboratory yield values which for all practical purposes 
are identical Comparison of standard solutions ot Sr 
supplied by the U S National Bureau of Standards and the 
Radiochemical Centre of the bnited Kingdom shows their 
certified values to be in excellent agreement (auth) 

1075 THE SWEDISH GAMMA RADIATION STANDARD 
LABORATORY R Thoraeus (Inst of Radiophysics Stock
holm) Acta Radiol . 58 445-58(Dec 1962) (In English) 

The constructional arrangements of a national standard 
gamma radiation laboratory embodying two Co^" sources 
two Cs"^ sources and two radium sources are described 
Radiation measurements are made by cavity chambers one 
of which used as a standard was calibrated against four 
national free air standard chambers A special condenser 
dosimeter which is used as a reference instrument that 
can be sent to the radiotherapy centers in Sweden is also 
described (P C H ) 

1076 RADIATION EFFECTS ON MAN RADIATION-
PROTECTION STANDARDS Lauriston S Taylor (National 
Bureau of Standards, Washmgtoi, D C ) Nucleonics, 21 
No 3, 58-60(Mar 1963) 

The bases of radiation dose standards are explained, and 
problems met in determining and applying them are dis 
cussed The reasons for changes in standards are also 
clarif ed and it is noted that no radiation worker has r e 
ceived a demonstrable injury from a permissible exposure 
(D C W ) 

1077 THE DEVELOPMENT OF REGULATORY 
STANDARDS Lester R Rogers (U S Atomic Energy 
Commission, Washir^ton D C ) Health Phys 9 1-5 
(Jan 1963) 

A discussion is presented of the development of regula
tory safety standards and cri ter ia by AEC The needs for 
such standards their basis and some of the work now 
going on these standards are discussed (D L C ) 

1078 COMITE CONSULTATIF POUR LES ETALONS 
DE MESURE DES RADIATIONS lONISANTES COMITE 
INTERNATIONAL DES POIDS ET MESURES (Advisory 
Committee for Standards of Measurement for Ionizing Radi
ation in the Service of the International Committee on 
Weights and Measures) P a n s , Gauthier-Villars & Cie, 
1961 35p 

The agenda of the 1961 meeting of the Advisory Com
mittee is summarized briefly In the annex, the reports of 
the four working groups — exposure dose, standard radio
nuclides, neutron standard sources and radium standards — 
are given The activity of the Ionizing Radiation Section 
for the period from March 1 to July 15, 1961 is also indi
cated A letter requesting the investigation of reported 
irregulari t ies in the use of symbols and defimtions is also 
attached (J S R ) 

1079 BASIC SAFETY STANDARDS FOR RADIATION 
PROTECTION (International Atomic Energy Agency, 
Vienna) Safety Series No 9 1962 59p (STI/PUB/26) 
$1 50, Sch 31 50 NF 6, DM 4 80(IAEA) 

The standards of safety for protection of health and 
minimization of danger to life and property are presented 
m sections on maximum permissible doses, practical con
trol of radiation doses, and fundamental principles The 
standards are intended for application to production 
processing, handling, use storage, and transport of nat
ural and artificially produced sources and to the disposal 
of radioactive substances (J R D ) 

1080 (TID 7651) AEC SYMPOSIUM ON PACKAGING 
AND REGULATORY STANDARDS FOR SHIPPING RADIO 
ACTIVE MATERIALS [HELD IN GERMANTOWN, MARY
LAND). DECEMBER 3-5 1962 (Division of Technical 
Information AEC) Dec 1962 

A total of twenty papers and one roundtable discussion 
were presented Separate abstracts were prepared for 
eighteen of the papers The papers for which no abstracts 
were prepared are concerned with impact energy sorption 
by large shipping casks design of a Pu and enriched U 
shipping container, and the roundtable discussion on regu
latory standards (J R D ) 

1081 (TID-7651(p 126 31)) METHODS AND PROB
LEMS IN EVALUATING APPROVING CASKS USING 
SAFETY STANDARDS Alexander E Aikens J r (Divi
sion of Licensing and Regulation AEC) 

It IS noted that results of evaluations of various shipping 
cask designs indicate that it is difficult to show conform
ance with several cri teria contained in A E C CFR72 (pro
posed) because of a lack of sufficient data or lack of ade
quate analytical techniques Some of the criteria against 
which it has been consistently difficult to assess cask de
sign are discussed The cri teria considered include those 
which require data from major testing to permit better 
analysis those which could be determined by relatively 
simple experiments and those requiring proof conformance 
by performance testing IJ R D ) 

1082 (TlD-7651(p 304 14)) FIRE TESTING OF RA
DIOISOTOPE SHIPPING CONTAINERS AND COBALT 60 
TELETHERAPY HEAD Leonard Horn (Underwriters 
Labs Inc Chicago) 

Standard 1-hr fire tests in which lOOCF is reached after 
5 mm from start 1300 after 10 min 1550 after 30 min 
and 1700 after 1 hr were performed on a type 2 R radioac 
tive shipping container a type 55 radioactive shipping con 
tainer and a Co^ teletherapy head Only the type 2R con
tainer constructed of stainless steel withstood the test 
The other two items lost shielding or cracked Data and 
discussion concerning the tests are included (J R D ) 

1083 (TID 7651{p 331-93)) THE DESIGN OF 
SHIELDED CONTAINERS TO I A E A STANDARDS 
F E Dixon (Umted Kingdom Atomic Energy Authority 
Research Group Atomic Energy Research Establishment 
Harwell Berks, England) (TCAP/P 64) 

1084 TEKHNIKA BEZOPASNOSTI PRI RABOTE S 
RADIOAKTIVNYMI VESHCHESTVAMI (Safety Techniques 
in Handling Radioactive Materials) V N Shikhov Mos
cow, Mashgiz, 1962 88p 

Protective measures in handling radioisotopes, consid
ering the up-to-date safety requirements, are considered 
Radiation effects on human organism, permissible doses 
dosimetric control personal hygiene, and working clothes 
are discussed 36 references are included (R V J ) 

1085 COMPARATIVE STLDY OF METHODS FOR 
CONTROLLING RADIOACTIVE PREPARATIONS 
A He\ndrickx (Inst of Nuclear Studies Oak Ridge Tenn) 
J Pharm Belg 1" 267 92(Sept -Oct 1962) 
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Techniques empIo\ed m mamtdining standards for radio
isotope preparations for diagnostic and therapeutic use are 
described for p2^ Fe^'' AM^'\ \'' ^^ Nâ ^ Na '̂' K""̂  
j !31 j!3'>^ (^j.Dl^ ^^^ ^^^0 ^H H D ) 

1086 INTERCOMPARISON OF NATIONAL ROENT
GEN AND GAMMA RA\ EXPOSURE-DOSE STANDARDS 
H O \\\ckoff A Allls^ G H Aston G P Barnard 
W Huebner T Loftus and G Taupin (National Bure lu of 
Standards Washington D C Labor itoire de Dosimetric 
P a n s , Phvbikalisch-Technische Bundesanbtait Braun
schweig Ger , and National Ph \s ic i l Lab Teddington 
Eng ) Acta Radiol 1 57-78(Feb 1963) (In English) 

A pair of ca\i t \ ionization chambeis was ctrculited to 
the national laboratories of France German\ U K md 
U S A for calibration with roentgen and gamma r i \ s 
The difference of their calibritions with a guen quiht \ of 
radiation is taken as i measure of the dis igreement of the 
national standards I h e results obt lined agiee with some 
earlier direct comparisons to within the expected uncer 
taint> of these rw^ isuiements or ibout 0 5 per cent (auth) 

1087 RADIATION STANDARDS AVAILABLE FOR 
THE PROTECTION OF HIGH ENERGY ACCELERATORS 
H Jammet (CEN, Fontenay-aux-Roses, France) p 15-20 
of " P r e m i e r CoUoque International sur la Protection 
Aupres des Grands Accelerateurs " P a n s , P resses Um-
versi taires de France, 1962 (In French) 

Shielding standards for high energy accelerators require 
the use of Relative Biological Effectiveness (RBE) to convert 
values in rads given by instruments to values in rems This 
factor IS related to Linear Energy Transfer (LET) The 
RBE values presently used, particularly those based on the 
International Commission of Radiological Protection are not 
an adequate approximation of the reality Some recommen
dations are given here to approach the true values In addi
tion to LET and LET —RBE relations complexity, physi
cal factors, particularly delivered dose, dose distribution 
m tissues space and t ime, and biological factors such as 
the selection of a biological test and the extrapolation from 
one biological factor to another must be taken into account 
It is concluded that RBE must be divided into two parts 
the experimental RBE takes into account all the protection 
factors, the protection RBE uses the criticality concept and 
IS based on the most sensible radiation effect (auth) 

1088 (KY-400) UNION CARBIDE NUCLEAR COM
PANY RADIATION STANDARDS AND PRACTICES Recom
mendations of the Committee on Radiation and Standards 
and Practices R W Levin comp (Paducah Gaseous 
Diffusion Plant Ky ) Nov 1962 Contract W-7405-eng-
26 lOp 

Radiation practices among the 4 Carbide Plants at Oak 
Ridge, Tennessee and Paducah Kentucky, were evaluated 
and uniform standards and cri ter ia for handling U, Th Np, 
and Pu were developed Values for the permissible limits 
of internal and external radiation exposure published m the 
most current NCRP handbooks and FRC publications were 
adopted as the basic standards for all 4 plants On the basis 
of these standards, the maximum permissible concentra
tions of U, Th, Np and Pu in air and action limits for the 
presence of the 4 isotopes m urine were also established 
Also, consideration was given to whether clothing should be 
furnished by the company for health protection purposes and 
whether surface contamination standards should be estab
lished (P C H ) 

1089 JCAE HEARINGS ON RADIATION STANDARDS, 
INCLUDING FALLOUT - William B Cottrell p 28-31 of 
"Nuclear Safety Vol 4, No 3 " 

On June 4 to 7, 1962 the Joint Committee on Atomic En
ergy held public hearings on radiation hazards and stand
ards for protection against them Some of the highlights 
and trends presented in testimony at the hearings are d i s 
cussed These highlights include industrial radiation pro

tection standards, I in milk, and prediction of exposure 
from fallout ( D E C ) 

1090 SOME CONSIDERATIONS IN THE ESTABLISH
MENT OF RADIATION PROTECTION STANDARDS FOR 
RADIOACTIVITY IN THE ENVIRONMENT Donald R 
Chadwick (U S Public Health Service, Washington D C ) 
and Conrad P Straub p 65-72 of "4th Inter-American 
Symposium on the Peaceful Application of Nuclear Energy 
Vol II " Washington, D C , Pan American Union 1962 
(In English) 

Guidance on total daily intakes of specific radionuclides 
from all sources averaged over a period of one year, based 
upon Radiation Protection Guides (RPG), is recommended 
by the Federal Radiation Council and is given in terms of 
three ranges of intake Ranges are specified particularly 
because of the very wide fluctuation of actual intakes of 
radioactive materials that would be possible without ex
ceeding the annual dose specified in the RPG From these 
daily intakes concentration values in air, water, or food 
may be calculated for source control where controlled r e 
lease occurs, but they have limited applicability in environ
mental controls Categorization by nuclide and level deter
mines the kinds of action required to provide appropriate 
protection on the basis of the range in which they fall 
Thus, levels falling in Range I may be verified by infre
quent sampling, and those m Range II by sufficient mon
itoring to show that these levels are not exceeded Where 
levels fall m Range III extensive momtoring is needed to 
demonstrate the efficacy of the instituted control meas
ures , thus providing assurance that the levels are reduced 
to at least Range II Data are provided indicating the levels 
that have occurred Although these have not exceeded the 
formulated RPG's on the average, possible control meas
ures are discussed with some indication of their potential 
effectiveness (auth) 

1091 RADIOACTIVITY STANDARDS FOR WATER 
Ernest C Tsivoglou and George W Burke, J r (Robert A 
Taft Engineering Center, Cincinnati). J Am Water Works 
A s s o c , 55 668-76(June 1963) 

No conflict appears among the most recent numerical 
recommendations of the International Commission on 
Radiological Protection (ICRP), the National Committee 
on Radiation Protection of the National Bureau of Standards 
(NCRP), the Federal Radiation Council (FRC), and the U S 
Public Health Service (USPHS) in regard to standards for 
the protection of water quality from radioactive contamina
tion. The unanimous recommendation of all of the above ad
visory groups is that all human radiation exposure should 
be reduced and minimized to whatever extent this is r ea 
sonable and practical In any particular case, radioactive 
water quality protection should be based primarily upon a 
determination of the exposure of those individual persons 
most likely to ingest the largest quantities of radioactivity 
This approach should greatly facilitate and expedite con
trol in specific situations, and should encourage regulatory 
agencies to assume full responsibility in this area The 
principles of pollution control that are outlined may be 
applied in the control of other kinds of pollutant as well. 
A period exists in which the greatest concern must be for 
chronic exposure to trace quantities of a variety of agents, 
the effects of which will be years m appearing and, even 
then, difficult to perceive Hence, the principles and meth
ods developed to control radioactive pollution, which occurs 
in trace quantities, will prove directly applicable to other 
pollutants as well, especially the primary principle of mini
mum exposure, (auth) 

1092 NEW ICRU RECOMMENDATIONS ON RADU-
TION QUANTITIES AND UNITS Harold H Rossi (Colum
bia Umv , New York) Nucleonics, 21 No 7, 75-8(July 
1963) 

Sources of confusion in the terminology of radiological 
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physics and radiation protection are discussed, and recent 
recommendations by the International Commission on Ra
diological Units and Measurements are presented and ex
plained. (D.C.W.) 

1093 TRANSPORTATION OF RADIOACTIVE POLLU
TION BY WATER TO GREAT DISTANCES. A. Van de 
Vloed (Intercommunal Water Co., Antwerp). Tech. Sci. 
Munic, 58: No. 2, 55-68(Feb. 1963). 

Consideration is given to steps taken to reduce radio-
pollution from the atomic energy installations at Oak Ridge, 
Tennessee, and Harwell, England. Standards of safe r a 
dionuclide accumulation in water established by the Harwell 
plant are given, as well as standards proposed by Euratom. 
The physical, chemical, and biological factors affecting 
both the accumulation and dispersal of radioactive mater i 
als in water are listed. (TOO) 

1094 INTERNATIONAL COMPARISON OF RADIOAC
TIVE STANDARDS. Masashi Naito (Tokyo Inst, of Tech.). 
Yajiro Inoue, Osamu Yura, Kogoro Maeda, Yasushi Kawada, 
and Tsutomu Noguchi. Proc. Japan Conf. Radioisotopes, 
5th, No. 3, 69-71(1963). (In Japanese) 

A ser ies of international comparisons of radioactivity 
standards have been carried out since February 1961 by 
the simultaneous measurements of the distributed standard 
samples by the participating laboratories under the auspices 
of ^'Bureau International des Poids et Mesures . " The nu
clear species used for the comparison-measurements are 
l " ^ Au*'^ Co^", and S^^ The measuring methods and the 
resul ts on the four nuclides obtained in the Electrotechni
cal Laboratory are described and compared with those from 
the other participating laboratories. The values obtained 
from the measurements are m satisfactory agreement with 
those from the other laboratories participating in the com
parison program. (A.G.W.) 

1095 BRITISH STANDARD OF RADIOACTIVE 
IODINE-131. W J Callow (National Physical Lab., Ted
dington, Middx., Eng.). Nature, 199 898(Aug. 31. 1963) 

Previously, the British Standard of iodine-131 was m 
te rms of the y dose in air at 1 cm from a 1 mC point 
source. Recently, certificates giving disintegration rate 
values both from ionization chamber values and from 47r 
p-y coincidence counting have been issued. Henceforth 
standards will be based on the 4Tr (S-y coincidence method. 
(H M G ) 

1096 THE EVOLUTION OF HEALTH STANDARDS 
AND OF METHODS OF THEIR ENFORCEMENT IN AUS
TRALIAN URANIUM MINING AND MILLING. G. F. Mead 
(Bureau of Mineral Resources, Canberra City, Australia), 
Vienna, International Atomic Energy Agency, 1963, P r e 
print SM-41/66, 22p. (CONF-104-49) 

From International Atomic Energy Agency Symposium on 
Radiological Health and Safety in Nuclear Materials, Mining 
and Milling, Vienna, Aug. 1963. 

The changes in health standards between 1950, the com
mencement of U mining in Australia, and 1957, when 
agreement on satisfactory standards was reached, are d i s 
cussed. The changes made were partly due to local experi
ence and partly to investigations of practice in other 
countries. Methods of testing working places for radioac
tivity and means used for enforcement of the standard are 
also discussed, (auth) 

1097 (EUR-359.f) L'ACTION INTERNATIONALE 
DANS LE DOMAINE DU CONTROLE MEDICAL. (Interna
tional Activities in the Field of Medical Inspection). 
P. Recht (European Atomic Energy Community). 1963. 
19p (CONF-257-1) 

From Medical Supervision Workers Exposed to Ionizing 
Radiation, Stresa-Ispra, Italy, May 1961. 

The basic standards of radiological protection estab
lished by Euratom in Feb. 1959 are examined in detail 

with lespect to their content and consequences for the 
oiganization of community medical services for dealing 
with the hazard of ionizing radiations The sphere ol ap
plication, means whereby medical control may be exei-
cised, tiaining and certification of physicians, training of 
other workers, the standardization of medical files, and 
research work on ladiological protection a i e discussed. 
(C.H ) 

1098 (TID-19754) PROTECTIVE CLOTHING 
STANDARDS. (General Electric Co. Hanford Atomic 
Products Operation, Richland, Wash.). 1963. Contract 
AT(45-1)-1350. 57p. (HWS-10007) 

Hanford Atomic Production Operation specification 
guides for protective clothing are presented. Details of 
this manual are given in TID-4100(Suppl.). (N.W.R.) 

1099 HEALTH PHYSICS AND CONTROL OF RADIA
TION EXPOSURE. Atomics. 16 No. 6. 28-30(Nov.-Dec 
1963). 

Health physics is concerned with an understanding of the 
mechanisms of radiation damage with the development and 
implementation of methods and proceedings necessary to 
evaluate radiation hazards, and with providing protection 
to man and his environment from unwarranted radiation 
exposure. Duties and responsibilities of the health phys
icist are described. Since 1928 a variety of national and 
state agencies concerned with problems of radiation pro
tection have endeavored to establish and enforce standards 
of radiation exposure. It is pointed out that the task of these 
agencies is complicated by the fact that numerical applica
tion in radiation protection is largely a matter of judgment 
and cannot be proven conclusively. (H.M.G.) 

1100 (DPSPU-63-30-42) RADIOACTIVE WASTE-
RADIATION-PROTECTION STANTDARDS AND CATEGORI
ZATION. W. C. Reinig (Du Pont de Nemours (E. I.) & Co. 
Savannah River Plant, Aiken, S. C ) . Dec 1963. Contract 
AT(07-2)-l. l i p . (CONF-367-1) 

From Annual Meeting of the National Technical Task 
Committee on Industrial Wastes, St. Louis, Mo., Dec. 1963. 

Hazards from the discharge of radioactive wastes to the 
environment are reviewed. It is pointed out that more is 
known today about the effects of ionizing radiation than 
about many other noxious materials that man has introduced 
into his environment. The formulation of radiation protec
tion standards is reviewed. It is postulated that these 
standards will be relaxed or tightened as more knowledge 
becomes available about the behavior of radionuclides in 
the environment and the biological effects of low levels of 
long-continued irradiation. (C.H.) 

1101 MEDICAL STANDARDS FOR RADIATION 
WORKERS. T. E. Graham (United Kingdom Atomic En
ergy Authority, Windscale, Sellafield, Cumb., Eng.). p.75-
100; 447-63 of "Medical Supervision of Workers Exposed 
to Ionizing Radiations." [Brussels], Euratom, 1963. 

Cri teria upon which acceptance or rejection for jobs as 
radiation workers are based are discussed. Reasons for 
rejections in certain cases are explained. (P.C.H.) 

1102 AVAILABILITY AND USE OF RADIOACTIVITY 
STANDARDS. W. S. Lyon (Oak Ridge National Lab., Tenn.). 
Anal. Chem., 36: 31A-3; 35A; 37A-9(Feb. 1964' 

A review on the availability and use of radioactivity 
standards includes discussions on the usefulness and ac
curacy of nuclear data as presently compiled and the dis 
tribution of standards. It was concluded that a need for 
better nuclear data exists. Information and instruction are 
needed to aid the non-specialist in deciding when absolute 
standards are really needed and how to use them. Stand 
ards producers should supply more information concern
ing the method of assay, e r ro r s , and chemical form of the 
standard. (P.C.H.) 
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1103 LABORATORH DLYA RABOT S RADIOAK
TIVNYMI VESHCHESTVAMI. (Laboratory for Working 
with Radioactive Materials). I. A. Reformatskii. Mos
cow, Gosatomizdat, 1963. 128p. 

A general review is given of the rules and requirements 
for operating a laboratory handling radioactive materials. 
Descriptions are given of standard, special, and remote-
control equipment used in hot laboratory cells. Means of 
protection, shielding, sanitation, and hygiene are d i s 
cussed. (R.V.J.) 

1104 BIOLOGIC \ L ASPEC I S OF IHL VPFLICATION 
Ot RA.D1AIION PROTLCTION NORMS IN NLiCLEAR IN-
SlALLAilONS H. J.immel (Commissariat a Tr^nergie 
Atomique, rontenav-au\-Roses. ! lance). p 25-34 of 
"Personnel Dosimetr\ TechnKiues lor External Uadialion, 
Their \pplication in Nuclear Installations " P a n s . Euro-
[)ean Nuclear Energv \genc\ l')6'j. (In 1 renc h) 

The liiological .isi)etts of the application ol i adiation 
protection norms in nuclear install itions correspond in 
fact to the health retiuiremcnts lor protCLtion a^ iinst occu
pational diseases. 1 hese are h.iscd on the |)inKi|)le thai 
\^orkers should not bo exposed to i adiation m excess o! i 
certain level, (Maximum Pernussihle Dose). Ihe form ot 
irradiation, the nature ot the i iduitiun and the \ annus 
classes ol workers mu&l all be taken into account. As r e 
gards the loim ol 11 radiation a ciislinction nuisl be drawn 
tjetween irradiation ol the whole hod\ and irKulialion ol 
parts ol the body. Moie detailed rei^uLitions are laid down 
governing ordinar\ woikmg conditions and exceptional 
conditions of accumulated or .ic c identa! exposuie. for 
certain parts ot the hoch . the natuic ot the i idi ition is tlu 
preponderant lactor. Specilic maximum peinussible kwol--
are laid down for neutions. as i tunction ol then cneig\ . 
An especialh important [iioblem is that ol cleternunin'4 
such lc \els loi \ ei \-hitih-enei !̂ \ ladiatiun and cspcci ilU 
tor protons generated l)\ partiLk acceleratois i rom the 
biological viewpoint, all the tuiCLioing eonsidei atujns apph 
to male workers o\er the at^e ol IS. Iwo special t \pes ol 
problems arise in tht case of adolt scents under l^ \ c a r s ot 
age. and of women ot c hild-beLiriiii; at̂ e and [ueirnint 
women. \1 ! Ijiological consideratums lead to the lixin^ ol 
levels which induidual closimeli\ should be c ip iblc ol con-
troliinir as preciseU as |)ossii)le (auth) 

1105 PROBLEMS I \ IHi \PPLIC AT ION Oi NORMS 
OF EXl LRN \L RADIAIION. Laui is tonS I uloi (Ni
tional Buieau ot Standaitls Washington, D. C ). p..'>5--17 
ot "Personnel Dosimetiv iechnuiucs tor Lxteinal Radia
tion, 1 heir Application m Nucleai Installations," i^aris. 
European Nuclear Eneii^\ \t^enc\. l')6.5 

Radiation protection norms or standards ha\e c\ oh ed 
o\er the past three decades to the point wheic there is 
general acceptance of the principles invohod. Within the 
past few \ ea r s such standards h.i\e become emlxxlied in 
laws and legulations, with the result of introducinij a Kind 
of rigidit\ ne\er intended b\ those groups tlial developed 
them. 'I hie rigiditv tends to hampei further de\ ulopmcnts 
of norms, through teai ot necessitating changes in eMSlini; 
codes and regulations. At the same time the sonsitnitv ot 
the public to radiation hazards has grown shaiplv. so thai 
whereas in the earl\ da \ s onl\ a ie la t i \e l \ tew workers m 
the field were concerned, now the entire public scums con
cerned. It has been recognized tor man\ j e a r s lh.it the 
establishment ol protection norms loi radiation a? tor 
other tields, involves nianv suljjectivc consider.itions and 
judgment v^ilues. More recentlv it h.is become apjUX'Ciate(^ 
that the> maj involve social, political and economic con
siderations. I-urthermore, all existing norms are developed 
withm a framework ot no observable effect. Ihe influence 
of these considerations on the understanding and acceptance 
of norms, b> the public as well as gov ernment.il bodies, is 
discussed, and an endeavor is made to bring these various 
facets of the problem into suitalile perspective, (auth) 

1106 ROENTGENPOLYJ^RAGMASIA AND MEDICAL 
PR.-\CTICE. JanosBaranv. Orv. Helilap, 102, 1084-6 
(June 1961). (In Hungarian) 

Government regulations relating to x-rav examination 
procedures and radioprotection are discussed. (BBB) 

1107 STATE REGULATION OF R/\DIOACTIVE MA
TERIALS. John M. Heslep (California State Dept. oi 
Public Health). Public Health Repl. (U. S.), 73: 308-12 
(Apr. 1964). 

Regulation ol radioactive materials at the stale level 
vwis instigated bv Public Law 86-373 enacted bv Congress 
in 1959. Justification ot the assumption oi responsilMlilv 
b\ the state is based on the traditional role of the stale in 
matters of health and safet\ , to which radiation mav now 
be added. The narrow scope of radiation regulation is 
evaluated, and il is concluded that regulation should in
clude all types ot radioactiv ilv. The estal>lishmenl and 
tunction of the California regulatory bodv is discussed 
and evaluated. I^roblems arising from the AEC's relations 
with the Agreement Stales provided in the aforementioned 
law are considered. (H.M.G.) 

1108 PROBLEMS IN liADIUM CON'IROL. John C. 
Villforth. Public Health Repl. (U. S.), 74- 337-42(Apr. 
1964). 

Of all the more commonly used radionuclides, Ra has the 
longest and most dramatic history. Certain of its inherent 
characterist ics make it a potential radiological health 
problem — its radiotoxicity, its series decay through alpha-
beta-, and gamma-emitting daughters including its first 
daughter product, Rn, which is a noble gas, its chemical 
and physical form, its ability to build up pressure in a 
sealed source, and its depreciation. These qualities and 
the fact that Ra was not systematically and generally under 
regulatory control contriljute to its potential hazard. Ra
dium continues to be used at approximately 4,500 tacilities 
throughout the country, although cheaper, more adaptable 
AEC-lieensed radionuclides are more readily available. 
Incidents and accidents are not uncommon, and contamina
tion from leaking and ruptured sources has resulted in 
costlj damage and required expensive decontamination. 
Most of these incidents could have been avoided by follow
ing accepted radiological health procedures. States are 
developing programs for the licensing, registration, and 
inspection of radium users , and the Public Health Service 
has established a program to assist the States in these 
activities. But the assistance of other agencies and pro
fessional groups IS required to educate users to the poten
tial hazards of improper handling and the use of antiquated 
sources and to investigate less hazardous substitutes for 
radium, (auth) 

1109 RADIATION CONTROL: STANDARDIZATION 
VERSUS FREEDOM. Reynold F. Brown (Univ. of Cali
fornia San Francisco), Radiology, 82 972-6(June 1964) 

The present status of radiation control of the physical 
standards of x-ray equipment and accessories used in 
the practice of medicine m the U. S. is reviewed. Pro
posals for state regulation of x-ra> equipment and oj)-
erators of such equipment are discussed. (C.H.) 

1110 CURRENT STATUS OF ATOMIC ENERGY COM
MISSION-STATE COOPERATIVE PROGRAM. G. W. Mor
gan (Atomic Energy Commission, Washington, D. C ) . 
Am. J. Public Health, 53: 87S-81(Junc 1963) 

Assumption of broader responsibilities for radiation pro
tection by the states through agreements between the states 
and the Atomic Energv Commission is discussed Each 
agreement between the Commission and a state contains 
provisions under which both the state and the Commission 
commit themselves to cooperate in maintaining continuing 
compatibilitv of regulatory programs for the regulation of 
like materials The agreements also provide for exchange 
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of information and comments on pioposed cbingcs m then 
lespective rules and legulations and in then licensing in
spection, and enforcement policies and cr i tc i ia The State-
AEC Relations Branch, Division of Radiation Protection 
Standaids, serves as the focal point in dealing with the 
states m developing enabling legislation in developing md 
submitting regulations and in the development and imple
mentation of complete regulatorv programs The addition il 
staff foi increased regulatorv lesponsibilitics b\ the 
Igreement states has mcieascd their competence m the 
field of radiation protection To ass is t the state and local 
officials in inci casing their competence in the field of ra 
diation piotection, the AEC provides two tj'pes of training 
courses Cooperation of municipal and local authorities 
vMth the AEC, paiticularly on regulations involving the 
transpoit of radioactive materials is also consideied 
(BBB) 

1111 UNIFORM RADIATION PROTECTION AT LAST 
W Baeck Zentr Arbeitsmed Arbeitsschutz, 11 77-81 
(Apr 1961) (In German) 

A new uniform law for the peaceful uses of atomic en
ergy and protection against its hazards has become effec
tive recently According to this law, the annual radiation 
dose should not exceed 1 5 r / y r for persons who are en
gaged in radiation work The maximum permissible dose 
should not exceed 5 r / y r for persons between the ages of 
18 and 38 yr, so that the total dose should not exceed 100 r 
for this period of time The total dose for any 13 consecu
tive weeks must not exceed 3 r, but the annual limit of 5 i 
should not be exceeded in any case The law permits 
greater doses for the hands, a rms , feet, and ankles, and 
for persons whose occupations do not require exposure to 
radiation Maximum permissible connentrations of radio
isotopes m air, water, and soil a re prescribed For ex
ample, in water the concentration of Co should not exceed 
3 X 10~^ ^C/cm ' Radioactive wastes must be disposed of as 
designated by appropriate authority Before a radioactive 
material can be used, the user must be investigated The 
initial investigation must be followed up aftei 6 months with 
a second investigation Special permission is required foi 
studies where the single radiation dose amounts to as much 
as 25 r, or where the incorporation of radioactive mate
rials into the bod> is planned These investigations are to 
be carried out b> physicians Applications for authoriza
tion to use radioisotopes or radiation must be filed with the 
proper authorities under this new law even though the user 
had been authorized previously under another law The 
previous authorization may be used until confirmed again 
Violations of the new law a re punishable by fines or im
prisonment or both (BBB) 

1112 PROCUREMENT AND DISTRIBUTION OF 
RADIOISOTOPES D J Stevens (Commonwealth X-Ray 
and Radium Lab,, Melbourne). J CoU Radiol Aus
tralasia 5 55-6(June 1961) 

Regulations governing the use of radioisotopes in Aus
tralia are reviewed, with special reference to recent 
changes in the regulations Advisory services available 
through the Laboratory and the Commission, and the 
Customs Regulations pertaining to radioisotopes, are 
discussed. (BBB) 

1113 IL RISCHIO DA RADIA7IONI NELL'ERA NU-
CLEARL (The Risk of Radiations m the Nuclear Age). 
E. Jacchia Milan. Ed. A. Giuffre, 1963. 607p 4600L 

The hazards of ionizing radiations to humans and possi
ble radioprotective countermeasures a re discussed, with 
emphasis on the known biological effects of radiation, 
recommendations of international bodies relating to ac 
ceptable levels, legislation for regulation of medical and 
occupational exposure, and the transport and handlmg of 
radioisotopes. (BBB) 

1114 liADlAlION PROI I C IION IN CANAD\ P \ R r 
I P M Bud (De.pt of Nitionil Health and Wcffaic , Ott i -
wa) Can Med Assoc J , 90 lU24-{0('\pi 2) 1904) 

I lie cui I ent status of i adi ilion piotection m C mid i is 
sum mil i/ed, with pii ticul ii emphasis on the lolc ot the 
Radiation Piotection Division of the Dcpiitment o! Nationil 
Health and Wcltaie Somatic and heicthlai j et tctls ot i i 
dialion exjMsuie a ie discussed as a liasis foi i n t t i p i t i i -
tion of the i idiation pioLcction standiids developed it ni 
tional and intci national levels Development of the 
I>paitment 's piogiam is liaced back to 1949 \ chii I is 
piovided to show the activities of the Radiation Piotection 
Division and its Imes of contact witb oliici dep ii inicnls and 
agencies at Ijoth fedeial and piovincial levels Anothei 
chart summi i i / e s the Icgislitive action tiken at piovincial 
level to piovidc contiol ot ladiation ha/aids whicli a ie 
concerned with the contiol ot mostl> mdustiial uses ot \ 
lays and ladioisotopcs (BBB) 

1115 RADIATION PROTICIION IN CANADA PART 
H IHL ROLl Ol n i l RADIATION PROTLCIION DIVI
SION IN SAI t GUARDING n i l HEAL IH OF lUDIAllON 
WORKERS P M Bud (Dept of N itionaf Health and \ \ c l -
f i i c Ottawa) Can Med Assoc J , 90 10-5 80(M u -, 
19(>4) 

1 he cui lent status of 1 idiation piotection in Can idi is 
discussed with paiticulai emphasis on tiio lolc ot the Ila-
diition Piotection Division of the Depaitment ot Nitional 
Heilth and Welfaie (BBB) 

1116 A RI VIEW OF n i F AMlNDMiNTS IO I HP 
RIGULATIONS POR TH! MEDICAL USI 01 iUDlAriON 
AND CONSTRUCnON AND INSTALLA TION IN IIOSPI 
lALS K Takeshita (Kyushu Umv , lukuoki, J ipm) 
1 ukuoka Igaku / a s s h i , 54 126-34(Feb 196 i) (In Jipa-
nese) 

Ihe lecommendations of the International Commission 
foi liadiological Protection (̂ ICRP) and the United N ilions 
Scientific Committee on the I ffects of Atomic Radiition 
(UNSCEAR) leldting to ha/a ids in clinical applications of 
ionizing ladiations are discussed (BBB) 

1117 A RECALIBRATION OF THE NATIONAL BU 
REAU OF STANDARDS TRITIATED WATER STANDARDS 
BY GAS COUNTING W B Mann, R W Medlock, and 
O Yura (National Bureau of Standards Washington, D C ) 
Intern J Appl Radiation Isotopes, 15 351-61(June 1964) 

The National Bureau of Standards ^H standards were 
prepared in the winter of 1954 — 55 using microcalorimetric 
measurements They were re-calibrated by means of the 
National Bureau of Standards length-compensated internal 
gas counters The new value for their activity was 1 96% 
lower than that previously measured, but this difference 
also involves uncertainties in the half life and the average 
beta energy for ^H. A value for the ratio of the combined 
evaporation and reaction rates with zinc, for HTO and H2O, 
equal to 0 92 was obtained (auth) 

1118 (AD-427279) I VALUATION OF RADIOPRO
TECTIVE AGENTS Annual Progress Report August 1 
1962-July31 1963 John B Stoiei (Roscoe B Jackson 
Memoiial l a b Bar Harbor Me ) Contiact DA-49-193-
MD-2289 13p 

Results are reported from a study to determine whcthei 
standard radioprotective agents (/i-mei captoethjiammc 
p-ammopiopiophenone 2-aminoethylisothiui onium bio-
mide and serotonin) will protect mice against the late 
deleterious effect of x-ray exposure A total of 7200 
treated and control mice were exposed to four dosage 
levels of x ra j s and set aside for longevity and histopa-
thology studies Both sexes from st iains A J and C57BL/ 
6J were included Seven radioprotective agents piovided 
by the Walter Reed Army Institute for Research weie 
evaluated m te ims of chemical toxicity and radiopiotec-
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tiv e effect I he ratios of x ray I Dgo values foi t rc ited 
mice to the ec ntrol LDgp v alues i inged fi om 1 2 to 1 6 
The comp ir ible values ft i the stand n d agents listed 
ihove weic 1 5̂ ind 1 ^ (luth) 

1119 (NP-tr 1161) DIRECTIVE REVISING ANNEXES 
1 AND 3 OF DIRECTIVES FIXING THE BASIC STANDARDS 
OI HEALTH PROTECTION, AND DIRECTIVE ON FREE 
ENTRY rOQUAUFIED POSTS IN THE NUCLEAR FIELD 
Translated by L C Hickman (U K A E A , Atomic Energy 
Research Fstablishment Harwell, Berks, Eng ), from 
J Officiel Communautes Europeennes 5 No 57, 1962 
34p 

Recent revisions in directives of the Council of the 
European Atomic Energy Community concerning basic 
standards of radiation protection for the population and 
workers in the atomic energy industry are reviewed The 
directive concerning the free movement of qualified work 
e r s with specific training and education within the European 
Atomic Energy Community is also reviewed A list of 
qualifications for employment in various positions is ap
pended (C H ) 

1120 SHIPPING Ol RADIOACTIVE MA IF RIALS 
Jucrgen Nt sselmann (Kernreaklor Rau und Bctricbs 
GmbH Kirlsruhe G e r ) p 372 5 of "Atomstrahlung in 
Medizin und Fechnik ' Munich Vcrlig Karl Ihiemig KG, 
1964 (In German) 

The leg il specifications for the shipping of radioactive 
materials in Germmy ire briefly indicated The practical 
consequences that arise from conformity to these rcgula 
tions ire reported The transportation costs for radioac
tive materials are comp ired with such costs for non-
ladioactivc materials (J S R ) 

1121 DIRECTIVES OF EURATOM FIXING BASE 
NORMS RI LATIVE TO SANITARY PROTECTION Con-
cours Med 85 3263-6(May 18 1963) (In French) 

Chapters of the Euratom directives pertaining to sani
tary protection are reproduced with some comment (TCO) 

1122 THE RADIATION PROTECTION REGULATIONS 
AND THEIR EXECUTION Heinz Kuehn (Max Planck-
Institut fur Biophysik, Frankfurt am Main) Radiologe, 2 
384-9(Oct 1962) (In German) 

Maximal permissible limits for radiation exposure estab
lished by the ICRP are discussed Procedures for collec 
tion, measurement, and disposal of radioactive wastes a re 
described Standards for ventilation of radioactive areas 
a re presented, and simplified methods for disposal of solid 
or liquid wastes a re detailed in the regulations Measures 
adopted for carrying out the regulations a re pointed out 
(TCO) 

1123 INSTRUCTIONS FOR HANDLING ENCIOSED 
RADIOACTIVE SUBSTANCES H Muth A Kuhlmann 
K Aurand A Cantzler W Gliwitzky and W Jacobi 
(Deutsche Gesellschaft fur Arbeitsschutz e V Frank-
fu i t amMain) Zentr Arbeitsmed Arbeitsschutz 12 
36-9(Feb 1962) (In German) 

The most important legal controls for handling enclosed 
radioactive materials are collected and combined with 
practical advice The general requisites for handling and 
transport of enclosed radioactive substances are discussed 
including the requirements for granting a license for han 
dlmg or lor transport Maximum permissible concentra 
tions foi exposed peisonnel are discussed with a section on 
medical supervision The legal requirements for instruc
tion and display of radiation protection regulations are 
outlined Management transport storage labeling and 
bookkeeping requirements and suggestions are outlined 
The area of control and supervision is outlined radiation 
protection control including personnel and samples is 
discussed Handling and sealing of enclosed emitters and 
measurements m case of accidents a re discussed A table 

of decay factois foi ^ \ o '^"fm **^Pm ^^^Ir ^^^Tl ^^Kr 
Si and ^''Cs is [,iven as p( 1 cent activity remaining ifter 

0 25 to 10 yr The laws pt i tain to the federal Republic rf 
Get many (BBB) 

1124 COMiri^ CONSULTATIF POUR LES ETALONS 
DI MI SURF DI S RADI M IONS IONIS\Nri-S 4 Si SSION-
1 Jf (0 M \l) (Fouith Session of tht Consultative C om 
milltc toi Si ind irds of Mt isurt ment ot Ionizing R idi itions 
Miyf 7 19b i) P a n s C luthicr ViUirs md Cic 19(> 1 
J lp 

lilt minutes A the fouilh session arc presented together 
w Ith SC Vf n appe ndttes on the reports of tht study gi oups 
the r( suits ot intci nitional comparisons of the radioiso 
topes ^^P ' 'l ^"''ll '̂ ^Au and ^"Co md the definition of 
dimt nsions St p irate al sir icts were prt p ii cd (J S R ) 

1125 2AKLADY RENTGENOWSKIF — WYMAGANIA 
OCHRONY PRZED PROMIENIOWANIEM JONIZUJACYM 
PN-62 J-80101 (X-ray Laboratories — Regulations for 
Protection Against Ionizing Radiation) Warsaw Polish 
Standards Committee, 1962 4p 2 40 Zloty 

This Polish standard regulation refers particularly to 
the planning and design of x-ray laboratories for 25 to 
400 kv equipment for medical industrial scientific and 
other purposes It contains regulations regarding the 
following the factors to be considered when planning 
x-ray laboratories, the requirements to be met by such 
laboratories (for diagnostic and therapeutic purposes 
non-destructive materials testing scientific research 
etc ), and conditions for approving projects and completed 
laboratories (Occupational Safety Health Abstr 2 No 7, 
1964) 

1126 R \DIOlODIN E — I rS UP S AND DOWNS Robert 
Wurtz Scientist Citizen 6 Nos 9 10 34 7(Sept Oct 
1964) 

l luctuitions of '•^'l levels m fallout are considered in 
t e ims of testing and the test ban treaty Advantages of the 
FRC s new Protective Action Guide are compared to the 
older FRC publication Radiation Protection Guide (H M G ) 

1127 REGLEMENTATION RELATIVE AUX RADIO-
ELEMENTS ARTIFICELS (EXTRAITS SELECTIONNES) 
(Statutory Provisions Relating to Artificial Radioelements 
(Selected Extracts)) 2nd Edition Gif-sur-Yvette 
France Commission Intermimsterielle des Radioelements 
Artificiels 1963 24p 

Topics included are the special statutory provisions 
relating to artificial radioelements which are m force in 
France as contained in the Public Health Code and the 
specific conditions under which artificial radioelements 
approved by the French Interministerial Committee on 
Artificial Radioelements may be employed, and the general 
French statutory provisions on radioactive substances 
governing artificial radioelements (safeguarding of public 
health environmental protection protection of workers 
transport of artificial radioelements) (Occupational Safety 
Health Abstr 2 No 7 1964) 

1128 (SC-DC-3550) SUGGESTED DESIGN CRI
TERIA FOR STANDARDS LABORATORIES H H Bax
ter J r (Sandia Corp Albuquerque N Mex ) [Nov 
1963] Contract AT(29-l)-789 37p 

A discussion is presented of what the ever increasing 
demand for accuracy requires in standards-laboratory 
planning and design The location, room arrangements 
and dimensions structural shell, entrances and windows 
utilities and environments are treated Clean rooms 
are also discussed (D L C ) 

1129 (AHSB(A) R 8(p 113 21)) DEVELOPMENT OF 
RADIOLOGICAL PROTECTION STANDARDS—THE HIS 
TORICAL PERSPECTIVE Biran Windyer (Middlesex 
Hospital Meyerstein Inst of Radiotherapy London) 
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Safet\ aspects of the uses of ionizing radiations a ie dis 
cussed and the development of ladiological piotection 
standards is leviewed It is pointed out that the health and 
bafet\ recoid of the atomic eneig\ mdustiv is extremely 
oood (C H ) 

1130 MANUAL OF INDUSTRIAL RADIATION PRO
TECTION PART II MODEL CODE OF SAFETY REGU 
LATIONS (IONISING RADIATIONS) Geneva International 
Labour Office 1959 58p $0 75 4s 6d 

Revisions of section 2 Chapter XI of the Model Code of 
Safety Regulations for Industrial Establishments for- the 
Guidanc e of Governments and Industry a i e piesented \ 
model code of safetv regulations (ionizing radiation) in 
eludes maximum permissible doses general provisions 
relating to all processes in\oKing a radiation hazard 
sealed sources and equipment j^enerating ionizing radia 
tions and unseiled ridiation souiccs (H M G ) 

1131 STATUS OF PROPOSED TRANSPORTATION 
REGUIATION Robert Baker 14p (CONF-620-3) 

From Institute of Nuclear Mateiials Management 5th 
Annual Meeting, Pittsburgh, May 1964 

Most international shipments of radioactive mi ter ia l 
particularly those to Europe, Gieat Britain and Australia, 
a re subject to rules based on regulations developed by the 
IAEA The IAEA lules and many of the rules of tho=!e 
countries mentioned are undergoing some levision at 
present The revision of the IAE\ rules was proposed 
to their Board of Governors and will likely be considered 
by them in time The International Air Transport Asso
ciation also IS revising their '"ules based on the latest 
IAEA proposals The AEC's 10 CFR Part 71, applicable 
to the shipment of special nuclear material, has been m 
effect since 1958 A proposed revision \vas issued m March 
1963 and a redraft of that proposal is being developed For 
irradiated fuel shipping containers, the AEC issued 10 CFR 
Par t 72 proposed m September 1961 ind the cr i ter ia in 
that proposal are being used for licensing The ICC regu 
lations ha\e been in effect since 1948 Mijor chmges, 
proposed in 196 J, are currently being redrafted, taking 
into account a number of comments and the further work 
of the IAEA A proposed revision applicable onlv to fis
sile material , was issued in January 1964 (auth) 

1132 DEVELOPING RADIATION PROTECTION 
STANDARDS THE ROLE OF THE ATOMIC ENERGY 
COMMISSION Forres t Western (U S Atomic Energv 
Commission, Washington, D C ) Arch Environ Health, 
9 654-8{Nov 1964) 

The role of the AEC in developing radiation protection 
standards is considered from an historical standpoint 
Summarily, the AEC has not onlv contributed to develop
ment of current standards of ladiation protection, but in 
the operation of its regulatorv program it h is been neces-
s i r \ to develop pr ictices cr i ter ia and regulations that go 
bevond the specific recommendations of the NCR!' and FRC 
(H M G ) 

1133 NEW GOST [STATE STANDARDS] 8848-6 i — 
UNITS OF RADIO \CTI\TT\ AND IONIZING RADIATION 
F M Karavaev ind M F Yudin Izmeritel lekhn No 
6 51-3{June 1964) 

Standard units were established for the following values 
activities of isotopes in radioactive source density of flux 
of ionizing particles or quanta radiation intensity absorbed 
radiation dose, power of absorbed radi it ion dose, exposure 
dose of X and gamma radiition and power of exposure dose 
of X and gamma radiation Taken as the unit of activity of 
the International System must be one deca> per second Use 
of the extra svstem unit of the Curie is afso permitted (one 
Curie 3 700 10 '̂' deca>s/sGcond) As for unit of mea
surement density of flux of any kind of particle or quanta 
the standard sets one particle of a given species (or quanta) 
per second per square meter (particle/(second-metei^) or 
quanta/(second-meter^) In abbreviated form the umts of 
density of flux of ionizing part icles— alpha-part icles/ 
(second-meter^), beta-particles/(second-meter^), neutrons/ 
(second-meter^), gamma-quanta/(second-meter^), the use 
of letters of the Greek and Latin alphabets is permitted as 
commonlj accepted The third variable for which the stan
dard sets units of measurements is the intensity of radia
tion, here the measurement must be watts per squ r e me

ter For measurement of power of absorbed dose of 
radiation, the unit watt per kilogram is established Pe r 
mitted IS the use of the extra-svstem unit decav per second 
equal to 0 01 watt/kg The new standard also sets the unit 
of measurement of exposure dose of x ind gamma radia
tion as the sum of electrical charges Aq of ill ions of the 
same sign per some mass of air Am The unit of exposure 
(lose o! \ m i ^ imm 1 i idi dion in the svstem is tilvcn is 
c ) lonibs le i i ilo^i im (ot m ) (coulomij/l _,) Vlso [jci-
niilR<' the use of the t \ U i -s \s tem unit ot ihc Kocnlj^tn 
(RI cqu it M - 57*76 10"' e oulomb/l p; (ippioxim tlel\ 
„ jS 111"'' t 1 ih)nib I f_,) V new unit of powci of exposuie 
dose ot \ md ^ uiun i i idi ilion m the new st ind iid is set 
IS imi Lies i e 1 I ilo^i I n (<if ui) (ICO) 

1134 NORMAL CALCIUM KINETICS APPLICATION 
OF A NEWLY DERIVED COMPOSITE REFERLNCE STAN 
DARD R P Heaney p 57 bl of STI/DOC/lO/32 

Radiocalcium studies in 30 normal adults were used to 
construct a composite reference standard foi radiocalcium 
plasma decay and excretion Recent studies of human tis 
sue Ca equilibrium and exchange peimitted constiuction 
of a reasonable two-compartment open system that p i e -
cisely fits the data of this reference stantl ird Plasma 
specific activity from 5 to 150 hr after isotope injection 
exhibited a highly significant inverse correlation with 
body size, but could not be correlated with age or sex 
(H M G ) 

1135 THE NATIONAL BUREAU 01- STANDARDS 
TRITIATED WATER STANDARDS W B Mann (National 
Bureau of Standards, Washington D C ) and A Spernol 
Intern J Appl Radiation Isotopes, 15 628(Oct 1964) 

Two independent measurements, using gas counting of 
the National Bureau of Standards 1954 tritiated water stan
dards, are compared The agreement was about 0 25*̂  
which was within their stated precisions (M C G ) 

1136 CIVIL LIABILITY FOR NUCLEAR DAMAGE 
Conference held bj- the International Atomic Energy 
Agency, Vienna, April 29 May 19, 1963 Legal Series 
No 2 (International Atomic Energv Agency, Vienna) 
1964 536p STI/PUB/54 $10 00, Sch 210, 60s std, 
F fr 40, DM 35 (IAEA) 

A conference was held to draft a Convention on Minimum 
International Standards Regarding Civil Liability for Nu 
clear Damage Summary records of the plenary meetings 
and of the meetings of the Committee of the Whole are also 
given ( D E C ) 

1137 RADIATION PROTECTION AND THE USE OF 
RADIOISOTOPE CALIBRATION EQUIPMENT IN THE PULP 
AND PAPER INDUSTRY. R Lehner Sichere Arbeit, 16 
5-10(1963) 

In the manufacture of paper webs, beta radiation is used 
to measure basic weight, thus necessitating measures of 
protection against radiation Following a description of 
measuring procedure and of the various isotopes employed, 
a survey of the Austrian regulations on radiological protec
tion IS given, together with the recommendations of the 
International Commission on Radiological Protection (ICRP) 
(maximum permissible body burden, equipment standards, 
and staff training and supervision) Improper work methods, 
shielding, and identification of radioactive sources, as well 
as responsibility for protective measures are also dis
cussed (Occupational Safety Health Abstr 2 No 5, 1964) 

1138 IONISING RADIATIONS (SEALED SOURCES) 
(LEAKAGE TEST) ORDER (NORTHERN IRELAND) 1963 
"Statutory Rules and Orders of Northern Ireland, ' 1963 
No 13 Belfast Ministry of Labour and National Insurance 
for Northern Ireland, 1963 2p 3d(HMSO, Belfast) 

The test for leakage ot i idioactive substances to be made 
of sealed sources and the particulars to be contained in the 
registers of every such test lequued under Regulation 15 
of the Ionizing Radiations (Sealed Sources) Regulations 
(Northern Ireland) 1962 (CIS 155 }-19b3 Boq Shz (627)) are 
prescribed This Ord( i also prescribes for purposes of 
paragraph (4) of the said Regulation 15 the extent of leakage 
of radioactive substance trom a sealed source beyond which 
the sealed source may not be brought into use until repairs 
have been effected (Occupational Safety Health Absti 2 
No 1 1964) 
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1139 GUIDES, STANDARDS AND REGL LATIONS 
FROM THE FEDERAL RADIATION COUNCIL POINT OF 
\'IEV\ C C Palmiter and P . C Tompkins (Fede ral Ra 
diation Council, Washington D C ) 15p (CONF 642-14) 

From Health Physics Societ} Cincinnati June 1964 
The Federal Radiation Council established m 1959 ad

vises the President with respect to problems in which radi
ation IS a factor and recommends to the President guidance 
for Federal agencies in their r idiation protection piograms 
Criteria for the development of radiation protection guid 
ance is discussed Guidance for protective programs to r e 
duce exposure from radioactive materials after thc\ are in 
the environment must consider any health benefit associated 
with the available reduction m exposure and the ovei-all 
impact on the program The decision to take a protective 
action program must considei such factors is the resulting 
exposure if no action is taken, how much exposure can fie 
reduced by taking the action, the difficulty of making the 
action effective, and possible risks to health direct or in
direct, that may be associated with the action itself (P C H ) 

1140 PHILOSOPHICAL INFLUENCES ON RADIATION 
PROTECTION STANDARDS, SYMPOSIUM ON GUIDES, 
STANDARDS, AND REGULATIONS Lauriston S T lylor 
(National Bureau of Standards, Washington D C ) 17p 
(CONF-642-12) 

From Health Physics Society Cincinnati June 1964 
Changes and influences leading to changes in the philo

sophical approach to the general problem of developing ra 
diation protection standards are discussed. (P C H ) 

1141 NEW MEASUREMENTS OF COMPARISON OF A 
CERTAIN NUMBER OF RADIUM STANDARDS M Lecom 
and J Robert (Universite, P a n s ) J Phys , Phys Appl 
(Pans) , 25 159A-62A(Nov 1964) (In French) 

Measurements were made on the radium standard Honig-
schmid 5427, which belongs to Russia The mass defect of 
the international standard 5430 is confirmed (auth) 

1142 SAFETY STANDARD FOR NON-MEDICAL X-
RAY AND SEALED GAMMA-RAY SOURCES. PART I 
GENERAL National Bureau of Standards Handbook 93 
(National Bureau of Standards, Washington, D C ) Jan. 3, 
1964. 68p $0.30(GPO) 

Information is included on classification of protective 
installations, selection of class of protective installation, 
plans for radiation installations, structural details of 
protective bar r ie r s , radiation protection surveys, and 
operating procedures. Various data and other information 
are appended (P.C H ) 

1143 UNIQUENESS OF THE MASS-SURFACE RELA
TIVE TO IRON-56 A M I A W Durnford (Umv of 
Western Ontario London) Nature 205 789-90 (Feb 20 
1965) 

The nature of the dependence of the mass fraction on the 
choice of primary standard was examined and a criterion 
for the nuclide that would have the least mass fraction when 
employed as the primary standard was thereby established 
Results of calculations showed that use of the nuclide ^^Fe 
as the primary standard would retain the conventional mass 
numbers, ^^Fe is the only primary standard nuclide that 
would render all mass excesses positive, in this respect it 
would therefore constitute a unique primary standard 
(P C H ) 

1144 THE USE OF SPECIAL UNITS IN IONIZING 
RADIATION MEASUREMENTS H Rothe (Deutsche Amt 
fur Messwesen und Warenprufung, Berlin) Kernenergie, 
7 828-3l(Dec 1964) (In German) 

Recommendations of the Office for Measuring and Ma
terials Testing, Berlin G D R , for defining the units 
Roentgen, rad, and Curie are given (R E U ) 

1145 RADIATION PROTECTION IN CANADA PART 
VII SETTING STANDARDS FOR RADIATION PROTEC
TION F D Sowby Can Med Assoc J 92 505-7 
(Mar 1965) 

The recommendations of the International Commission on 
Radiological Protection have as a basic objective the limi
tation of radiation dose to "that which involves a risk that 
IS not unacceptable to the individual and to the population at 
large ** The problem is to decide what degree of risk Is 
acceptable in relation to the benefits of a practice that 

necessitates radiation exposure Routh estimates of some 
of the r i sks of exposure to radiation were made and com 
pared with some of the other r isks tolerated by society 
On the assumption that it would be possible to make quan
titative assessments of both the benefits and the r isks the 
question is raised as to how and by whom an appropriate 
balance should be made (auth) 

1146 RADIATION PROBLEMS Charles E Roessler 
(State Board of Health, Jacksonville, Fla ) J Florida 
Med Assoc 51 300(May 1964) 

Measures taken by the Florida State Board of Health for 
controlling population radiation exposure are discussed 
Included in the program are consultations with users of 
x-ray machines to assist them m reducing exposure and 
surveillance of radioactivity in air, precipitation, milk 
water, and other environmental materials (H G D ) 

1147 INTERNAL CONTAMINATION STANDARDS 
H Jammet (French Atomic Energy Commission Fontenay-
aux-Roses, France) p 591-611 of "EUR-2210 " (In 
English and French) 

The actual establishment of internal contamination 
standards and their practical application are discussed 
The normal procedure for the maximum permissible doses 
fixed very generally for all types of irradiation for derivmg 
the maximum permissible concentrations and also the ob
stacles to be overcome in the field of either dosimetry 
mathematical models or the biological factors to be chosen 
are described (P C H ) 

1148 REGULATORY STANDARDS FOR IRRADIATED 
FUEL SHIPMENTS A E Aikens and B G Lindberg 
12p (CONF-650103-11) 

From International Symposium on Packaging and Trans
portation of Radioactive Material Albuquerque N Mex 

The design and performance standards for containers for 
shipping irradiated fuels as set out in the AEC s transpor
tation regulations are considered The design standards 
specify minimum numerical l imits or factors of safety 
which must be observed during the design of the package 
The performance standards essentially specify safety re 
quirements which must be met during postulated normal or 
accident test conditions The things an application for li 
cense should contain in order to show that the regulatory 
requirements are met are listed The regulatory safety 
assessment is discussed Three repetitive problem areas 
were an adequate determination of failure temperature of 
the cask s contents the extent of cask damage due to im 
pact and the extent of cask damage in a severe thermal 
environment (M C G ) 

1149 ISTHMIAN CANAL —THE POTENTIAL HAZ 
ARDS OF NUCLEAR EXCAVATION John Hurd Nucl 
News, 8 No 5, 14 17(May 1965) 

Nuclear excavation of a sea level Isthmian canal would 
be accompanied by three potential hazards radioactivity 
air blast and ground shock The nature of the hazard 
safety standards selected and measures taken to meet 
the standards are outlined (H G D ) 

1150 RADLATION PROTECTION IN CANADA 
PART VII THE ROLE OF LNDUSTRIAL HYGIENE IN 
THE FIELD OF RADIATION PROTECTION N Williams 
(Dept of Public Health Regina Saskatchewan) Can Med 
Assoc J 92 993 1001(May 8 1965) 

The mam emphasis of a provincial radiation protection 
program is on ionizing radiation produced by machines 
although assistance is given to the Federal Radiation Pro
tection Division in its program relating to radioactive 
substances The basis for the Saskatchewan program of 
radiation protection is the Radiological Health Act 1961 
An important provision of the Act is annual registration 
of radiation equipment The design of the registration 
form encourages a do it-yourself radiation and electrical 
safety inspection Installations are inspected every two 
years by a radiation health officer Two hundred and 
twenty one deficiencies were found during inspection of 
224 Items of radiation equipment the commonest being 
failure to use personal film badges Insufficient filtra 
tion of the beam inadequate limitation of the beam and 
unnecessary exposure of operators were other common 
faults Physicians have a responsibility to weigh the 
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potential advantages against the hazards when requesting 
radiographic oi fluoroscopic pxocedures (auth) 

1151 THE ROLE OF THE ATOMIC ENERGY COM
MISSION IN DEVELOPING RADIATION PROTECTION 
STANDARDS Forrest Western (Atomic Energy Com
mission Washington, D C ) p 7J-5 of "Proceedings 
of the American Medical Association Cor^ress on En 
vironment Health Problems '* Chicago, American Medi 
cal Association 1964 

The Atomic Energy Act specifications for radiation 
protection were interpreted by the USAEC as including 
broad responsibilities in all phases of radiation pro
tection mcludmg the development of the various kinds of 
information used in the formulation of standards In 
addition, the AEC required radiation protection standards 
directly applicable to its own activities including the oper 
ation of nuclear energy facilities and the regulation of the 
private use of nuclear materials and their radioactive 
byproducts Biological research programs were started 
to study the effects of radiation on living tissue and to 
establish the relative effectiveness of equal doses of x 
rays , alpha rays beta rays and neutrons in producing 
various kinds of biological damage Ways in which the 
activities of the AEC relate to radiation protection stan
dards for industry medicine, and research arc discussed 
(H G D) 

1152 A CONSIDERATION OF BASIC RADIATION 
PROTECTION GUIDES APPLICABLE TO THE GENERAL 
POPULATION Paul C Tompkins (Federal Radiation 
Council Washington D C ) p 76-81 of "Proceedings 
of the American Medical Association Congress on En
vironment Health Problems " Chicago American Medi 
cal Association 1964 

Trends in the development of basic standards for radia 
tion protection applicable to the general population are 
considered The introduction of the non-threshold s tat is
tical r isk concept had the effect of putting scientific judg
ments of dose-effect relationships and political judgments 
concerned with national welfare on a somewhat equal footing 
particularly when exposure of the general population is a 
factor in proposing basic radiation protection guideb 
Standards and judgments employed by the ICRP and the 
FRC in establishmg radiation protection guides are d i s 
cussed (H G D ) 

1153 IAEA LABORATORY ACTIVITIES SECOND 
REPORT (International Atomic Energy Agency Vienna 
(Austria)) Technical Reports Series No 41 1965 113p 
STI/DOC/10/41 $1 00, S21,-, 6/-stg, 1 Fr 4 . DM 3 20 
(IAEA) 

Developments and scientific woik duiing 1964 at \ lenna 
and Seiberdorf are desciibed Work m physics chemistr>, 
low-level radioactivity agriculture and medical ph>sics 
IS summarized Production and anal>sis of tritium aie 
described along with electronic and mechanical develop
ments l a b i e s of isotopic standaids, analytic U. results 
and other measurements are included Activities at the 
Monaco Marine Radioactivity Laboiatory are reported 
along with those at the Trieste Theoretical Physics Cen
ter and the Middle Eastern Radioisotope Centei tor 
Arab Countries (J R D ) 

1154 RADIO^CIIVF MATfRlALSIN PHARMACY 
V LEGAL REGULATIONS Spiandci P (Hijks Insti 
tuut \ooi dc Volks^LZondhtid Uticcht) Phaim V\ eek 
blad 48 Lli7 4G(Dec 6 1963) (In Dutch; 

Ihfc Ic^al foundatit n ot le^nlaticns ^) \c inin^ tl t use ol 
radioactive is )topcs md related mateiials in ihc Nethei 
1 mds is brietlv leviewcd Pai t icul i i attention is directed 
*-o the phirmiciht md the administration of rachoactivt 
materials t ) patients V set ot examples illusti itmg mathe 
matical calculationb toi oractical examples is given m thib 
connection The following standards taken from the Amcii 
can Pharmacopoeia (Ibth edition) are given ^^P-sodium 
radiophosphatc solution '''Cr —sodium radiochiomate in 
jection ^^Co —ladiocv mocobalaniin solution, '̂ ^I —radio 
lodmated serum albumin sodium ladioiodide capsules 
sodium radioiodide solution '̂'̂  Au-radiogold solut on The 
prepaiation of the nuclides and prepaiation of the compound 
for med cal use is listed together with the doses for diag 
nostic and theiapeutic uses where ipplicable For the I 
compounds special mention is made for meth;)ds of mea 
surino the radioact vitv oi samples BBB) 

1155 PROTECTION AGAINST IONIZING RADIATIONS 
iN NUCLEAR INDUSTRIES Deforge A. Protect 
Secunte Hyg Trav , 44 No, 6, 5-30(June 1964) (In 
French) 

The dangers ol ladioactive materials were studied Var 
loub aspects of the safety program employed b> industries 
controlled by the i rench Atomic Energy Commission re 
viewed include establishment of maximum peimissible ra 
diation levels elaboration and application of regulations 
education of personnel warning signs and use of suitable 
equipment for the prevention of radiation and contamination 
Responsibility foi technical satety measuies falls on heads 
of departments with the assistance of safety engineers and 
other specialists A number of safety organizations also 
give assistance to the French Atomic Energy Commission 
Finally a numbci ot measures for the protection ol per 
sonnel and equipment are reviewed Descriptions of mom 
toring equipment ai c presented m an appendix (auth) 

1156 RADIATION PROTECTION PROGRAM FOR A 
10-Mev LINEAR ACCELERATOR. Bozich, Thomas A 
(Air Force Hospital. Hill AFB, Utah). Am Ind. Hyg 
Assoc. J , 26 311-17(May-June 1965). 

The procedures adopted in establishing a radiation pro
tection program for a 10 Mev linear accelerator employed 
for industrial radiography are described The program in 
eluded calculation of the facility modifications required to 
provide adequate biological shielding as well as a complete 
survey after the modifications were accomplished to ensure 
their adequacy The average effective energy of the x radi 
ation at various areas was also determined (auth) 

1157 DETERMINING INDUSTRIAL HYGIENF RE
QUIREMENTS FOR INSTALLATIONS USING RADIOACTIVE 
MATERIALS Brodsky Allen (Umv of Pittsburgh) Am 
Ind Hyg Assoc J 26 294-310(May-June 1965) 

A set of guidelines is proposed as an aid in determining 
the specific facilities equipment and procedures required 
for operations involving radioactive material The guide 
lines are centered around a tabulation that groups the com 
monly used radionuclides into eight groups corresponding 
to the relative magnitudes of their maximum radiotoxicities 
and then presents curie quantities above which the need lor 
various safeguards should be examined Tht eight groups 
of ladiotoxicity are chosen to correspond to the eight orders 
of magnitude over which the estimated maximum doses per 
curie range for the various nuclides when they are delivered 
in a single intake by inhalation (auth) 

1158 STANDARDS OF RADIOACTIVITY Campion 
P J , Williams A (National Physical I^b Teddmt,ton 
Middx Eng ) Health Phys U 769 72(Aug 19bo) 

It IS important that the certificates which accompin> 
standards of radioactivity should contain is much ot the 
relevant data as possible The information that a supplier 
can reasonably be expected to give is discussed md lUus 
trated by reference to the concepts used at the Nitionil 
Physical Laboratory (auth) 

1159 TRANSPORTING RADIOACTIVE MATPRIAL 
Wilson E J New Scientist 126 522 l(May 20 1965) 

New Internationa] regulations on safety precautions that 
torm the basis of national regulations foi raehoactive con 
signmcnts by land sea and air are discussed Eactoi s 
considered in drafting the new standards were contun 
ment shielding criticality and heat emission (H G D ) 

1160 ^NP 1 J 1 8 3 ) B\CKGR01ND M \ T F R I \ I TOR 
THl DI \ L I OPMtNT OI R \DI VTION PROTEC TION 
SI VNDXRD'̂  PROTECIIVl- \C TION GI 11)1 S FOR 
SIRONTR M-89, STRONTIL M-90 AND C I Ml M-13~ 
Report \ o " (I ed r U K irii ition Council Washington, 
n C ) MavDCj -i4p GPO '-O 30 cy 

Int im tl II ^ ] lesentf d ft i ^uidance m situit ns n 
\ Aw \^ LO t ini nation ol the i nvixonmt nt bv **Sr "̂  '>r ind 

Cs B tl leutc k calizcd contammalion in which pi n pt 
icli n will b( n(cessai} u iv id txposuic of the population 
md lu idesp ic id gcneiilU incie asin^ 1 n\ level ci e n 
in I all n sue i i s l r c n stiatosphei ic t lUout tha tcu iscs 

a e t t nu is i it ikc ut n d i t iciu e matt i lafs bj laigc mm 
be IS 1 pc 1 It 1 1 1 pel d ut veais aj t c( nsideit d Ihe 
1 insmi',^ n 1 i idi utivt in ite rial tt m the itmospheie 

through food chains to m m is outlined ind biological risk 
dosimeti} and piotectu t measures aic discussed It is 

oncludcd that 1 1 the-"v ent ef an icute c nlamm itit ^ vent 
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protective actions taken vvithm 2 days will aveit 90 c of the 
projected intake while protective actions initiated at ap 
proximately 2 weeks tollov\ing the contamination will avert 
oO^ of the projected intake A review of data on radioac 
tivity in food from stratospheric t lUout m the U S in 1965 
led to the conclusion that the health risk from radioactivity 
m food over the next several j e a i s will be too small to jus 
tify protective actions to limit tht intake of radionuclides 
either hy diet modifications oi b> altering the normal dis 
tribution and use of foods particulail> milk and dairj 
products (C H ) 

1161 THE EFFECT OF IONIZING R4DIA.TION ON 
THE MR CONTENT OF INDLSFRML PREMISES Dmi 
triev, M T (Scientific Research Inst of Hydrometeoro-
logical Fquipment Moscow) Gigiena i Sanit No 4 39-
44(A.pr. 1965) (In Russian) 

A study was made of processes leading to the production 
of nitrogen oxides and ozone m the an undei the action of 
ionizing 1 idiation and neutions \ compaiison of the data 
obtained with concenti ations of nitio^en dioxide and ozone 
gases foi med in the an undei natui if conditions made it 
possible to set the maximum permissible doses of ionizing 
radiation and that of the integral neution cuiient in the an 
of industrial premises The standard values of ventilation 
requiied in industrial premises containinj, ndioactive 
isotopes are given (auth) 

1162 PHILOSOPHICAL INFLULNCES ON RADI^ 
TION PROTECTION STA.NDARDi5 Taylor, Lauriston S 
(National Bureau of Standards, Washington, D C ) 
Health Phys , 11 859-64(Sept l96o) 

Radiation protection philosophies and pi actical develop 
ments derive from a mixture of technical facts and numer 
ous non technical influences involving judgment and edu 
cated opinion Vaiious technical developments and vaiious 
segments of our society each exeit their own influence on 
our radiation protection standaids A complex of national 
and international bodies each having its own special intei 
ests has served to complicate rather than simplify the 
philosophical approach to the problem of maximizing man s 
protection against the hazards of i adiation Whether this 
redundancy of radiation standaids making activity is nee 
essary or even good is still an open question (auth) 

1163 GUIDES, STANDARDS AND REGULATIONS 
FROM THE FEDERA.L RADIATION COLNCIL POINT OF 
VIEW Palmiter, C C Tompkins, P C (Federal 
Radiation Council, Washington, D C ) Health Phys 
11 865-8(Sept 1965) 

The Federal Radiation Council established in 1J5J ad 
vises the President with respect to problems in which ra 
diation IS a factor and recommends to the President guid 
ance for Federal agencies m their i adiation protection 
programs In the development of iadiation piotection giiid 
ance it is necessary to consider the balance between the 
need for radiation programs and the poosible effects on the 
health of the individual and the public This involves funda 
mental determinations of public policy influencing national 
security economics and other factors In a specific case 
where this balance is achieved the guide which is developed 
does not and cannot set a line which is safe on one side 
and dangeious on the other Guidance for protective pro 
grams to reduce exposure from radioactive materials 
after they are m the environment must considei an> health 
benefit associated with the available reduction in exposure 
and the over all impact on the progiam The decision to 
implement a protective action program must considei such 
factors as the resulting exposuie if no action is taken how 
much exposure can be reduced by taking the action the 
difficulty of making the action effective and possible r isks 
to health direct or indirect that may be associated with 
the action itself Judgment and discretion in the applica 
tion of any radiation protection guidance are necessary to 
assure in a reasonable manner the attainment of the goal of 
protecting man and also realizing the benefits from the uses 
of ionizing radiation (auth) 

1164 (CONF-650616-5) DEVELOPMENT OF SAFETY 
PERFORMANCE CRITERIA AND TESTS STANDARD FOR 
RADIOISOTOPE SEALED SOURCES AND DEVICES Hitch, 
James W (Division of Isotopes Development (AEC) Wash
ington, D. C.) [1963]. 12p. Dep mn, CFSTl $1.00 cy, 
$0.50 mn. 

From Health Physics Society, Annual Meeting, Los 
Angeles 

The Atomic Energy Commission in recognizing the 
ever increasing use of radioisotopes also recogni/es 
the increased possibility of the accidental release of 
radioactive materials to the environment through fues 
collisions etc Accordingly a safety testing program has 
been initiated to develop a technical basis for safety per 
formance standards The program is aimed at preventing 
mishaps during the many types of applications and asso 
ciated handling procedures for radioactive inat t r i i l s and/ 
or isotopic devices The tests are designed to piovide 
information for more accurate assessment of the engineer 
ing safeguards for control of the risks mvolved in per 
mitting wider beneficial usage This information she uid 
assist the manufacturer in designing more reliable equip 
ment and assist ieeTjlator\ groups m establishing safe 
yet reasonable safety standards Equally important the 
public will be more assured that isotope equipment is 
built to meet carefullv developed safety standards The 
elassificatio of sources within a performance rating 
svstem together vvith a companion svstem for classifica 
tion according to applicatu n is described The develop 
ment of specially designed radioactive materials for 
selected applications and the type of tests necessary 
to assure that these desired standards are met are also 
briefl> described (authj 

1165 (SC-RR-6J-98 pp 32-44) PACKAGING STAN-
D\RD^ Appleton G J .Servant J "i 

The two st mdards of pdcl iging 1 \pc \ and B irc dis 
cussed V re\ lew ib given of the rese irc h conducted to 
make the standards for fjpc A and B pickagmg mure ob 
jective After i considerat on of normal and accident con 
ditions in the t rmsport environment mechanical and ph^s 
ical tests for prototype packages of T>pe A and B ire 
discussed It is pointed out that the revised lAE \ regula 
tions no longer contain reference to normal transport or 
maximum credible accidents but instead dcf nc IVIK A and 
B packages in relation to tests (D L C ) 

1166 (SC-RR-65-98 pp 45-54) REGULATORS 
PACKAGING STANDARDS Barker Robert F Hopkins 
Donald R 

A discussion is presented of the transport regulatiois 
recommended b> IAEA and of these proposed for use with 
in U S The principles involved in the proposed AIC regu 
lations are defined The transport of fissile materials is 
considered in some detail (D L C ) 

1167 S \ F E T \ IN HANDLING FISSION-ABLE MA
TERIALS. Callihan Dixon (Oak Ridge National Lab 
Tenn.) Johnson E B. Mag Std. 36 81-4(Mar 1965). 

Prevention of nuclear chain reactions in handling stor 
ing processing transporting and treating fissionable 
nuclides outside reactors is the purpose of a new safely 
standard The standard presents geneialized cri teria on 
which to base design of equipment and processes for han
dling fissionable materials It also references literature 
that provides solutions to specific problems Prevention 
of unintentional chain reactions is important because the 
energy released m the reaction principally as heat and 
radiation might be lethal to nearby personnel cause 
property damage or interi upt process schedules (Public 
Health Eng Abstr 45 No 6 (June 1965) 

1168 FEDERAL RADIATION COUNCIL GUIDES AND 
OTHER EXPOSURE STANDARDS Grendon Alexander 
(Umv of California Berkeley) Am J Public Health 55 
738 47(May 1965) 

The first staff report of the Federal Radiation Council 
published in May 1960 dealt with basic radiation piotec 
tion standards applicable to the normal peacetime uses of 
radiation that affect the exposure of the civilian population 
The concepts on which this report is based are reviewed 
with emphasis on recommendations of the International 
Council of Radiation Protection and AEC standards of ra 
diation exposure and the corresponding allowable concen
tration of radioisotopes in air and water Recommenda 
tions as to the control of the intake of certain isotopes 
such as Ra ^^Sr ^^Sr and ^^ij are discussed (C H ) 

1169 INDUSTRIAL USES OF IONIZING RADIATION. 
Eisenbud Merri l (New York Umv New York) Am. J 
Public Health 55 748-59(May 1965). 

Industrial uses of nuclear energy are discussed in terms 
of the current status and future possibilities It is pointed 
out that more is known about the safe handling of nuclear 
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materials, processes , and products than is known about 
many other substances and processes in our environment 
Applications of radioisotopes such as 238pu^ aogr̂  and *^'Cs 
as sources of heat for the generation of small amounts of 
electrical power and possible applications of isotopic 
power units are reviewed The piesent status of nuclear 
eneigy as a soui ce of power is leviewed and the operation 
of the 29 nucleai power plantb m use at present is d is
cussed Emphasis is placed on standards of safety in 
modern technology (C H ) 

1170 ON THE ^Sr CONTAMINATION OF TISSUE 
AND A STANDARD DIET. Pribilla. O.; Mutschke, U. 
(Universltaet, Kiel). Klin. Wochschr., 43: 690-4(June 15. 
1965). (In German), 

Extensive data are given on radioassays for Sr ip human 
bone and soft tissue (including placenta, test is , and blood) 
and of diets covering the period from 1958 to present. 
Since July, 1962 a standard diet, including beverages and 
milk, has been analyzed for its ^°Sr and ^'Sr content. A 
considerable increase of ^"Sr contamination in the diet was 
observed. A ^"Sr level of 60 pC/da> was found to be the 
average for 1963 The increase of the '̂̂ Sr content in the 
diet has, after resumption of the atomic bomb tests in the 
autumn of 1962, been accompanied b \ a considerable in
crease of the ^°Sr content in human bones and tissues At 
the commencement of 1964 the values for placenta were 
over 4 pC/g Ca and for bones of newborn 3 pC/g Ca. In 
radioassays of human plasma made in Kiel, the ^"Sr con
tent rose from 0.10 pC/l (0 9 pC/g Ca) m Oct 1961 to 
0.35 pC/1 (4 2 pC/g Ca) in Oct , 1963 In the same period 
the ^"Sr content of human testis rose from 0 15 pC/kg 
fresh weight (1.6 pC/g Ca) to 0 61 pC/kg (3.3 pC/g Ca). 
Considerable amounts of other data are also tabulated. 
(BBB) 

1171 STANDARDS OF ACTIVITY. Newbery. G. R. 
Amersham, Eng., The Radiochemical Centre, 1965. 27p. 

Factors governing the supply of specially measured and 
certified radioactive material are discussed Types of 
standards available, certification, use of standards of activ
ity, absolutely standardized solutions, reference solutions, 
other standardized solutions, and measurement techniques 
are considered. (M C.G ) 

1172 (JPRS-31993) REGULATIONS PERTAINING 
TO WORK WITH IONIZING RADIATION SOURCES. Trans
lations from Sluzbeni List SFRJ, No. 31, 1198-1205(July 14, 
1965). 26p. (TT-65-32487). CFSTI $1.00 cy, $0.50 mn. 

Regulations for working with sources of ionizing radia
tion in Yugoslavia are presented. Standards are discussed 
for health exammations and conditions, permissible doses, 
professional training, and operation and use of sources ex
ceeding designated limits of activity. (H.G.D.) 

1173 INTERNATIONAL AND NATIONAL RECOM
MENDATIONS, NORMS, GUIDES, ETC. FOR PROTECTION 
AGAINST IONIZING RADIATION. Rodriguez, Eduardo 
Ramos (Junta de Energia Nuclear, Madrid), Energia 
Nucl, (Madrid) 9 185-99(May-June 1965). (In Spanish), 

The evolution of standards m protection against ionizing 
radiation is briefly indicated The major recommendations 
with respect to the lesions of a somatic character, lesions 
of a genetic character, critical organs, permitted doses, 
categories of exposure, reduction of the maximum per
missible dose, and time interval between permitted doses 
are summarized (J.S.R ) 

1174 (JPRS-31646) STANDARDS OF RADIATION 
SAFETY. Kalaydzhiev, VI.; Popov, Iv. Translated from 
Durzhaven Vestn., No. 59, 2-6(June 27, 1965). 22p. (TT-
65-32141). CFSTI $1.00 cy, $0.50 mn. 

Standards of radiation safety were developed on the basis 
of the standards adopted in 1964 by the member countries 
of the Council of Mutual Economic Cooperation. These 
standards include the maximum permissible doses of ex
ternal and internal irradiation and maximum permissible 
concentrations of radioactive substances in the water and 
in the air . These standards are listed. (M.O.W.) 

1175 SOco (3000 C) STANDARD y-RAY IRRADIATION 
FACILITIES AND MEASUREMENTS OF DOSE RATES DIS
TRIBUTIONS Moriuchi, Yasuyuki; Takebe, Masahiro. 
Denki Shikensho Iho, 29- 315-23(Apr 1965) (In Japanese) 

Necessary conditions for the establishment of exposure 
standards whose intensities are higher than 10^ R/hr are 

described A y-ray irradiator of '̂'Co (about 3 kC) which 
has been set up at the Tanashi Branch of Electrotechnical 
Laboratory is described together with its irradiation room, 
and its attached equipments The results of measurements 
of leakage or scattered y-ray dose rates distributions in
side or outside of this room are also described The y-
ray source which is set in the lead vessel 1 5 m above the 
floor level can be issued horizontally through the shutter 
hole If the horizontal y-ray beam flux of about 0 03 s te-
radian coUimated by the shutter hole is used, the so-called 
inverse square law is established within ±0 3% of relative 
accuracy m the distance of about 1 to 7 m from the source 
Under these conditions, the standard y-ray field of any in
tensity from about 400 R/min to 0 8 R/min is easily avail
able (auth) 

1176 IMPROVING ECONOMY WITH THE USE OF 
STANDARDIZED, MOVABLE, IN-CELL BOXES, AND THE 
DECONTAMINATION OF THEIR EQUIPMENT AT THE 
CENTRAL DECONTAMINATION FACILITY. Brinkmann, 
G., Schenk, w., Schuiz, W , Stockschlaeder. F. (Kern-
forschungsanlage, Juelich, Ger.). pp 653-66 of Interna
tional Symposium on Working Methods in High Activity Hot 
Laboratories. Vol. 11. Par i s , Organization for Economic 
Cooperation and Development, 1965. 

When a nuclear research center has several hot labora
tories, all of which use in-cell boxes, it is desirable to 
standardize the cells and boxes as far as possible in order 
to achieve maximum economy, efficiency, and convenience. 
The principles of planning laid down at KFA-JUlich, in con
nection with the construction of several plants, are dis
cussed The advantages are enumerated and the conditions, 
which must be observed during planning, are described 
The decontamination facility is also described. A manipula
tor exchange technique is discussed (auth) 

1177 ON THE INDIVIDUAL DOSIMETRIC CONTROL 
TECHNIQUE. Korenkov, I. P., Golikov, V. Ya., Sobolev-
skn, M. \. (Medical Inst., Dept. of Radiation Protection, 
Moscow). Gig. Sanit., No. 8, 67-71(Aug. 1965). (In 
Russian), 

The health protection laws concerning operations with 
radioactive materials and other sources of ionizing radia
tion require that the institutions in which such work is 
carried take steps for the effectne dosimetric control of 
the operations This requires individual monitoring of the 
personnel Data obtained by means of the usual fixed and 
portable instruments placed in work areas are not suffi
cient for this purpose, personal meters must be used to 
determine the integral dose to the critical organs and the 
type of radiation involved Ionization chambers, photo
graphic films, and thermoluminescent alumino-phosphate 
glasses are used mostly for this purpose, the actual 
method depends primarily on the type of radiation ex
pected and its range For emergency use, dosimeters 
with direct reading are most suitable Correct positioning 
of the meters on the body of the workers is important, 
e r ro r s are mostly due to poor placement and to improperly 
chosen reading period of the instrument The self-dis
charge characteristics of the instruments used must be 
known and a calibration program must be instituted Upon 
advice of the medical department, the management of the 
institution must decide on the basis of the dose data ob
tained whether to authorize continued work of an individual 
in a radiation zone (TTT) 

1178 (NP-15451) L'APPLICATION DES NORMES 
SANITAIRES EN MATIERE DE PROTECTION RADIO-
LOGIQUE. (Application of Samtary Standards in the Matter 
of Radiological Protection). Jammet, Henri (Pans Univ. 
(France). Institut de Droit Compare). 1965. 33p. Dep. 
mn. 

The standards for radiological protection set up by the 
ICRP and their implementation by signatory nations, 
particularly France, are mdicated. The classification of 
radiations and the reference doses are given. The regions 
of application and health standards for each are summa
rized. The admmistrative control for the enforcement of 
regulations enacted is considered. In conclusion, the prob
lems of transport, wastes, and fallout are discussed 
(P.C.H.) 

1179 (ORNL-TM-1304) A STANDARD SURFACE 
FOR FISSION PRODUCT DEPOSITION EXPERIMENTS. 
Browning, W. E. J r . ; Davis, M. E. (Oak Ridge National 
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Lab,, Tenn.). Oct. 29, 196 j . Contract \ \ - 7 4 0 D eng-26. 
20p. Dep. mn, CFSTI '^1.00 cy SO.50 mn. 

A standard surface is recommended for ust in the 
USALC Nuclear Sifety Program to provide i basis for 
comparison of fission product deposition between different 
experiments and b\ different experimenters Precautions 
are discussed relative to the use of such i standird and 
to the interpretation ot lesults Tjpe J04 s t i i n k s s steel 
str ip with number 1 finish (cold rolled and annealed 
and pickled) produced aecording to ASl M Specification A-
240 should be used This mat t r ia l should be cut into cou 
pons dcgreased pickled one hour with occasional stirring 
in an aqueous solution ot ^ wL c HF and 20 wt HNO3 at 
room temperature unsed with distilled water and heated 
for one hour at eOO Ĉ m a slowly moving Tir stream Ex 
treme e i r e should be taken to see that the coupons are 
not contacted b> bare hands after beginmn^ this suiface 
preparation (auth) 

1180 (LGCR^(buppl 1)) RADIOLOGICAL HEALTH 
MANUAL FOR THF LXPl RIMENTAL GAS-COOLED RE
ACTOR RADIATION PROTECTION STANDARDb AND 
RLGULATIONb (Tennessee \ alley Authority Oak Ridge, 
l e n n ) 196o Contract AT(40-l)-2742 28p D e p , 
CFbl l M 00 cy SO 50 mn 

Hti l th ph\sics aspects foi ndia t ion protection in a s 
sociation with the EGCH a ie presented Regulations and 
standaids AVC listed (P C H ) 

1181 (LA-DC-6827) DESIGN AND OPERATIONAL 
RADIATION SAFETY CRITERIA FOR MANNED SP \CE 
FLIGHT Langham, Wright H (Los Alamos Scientific 
Lab Univ of California, N Mex ); Brooks, Phillips M 
(McDonnell Aircraft Corp , St Louis, Mo ), Grahn, Doug
las (A^rgonne National Lab , HI ) [1964]. Contract W-
7405-eng-36 262p Dep mn, CFSTI $6 00 cy, «1 25 mn. 

A study to derive cr i ter ia for consideration of man's 
response to space radiation exposure so that radiation 
r isks may be taken into account, during spacecraft de
sign and operational planmng phases along with the othei 
inherent hazards of manned space flight is presented 
The only basis for derivation of such cr i ter ia is the \ a s t 
amount of radiation data on animals and occasionally man 
The space radiation environment is discussed in some 
detail A review of known biological effects of ionizing 
radiation is presented Applications of these results to 
space flight operations are discussed (MOW ) 

1182 SOME PROBLEMS IN THE APPLICATION OF 
ICRP MAXIMUM PERMISSIBLE LEVELS FOR OCCU
PATIONAL EXPOSURE, Dunster, H. J . {United Kingdom 
Atomic Energy Authority, Harwell, Eng.), Health Phys., 
12: 77-82(Jan. 1966). 

The problems a i e discussed from the standpoint of the 
interpretation rather than the implementation of ICRP 
recommendations It is suggested that it would be useful 
to consider the recommendations m two distinct groups 
The first group would comprise recommendations dealing 
with fundamental matters directly affecting people such as 
maximum permissible organ doses These would be re 
garded as mandatory The second group would contain the 
more general recommendations dealing with the workers 
environment and with the organization of protective mea
sures These could be treated as general guides and m t e i -
preted with flexibility Suggestions are made for changes m 
the fundamental recommendations that would simplify their 
practical use Emphasis is placed on the need to depend 
more on the professional judgment of the health phvsicist 
and medical officer and less on a rigid form of recom
mendation which can be interpreted legahstically (auth) 

1183 THE EVOLUTION OF THE ACCURACY OF 
ISOTOPIC ANALYSIS BY THERM/^L IONIZATION FROM 
2 PERCENT TO 0.02 PERCENT. Shields, W R. (Na
tional Bureau of Standards, Washington D. C ) . Vienna 
International Atomic Energy Agency 1965 Preprint \ 
SM 67/41 13p. (CONF 650803-44). ORINS 

Prom IAEA Symposium on Nuclear Matenals Manage
ment, Vienna 

The parameters thit affect the precision both internal 
and external of an isotopic anaUsis weio studied The 
magnitude of the effects of some of these parameters on 
the analysis of t iansuianic elements is shown The effects 
of pH concentration and composition 01 puiitj on an anal 

\si& ut- ciistub-^ed B\ ch in^t s m tht. i n i h t i c i l method 01 
b\ n xJilie ilioii ji the mi s s s|)cetioniele 1 the nw^nitudes 
ot liie elle els can be \lte 11 (i 11 ( 111 1 point itwliiehlhe bias 
te ims tie .^eneiiUj iddiin t to )ne at whicli tlK\ ue com 
peisi t :n^ Pio\Ujlc leeur ie\ st i tcments ue eontinL,e nt on 
:dentiiie itu n md e ontiol u! ill )ji is t letoi s jne ludin„ thobc 
in\ oh ed 111 s imple piej) u ili )n uid an ih t ie d pioeeeiuie as 
well IS ih ist in\()l\in^ llie to lUet) i s\stem md iiii isuiing 
cneui l \ I ible ot the l)est t slim Ut s oi the isot )J)K com 
l)ositK)ns ot ib ui iniuni is( i )pt st uid-^ids disti ihutt d b\ 
the N itiun il Bureau ot Stinduels is prcsenleel i he euiient 
levtl ol mil j t ieal proot ot these x'Hlues is „u t n iloUr, 
with 1 discussion ot the woik (in pioj^iess) tii U is neet b 
s a i \ to eh in„e tlie inal\ tic li pieeision st Uemc nts te lecu 
iae \ sti lements (lutlil 

1184 R\DIOf COLOG"i WD R\DIOU)GIC \L PRO
TECTION. Michon, G. (CF \ P a n s ) . Energie Nuel., 
" 3J3'9(bei)t.-Oct, 1965). (In I rench). 

The bibic standards of 1 idiolugical piotcction iic showr 
to be not diicctU applicable to ce i tam practicTl ispects of 
po])ulition piotection, especi ilU m that which concerns en-
\i ionment contamination It is possible (b\ using the same 
reasoning used to define the maximum admissible concen-
tiations of UI md watei consumed b\ man) to define the 
maximum quantities and concentiations in 1 nuclcai en 
Mronment Instead of using biological constants mlicrent 
m man it is necesbar\ to define ecological constants 
which arc desciibed m general for certain tv|)e s of ladio-
ac tnc effluent disposals (auth) 

1185 M C L F \ R ^ V t l H \ olume f \umb( r , 
Cottrell Wm B Jordin W H (eds ) Contr ic t W-"40j 
eng-2b On( of the fi\e Qutr terK Technie i! Progress Re
views published for the Duision of Technic il Infot m ition 
L s \ F C Oik tlidge \ ition il I ib , Tenn sumnu r 19r 
165p GI'O so "0 Domestie sO 90 loreign 

Inioi m itioii on nuele i s i te t \ is pie sented in ^(i se ctions 
Sep u de ibsti icts w e le pi e p u t d 1 )i 1 ot the se Tlie sec 
tion toi wiucii IK ibsti let w IS [ 111 lit ci IS L )ne ( me e v nh i 
ie\iew ot I uhlie m )ns i(_ 1 ite li t 1 idiati jn 11 tt etien st m 
dards i s\ inposium on picl i^inj, md iransjiort iti >ii if 
radioietue niUeiials m e i p u e i tcactoi sjlin^ (J K D 

1186 THI \DMI\IbTR\TION OF R\I)I\TION 
S\FETY \1 H\NrORD Keene \ R (Gcnoril I lec-
tric Co Ihchlind V ash ) \ uc l Safet\ C 54 5 - 3 
C^ummer 196 i) 

Me thods used 111 administe i in^ 1 idiation s ilt t\ it ti m 
toid tioni 1 )4 t_> iJb ) ue (k seii!)ed (J R D 

1187 UNITED STATES AND SOVIET LNION WASTE-
DISPOSAL STANDARDS Parker , F L Nucl Safety, 6 
433-6, 439-40(Summer 1965) 

The standards for waste disposal in the two countries 
are compared Disposal of liquid gaseous and solid 
wastes IS discussed along with findings and conclusions 
(J R D ) 

1188 PROGRESS AND PROBLEMS IN RADIATION 
STANDARDS AND RADIOACTIVE WASTE DISPOSAL. 
Ramey, James T, Nucl. Energy, 333-41 (Nov.-Dec. 1965). 

The development and application of radiation standards 
are reviewed and the specific application of standards in 
the field of radioactive waste disposal are discussed Con
cepts of radiation standards, the role of ICRP and NCRP, 
the role of the Federal Radiation Council, the role of the 
Public Health Service, the role of the AEC, the responsi
bilities of the states, and problems of standards setting 
are considered Radiation protection in the AEC radio
active waste disposal program is described The concepts 
of concentrate and contam and dilute and disperse for 
waste dispKJsal are considered Estimates of wastes from 
the civilian power program are presented (M C G ) 

1189 AIMS AND STANDARDS OF STERILIZATION 
TREATMENTS. Artandi. C. pp 85-94 of Ionising Radia
tion for the Sterilization of Medical Products. London, 
Panel on Gamma and Electron Irradiation, 1965. 

Sterilization is discussed with respect to definition, 
production measurement, maintenance, and minimization 
of changes induced in materials b\ the sterilization process 
It IS concluded that good manufacturing practices, high 
professional standards of the manufacturer efficient 

file:////-740d
file:///iionment
file:///DMI/IbTR/TION


RADIATION AND RADIATION PROTECTION 97 

methods of sterilization, and eternal vigilance are p re 
requisite for superior, sterile products (H G.D.) 

1190 PACKAGING REQUIREMENTS FOR RADIA
TION-STERILIZED ITEMS. Powell, D. B, pp 95-103 of 
lonismg Radiation for the Sterilization of Medical Products, 
London, Panel on Gamma and Electron Irradiation. 1965. 

Sterility of a packaged product is dependent on the 
integrity of the package in which the item is contained and 
packaging i s , therefore, an extremely important aspect 
to be considered in marketing a presterilized product. 
One of the most important factors affecting bacterial per 
meability of packaging materials is the occurrence of 
pinholes. Ordinarily two or more plies of material are 
used as coatings or laminations to avert this hazard. When 
materials are convertea into a package, the most important 
problem is to produce efficient heat seals . Methods for 
packaging surgical items are illustrated by presenting 
four ways of packaging a plastic disposable hypodermic 
syringe and studying the problems encountered Opening 
of a sterilized package and the development of printing 
inks that may be used as indicators in radiosterilized ar t i 
cles are discussed It is suggested that packaging require
ments for various items be considered individually and that 
the package must be subjected to thorough examination both 
during production and after marketing (H.G D ) 

1191 STANDARDIZATION OF MEASUREMENTS OF 
IODINE UPTAKE OF THE THYROID GLAND BY "*I. 
Gwiazdowski, Bohdan; Chomicki, Oskar; Gwiazdowska, 
Barbara; Siwicki, Henryk {Jnst, of Physical Oncology, 
Warsaw). Nowotwory, 13: 373-6(1963). (In Polish). 

Methods of standardization for measurements of thyroidal 
*̂ Î uptake as used in the 24-hr uptake test are discussed. 
A nationwide evaluation program was conducted. This p ro 
gram uses a measurement set that consists of a plastic 
neck phantom, '̂ ^I vials with standardized dimensions, 
and a long-lived mock I standard, composed of a mixture 
of *^̂ Ba and ' " C s in a ratio of 13 1 The activity of the 
standard is 20 ± 2 ^iC. The methods for measurement that 
are outlined conform to recommendations of the Interna
tional Atomic Energy Agency (TCO) 

1192 STANDARDISATION OF RADIOACTIVITY. 
Lowenthal, G, C ; Oakley, A. E. (Australian Atomic En
ergy Commission), At. Energy Austral. , 9: 19-24(Jan. 
1966). 

The establishment and maintenance of standards of mea
surement m the field of radioisotopes are discussed. E s 
tablishment of Australian radioactivity standards is de
scribed. Standardization procedures mclude. absolute 
countmg, ionization chamber measurements, and micro-
calorimetry Research on electrodeposition techniques, 
chemical precipitation techmques, and radioisotopic 
purity IS reviewed (M.C G.) 

1193 (RFP-343) DRY BOX GLOVE TESTING A.ND 
EVALUATION. Giebel, R. E.; Riegel, R. L. (Rocky 
Flats Div., Dow Chemical Co., Golden, Colo.), (nd]. 
Contract AT(29-1)-1106. 3p. (CONF-631112-1). Dep. 
mn. CFbTI $1.00 cy, $0.50 mn. 

From Integrated Contractors Materials Meeting, Liver-
more, Calif. 

Studies were made to determine if installations are test 
ing glove boxes or by what cr i ter ia they are buying them 
Testing procedures developed by Rocky Flats are presented 
in an attempt to establish a standardized testing procedure 
and standardized dry box glove specifications (P C H ) 

1194 FEDERAL RADIATION COUNCIL PROTEC
TIVE ACTION GUIDES. HEARINGS BEFORE THE SUB
COMMITTEE ON RESEARCH, DEVELOPMENT, AND 
RADIATION OF THE JOINT COMMITTEE ON ATOMIC 
ENERGY, CONGRESS OF THE UNITED STATES, EIGHTY-
NINTH CONGRESS. FIRST SESSION, JUNE 29 AND 30, 
1965. Washington, D. C , Joint Committee on Atomic 
Energy, 1965. 702p, GPO. 

The Subcommittee on Research, Development, and Ra
diation of the Joint Committee on Atomic Energy, Eighty-
ninth Congress of the United States held hearings on June 29 
and 30, 1965, on the Federal Radiation Council's Protective 
Action Guides, as set forth in FRC Reports Nos. 5 and 7. 
Protect i \e Action Guide was defined as the projected ab
sorbed radiation dose to individuals in the general popula

tion which would warrant protective action following a con
taminating e\ent. Because of the relationship of these 
guides to fallout, additional information was presented that 
updated information that had accrued since the 1963 hear
ings regarding lc\els of fallout nuclides m the atmosphere, 
on the ground, and m food chains, with emphasis on '^^Cs, 
I3ij^ ^^br, and ^"Sr and the special case of contamination of 
arctic ecology by ^^^Cs and '̂̂ Sr. Actions appropriate to 
situations in\ol\ing contamination of the en\ironmcnt by 
those radionuclides were discussed with emphasis on an 
acute contaminating e\ent that may result from an accident 
rather than from a planned program, limitation of the 
hazard bv controlb exercised at the source, and means 
for reduction of a potential hazard after it has been created. 
St itements of witncbbess, additional material inserted m 
the record, and a subject index are included. (C.H.) 

1195 RADIATION PROTECTION IN LAWS, REGULA
TIONS, AND INSTRUCTIONS beelentag, Walter 
(Bundesgesundheitsamt, Berlin). Radiologe, 4 349-55 
(Nov, 1964). (In German). 

Radiation protection st mdirds effective in Geimany are 
leviewed histoi iealh The significance of various rules 
and regulations in the medical and industrial accident and 
safety fields is discussed Guidelines th it have been pro 
vided !:)> mtemational organizations legal regulation of 
ladiation protection in nonmedical and medical fields and 
the fundamental considerations that affect modem ladiation 
protection pioceduies a ie consideied The permissible 
individual ladiation doses foi occupationalK exposed per
sons \nd entile popul itions i ie outlined briefly (TCO) 

1196 COMITE CONSULTATIF POUR LES ETALONS 
DE MESURE DES RADIATIONS lONISANTES, 5e SESSION, 
1964, 28-29 SEPTEMBRE. (Consultative Committee for 
Standards of Measurement of Ionizing Radiations, 28-29 
Sept., 1964). P a n s , Gauthier-Villars and Cie, [1964], 
106p. (CONF-640923). 

Five reports given at the fifth session are reported 
Separate abstracts were prepared for 4 of the 5 papers . 
(M C G) 

1197 U. S. FOOD AND DRUG ADMINISTRATION 
POLICY ON RADIOPHARMACEUTICALS. Hauser, Julius 
(Dept. of Health. Education and Welfare, Washington 
D C.) pp 689-95 of CONF-651111. 

The U S Food and Drug Administration policy on radio
pharmaceuticals with regard to adulterated and misbranded 
drugs, new drugs, investigation of new drugs, requirements 
for tests m humans new-drug application, and temporary 
exemption of investigational radiopharmaceuticals are de
scribed The effects of revised AEC regulations on new-
drug applications are also discussed. (P C H.) 

1198 GOVERNMENTAL RESPONSIBILITIES IN RA
DIOACTIVE DRUGS. Bruner, H. D (Atomic Energy 
Commission, Washington, D. C ) . pp 697-700 of CONF-
651111. 

The government is primarily charged with achieving a 
balance between the conservatism expected of the physician, 
who is charged with the patient's care , and the require
ments of the research investigator eager to acquire new 
information about man The licensing and regulatory activi
ties of government take on the function of a stabilizing bal
ance wheel since a regulatory agency must sense and coor
dinate both the wishes of the public and the needs of the 
groups for which it is responsible (P C H ) 

1199 INTERNATIONAL COOPERATION IN RADIO
NUCLIDE MEASUREMENT AT THE B.I.P.M. Terr ien, 
J . (Bureau fcternational des Folds et Mesures. Sevres, 
France). Metrologla, 2: 57(Jan. 1966). 

The urgent need for accuracy and world-wide uniformity 
in the measurement of ionizing radiations, which gave r i se 
to the creation of a new section at the Bureau International 
des Poids et Mesures (BIPM) has been met successfully 
in the field of standardizing radionuclides, as was noted 
at the meeting of a Working Group in the BIPM lab (Sep
tember 1965). International agreement among the most 
advanced standardizing laboratories in the absolute deter
mination of activity standards, in terms of number of d is
integrations per sec, is now getting out of the one or two % 
range, precisions of the order of one part/1000 appear pos
sible in such important cases as thin solid sources of ^''Co, 
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the decay scheme of which is simple and well known The 
results of recent international comparative measurements 
of the sp act. of solutions of "Mn, ^^Co, ^''Sr + "̂̂ Y, and 
2**Am were also discussed at the meeting, and agreement 
was reached on the cooperative work between the national 
laboratories and the BIPM. This includes a critical study 
of the recent comparisons and plans for another intercom-
parison of a standard solution of ^^Co for testing the prog
ress which will be made in the operating techniques (BBB) 

1200 (CONF-660308, pp 131-42) AEC MATERIALS 
MANAGEMENT POLICIES. George. Douglas E (Division 
of Nuclear Materials Management (AEC), Washington 
D. C.) 

Broad aspects of the AEC s nuclear materials control 
system are discussed The specific topics discussed 
pertains to t ransfers records and reports , and pro
cedure manuals ( M O W ) 

1201 (CONF-660308 pp 143-8) AEC REGULATORY 
PRACTICES AND POLICIES FOR LICENSING PLUTONIUM 
PLANTS McBride, J A (Division of Materials and 
Licensing (AEC), Washington, D C ) 

Comments were made on the general cr i ter ia used hy the 
AEC Regulatory Staff in the evaluation of license applica 
tions covering processing and transportation of plutonium 
Because of the unusually high radiotoxicity of plutonium 
and the pyrophoricity of plutonium metal particular em 
phasis must be placed on the applicant s proposed controls 
over the confinement and containment of the plutonium, 
and his methods of fire prevention and emergenc> controls 
in the event of fire, explosion, or other accidents likely 
to affect containment adversely ( M O W ) 

1202 SHIPPING IRRADIATED NUCLEAR FUEL 
SAFELY. Langhaar, John W.; Braidech, Mathew M. Mag. 
Stand., 36 279-81(Sept. 1965). 

Pi eventing public exposure to ionizing radiation hazards 
m the event that a vehicle carrying spent and irradiated 
fuel from a nuclear reactor to a reprocessing site is in
volved m an accident m passing through a populated area 
is the purpose of a new American Standard Materials 
present m such fuel can be harmful if inhaled or ingested 
or if they expose the body to external radiation Shipping 
containers must therefore be designed to contain the fuel 
components and to provide radiation shielding around the 
fuel under severe accident conditions In addition, they 
must remove the heat generated by fission products and 
prevent possible accidental rearrangement of the fuel that 
might result in an uncontrolled nuclear chain reaction 
The recommendations in American Standard Guide for De
sign and Operation of Shipping Containers for Irradiated 
Solid Fuel froia Nuclear Reactors, N5 3-1964, are intended 
to provide such safeguards These recommendations in
clude containers for off-plant shipment of irradiated fuel by 
customary land transportation or by both land and viater 
ca r r i e r s Air shipment and shipment entirely by water are 
excluded (Public Health Abstr ) 

1203 X-RAY STANDARDIZATION AND COMPARI
SON OF THE FINNISH AND SWEDISH X-RAY STANDARDS. 
Rannikko, Simo, Toivola, Ahti (Inst, of Radiation Phys
ics , Helsinki). Ann. Acad. Sci. Fenn., Ser. A VI, No. 201, 
1-15(1966). 

The Finnish 100 to 300 kv x-ray standard chamber is 
described Factors affecting the accuracy of exposure 
measurements using a parallel-plate free-air ionization 
chamber are discussed Ihe maximum disagreement 
between the Finnish and Swedish x-ray standards was 
found to be 0 6% This was well below the value of 1 2?o, 
which IS the maximum possible e r ro r in the Finnish 
standard dose measurement (auth) 

1204 SECONDARY STANDARDS IN DOSIMETRY. 
Dutreix, J.; Dutreix, A.; Wambersie, A. (Institut Gustave-
Roussy, Villejuif, France). J . Beige Radiol., 49 157-68 
(1966). (In French). 

Theoretical, technical, and practical studies were made 
on secondary standards in dosimetry Two types are con
sidered suitable for use as secondary reference dosim
eters ionization chamber and chemical FeS04 dosimeter 
In the problem of estimating the dose absorbed in water, 
according to the dosimeter indicator, two steps are to be 
considered determination of the absorbed dose in the 
detector, and evaluation of the relation between the dose 

absorbed m the detector and in the irradiated medium 
(water) Theoretical advantages and disadvantages of the 
lomzation chamber and of FeS04 are discussed (P C H ) 

1205 PREPARATION OF RADIOISOTOPES, RADIA
TION SOURCES, AND LABELED COMPOUNDS IN CZECH
OSLOVAK SSR. Chorvat, Karol (Inst, of Investigation, 
Preparation, and Utilization of Radioisotopes, Prague). 
Jad. t n e r g . , 12: 225-7(June 1966). (In Czech). 

The status of the preparation of radioisotopes labeled 
compounds sealed sources luminous paints, and standards 
at the Institute for the Investigation, Production, and Utili
zation of Radioisotopes is described For evaluation of the 
evolution of the use ot radioactive substances m the Czecho-
slovakian radioisotope industry data are reported on the 
activities price, number of deliveries selections and num
ber of users of radioisotopes Some information on the pro
duction and utilization of radioisotopes in foreign countries 
IS included for comparison (tr-auth) 

1206 GUIDELINES FOR RADIATION PROTECTION 
IN HOSPITALS AND CLINICS. Verslag. Mededel. Betref-
fende Volksgezondheid, No. 9, 1405-1559(Sept. 1965). {In 
Dutch). 

The guidelines formulated by the Commission of Health 
for the utilization of radiation in hospitals and clinics are 
given (J S R ) 

1207 (ORNL-TM-626) OPERATING GUIDE FOR 
RADIOCHEMICAL LABORATORIES AT VARIOUS ACTIV
ITY LEVELS. Guthrie, C. E.; Beauchamp, E. E,; Corbin, 
L. T.; Burnett, T. J. ; Arehart, T. A. (Oak Ridge National 
Lab., Tenn.). July 22, 1963. Contract W-7405-eng-26. 
7p. Dep. mn. CFSTI $1.00 cy, $0.50 mn. 

A guide for radiochemical laboratory safety is p re 
sented Various types of laboratory facilities are c lass i 
fied as to the quantity and radiotoxicity of isotopes that 
may be handled safely It is pointed out that both radia
tion and contamination hazards must be considered m 
the radiochemical laboratory Approximately 150 radio
isotopes are classified as to relative toxicity based on 
inhalation or immersion hazard when compared to one 
gram of 239pu (C H ) 

1208 PROBLEMS OF RADIATION HYGIENE. 
Nevstrueva, M. A. Gig. Sanit.. No. 12. 3-6(1965). (In 
Russian). 

Problems of present-day radiation hygiene are reviewed 
The determination of standards for various types of ioniza
tion radiation m case of their individual action or in com
bination with environmental factors of a nonradiational na
ture is considered. Soft x-rays are considered one of the 
most immediate problems Various aspects of the problem 
of the radioactive waste burial are discussed (auth) 

1209 REGULATIONS AND STANDARDS FOR THE 
TRANSPORTATION OF RADIOACTIVE MATERIALS. 
Haff, K. W.; Horton. T. R. Nucl. Safety, 7 409-13(Sum-
mer 1966). 

A brief summary of current and proposed regulations 
and standards on transportation of radioactive materials 
IS presented, and an attempt is made to show differences 
and similari t ies. Tables listing the agency, the regulation 
or standard, and a summary of the contents are included 
(auth) 

1210 MEDICAL RADIATION PROTECTION IN NU
CLEAR PHYSICS PLANTS IN THE U.S.A. Biese. A,; 
Pe ters , Th, (Imienmmisterium des Landes Nordrhein-
Westfalen, Dusseldorf), Zentralbl. Arbeitsmed, Arbeits-
schutz, 15: 57-62(Mar. 1965). (In German). 

Standards for protection against radiation as practiced 
in various nuclear research installations m the United 
States are reviewed and discussed The information p r e 
sented resulted from a survey trip through the installations 
Installations included the Atomic Energy Commission, 
Washington, D C , the nuclear power plant of the Consoli
dated Edison Co , Indian Point, N Y , the Dresden power 
plant of the Commonwealth Edison Company Morris , Illi
nois, Vallecitos Atomic Laboratory, General Electric Co , 
San Jose, Calif , John Jay Hopkins Laboratory, General 
Atomic Division of General Dynamics, San Diego, Calif , 
Atomics International, Canoga Park, Los Angeles, Calif , 
the National Reactor Testing Station, Idaho Falls, Idaho 
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and the Yankee Atomic Power Plant Rowe Miss Limits 
of exposure maximum permissible concentrations and 
special precautions for protection against high le\ct ra 
diation are reviewed (BBB) 

1211 CODE OF PRACTICE FOR THE PROTECTION 
OF PERSONS EXPOSED TO IONISING RADIATIONS IN 
RESEARG-H AND TEACHING London, Her Majesty's 
Stationery Office 1964 64p 4s 6d 

General principles of radiation protection are discussed 
in reference to administrative organization suitability of 
buildings for work with ionizing radiation medical super 
vision of employees emergency procedures storage of 
sealed and unsealed sources transport of radioactive ma 
terials and disposal of radioactive wastes Specific guide
lines are established for work involving sealed and unsealed 
sources x ray installations and nuclear reactors and 
crit icahty experiments (H G D ) 

1212 THE DEFINITION OF DOSE EQUIVALENT THE REM 
UNIT AND THE VALUATION FACTORS Berger Hans, Harder 
Dietrich, Huebner Walter Jaeger Itobert Strahlentherapie 131 
143-9(Sept 1966) (In German) 

The dose equivalent Dq is the product of the absorbed dose D and 
a valuation factor q determined by mutual agreement and charac
terizing the risk trom the different types of radiation in ladiation 
protection work The rem originally proposed as roentgen equiv 
alent man serves for stating dose equivalents instead of the rad 
but IS identical to the absorbed dose unit rad Until now these 
terms have not been closely defined In the meantime howevei 
they have found general acceptance and it is necessary to have 
them approved as a standard A specification to this effect will be 
issued by the German Committee on Radiological Standards m the 
near future (auth) 

1213 PRODUCTION OF RADIO\CTIVE STANDARDS FOR 
PAPER CHROMATOGRAPHIC SEPARATION. PART 2. SEP
ARATION OF ^"Sr AND °̂Y WITH THF HELP OF RING OVENS. 
Sorantm H. (Technische Hochschule, Vienna). Mikrochim, 
Acta, No. 6, 957-64(1966) (In German). 

The nuclide pair sogr-^^Y was separated into its components on 
various kinds of paper in the ring furnace through various chemi
cal separatory operations The fastest separation occurred with 
0 1 to 0 2N ammomum thiocyanate solution the ^̂ ^ being retained 
in the central portion of the paper disk while the ^"Sr was concen 
trated m the outer ring A reversal was accomplished by sulfate 
precipitation or extraction with theonyltrifluoroacetone (TTA) In 
these cases the divalent ion remained m the center while the triva 
lent ion was washed into the ring The separator^ effect was de
tected autoradiographically through the decrease of the isolated 
^''Y The respective activity zones of the separated radio nuclide 
could be punched out and used as a relative standard (auth) 

1214 PRECISION MEASLREMENTb OF STANDARD 
GAMMA-R'^Y ENERGIES. White, D. H., Groves D J. (Lniv 
of California Livermore) Contract W-7405 eng-48. Nucl 
Phys. A6702 453-9(1967) (UCR1^14996) 

Several useful secondary standard gamma ray energies have 
been measured with a high resolution Ge(Li) detector By inter 
comparing close Ijing full energy peaks and pair escape peaks 
precise energ\ values are determmed The resulting \alues m 
keV based on the annihilation gamma energy 511 003 ± 0 005 keV 
and standard gamma energies of '̂ ^Ta '^^Ir '̂ ^Au and ^̂ ^Cs are 
as follows "k :e -145 41 i 0 03 5iCr-320 11 ± 0 03 ^ " Zn~ 
438 70 ± 0 10, ^"Co- inS 25 ± 0 08 ^2Na-1274 58 ± 0 10 ^*Ar-
1293 76 + 0 14 60^0-1332 56 ± 0 05 ^2v-1434 19 i 0 Oc ^ '̂̂ Sb-
1691 24 ± 0 08 28^1-1778 70 ± 0 17 ^^\ -1836 1" ± 0 12 auth) 

1215 \N\L\SIS WD CON I KOL Ol R \ D l O \ C n \ E 
STAND \RDS BY LsiNG Bl I A AND 0 \ M M \ SI I CrKOMV 1 RY 
Legrand J Brethon J P Fraibse J Boulanger J P (Cl-N 
de Saclay Gif bur "ivelte Prance) \ lenna Intern itional 
\tomic Pnerg> Agency 1966 Preprint \ o SM 4 _> 34p (In 
French) (CO\F 6(1012 lb) Dil l 

I rom I \I \ -^ympobium on the St mdirdiz tion of K idionuchde 
Vienna 

The f jll u ing an I U I K il technique s emplo\c<i i (ktt i mine tlu 
1 diut ht mit \\ and i idio sotopit pui it\ of the i lo i i tb used i s 
tadioictne standiidb it described gimnn si tt tionieti \ usmg 
stintdlation countci b b ta and gamni i bpectic nu ti ismgbtmi 
tonduttoi dttectois (bili on and gLimanmni) ind untrol usm^ a 
tuo piramett i anahsib cucuit Tht dan obtained foi each of 
these techniques are processed on a computer bpecial methods 
of calculation and programs were developed e g a least-squares 
method for complex mixtures and a method of representing total 
absorption peaks by mathematical functions for finding the areas 
and separating peaks that are very close together Precise ex 
amples are given for each of the analytical techniques, together 
with the minimum detectable contents A number of special cases 

are studied m gicater detail measurement of ^̂ Âu in '̂ ^Au 
where the content \aries aceording to the irradiation conditions 
and anahsis of the mixture ^^7r + ^^Nh and determination of 
traces of one in the other It is possible to measure se\eral parts 
pel thousand of ^Vr m ^̂ Nb and \ice \ e r s i using gamma spec 
trometr\ b\ means of lithium diifted ge i m inium detet tors (auth) 

1216 \ si MMMi't OF f-XPOSl Kf '̂  ro Till Ol ! si l ! 
POPt LATION AS A UESt L I Ol \L CI F \H U! AC TOli I I s i s 
COM)LCTI-D \T THE NUC I I AH KOtl h i 1)1 \ r I Ol Mi \ I s i \ 
rUA Dl RING 1 »( Olkkv 1) nat i 1 J[ (COM- ( Ol ] 1 ) 
OiiAl Gnulin ALD COM l( l ) i 11 

I lom Health I'h\biCb So iet\ 11th XnnnlMeetnf, H t 
l t \ 

\ bunimii \ of whole bod ind th\ roi I \[ suit b i lit ^ li 
fi\t n itle u le 1 I >i e\i < i iin nts eoi du t I i( Md)s ! i i ̂  1 ) 
lb I 1 ebented 1 he expos in, b ii t t on pu 1 \ tli i i t ti tTi I 
iitlb in 1 it lb sh w 1 thai the t xj b u b 11 bi i dl nii It tl 
bt in hi lb (i ith) 

1217 (ORNL-tOO" pp 211 41) INIERNAL DOSIMETR"i 
Snjder W S (Oak Ridge National Lab 1 enn ) 

Ihe re\ib)on of the standard man is suggested tc melude the 
infe)rination needed for the estimation of radiation dose whether 
from external oi from internal sources to provide an estimate 
of the \ariabilit} of dose due to individual differences and to af
ford methods of adjusting the estimate to correct foi an mduid-
ual s charactei istics Data are presented on the mass (in g or 
ml) and the percent of total bod> of 52 tissues and organs based 
on a 70 kg man The revision of the lung model used b\ ICRP to 
estimate exposure to an aerosol and to dcteimine maximum 
peimissible concentrations (MPC) for \ i r i t u s aerosols is re 
ported The use of the model m studies on the depositi )n and 
clearance of pirticulate matter from the iespiiatoi\ tract is 
discussed and methods and formula for otitiining d )se estimates 
of radioactive aeiosols are presented Phantoms of infants and 
adults weie used to deteimine variations in the radntion dose 
(l3 + •)) fro 11 1 given unit source of *̂ Ĉ& in the bod> of man as a 
function of bedv si7e and posititn of the source in the bodv A 
three conipai tment model for iodine metabtlism bv the th\roid 
and bj the boelj is presented that is valid radioactive uxhne 
The use of the mathematical etiuations was demonstrited by em 
plov mg '̂ ^I ab an example Computer studies are diseussed on 
the linear eombination of exponentials lepiesentin^ powei func 
tions used to repiesent dati on excretion fiom and ittention in 
the bod> of bonc-seeking radionuclides Data are presented on 
the elemental comjjosition of standard man Ihe percent b\ weight 
and amount in giams of 3H elements in a 70 kg m in ire given 
Diets of teen-age children in several eities of the Inited States 
were analv?ed foi Cs and Rb content Procedures used for chemi 
eal preconeentr ition plus fl ime photonieti) are diseu&sed and 
results are included from an analj sis of ashed biol j^it d ma 
terials for moi^inic elements (C H ) 

1218 ALTERXTION OI IHL H\LB DOSEIAYtR IN 
SHORT FOCUS X RAY THERAPY Rudeiman A I Stavitskii 
R V Med Radiol 11 No 8 3 8(\ug 1966) (In Russian) 

Lnder discussion are the values of the half dose la>er of 
radiation (3 5 9 0 and 12 mm) i s standard for all possible sur 
face localizations subjected to short focus roentgen therapy 
The authors propose a technique of determining the regimen 
of work of the x raj tube for ensuring the ntcessai> vilues of 
the half dose la>er of i idiation On the basis of expeiimental 
research the luthois obt uned i table of optimal conditions ""or 
the formation of the x ra\ radntion beim for the PYM 7 appa
ratus (auth) 

1219 (EUR-3173 e) IMPROVED METHOD OF QUANTITA
TIVE AUTORADIOGRAPHY FOR INDUSTRIAL PURPOSES Mat-
teoli L , Log! P (Istituto di Ricerche Breda b p A Milan 
(Italy)) Sept 20 1966 64p Dep mn 

A simple method to get quantitative measurements from auto 
radiographs was developed A method has been set up that r e 
quires the exposure at the same time and with the same photo 
graphic emulsion of standards of radioactivity and of the sample 
under examination tagged with the radioactive tracer On the 
autoradiographs obtained the blackening produced by the beta ra 
diation exposure is measured by a microphotometer By com 
parison of the photographic densities of the standard and the sam 
pie autoradiographs taking into account the correction factors a 
correlation is calculated at first between photographic density and 
radioactivity of the tracer then between photographic density and 
the concentration of the tagged constituent in the sample Series 
of radioactivity stanelards have been prepared for ten beta emitting 
radioisotopes the relative photographic efficiency has been deter
mined so as radioactivity standards of radioisotopes differing 
from those under examination could be used Working conditions 
for reproducible exposures and developments have been deter 
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mined, several photographic emulsions have been tested A 
method to make thin sections of metals and minerals specimens 
has been developed Quantitative autoradiography was used m five 
studies that are reported as examples of possible applications 
They refer to the examination of components liquation m alloys 
to the tagging of a mineral to the absorption on steel surface of 
a corrosion inhibitor (auth) 

1220 (OR\L-P-2656) RESEARCH SAFETY. Hoy. H. C. 
(Oak Ridge National Lab., Tenn,). |1966]. Contr ict W-7405-

ng-26. 12p. DTIt . 
Pioblems of protection and safety have arisen \Mth the develop 

ment of complex reseaich machines at Oak Ridge National Labora 
torv The lack of knowledge concerning the operating parameters 
such as voltages magnetic forces, vacuum handling ability, and 
temperatuie extiemes, has contributed to hazards to personnel 
woiking with these machines A set of Electrical Safety Guidelines 
has been wiitten by l e sea i th personnel for the various types of 
equipment used m operations at ORNL Injuries resulting from 
electricity are classified into 2 types shock and i adiation The 
damage from shock is the result of cuiient passing through or 
on the surface of the body Radiation injuries are caused by elec
tromagnetic waves and by visible or invisible light An outline of 
electrical safety guides is included The responsibilities of the 
supervisoi and othei personnel are listed National standards and 
supplemental> standards aie given Power suppl> protective mea
sures are desciibed Effects of vaiious cuiient langes on the 
heart and lespiration are desciibed The mouth-to-mouth method 
of artificial lespiration is explained (H L W ) 

1221 STANDARD MAN IN RELATION TO INTERNAL RA
DIATION DOSE CONCEPTS. Snyder Walter S. (Oak Ridge Na
tional Lab., Tenn.). Amer. Ind. Hyg. Ass, J,, 27 539-45(Nov.-
Dec. 1966). 

The extension of the Standard Man concept insofar as radiation 
protection is concerned is considered to provide a basis for esti 
mation of dose when exposure of a population is m question Dis
cussion IS organized around three mam considerations data of a 
physical and chemical nature concerning the principal organs and 
tissues, data of metabolic nature concerning bodily intake and ex
cretions, and ranges of individual variation that are not uncommon 
and means of allowing for these differences (auth) 

1222 BULLETIN OF THE ATMOSPHERIC RADIOACTIVITY, 
NO. 44. JANUARY-MARCH 1966. TaiM Hoshano Kansoku Sel-
seki, No. 44, l-78(Jan.-Mar. 1966). 

Data are reported on the results of routme observations of 
lallout during the period from January to March, 1966, including 
measurements of temporary standard samples, U30g, mean and 
observed radioactivity m rainwater collected at fixed times dailv, 
radioactivity in airborne dusts, and radioactivity measurements 
m sea water (R C K ) 

1223 LIMITATION OF THE SURFACE CONTAMINATION 
FOR HANDLING UNPROTECTED RADIOACTIVE SUBSTANCES. 
Koemg, L. A. (Kermorschungszentrum, Karlsruhe, Ger.). 
'Vtompraxis, 12 555-8(Nov. 1966). (In German). 

The order of magnitude of irradiation due to surface contamina
tion IS estimated with regard to the different kinds of exposure 
Standard values for the limitation of contammation may be de
duced from these evaluations The inhalation risk followmg the 
resuspension in air of loose contamination (bad ventilation being 
presumed) leads to the most limiting conditions The evaluations 
practically lead to the order of magnitude of those standard values, 
which are already used at some places The safety of persons 
handling uncovered radioactive substances depends decisively on 
the precautionary measures taken e g , protective clothmg and 
respiratory protection Therefore the importance of limiting 
contammation must not be underestimated The introduction of 
new standard values is not considered to be urgent If they are to 
be introduced however reflections show that it would be sensible 
to fix these standard values for the nuclides concerned as pro
portional to the maximum permissible concentrations for respira-
torv air (auth) 

1224 RADIOACTIVITY AND AMBIENT RADIATION. Lu
ge ster, J . Naturwiss, Rundsch., 19* 332(Aug. 1966). (In Ger
man). 

The problem of whether the activity of a well-defined prepared 
radioacti\ ity standard might be affected bv extremely low, but r e l - ' 
i tuely defined ambient radiation if the exposure was protracted 
enough was studied A measured UO^ preparation was divided into 
2 parts One was placed within an Fe casing with 10-cm thick 
vails m the Simplon tuinel The other sample was exposed to 
cosmic radiation on top of the Jungfraujoch without shieldmg The 
ambient i adiation m the Simplon tunnel was 0 2 -̂  3 x 10~^ ion 
pairs/cm'' ol a i r /sec, and on the Jungfraujoch the average was 
20 pulses/cmVsec Measurements were made with an ionization 
chamber The samples were placed on the base of the ionization 
chamber in the center between the internal electrode and the 

chamfjcr wall "-1 cm from eich The LO^ delnered an ionization 
current with a current equi\ ilcnl of 1 71 10 ' esu/cm^ '\t 
760 mm pressuit at 15 C ~ iO parlicies/sec were emitted b\ the 
sample From sample I 1 16 x 10' ion pairs were produced along 
the path of a single a and tor sample IJ 1 27 x lo^ ion pairs were 
produced In relative units the net ionization effect of the first 
sample was 2'?9 5 t 2 a and that of the second was 289 ± 1 8 The 
results indicated that a standard radioactive preparation does not 
show the same activity if the ambient radiation represents ex
treme conditions over a long time interval, possibly because of 
frequent **fissions" related to cosmic radntion (BBB) 

1225 THE MAXIMUM PERMISSIBLE CONTAMINATION Ui: 
THE SOIL WITH ^^Sr. Reissig, Herbert (Institut fuer Boden-
kunde und Standortslehre, Dresden), Wiss. Z. Tech. Hochsch. 
Dresden, 10 395-403a961). (In German), 

M iximum permissible concentrations (MPC) of ^°Sr were 
evaluated for several soil types The values were based on the 
MPC of ^"Sr for the human skeleton and on data for discrimina
tion between Sr and Ca during passage from soil to man Sev
eral factors that affect the ^''Sr concentration of soil were dis
cussed These included relations of ^̂ 'Sr in soil and the turnover 
of '̂̂ Sr and Ca in soils the passage of ^"Sr from sqils by wav of 
plants and milk to the human skeleton evaluation of MPC of 
^°Sr in soils the effects of the retention of ^"Sr on the plant leaf 
surfices or cuticles on its MPC proportionality factors for 
calculation of ^"Sr contamination m plants and milk, and the 
possible effects of agronomical procedures on the MPC of ^"Sr 
Generally the decrease of activity in soil takes place primarily 
onl> b\ wa> of physical decay Since the physical decay of ^"Sr 
IS slow compared to man s lifetime other additional measures 
would be required to reduce concentrations of ^°Sr in soils 
plants or milk This would require addition of K ions to soil 
incorporation of Ca compounds in cattle fodder or removal of 
^^Sr from milk bv ion exchangers (BBB) 

1226 THE RADIUM STANDARD FOR BONESEEKERS 
EVALUATION OF THE DATA ON RADIUM PATIENTS AND DIAL 
PAINTERS. Evans, Robley D. (Massachusetts Inst, of Tech., 
Cambridge). Contract AT(30-i)-952. Health Phys., 13 267-
78(Mar 1967). 

The selection in 1941 of 0 1 ^g radium as the maximum permis
sible skeletal burden was based on the then-studied total of about 
30 cases To date approximately 420 radium cases (about two-
thirds of whom were dial painters) have been studied at M I.T. and 
about 275 additional cases at Argoryie National Laboratory. The 
results from the two laboratories are m good agreement. Approxi 
mately 100 of the M I.T. cases ingested mixtures of ^̂ ^Ra and ^̂ ^Ra 
(MsTh). The MsTh radiation dose can be expressed in terms of the 
amount of pure ^̂ ^Ra which would produce the same skeletal dose 
measured in cumulative rads The total effect of the mixtures is 
thus expressed as '*pure radium equivalent", or ^g Ra (PRE). No 
clinically significant signs or symptoms have been seen in persons 
with residual body burdens of less than 0 5 ^g Ra (PRE). Above 
0.5 ^g the incidence and severity of symptoms increases with in
creasing body burden. The usual clinical sign of osteoporosis is 
followed by symptoms which include primarily osteomyelitis, 
spontaneous fractures, osteogenic sarcomas, and carcinomas of 
the paranasal sinuses or mastoids, all referable to a-ray bom
bardment of bone or immediatelv adjoining tissue In the M I T . 
series there have been no proved cases of leukemia Out of 81 
cases of 0 5 Mg Ra (PRE) or higher (up to 44 ^g) the M.I T series 
contains 26 cases with osteogenic sarcoma and 7 cases with pa
ranasal or mastoid carcinoma Within any dose bandwidth, e g , 
2 - 5 Mg Ra (PRE) or 10-15 Mg Ra (PRE), the incidence (fraction of 
cases with sarcoma or carcinoma) is roughly 40 per cent and, 
within reasonable statistical limits, is the same foi all dose levels 
The time of onset for sarcomas is 7 — 43 yr (median 23 yr) after 
first exposure, for carcinomas it is 19 — 41 yr (median 34 yr) after 
first exposure. The M I.T. and the Argonne groups have jointly de
veloped a semiquantitative method for assigning a numerical "x-
ray score" (running from 0 to 45 in the cases studied) as a single 
parameter describing the effects produced by skeletal irradiation 
The dose (PRE)-response (x-ray score) relationships have been 
studied by computer techniques A control group of 120 unexposed 
individuals (matched for age, sex, height and weight with the M.I T. 
radium cases) has been studied to determine the x-ray score of a 
normal population, for comparison with the radium cases. At r e 
sidual body burdens greater than 0.5 Mg Ra (PRE) neither symp
toms nor signs (i.e., zero x-ray score) are present in subjects 
with 2.6 Mg Ra (37 yr) 1.3 Mg Ra (30 yr), and 1.0 Mg Ra (43 yr) At 
residual bodv burdens between 0.5 and 0.1 Mg Ra (PRE) the M.I.T 
series contains 32 symptom-free cases, in 5 of which minimal 
osteoporotic signs are present, between 0 1 and 0 5 Mg Ra (PRE) 
there are 23 sign-and-symptom-free cases, between 0 05 and 0.01 
Mg Ra (PRE) there are 84 sign-and-symptom-free cases, below 
0 01 ug Ra (PRE) there are 193 such cases All the radium burdens 
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leported are the residual body burdens, usually 30—50 yr after 
radium was taken into the body The initial or maximum skeletal 
radium burden was much larger, typically about twenty times the 
residual burden. Clearly, the present Radiation Protection Guide 
or standard of a maximum skeletal deposition of 0 1 Mg Ra (PRE) 
appears abundantly safe and conservative (auth) 

1227 RADIOISOTOPE CHARACTERISTICS, MEASURE
MENTS, AND STANDARDS. Reynolds, S. A. (Oak Ridge Na
tional Lab., Tenn.). Isotop. Radiat. Technol., 4: No. 1, 46-52 
(Fall 1966). 

'Hie development of techniques and standards for measuring the 
characteristics, such as half-lives and gamma intensities, of ra
dioisotopes is surveyed The improvement in accuracy and p re 
cision of nuclear measurements is described The knowledge and 
methods of today are contrasted with those of 20 years ago 
(L.C.L ) 

1228 RADIATION HAZARDS AND RADIATION SAFETY 
STANDARDS IN MANNED SPACE OPERATIONS. Schaefer, H J. 
(Naval Aerospace Medical Inst., Pensacola, Fla.). Health Phys., 
13 327-43(Apr, 1967). 

Part of the material in this article was presented at the Houston 
meeting of the Health Physics Society, 28 June 1966. 

The natural environment of ionizing radiation in space consists 
of three components galactic radiation, trapped particles in the 
radiation belt, and solar particle beams. Whereas the exposure 
dose rate for the galactic radiation remains well below 100 mrad/ 
24 hr, dose rates in the radiation belt may exceed 200 rad/hr . 
Still higher values can occur in solar particle beams The energy 
spectra of trapped and flare produced particles are quite similar, 
exhibiting steep negative flux/energy gradients. As a consequence 
exposure radiation levels and depth-dose distributions in the body 
depend sensitively on shielding. The fact that flare events occur 
essentially at random with only very limited prediction possibili
ties, together with the fact that space flight is an endeavor of high 
risk m general, would seem to call for a basically different phi
losophy of radiation protection in space. Even if one is prepared 
to allow substantially greater Maximum Permissible Doses 
(MPD's) or Radiation Protection Guides (RPG's) for manned 
space operations, the difficulty arises that critical dose levels 
for incipient deterioration of performance cannot be defined for 
the unique depth-dose distributions encountered in space radia
tion exposures. The dosage fields in the body, as they develop 
from trapped or flare produced particles vary, depending on 
shielding and spectral type, over a very wide range with Half 
Value Layers (HVL's) from less than 1-mm tissue to several 
centimeters. The fact that animal or human data on the effects 
of such total body exposures are missing constitutes a serious 
gap m present radiobiological knowledge for assessing the astro
naut's exDosure status in operational emergencies (auth) 

1229 GERMAN STANDARDIZATION IN RADIOLOGICAL 
TECHNIQUES, ITS ORIGIN AND DEVELOPMENT Graf, Her
bert (Siemens-Reimger-Werke AG, Erlangen, Ger.). Strah
lentherapie, 131 568-76(Dec. 1966). (In German). 

The Standardization Office ot the German Radiological Society m 
retrospect and its achievements (1927 — 1940) are discussed Brief 
remarks concerning the German Radiation-Standardization Office 
and the work accomplished by the standardization committee of the 
electron-medical department of the Electro-industry Economic 
Group (1940 to 1945) arc given A description of the founding of the 
Committee on Radiological Standards of the German Standardiza
tion Commission, in cooperation with the German Radiological 
Society in 1951, its structure and its development up to the present 
time IS also given (auth) 

1230 PHYSICAL IDEAS AND QUANTITIES IN THE DOSIM
ETRY OF IONIZING RADIATION. Fraenz, Hans (Physikalisch-
Technlsche Bundesanstalt, Brunswick). Strahlentherapie, 131. 
270-7(Oct. 1966). (In German). 

The relations between physical quantities and units, which are 
defined in the German Journal of Standards and in the Recom
mendations of the International Commission on Radiological Units 
and Measurements and used describing radition sources radiation 
fields and the interaction between ionizing radiation and matter 
as well as their relations to optic quantities are discussed (auth) 

1231 STANDARDS OF MEASUREMENT. Terrien. J . 
(International Bureau of Weights and Measures, Sevres, France), 
Vienna, International Atomic Energy Agency, 1966, Preprint No. 
SM-79/1, 12p. (In French). (CONF-661012-45). DTIE. 

From IAEA Symposium on the Standardization of Radionu
clides, Vienna. 

A number of aspects which are characteristic of the standards 
of measurement for the mam physical quantities are considered. 
This is followed by a discussion of the role of the International 
Bureau of Weights and Measures m establishing standards for 
radionuclidps (S P T ) 

1232 PROBLEMS OF RADIOACTIVE CONTAMINATION IN 
THE bPHERE OF NUTRITION OCCASIONED BY TECHNICAL 
ATOMIC DEVELOPMENTS, A CONTRIBUTION TO THE DIS
CUSSION OF RISKS, CONTROL, AND PROTECTION POSSIBIL-
[TIES. V. FOUNDATION AND DEVELOPMENTS IN RADIO
PROTECTIVE PRACTICE. Herbst, Willy (Univ., Freiburg i. 
B.). Vitalst. Zivilisationskr., 8: 256-61(Dec. 1963). (In 
jferman). 

The author discusses the basic regulations for radiation pro
tection as promulgated by the International Commission on Ra
diological Protection Factors that affect protection from radio
nuclides include the degree of their biological incorporation the 
extent of their introduction into food chains the amounts of in
formation relative to the effects of incorporated radionuclides 
and the legal regulations pertaining to protection of the general 
population as well as those engaged in activities directly asso
ciated with use of radiation and radionuclides In order to pro
vide for a fruitful combination of biology and medicine with ra
diation protection much more information will be required in 
the area of basic research m radiation effects and m incorpora
tion studies Also in order to assure proper site selection and 
suitability of nuclear installations to their surroundings the 
effects of various radionuclides on the biosphere require com
prehensive study The author discusses the possibilities of 
effective radiation protection by use of flexible adaptation to the 
environmental biosphere (TSS) 

1233 RESPONSIBILITY AND JUDGEMENT INTERPLAY 
IN HEALTH PHYSICS DECISIONS. Dunning, Gordon M. 
(Atomic Energy Commission, Washington, D C.). Health Phys., 
13 509-12(May 1967). 

The subject is discussed in regard to establishing standards for 
radiation protection in nuclear weapons testing, and in connection 
with radiation protection guides (with particular reference to 
'3*1) (UKAE) 

1234 THE ACHIEVEMENT OF A COMMON STANDARD 
FOR DOSAGE STATEMENT IN RADIOTHERAPY. Massey, J. B. 
(Christie Hospital and Holt Radium Inst., Manchester. Eng.). 
pp 425-36 of Atti CoUoq. Rapp. Fis, Med. Levico, Roncegno 
Terme, Sept. 14-19, 1964. Trento, Arti Grafiche Saturma, 1965. 

The techniques used by a physicist, associated with a radiother
apy department to assure that radiation hygiene is enforced m the 
use of various types of equipment are described In considering 
whether the equipment is working properly he must be concerned 
A-ith such problems as the x-ray tube voltage and filtration which 
t-ontrol the penetrating power of the radiation The collimating 
system should be correct defining a beam of the proper size It is 
only when the radiation beam quality and collimation are correct 
that % depth dose data and isodose charts can be used Although 
absolute accuracy in the statement of dose delivered to the patient 
IS desirable it is even more important that all radiotherapists, in 
all centers and at all times, should mean exactly the same thing 
when they state that a particular patient was given a dose of 5500 
rad for example. It is only if this is so that previous experiences 
at the same and different centers may be profitably exchanged and 
used to improve techniques Various dosimeter techniques are 
examined and evaluated It is important that the calibration of the 
dosimeter should be checked periodically for changes m both 
over-all sensitivity and in its response to different qualities of 
radiation Calculation involved in examining the data and its in
terpretation are discussed (BBB) 

1235 MEASUREMENT OF STANDARD ION DOSE IN SOLID 
AND IJQUID MEDIA FOR X RAYS AND GAMMA RAYS WITH 
ENERGIES BETWEEN 50 keV AND 3 MeV. HI, STUDIES ON 
RELATION BETWEEN SENSITIVITY OF IONIZATION CHAMBERS 
AND INCIDENT RADIATION DIRECTION FOR MEASUREMENTS 
IN SOLID AND LIQUID MEDIA, Will, Wolfram, Rakow. Adalbert 
(Inst, fuer Biophysik, Berlin), Strahlentherapie, 132: 387-98 
(Mar. 1967). (In German). 

The relation between the sensitivity of different ionization cham
bers and the incident radiation direction was determined for 120-
and 200-kV x rays and '̂*Co gamma rays m air and m a water 
phantom The angular distribution results obtained in the phantom 
were different from those obtained m air The angular distribution 
for the phantom, which depends only to a small degree on the i r ra 
diation conditions considered, can cause errors in the determina
tion of the standard ion dose m the phantom smce the calibration is 
related to a special incident direction free in air (auth) 

1236 INTERNATIONAL COOPERATION IN STANDARDIZA
TION OF IONIZING RADIATIONS UNDER THE AUSPICES OF 
THF INTERNATIONAL BUREAU OF WEIGHTS AND MEASURES. 
Yura Osamu. Denki Shikensho Iho, 30: 1035-40(Dec. 1966). 
(In Japanese). 

An outline of the cooperative activities mternationallj per
formed m the tield ot the standardization of ionizing radiation 
during the Ust decade is given based on the reports of the Con
sultative Committee for the Standards of Measurement of Ionizing 
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Radiations presented to the International Committee of Weights 
and Measures (tr auth) 

1237 EVAPORATION LOSSES DURING RADIOISOTOPE 
STANDARDIZATION PROCEDURES. Goodier, I. W.; Pritchard. 
D. H. (National Physical Lab., Teddington, Eng.), Int. J . 
Appl. Radiat, Isotop., 18: 332-4(May 1967). 

In the preparation ot radioactivity standards, techniques are 
often used which could mtroduce e r ro rs associated witli solution 
evaporation In view of this a study was made of the effects of 
evaporation during manipulative procedures mvolved m standard
ization, using ^^Fe CI3 m HCl and in HCl/methanol, the latter 
havmg a much higher evaporation rate Measurements were made 
using a high pressure 4?! ionization chamber and the 47r /3--y con-
cidence technique Percentage differences on comparmg the 
standardizations usmg the normal HCl carr ier and the more vol
atile mixture of methanol and-HCl were 0.2% For the manipula
tion techniques employed, the error due to evaporation loss was 
equivalent to about 0 03%, allowing for the differences in evapora
tion rates (factor of 6) of the two solutions The small magmtude 
of this loss suggests that e r rors due to evaporation are relatively 
unimportant for carefully chosen techniques (UK) 

1238 CHANGES IN THE MAXIMUM PERMISSIBLE DOSES OF 
IO^^ZATION RADIATION IN THE LIGHT OF THE LATEST REC
OMMENDATIONS OF THE ICRP (INTERNATIONAL COMMISSION 
ON RADIOLOGICAL PROTECTION) Musialowicz Tadeusz 
(National Committee for Radiation Protection, Warsaw) Pol 
Przegl Radiol Med Nuk , 29 579-82(1965) (In Polish) 

Recommended changes m the values for the maximum permis
sible dose of ionizing radiation for man and the establishment of 
maximum permissible dose of internal radiation from accumu
lated radionuclides as set forth by the ICRP are presented Sev
eral recommendations are made b\ the ICRP (TSS) 

1239 RADIATION RISKS AND RADIATION PROTECTION. 
Eriskat, H Neue Tech , 8 360-4(Dec. 1966). (In German). 

The basic standaids of EURATOM on permissible radiation 
doses are outlined and the procedures used for the application 
and testing of these standaids are given The special risks en 
tailed in the separation of radioactive materials and methods 
used for the monitoring of envii onmental radioactivity aie dis-
ussed Research activities in the field of radioprotection are 

briefly described (J S R ) 

1240 ACCEPTABLE CONCENTRATION OF RADON IN 
DRINKING WATER. Hems, G. (Radiological Protection 
Service, Sutton. Eng,). Int. J. Air Water PoUut., 10 769-75 
(Oct. 1966). 

Recommendations are made for acceptable concentrations of Rn 
in domestic water supplies Following ingestion of Rn n water, 
the stomach receives the highest dose The Internatioral Commis 
sion on Radiological Protection recommended that for the general 
population the dose to the stomach should not exceed 0 5 rem/yr 
however there is no evidence to indicate whether or not consump 
tion of Rn water which could deliver a dose of 0 5 rem/yr to the 
stomach would have any deleterious effects Radon is poorly sol
uble m water, and is readily lost by aeration The intake of Rn, bj 
mouth would be determined by the amount of raw water drunk In 
temperate climates, a reasonable average figure would be 300 
ml/day, the remainder of the daily intake would be as beverages 
for which the water was boiled, and most of the Rn removed by 
aeration A further factor m calculating the daily intake of Rn is 
the loss of Rn by aeration when collecting the water at the tap, 
and also during swallowing When the Rn concentration is mea
sured a sample would be collected with care to avoid losses by 
aeration and so the product of the measured Rn concentration and 
the daily intake would overestimate the amount of Rn ingested 
The concentration of Rn in drinking water measured at the tap, 
which would lead, in a large population to a dose of 0 5 rem/yr 
to the stomach is 20,000 pCi/1 This value is based on a daily 
intake of 300 ml of water, and in view of losses mentioned above, 
the Rn concentration is likely to be a conservatively low estimate 
I BBB) 

1241 VADE-MECUM DU TECHNICHIEN. CONTROLE 
DES RAYONNEMENTS lONISANTS ET MISE EN OEUVRE DES 
TECHNIQUES DE PROTECTION. TOME PREMIER. (Handbook 
for Technicians. Control of Ionizing Radiations and Develop
ment of Protection Techniques. Volume I). Pannetier, Ray
mond. P a n s , Francis Duhanel, 1966 746p. 

A handbook is presented for technicians on control of ionizing 
radiations and protection techniques The contents inc'ude review 
of radiation units mathematics atomic physics and electronics 
nuclear physics and radioactivity measurement of ionizing radia 
tion standards and calculations of dose and dose output protec 
tion against irradiation and contamination methods for decontami
nation organization of radioprotection a bibliography descriptions 
of nuck ir centers and a nuclear dictionary (J S R ) 

1242 SAFETY CONSIDERATIONS IN THE TERRESTRIAL 
APPLICATIONS FOR ISOTOPE POWERED GENERATORS. 
Morley, F. (Atomic Energy Research Establishment, Harwell, 
Eng.). pp 669-72 of Industrial Applications for Isotopic Power 
Generators, P a n s , European Nuclear Energy Agency, 1967. 

The potential radiation hazards associated with terrestrial ap
plications of isotope powered generators are summarized and 
emphasis placed on the need for high standards of contamment for 
generator fuel It is suggested that safety standards commanding 
a wide degree of international acceptance are desirable To a 
large extent, however, it should be possible to borrow from codes 
and regulations which have already been developed for general ap
plication in the field of radiation safety Existmg regulations 
governing the safe transport of radioactive materials may be 
particularly valuable as a basis for the formulation of standards 
for containment integrity and tests to demonstrate compliance 
with these standards (authi 

1243 BELGIAN LEGISLATION IN RELATION TO PROIEC-
TION OF THE PUBLIC AND THE \^ORKMEN AGAINST IONIZING 
RADIATION Hublet P Arch Belg Med Soc Hjg Med 
r ravad Med Legale 23 168-72(Mar 1965) (In French) 

Three laws enacted in Belgium m 1963 to protect workers 
against ionizing radiations are described In general the stan
dards prescribed by Euratom were followed The physical and 
biological bases for such protection are discussed particularly 
the concept of relative biological effectiveness The maximum 
permissible doses are calculated as a function of age and are 
based on an annual dose of 5 rem The maximum 13-week dose 
cannot exceed 3 lem Pregnant women and pei sons under the 
age of 18 are forbidden to be occupationally exposed to radiation 
The laws make it mandatoiy foi employeis to keep adequate rec 
ords of personnel exposui e and to submit thiee copies of these 
records to the Ministry of Health Provisions are also made for 
monitoring exposure and periodic and/or special health examma 
tions for all exposed workers Special examinations would be 
required if film badge dosimetry recorded excessive exposure 
(BBB) 

1244 BASIC PRINCIPLES FOR THE USE OF R VDIOACTIV-
ITY IN MEDICINE. \ REVISION. VH. PRACTICAL APPLICA
TION OF R^DIATION PROTECTION. Rach, K. (Univ., Berlin), 
Roentgenpraxis, 19 89-95(Apr. 1966). (In German). 

Data are given on the basic principles for the use of radioactive 
material m medicine Chemical radioprotection is obtained through 
the use of sulfhydryl compounds, such as cjsteme and cysteamme 
The effects of radiation are reduced by 2o to oO c if these sulfhy
dryl compounds are administered before exposure to radiation 
Complexing agents are the most effective means for decorporation 
of ingested or injected radioisotopes, if given immediately follow
ing incorporation of the radioisotope Standards for shielding are 
discussed Laborator> methods and materials to minimize mcor-
poration of radioisotopes are outlined Among these are remote 
pipetting, rubber gloves, glove boxes, and remotel> controlled in
struments Criteria of maximum permissible doses are briefly 
discussed The use ô " whole-bodj counters and other detection in
struments for detection of small am'^unts of radioisotopes are dis
cussed (TSS) 

1245 (ANL-7291) RADIATION SAFETY TECHNlCiAiN 
TRAINING COURSE Moe H J , Lasuk S R , Schumacher, 
M C (Argonne National Lab 111 ) Sept 1966 Contract 
W-31-109-eng-38 359p. Dep CFSTI 

This report supersedes ANL-6991 
Lectures prepared for a training course for radiation safety 

technicians are presented Topics discussed include basic infor
mation on radiation, natural radioactivity properties of radiations 
radiation units and dose determinations, shielding, biological ef
fects of radiation background radiation, radiation protection 
standards, internal dose calculations radiation detection prin
ciples, operating characteristics of radiation detectors, radiation 
survey instruments, personnel monitoring devices air sampling 
methods and the design characteristics and radiation protection 
problems of reactors hot cells, and particle accelerators (38 
references ) (C H ) 

1246 (IAN-SR-1) REGLAMENTO DE SEGURIDAD RA-
DIOLOGICA, (Regulations for Radiological Safety). Toro, J.; 
Guzman, M. (Instituto de Asuntos Nucleares, Bogota (Colombia). 
Division de Radiofisica Sanitaria) Dec. 1964. 62p. (In Span
ish). Dep. 

Radiological saf-^ty regulations designed to protect the popula
tion in general persons working with radioactive materials par
ticularly, and specifically workers of the Instituto de Asuntos 
Nucleares are compiled The regulations are based on the recom 
mendations of the International Agency of Atomic Energy and the 
manual of the National Bureau of Standards f J S R 1 
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1247 (LFEN-55) PROTECCAO CONTRA RADIACOES EM 
PORTUGAL. (Radiation Protection m Portugal). Cache, Carlos; 
Galvao, Julio Pistacchini; Raposo, Joao Simoes (Junta de Ener
gia Nuclear, Sacavem (Portugal). Laboratorio de Fisica e Engen-
haria Nucleares). 1966. 14p. (In Portuguese). (CONF-
650986-2). Dep. 

From 10th Brazilian and 1st Portuguese Congress on Radiology, 
Rio de Janeiro, Brazil. 

The development in Portugal of radiation protection standards 
and the organization of official bodies to supervise the radiation 
protection standards adopted are briefly reviewed (J S R ) 

1248 (NCRP-32) RADIATION PROTECTION IN EDUCA
TIONAL INSTITUTIONS. (National Council on Radiation Protec
tion and Measurements, Washington, D. C.). July 1, 1966. 63p 
NCRP Publications. Washington, D. C. $0.75. 

Recommendations of the National Council on Radiation Protection 
and Measurements concernmg radiation protection during the use of 
radiation sources m educational institutions are presented Empha
sis is placed on the protection of both students and teachers when 
radiation sources are used for demonstrations and experiments at 
the high school and under-graduate college level (C H ) 

1249 USPHS DRINKING WATER STANDARDS OFFICL\LLY 
APPROVED. J . Amer. Water Works Ass,, 54: 1548a962). 

Portions of revised version of the U. S Public Health Service 
Drinking Water Standards applicable to radioactivity in water are 
given Approval of water supplies containing radioactive materials 
shall be based upon the judgment that the radioactivity intake from 
such water supplies when added to that from all other sources is 
not likely to result m an intake greater than the radiation protec
tion guidance recommended by the Federal Radiation Council 
Watei supplies shall be approved without further consideration of 
other sources of radioactivity intake of ^̂ ^Ra and ^"Sr when the 
water contains these substances m amounts not exceeding 3 and 
10 ^^Ci/1, respectively XVhen these concentrations are exceeded, 
a water supply shall be approved by the certifying authorit> if 
surveillance of total intakes of radioactivity from all sources indi
cates that such intakes are within the limits recommended by the 
Federal Radiation Council for control action. In the known absence 
of ^"Sr and a emitters, the water supply is acceptable when the 
gross p concentrations do not exceed 1000 ;j^Ci/l Gross concen
trations in excess of 1000 ;jf.(Ci/l shall be grounds for rejection of 
supply except when more complete analyses indicate that concen
trations of nuclides are not likely to cause exposures greater than 
that recommended by the Council (BBB) 

1250 THE NATIONAL RADIATION ADVISORY COMMITTEE. 
Report to the Prime Mmister. Austral, J. Sci., 29- 59-72(Sept. 
1966). 

The fifth report of the National Radiation Advisory Committee 
of Australia is presented Included in the report are reviews and 
brief outlines of current scientific knowledge on the effects of ion
izing radiation on man, the revisions and confirmations of radia
tion protection standards and guides, the means for minimizing 
the degree of radiation exposure incurred in mass miniature x ray 
surveys for the early detection of tuberculosis, the methods for 
safe and permanent disposal of radioactive wastes, and the study 
of the precautions that are to be observed in relation to visits by 
nuclear powered vessels The nature of radioactive fallout from 
nuclear weapons tests and the possible consequences to the popu
lation were dealt with in considerable detail, the overall fallout 
situation m relation to current data is reassessed and discussed 
(B H S ) 

1251 RADIOISOTOPES USED IN PHARMACY. I. IM
PORTATION AND USE OF RADIOACTIVE SUBSTANCES, A 
SURVEY. Kaern, M, (National Health Service, Copenhagen), 
Dansk Tidssfcr. Farm.. 5: 185-93(Oct. 1961). (In Danish). 

Damsh regulations concermng acquisition and application of iso
topes are outlined Since 1953 importation and use of radioactive 
substances has been subjected to the control of the National Health 
Service, as stipulated by Act No. 94 of 31 March 1953 on the Use 
of Radioactive Substances, an Order of the same data concermng 
Exceptions from Act on Radioactive Substances, and an Order of 
15 June 1955 concerning Safety Precautions during the use of r a 
dioactive substances. After application to the National Health 
Service 3 types of permission may be granted. Standing permis
sion IS granted to umversities, other higher schools of learmng, 
and similar scientific institutions, including radium users who 
maintain a highly qualified staff. Such a permission gives, under 
certain conditions, the right to unrestricted import and use of 
radioactive substances. Group permission is granted to specially 
qualified persons who use many different isotopes. Certain groups 

of isotopes in stipulated quantities can be imported and used Sin
gle permission is given for the use of only a few isotopes and only 
those isotopes in stipulated amounts which are specified in the 
permission may be used Depending upon the isotopes and sp 

activities used, various requirements are established concermng 
the qualifications of the person in charge, the equipment and ar 
rangement of the lab, storage, and disposal of radioactive waste 
The field in which the radioactive substances are to be used and 
the extent to which they will be used are also taken into considera
tion The necessary iiiormation is given on a form obtained from 
the National Health Service, and a new form is required for each 
application The National Health Service is informed of all im
portations of radioactive substances. In 1961, 62 different iso
topes, with a total activity of 174 Ci were used The National 
Health Service, in collaboration with the Fire Department and the 
Inspectorate of Labor and Factories, inspects those institutions 
and factories where isotopes are used, and ensures that the rules 
stipulated by ICRP are complied with (BBB) 

1252 RECOMMENDATIONS OF THE INTERNATIONAL 
COMMISSION FOR RADIATION PROTECTION. REPORT OF 
THE COMMITTEE II PERMISSIBLE DOSE IN THE INCORPO
RATION OF RADIONUCLIDES. Schriftenreihe Bundesmin. Wiss. 
Forsch.. Strahlenschutz (Mumch), No. 27, 1-265(1966). (In Ger
man). 

Basic standards for the maximum permissible radiation burden 
by incorporated radionuclides are outlined The highest permissi
ble values for professional radiation burden are given The cal
culation of the maximum permissible value for the radiation bur
den is described Factors necessary for the evaluation of the 
equations for the maximum permissible concentrations are de
fined The values obtained are tabulated (J S R ) 

1253 SUGGESTIONS ON PRACTICAL APPUCATION OF 
MPC VALUES RECOMMENDED IN SEW RADIATION PROTEC
TION STANDARDS. Musialowicz, T. (Polish Government 
Commissioner for Use of Nuclear Energy, Warsaw), pp 
85-90 of Proceedings of the Second Symposium on Health Physics, 
Pecs , Hungary, September 26-30, 1966. Vol. II. Budapest, 
Publishing Group of the Central Research Institute for Physics, 
1966. 

See CONF-660948-(Vol.2). 
Maximum Permissible Concentrations of single radionuclides 

recommended in SEW standaids are chosen as the most restiictive 
values given by the International Commission on Radiological Pro
tection It permits use of very simple foimulat to define MPC of 
the mixtuie of these radionuclides Foimulat arc suggested for 
determination of the MPC of the radionuclide mixture m dunking 
watei and in air for A B, and C exposure catcgoues The for
mulae are based on the interpretation given in SEW standards in 
which the limiting factor for MPC values ib based on the quaiterly 
Ol annual intake (auth) 

1254 UMGANG MIT RADIOAKTIVFN STOFFLN. (Associa
tion With Radioactive Materials). Mueller, Rolf-Heinz. Munich, 
Carl Hanser Verlag, 1966. 262p 

Agreements m idc according to the 1 irst R tdi ition Protection 
Ordinance are summarized 1 he ph\s]c il bases of r idiation ii e 
reviewed and the effects of ionizing ladi ition on human beings 
are discussed Iht use of r idioactnc materials in industr\, 
research, and mtdicinc is considered Htgid itions on the trans
portation of radio ictne materi Us arc outlined (I S R ) 

1255 THE SYNCHROTRON RADIATION OP THE 6-GeV 
DESY MACHINE AS A FUNDAMENTAL RADIOMETRIC STAN
DARD. Lemke, D., Labs, D. (Landessternwarte Heidelbtrg-
Koenigstuhl, Heidelberg). Appl. Opt., 6: 1043-8(June 1967). 

The characteiisticb of synchiotron ladiation emitted by the 6-
GeV DLSY machine were studied in the spectral range 2^00-5500 
A Foi this puipose, the sjmchiotron iadiation was compared pho-
toclectrically with the radiation of standardized sources in a nearly 
differential manner These souicts (tungsten ribbon lamp, Krefft — 
Rosslei uv normal) wcie calibrated with high accuraey against a 
blaekbody Good agreement was found between our expeiimental 
results and the values piedicted by the theory of the synchiotion 
ladiation dciived by J Schwinger The relative spectral distribu
tion was verified to within about ±2%, and the absolute values of 
the theoi etically predicted flux were ascertained to withm about 
±15% 1*01 the application of synchrotron radiation as a radiometric 
sLindard m most cases only the relative spectral distribution is 
impoitant If one supposes the validity of the theory also m the far 
uv, and if the synchrotton radiation is calibrated in the visible by a 
standaid source, one can give the absolute flux m the far uv In \h\^ 
way it IS possible to calibrate photometers or sources in the far uv 
m absolute units w ith an accuracy of about ±3 7o with the aid of the 
synchiotron ladiation (auth) 

1256 SYMPOSIUM ON STANDARDIZATION OF RADIO-
NLCLIDEb HELD BY THE IAEA (VIENNA, OCTOBER 10-14, 
1966). Ciuffolotti, L. (Sorin, Saluggia, Italy). Energ. Nucl. 
.Milan), 14: 300-5(May 1967). (In Italian). 
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The mam subjects discussed in the course of the IAEA Sym
posium on the standardization of ladionuclides are suiveyed 
Useful information maj be drawn from the experience gained b> 
several laboratories in radiation detectoi techniques and meth
ods of absolute measurements (auth) 

1257 (ANS-SD-4, pp 11-17) CRITERIA FOR RADIATION 
PROTECTION PERMISSIBLE DOSE TO CRITICAL ORGANS. 
Rossi, Harald H. (Columbia Univ., New York. Radiological 
Research Lab.). 

The major factors which determine the biological effects of ra
diation are dose magnitude, dose rate, radiation quality, volume 
irradiated, organ sensitivity, individual variability, and age In 
general the degree of effect depends on the magnitude of these 
factors in a complex way Some of the effects which are of par
ticular importance to radiation protection are leukemia and 
other cancers, aplastic anemia, cataract, agmg, and genetic anom
alies Because of the complex interaction of the variables, exten
sive simplifications in the formulation of standards are necessary 
The most important biophysical question m the formulation of pro
tection standards concerns the existence of a threshold for radia
tion injury There are certain indications that there should be 
no threshold for late effects due to chronic irradiation and it is al
together prudent to assume that risk is proportional to dose Equal 
absorbed doses of various radiations can lead to different levels of 
effect, and it is consequently necessary to apply a weighting factor, 
known as a quality factor (QF), which allows for this difference 
The quality factor is related to the linear energy transfer (LET) 
and in essence is equal to the -dE/dx of the charged particles Its 
values are also selected conservatively for the most extreme case 
of low doses and dose rates m organ systems showing the largest 
quality effects The product of the quality factor and the absorbed 
dose IS the dose equivalent and its unit is the Rem Thus th« term 
maximum permissible dose is, more precisely speaking, the maxi
mum permissible dose equivalent Basic limits for occupational 
and non-occupational radiation exposure, based on basic principles 
of radiation protection, set forth in NBS Handbook 59, are pre
sented (C H ) 

1258 RADIATION HAZARDS AND PUBLIC HEALTH. 
Meckstroth, George R. (Tulane Univ., New Orleans), Parker , 
Roy A. J . La. State Med. S o c , 119: 121-6(Mar. 1967). 

Recommendations of the Louisiana Division of Radiation Control 
for protection of patients during dental and diagnostic radiography 
are reviewed (C H ) 

1259 RADIOACTIVE CORPSES. Brit. Med. J . . 1: 331 
(May 6, 1967). 

Hazards associated with handlmg cadavers bearing radioiso
topes, administered clinically, are considered, particularly with 
reference to a recent report pertinent to this problem issued by 
the Australian National Health and Medical Research Council 
When a patient dies in hospital, a radioisotope given therapeuti
cally to a patient a few days before death may be forgotten so 
that there is a potentially serious risk to the post-mortem room 
attendant pathologist or embalmer Radioisotopes are not usu
ally given to moribund patients but occasionally a patient who has 
been treated with intraperitoneal *̂ Âu for metastatic tumor, or 
one who has had a high dose of ^̂ Î foi thyroid carcinoma, may die 
unexpectedly within a few days of treatment The Australian r e 
port sets out a code of practice for the safe handling of corpses 
containing radioactive substances, and deals concisely and clearly 
with the main problems In many instances it is possible to reduce 
the level of radiation greatly by removing part or all of the main 
source of radioactivity at the start of the necropsy or before em
balming The ascitic fluid can be removed by suction pump and 
the thyroid and major metastatic deposits can be resected and 
stored until the level of radioactivity has fallen to a safe level The 
problem of whose responsibility it is to warn the pathologist or 
mortuary attendant that a therapeutic dose of radioisotope has r e 
cently been administered is discussed (BBB) 

1260 (AHSB(RP)R-76) THE STANDARDltiATION OF 
PRESSURISED SUITS. (United Kingdom Atomic Energy Au
thority, Harwell (England). Authority Health and Safety Branch). 
June 1967. 18p. Dep. CFSTI. UK 5s. 6d. 

Standards are specified for light-duty pressurized suits and 
blouses, personnel air hoses, and their connecting fittings The 
work leadmg to the specification of such Standards is described 
In addition to the articles mentioned, standards are also specified 
for air-lme hoods and oversuits Although it was not found possi
ble to draft a standard for personnel air hose couplings, a specifi
cation of preferred design characteristics for such devices was 
prepared Prototjqies of the standard clothmg have been subjected 
to trials and the standard specifications take account of the few 
changes of a minor nature shown to be necessary by these trials 
(auth) (UK) 

1261 USA STANDARD SAFETY LEVEL OF ELECIROMAG-
NETIC RADIATION WITH RESPECT TO PERSONNEL. IEEE 
(Inst. Elec. Electron, Eng.) Trans, Bio-Med. Eng., BME-14. 152 
(Apr. 1967). 

Recommendations are made to prevent possible harmful ef
fects resulting from exposure to electromagnetic radiation in the 
frequency range from 10 MHz to 100 GHz They apply to all ra
diations originating from radio stations, radar equipment, and 
other possible sources of electromagnetic radiation such as used 
for communication radionavigation, and indus ''lai and scientific 
purposes For normal environmental condition^ and for incident 
electromagnetic energy of frequencies on this range the radia
tion protection guide maximum exposure is 10 mW/cm^, as aver
aged over any possible 0 1-hr period This guide applies whether 
the radiation is continuous or intermittent Exposure to electro
magnetic radiation in this frequency range is but on& of several 
sources of heat input into the body Body temperature depends 
m part on sources of heat input such as electromagnetic radia
tion physical labor and high ambient temperature and on heat 
dissipation capability as affected by clothing and humidity People 
suffering from circulatory difficulties and certain othei ailments 
are more vulnerable The frequency of radiation and its penetra
tion affect the percentage of absorbed i adiation Hence, the power 
levels established m the radiation protection guide are related 
in a complicated way to powei levels at which damage occurs 
The guide values are appropriate foi moderate enviionments 
Under conditions of moderate to severe heat stress the guide 
number given should be appropriatedly reduced These formulated 
recommendations pertain to both whole-body irradiation and 
partial-body irradiation (BBBt 

1262 (HSR-RR-67/8-Sd) FEASIBILITY OF DFVLLOPING 
STANDARD DESCRIPTIONS OF POST-ATTACK SITUATIONS. Nor 
dlie, Peter G. (Human Sciences Research, Inc., McLean, Va.). 
June 1967. Contract OCD-PS-65-29. 33p. 

The objective of the stuay was to evaluate the feasibility of 
developing a paiticular methodological tool to aid m conductmg 
research on post-attack phenomena All such research faces the 
necessity of studying phenomena m hypothetical futuic situations 
To aid in solving the many problems this fact poses, the eoneept 
was advaneed of a set of standard situational cases reflecting 
the range of situations nuclear attae»s could create The study 
was initiated to determine if the concept of the standard situa
tional case offered sufficient promise for development as a 
piaetically applicable research tool It was concluded that de
velopment of the original concept of the standard situational case 
was not feasible primarily for two reasons the initial inability 
to provide criteria for distinguishing between relevant and ir
relevant information, and the failure to find means for reducing 
the cases to a manageable number However, from a number 
of the insights gained in the course of the study, a new concept 
was developed different from, but aimed at the same objectives, 
as the standard situational case concept This new concept 
followed from the realization that the definition of recovery 
would provide c i i tena foi testing the relevance of information 
about post-attack situations The remair.Jer of the study was 
devoted to further development of this new concept of defining 
critical information categories for post-attack situations Develop
ing this set of categories involves two basic steps first, the 
specification of a set of recovery goals, and second, the delinea
tion of the factors on which the achievement of each goal depends. 
The concept was partially developed in this report, and the 
tasks yet required to develop the concept into a fully operational 
research tool are outlined (auth) 

1263 (NP-16789) QUELQUES PROBLEMES POSES PAR 
L'APPLICATION PRATIQUE DES PRINCIPES FONDAMENTAUX 
DE RADIOPROTECTION DES TRAVAILLEURS. Etude Compara
tive des Legislations des Pays de la Communaute Europeenne. 
(Some Problems Posed by the Application of Fundamental Princi
ples of Radioprotection of Workers. Comparative Study of Legis
lations of the European Community Countries). Carbone, Ferdi-
nando (Pans Univ. (France). Institut de Droit Compare). 1966. 
150p. (In French). Dep. 

The legislative enactments implementing the treatj instituting 
the European Community of Atomic Energy are compared for the 
member nations ^ F r a n c e , Italy Belgium, Luxemburg Germany, 
and the Netherlands The normative pioduction and legislative 
technique in the European community with respect to the radio-
protection of workers are outlined Some specific problems of 
the health monitoring of nuclear workers are considered (J S R ) 

1264 (JPRS-41259} MAXIMUM PERMISSIBLE LEVELS 
OF IONIZING RADIATIONS. Kimel', L. P., Mashkovich, V. P. 
Translation of Chapter III from Zashchita ot lomziruyshchikh 
Izlucheniy, Moscow, 1966. 20p. (TT-67-31899). CFSTI. 

Maximum permissible levels of radiation e:qx>sure are pre
sented for persons working with radioactive substances and 
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sources of ionizing radiations in the Soviet Union Data are tab
ulated on maximum permissible doses for external irradiation of 
the whole body and internal irradiation of critical organs, maxi
mum permissible dose and relative biological effectiveness of 
various t>pes of radiation, maximum permissible levels of con
tamination of working surfaces clothing footwear and hands 
during occupational exposure, and maximum permissible con
centrations of 32 biologically-important radioisotopes in drink
ing water Legislation in the Soviet Union governing the use of 
radioactive substances and sources of ionizing radiations are 
discussed briefly (30 references ) (C H ) 

1265 MEASURING UNITS FOR IONIZING RADIATION 
DOSIMETRY AND RADIOPROTECTION. Keinm-Markus, I. B., 
Kochetkov, O. A., Moskalev, Yu. I., Popov, V. I. Izmeritel. 
Tekh., No. 11, 18-19(Nov. 1966). (In Russian). 

Until the introduction of new standards (in the case of the revo
cation of GOST 8848-63) it is necessary to follow the international 
recommendations (ICRU) and to use universally adopted units (rad, 
GeV, R) It is considered inexpedient to introduce unilaterally new 
units for the measurement of ionizing radiation It is necessary to 
strive for agreement within the ICRU (tr-auth) 

1266 PROTECTION FROM IONIZING RADIATIONS- A 
REVIEW OF THE REGULATIONS. Mullett, G. W. (Royal 
Hospital, Wolverhampton, Eng,). Ann. Occup. Hyg., 10 269-
76 (July 1967). 

It is stated that five years experience of the relevant legisla
tion has shown that while much of the radiation protection in 
mdustrv is adequately provided without undue disruption of the 
industrial process difficulties do arise which cause concern 
The time is now opportune to examine the regulations m the light 
of this experience and ask whether they are adequately pei form
ing then function It is suggested that some of the require
ments of the regulations are ovei-stringent causing unneces
sary interference with industry In the light of this experience 
the appropriate parts of the regulations should be revised to al
low greater flexibility without causing any significant increase 
in the radiation hazard (auth) (UK) 

1267 (BNL-tr-141) CONTRIBUTION TO THE SETTING-
UP STANDARDS FOR INERT RADIOACTIVE GASES. Goussev, 
N. G.; Kochetkov, O. A., Mikhailov, L M , Tourkin A D., Trukh-
manova, E. S., Filipovich, V. P. (Ministerstvo Zdravookhran-
eniya S S S R., Moscow Institut Biofiziki). Translated by S J 
Amoretty (Brookhaven National Lab., Upton, N, Y ), from a report. 
23p Dep. CFSTI. JCL $2 60 fs, $0 89 mf 

Calculations and experimental data are presented on the distri
bution of the annual gamma-radiation dose on the ground from the 
continuous emission of ^^Ar from a 100 m chimnc> within a nd ius 
of 20 km A discrepancy between '''Ar ground concentration and 
ground gamma dose is shown Standards of inert radioactive gas 
emission to the atmosphere are given Calculated and experimental 
data on the distribution of the depth of doses of external beta-
radiation in tissue-like materials are given and are used for the 
calculation of maximum permissible concentrations of inert radio
active gases in a working room These doses proved to be 10 to IE 
times more than those recommended by ICRP Standards for ^r , 
Kr, and Xe isotope concentration in the atmosphere are based on 
the total gamma-radiation dose, the main controlling value is the 
maximum permissible ejection Standards for working room air 
are based on the maximum permissible concentration taking into 
account the volume limitation of the, room and consideration of the 
fact thit external radiation dose is determined by the field of the 
beta particles and conversion electrons (F S ) 

1268 (NP-17029) DATA FROM RADIATION PROTECTION 
PROGRAMS. "Volume 4, Number 2 (Department of National 
Health and Welfare, Ottawa (Ontario). Radiation Protectron Div.), 
Feb 1966. 40p Dep. CAN 

Radiation protection guides adopted m Canada to ensure that 
exposui e of radiation workers and of the geneial population will 
remain within acceptable limits are presented The guides are 
based on the lecommendations of the International Commission 
on Radiological Piotection Data aie piesented on fallout during 
Jan 1966 Data are included on total /̂  activity m air and pre
cipitation samples and the content of '•'''Cs and '̂'Sr m milk 
samples Analysis of urine samples from people residing m 
the northern part of Canada showed high levels of '•̂ ''Cs that were 
not related to the consumption of caribou oi reindeer meat 
Samples of seal meat were analv-ced for '̂ ^Cs content The average 
value of ^̂ ^Cs in seal samples was found to be comparable to the 
value obtained for beef samples from local markets in Ottawa It 
was concluded that the consumption of seal meat did not contribute 
to the high content of ^̂ ^Cs in the bodies of the people of North 
Canada Data are included from monitoiing programs m the 
environs of reactors in Canada during Jan 1966 (C H ) 

1269 (NP-17040) GUIDA.NCE FOR THE CONTROL OF 
RADIATION HAZARDS IN URANIUM MINING. Report No. 8, 

Revised. (Federal Radiation Council, Washington, D C ) . 
Sept. 1967. 60p. GPO $0 40. 

The control of radiation hazards in uranium mines is discussed 
It IS pointed out thit the naturd radioictivc decav of U leads to the 
formation of various radioisotopes m ore bodies including Rn, 
which IS gaseous R idon eas formed bv the rachoactive decay of 
22̂ Ra escapes from exposed rock surfaces into the air in U mines, 
where it continues to decay, generating a series of radon daughters, 
which present a carcinogenic hazard when inhaled by miners 
Most U ore is mined from sandstone that contains free silica, the 
causative agent of silicosis in miners Physical hazards associated 
with the use of machinery, handling of materials, falls of persons, 
and falls of ground are comparable with those found in other min
ing operations Emphasis is focused on the control of radiation 
hazards associated with the underground mining of U Background 
material is presented for use in the development of guidance by 
federal agencies in regulatory programs and m programs of co
operation with states concerning radiation protection in the mining 
of U ore (C H ) 

1270 CRITERIA FOR RADIATION PROTECTION. Loutlt, 
J. F . (Medical Research Council Radiobiological Research Unit, 
Harwell, Eng.), Russell, R. Scott pp 27-43 of Radioactivity and 
Human Diet. Russell, R. Scott (ed.). New York, Pergamon 
Press , 1966. 

The criteria establisned by the International Commission on 
Radiological Protection for the protection of the general population 
from radiation exposure from a variety of sources are discussed 
With regard to occupational exposure, criteria were set up for al
lowable doses that could be received in a 13 wk period, with spe
cial limits for persons under 18 yr Protection criteria for expo
sure of the general population to uncontrollable sources included 
such things as mitigation of dose rate levels where the social cost 
IS slight, and guidance regarding radiological risks at given expo
sure doses Criteria for protection from controllable sources 
focused on the source and its regulation The importance of moni
toring systems is discussed in relation to both sources Recom
mended limits of environmental exposure both of a continuous and 
emergency nature are listed Criteria are also established for 
recommended limits of dietary contamination with regards to both 
total diet and individual articles of diet (E R B ) 

1271 THF DEVELOPMENT OF A TEST METHOD FOR AS
SESSING THE DECONTAMINABILITY OF SURFACES Smith, K 
(Central Electricity Generating Board, London), pp 39-54 of 
Proceedings of the First International Symposium on the Decon
tamination of Nuclear Installations, Harwell, England, May 4-6, 
1966. Blythe, H. J., Catherall, A., Cook, A., WeU, H. (eds ). 
New York, Cambridge University Press , 1967. 

See CONF-660520. 
Experimental work carried out m support of the proposed 

British Standard in preparation by the British Standard sub
committee NCE/5/2 IS summarized The proposed standard is 
intended foi application to paint and other non-metallic surface 
coatings used m areas subject to contamination The significance 
of various factors m the test method and details the evolution of a 
standard contaminating solution are discussed Refprence is made 
to the high adsorption of cerium and cobalt onto surfaces of glass 
and polythene containers from dilute solutions of mixed isotopes 
(auth) 

1272 GUIDE FOR DESIGN AND OPERATION OF SHIPPING 
CONTAINERS FOR IRRADIATED SOLID FUEL FROM NUCLEAR 
REACTORS American Standards Association N5.3(1964) 
New York, American Institute of Chemical Engineers, 1965. 
12p 

The design and operation of containers for off-plant shipment 
of irradiated solid fuel including ^̂ ^U, ^̂ ^U, ^^^Pu, and ^^^Pu, either 
by land or water vehicles, to provide a high and consistent degree 
of protection to the public are discussed The standard does not 
apply to shipments withm an establishment where the general 
public is not in the proximity of the shipment, or to shipment ex
clusively by water or to air transportation or to fuel with a radia
tion level of less than 1 R/hr at all surfaces of the fuel element 
The standard deals only with the cask and its contents Method 
of mounting the casks on vehicles, operation of vehicles, control, 
and methods of reporting are not included (F S ) 

1273 BIOLOGICAL AND MEDICAL ASPECTS OF RADIO-
PROTECTION Devoret, R , Levy, C (CNRS, Gif-sur-Yvette, 
France), pp "̂ 75 804 of Radiobiologie Appliquee. Tome II 
Loiseleur, J (ed ) P a n s , Gauthier-Vtllars, 1966. (In French). 

The biological and medical aspects of protection against radia
tion are summaii?ed The variables that condition the gravity 
of radiolesions are outlined The lesions caused by acute and 
chronic irradiation are described The long-term consequences 
of i n adiation, i e cancer induction shoilenmg of the average 
life span and genetic effects, are considered in some detail 
The present level of the irradiation of the general population 
from natural radioactivity medical irradiation, fallout and 
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eventual iriadntion as a lesult of a nuclei! industiial develop 
ment is calcuUted Professional exposuie is discussed and 
examples l i e given The laws governing radiopi otection aie 
outlined The clinical and biologu al monitoring regulations are 
given (J S R ) 

1274 S-^NIT^RY LAWS OF THE COINTRIES PARTICIPAT
ING IN THE CObNClL OF ECONOMIC COOPERATION IN THE 
FIELD OF RADIATION HYGIENE Lyarsku, P P Terman, 
A V Gig Sanit , No 4 81-6(Apr 1967) (In Russian) 

A brief review is given of the histor\ of the health laws in the 
field of radiation hygiene The rraximum permissible doses of 
external and internal radiation (f the whole bod> and of the vit 1 
organs are tabulated Various t>pes of r idiation are analyzed d.nd 
their effects are correlated The maxm um permissible le\eis of 
personnel clothing contammation are ilso tibulated for a and (^ 
emitting isotopes (R V J ) 

1275 ( \CRH 2 ) SEMIANNLAL REPORT TO THE ATOMIC 
ENERGY COMMISSION Jacobson Leon O Doyle Mirgot (eds ) 
(Argonne Cancer Research Hospital Ch cago III ) Mar 196 
Contract AT(11 1) 69 13"p Dep CFSTI 

ESTROGENS —effects on metabolism of sulfobromophthalein 
sodium m rats 

DISEASES —etiologv of ju\enile gout effects of uric acid 
production on 

DISEASES — etiolog> of Wilson s effects of uric acid produc 
tion on 

MAN — metabolism of uric acid m tracer stud\ of 
MAGNESIUM—metabolism in rats effects of dietary defi 

ciencj on 
INTESTINE—magnesium uptake bv of rats tracer stud\ of 
IMMUNE RE \CTIONS—radiation effects on in rat spleen 

effects of repopulation with lymphocytes on x 
X RADLATION—effects on immune reactions m rats effects 

of splenic shielding on 
CELLS — migration of spleen effects of on immune reactions 

in rats 
TRANSFFRASI S — activity of effects of adsorption on anion 

exchanger on 
B \CTERIA—-Escherichia coli extracts from activity of 

ribonucleic acid sulfur transferase m 
RIBOSOMES—protein structure of isolated from cells of 

Escherichia coli l ue r and reticuloc\tes tracer studv of 
ENZYMFS — effects on ribosomes isolated from Escherichia 

coll liver and reticuloejtes 
ERyTHROPOIESIS — radiation effects on m mice effects of 

erythropoietin and previous exposure on x 
ERYTHROPOIETINS-effects on er\thropoiesis m x irradiated 

mice 
X RADIATION — effects on erj-thropoicsis m mice effects 

of ci3.thropoietin and pre\ious exposure on 
SPLEEN BONE MARROW ^-radiation effects on stem cell 

compartment m mouse, [3 and x 
ERYTHROPOIETINS—purification of method for 
BONE MARROW —metabolism of heme m cultures of from 

patients with poUcvthemia effects of ervthropoietin on 
STANDARDS—-Atomic Energ> Commission for use of radio 

isotope labeled pharmaceuticals 
STAND \RDS — National Institutes of Health for use of radio 

isotope labeled blood products 
STANDARDS —Food and Drug Administration for use of 

accelerator produced ladioisotope labeled pharmaceuticals 
RADIATION—dosimetry in radioisotope labeled pharma 

ceuticals 
ELECTRONS—dosimetry of beams of high energy 
STANDARDS—Subcommittee on Radiation Dosimetry of Amen 

can Association of Phj-sicists in Medicine for dosimetry of 
high energy electrons 

RADIATION DOSIMf TRY —standdids for ladioi^otoi; t i i ie i 
pharmaceuticals standards for hi^h ener„i, electron btanis 

SCINTISCANNING—use of multi detector scanner and tceh 
netium 99 for brain 

RADIATION DETl CTORS SCINTII ! \TION desij^n foi 
brain scanning 

COLLIMATORS—-design foi use with scintillation detectoi s 
m brain scanning (C H ) 

1276 FDA REGULATIONS FOR IRRADIATED FOODS AND 
PACKAGING MATERIALS Garlock, E A (Hazleton Labs 
Inc., Falls Church Va.). Isotop. Radiat Technol , 4 137-41 
(Winter 1966-1967). 

The t3^es of information required by the U S Food and Drug 
Administration to support petitions for clearance of irradiated 
foods are outlined A set of guidelines is included (auth) 

1277 TRANSPORT OF RADIOACTIVE MATERIALS AND 
SAFETY. Sousselier, Y Energ Nucl. (Paris), 9 266-8(June-
July 1967>. (In French) 

The safety regulations in the transport of radioactivity material 
are briefly outlined The standards which a container must satisfy 
for large radioactive sources are indicated (J S R ^ 

1278 (CONF 660649) GEMEINSAME TAGLNG LEBER 
ERFAHRUNGFN BEI DER ANWENDUNG VON STRAHLEN 
SCHUTZREGELLNGEN IN KERNTECHNIK bND INDUSTRIE, 
VOM 1 -3 JUNI 1966 IN DER KERNFORSCHUNGSANLAGE 
JLELICH (Joint Meeting on Experience in the Use of Radiation 
Protection Rules m Nuclear Technology and Industry June 1—3 
1966 m the Juelich Nuclear Research Center). (Societe Euro
peenne de Protection Contre les Rayonnements) Sept. 1966 
237p (In German) Dep. 

Twenty-seven papers discuss regulations of European countries 
regarding radiation protection m industries research installations 
and laboi atones using radioisotopes and radiation sources and 
at cyclotron sites Topics discussed include maximum permissible 
radiation doses waste disposal licensing procedures cost factors 
involved in radiation piotection, requirements for personal do 
simeters and their reliability for legally required radiation 
protection measurements problems in calibration of radiation 
dosimeters the measurement of radiation fields the monitoring 
of sealed radiation sources special problems of industries using 
radioactive materials and radiation sources the handling of 
contamination incidents by industiy and international cooperation 
for radiation protection (C H ) 

1279 REGULATIONS AND CONTROL FOR RADIATION 
PROTECTION. Voss, Milo D. (Ames Lab., Iowa). Trans. 
ASAE (Amer. Soc, Agr. Eng.), 9 421-3, 427a966). 

Protection against personnel exposure particularly in labora
tories using radioisotopes is reviewed Actions that should be 
taken to assure radiological safety are discussed (RRBi (TSS) 

1280 REPORT OF THE COMMITTEE ON PUBLIC HEALTH 
AND RADIOLOGICAL FALLOUT. Schroeder, R. J., Brandly. 
P. J„ Courter, R. D., (and others). Proc. U. S, Livestock Sanit. 
Ass., 68 241-7(1964). 

The report of a Federal Committee sponsored b\ the Dept of 
Health Education and Welfare relating to fallout and other health 
hazards pertinent to livestock is outlined It concerns mainly the 
Protection Action Guide The Guide is defined as the projected 
absorbed dose to individuals m the general population that war
rants protective action following a contaminating event The pro 
jected dose is the dose that would be received m the future by 
individuals in the population group from the contaminating event 
if no protective action is taken The Protective Action Guide for 
^ '̂l is 30 rad to the thvroid If the projected dose exceeds the 
Protective Action Guide protective action is indicated Of van 
ous actions that might be effective m averting the major part of 
the potential exposure two appear to provide the most acceptable 
combinations of maximum effectiveness and minimum undesirable 
consequences One of these is the diversion of fresh milk to pro
vide unaffected milk m the contaminated area and to use the af 
fected milk m the production of dairy products that may be con 
venientlj- stored until the ^̂ Î has effectively decayed a matter of 
a few weeks The other is the substitution of stored feed for pas
turage until most of the '"'̂ I has deca>ed The report indicates 
the following changes m the fallout situation since 1963 Short
lived radioisotopes produced bv luclear testing ^ '̂l and ^^Sr have 
di= ppeared from the environment The mventorv of the long 
lived isotopes ^"Sr and *̂ ^Cs m che atmosphere by mid-1964 was 
reduced to one-half that m January 1963, at the end of the last 
test series Long lived isotopes reached a delayed peak in the 
diet during 1964 and will decrease m future years (BBB) 

1281 RICHTLIJNEN VOOR STRALINGSBEVEILIGING IN 
ZIEKENINRICHTINGEN EN POLIKLINIEKEN (Directives for 
Radiation Protection m Hospitals and Polyclimcs) The Hague 
Health Council, 1966 145p 6 80 Nfis 

Directives drawn up by a committee of specialists include 
information on the following subjects general items (basic 
concepts and their definitions maximum permissible radia
tion doses radiation monitoring medical control contamina 
tion), radiation protection in the use of x rays for diagnostic 
and therapeutic purposes handling of stationary sealed radio
active sources handling of portable sealed radioactive sources 
handling of unsealed sources compilation of parameters in 
graphs and tables including definitions The Radioactive 
Substances Decree issued within the framework of the Nether
lands Goods Act the lonismg Radiations Safety Decree and 
other legal provisions are reproduced in the appendix (Occup 
Safety and Health Abstr ) 

1282 CODE OF PRACTICE AGAINST RADIATION HAZARDS 
Fifth Edition Imperial Coll of Science and Tech 1966 51p 

Basic control procedures with which organizations must comply 
when carrying out work involving sources of ionizing radiation are 
outlined Details of the methods to be used m implementing the 
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basic control procedures are presented m relation to the following 
legislation, protection of personnel hazards from ionizing radia
tion, x-ray equipment, particle accelerators, reactors, classifica
tion of radioisotopes and grading of laboratories specifications 
for radiochemical laboratories, handling of sealed and unsealed 
sources of radioactive materials storage transport, disposal of 
radioactive waste, monitoring, and accidents and emergency pro
cedures (27 references) (B H S ) 

1283 STANDARDIZATION OF RADIONUCLIDES AT AEET 
Gupta, U. C , Srivastava, P K.; Misra. S, C , Sidhu, N. P S., 
Dhingra, K. C. (Atomic Energy Establishment, Trombay, India) 
pp 434-47 of Proceedings of the All India Symposium on Radio
activity and Metrology of Radionuclides, Bombay, March 14-18, 
1966 Bombay, Atomic Energy Establishment Trombay, 1966 

See CONF-660341 
The present status of radioactive standardization at the Atomic 

Energy Establishment Trombay (India) is described The different 
steps involved in standardization and considerations in the choice 
of the original radioactive solution together with a comparative 
study of the various counting methods are discussed (auth) 

1284 (SCPRI(RM)-IX-1967 and Suppl ) RAPPORT D'AC-
TTVITE, SEPTEMBRE 1967 (Report of Activities, September 
1967) (Service Central de Protection Contre les Rayonnements 
lomsants, Le Vesmet (France)) 28p {In French) Dep 

Radioactivity was monitored in the atmosphere at ground level 
and at high altitudes, rain water, milk, and vegetables Tabula
tions were made of contents of 'Be, "̂ ^Mn, *Sr, "Z r , '*'3RU, ^^^Rh, 
131 j ^ I37cs, and **''Ba Tables also presented for ''"Sr content of 
animal bones, '̂ ^I content of thyroid glands of cattle, tritium con
tent of water, *''Cs content of fish, and ^ '̂'Cs and ^Sr content of 
sea water A bibliography on radiation protection standards le 
included. (H L W ) 

1285 (AEC-tr-6467/2 pp 143-76) REGULATIONS FOR 
TRANSPORTING RADIOACTIVE COMPOUNDS Translated 
from Sbornlk Vazhneishikh Ofitsial'nykh Materialov po Voprosam 
Gigieny Truda i Proizvodstvennoi Samtani, Gosudarstvennoe 
Izdatel'stvo Meditsinskoi Literatury, Moscow, 1962. 

Regulations governing the transportation of radioactive com
pounds in the U S S R are presented Requirements for the 
packaging of radioactive compounds for transportation and data 
on minimum permissible distances between packages containing 
radioactive compounds and undeveloped photographic movie 
and x-ray films are included (C H ) 

1286 SELECTION OF RESPONSE CRITERIA AND THEIR 
APPLICATION TO SPACE-RADIATION RISKS pp 243-66 of 
Radiobiological Factors in Manned Space Flight Langham, 
Wngjit H (ed ) Washington, D C , National Academj of 
Sciences-National Research Council, 1967 

The Space Radiation Study Panel of the NRC concluded that in
ternationally accepted standards for occupational rad ation pro
tection cannot be applied unconditionally to manned soace flight 
Radiation is only one among many potential risks to the success 
of any flight mission astronauts differ in number and functions 
from any other groups occupationally exposed to radiation, space-
radiation risks are not precisely predictable and a nsk-versus-
gain philosophy must be applied to each individual mission Cri
teria and guidelines for evaluation of risks are presented (M M B 

1287 (AEU-tr-6467/2 pp 195-222) INSTRbCTlONS AND 
METHODICAL SPECIFICATIONS FOR PREVENTIVE MEASURES. 
DIAGNOSIS, AND TREATMENT OF CHRONIC RADIATION SICK
NESS Translated from Sbormk Vazhneishikh Ofitsial'nykh 
Materialov po Voprosam Gigienv Truda i Proizvodstvennoi Sam-
tarn , Gosudarstvennoe Izdatel'stvo Meditsinskoi Literatury, Mos
cow, 1962 

Procedures for the diagnosis and treatment of chronic radia
tion sickness in man are descibed The pathology of radiation 
sickness radiation injuries of the skin and radioinduced cataracts 
are described and the use of diet drugs hormones and blood 
transfusions in the treatment of radiation sickne&s is discussed. 
Standards for the maximum permissible dose of extraneous y and 
X radiation are presented Legislation of the U S S R governing 
occupational exposure to radiation is discussed (C H ) 

1288 RADIATION HAZARD IN RADIOGRAPHY OF THE 
FEMALE ABDOMEN AND PELVIS Reekie, D.; Davison, M ; 
Davidson, J K (Southern General Hospital, Glasgow) Brit 
J Radiol , 40 849-54(Nov. 1967). 

The International Commission on Radiological Protection (1964) 
has recommended that aU radiological examination of the lower 
abdomen and pel\is m women of reproductive age be limited where 
possible, to the ten da> interval following the onset of menstruation 
This IS not incorporated in the British Code of Practice (1964) It 
is also recommended by the I C R P and the British Code of P rac 
tice that for designated persons the abdominal dose should not ex

ceed 1 3 rads in any 13 week period and that the dose to the fetus 
should not exceed 1 rad during the known period of pregnancy The 
somatic hazard to the fetus from 1 rad can lead to a risk of one in 
5,000 of subsequently developing cancer, or approximately doubles 
the natural risk of dying from some form of cancer at an early age 
The genetic hazard is much less, but one rad will increase the nat
ural mutation by three percent The actual radiation exposure 
given to patients in a large general hospital for various radio
graphic investigations of the abdomen was measured The gonad 
and fetal doses were obtained by calculation of the relevant depth 
doses taking the most probable position of the ovaries before and 
during pregnancy and of the fetus at term The results show that 
in early pregnancy the embryo may receive approximately one rad 
in lateral radiographs of the lumbar spine and of the lumbo-sacral 
junction, in renal arteriography and similar examinations requiring 
multiple exposures, and m all screening examinations of the pelvis 
and lower abdomen Even with a repeat radiograph, none of the 
other projections seems likely to lead to a serious haz ird It is 
highly unlikely that, under existing practice, these or other ab
dominal examinations would be carried out on pregnant women 
unless there were clearcut clinical indications It is suggested 
that examination of the lumbar spine, examinations requiring 
multiple exposures of the lower abdomen, and all screening ex
aminations of the pelvis and lower abdomen be limited to the ten 
day interval following the onset of menstruation (auth) 

1289 RADIOBIOLOOIC \L FACTORS IN MANNED SPACE 
FLIGHT pp 3-7 of Radiobiological Factors in Manned Space 
Flight Langham, Wright H (ed ) Washington, D C , National 
Academy of Sciences-National Research Council, 1967 

The Space Radntion Stud> Pinel of the National Research Council 
does not recommend permissible doses for manned space opera 
tions, but suggests that each space agency balance the potential 
risk of radiation injuries to istronauts igainst the anticipated gains 
of the missions and program The Radntion Protection Guides 
provide a framework for radiation protection requirements The 
panel proposes to provide a quantitative description of the range 
of radiation risks assignable to different combinations of radiation 
exposure and to describe the upper limits of human tolerance to 
such exposure Responses are evaluated in the follow ing cate
gories, which are listed in order of potential importance to mis
sions up to two or three years duration immediate or early se
quelae (symptoms appearing within a few hrs or weeks following 
irradiation) progressive sequelae or semiacute hematopoietic 
deterioration during long flight periods, and probabilities of late 
or delayed sequelae necessitating intervention m planned flight 
series and astronaut careers (M M B ) 

1290 (COM 6"0305-, pp 192-6) CONIRIBLTION OF BI
OLOGY TO STANDARDS OF RADIATION PROTECTION. Nabrit, 
Samuel M. (A.tomic Energy Commission Washington D C ) . 

A semihistoncal leview is given of the contributions of radio-
biology to the overall field t l i adiation Tht influence of the radio 
biologist IS seen not only in tht tontributions to basic ctllular and 
molecular studies but also m tht establishment of biological 
parameters that c in be utilized by tht. allied disciplines m nuclear 
science Emphasis is given to twt new icstarch tools for the ra-
diobioiogist, tht Omnitron accelerator at Bcrkelev and the Meson 
Pfiysics Facility to be constructed (F R B ) 

1291 (CONF-67030D- pp 280-S) ROLE OF CFLLULAR 
RADIOBIOLOGY IN RADIATION PROTECTION. Rossi, Har
ald H. (Columbia Univ. New York Radiological Rc^eirch Lab.) 

The influence that cellulai ndiobiology on the formulation of 
radiation protection regu'ations is discussed The \ iriables in
volved in determmmg biological effects art ot two tvpes bio
physical parameters such as dose dose rate and i adiation quality 
and biological parameters suth as fraction of organ n radiated 
organ radiosensitivity age md individual v inability Each set 
of parameters is subject to sti ong mutual interactions that com
plicate an estimation of RBP and establishment of radiation pro
tection standa*-ds Data fiom the RBE committee of the ICRP and 
tht ICRU are presented (E R B ) 

1292 R\DIATION EFFECTS RADIATION INJURIES AND 
RADIATION PROTECTION Seelentag Walter (Bundesgesund
heitsamt Berlin) Lebensversicherungsmedizin 18 120 32 
(Oct 4 1966) (In German) 

Radiation effects are classified into somatic somatic-sto
chastic, and genetic t\pes Somatic effects included tissue defects 
and necroses that resulted from over-exposure to irradiation, 
growth inhibitions resulting from irradiation in utero or for vari
ous diseases and injuries robulting from occupational exposure 
to x rad'ation Incidences of 'eukemia in Jipar are compared with 
respect to dose for normal and irradiated populations Included 
under somatic-stoehastic irradiation effects are the nonspecific 
life-shortening effects of radntion The genetic effects of radia
tion exposure that are discussed include effects observed in ex
perimental animals and plants the recessive nature of mutations 



108 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

and general mechanisms of effects of radiation on chromosomes 
The legal standards established for radioprotection m various 
populations and occupations are discussed briefly (BBB) 

1293 SMALL ENERGY SHIFTS IN X- AND y-I INES AND 
SELECTION 01 THF WAVELENGTH STANDARD IN X-AND 
y RADIATION Sumbdtv O I Izv Akad Nauk SSSR, Ser Fiz . 
31 343-8(Ftb 1967) (In Russian) 

Since tht existing wavelength standards are inherently variable, 
it is deemed ntccssar> to consider the effects which ma> lead to 
entrgi shift in the x idy emission lints and, therefore, dependence 
of the standaid wavelength on the conditions of experiment It is 
conciided that the y transition with an observable Mossbauer ef 
feet at f ^ 1 would make a reasonable and convement standard 
(JPRS) 

1294 OFFICIAL STANDARDb AND INDEXES FOR MEA
SURING IONIZATION RADIATION Yudin. M. F , Karavaev, 
F M., Yantsyna, I. A., Ruzer, L. S Izmer. Tekh , No. 11, 
107-16(Nov. 1967). an Russian) 

Problems related to the determination of standaids for measur 
ing ionization i adiation and problems of transferiing the unit 
value from the stand ud to the specimens and working radiation 
sources and instrumentations arc discussed Methods of quan
tum, neutron and /3 ladiations dosimetry measurements of ladio-
active aerosols and neutron fluxes are analyzed A listing of 27 
references is included (Ii \ J ) 

1295 THE IONISING RADIATIONS (UNSEALED RADIOAC
TIVE SUBSTANCES) REGULATIONS 196. (DRAFT). London, 
Her Majesty's Stationery Office, 1967. 31p 2s. 9d. 

Section headings are as follows Interpretation and general, 
administration, notifications, and records, basic principles of pro
tection, radiological supervision, medical supervision, arrange
ment of premises and plant, personal protection, orgamzation of 
work, monitoring and measures to deal with contamination Sched
ules are included for maximum permissible radiation doses, max
imum permissible levels of contamination and method of assess 
nent, classification of radionuclides (UK) 

1296 STANDARDS AND QUANTITIES IN RADIATION 
DOSIMETRY Wyckoff, H. O. (Armed Forces Hadiobiology 
Research Inst., Bethesda, Md ) pp 333-45 of Solid State 
and Chemical Radiation Dosimetry in Medicine and Biology 
Vienna, International Atomic Energy Agency, 1967 

From Symposium on Solid-State and Chemical Radiation Do
simetry. Vienna. See STI/PUB 138, CONF-661005. 

The International Commission on Radiation Units and Measure
ments (ICRU) has defined the quantities needed for medical and 
biological dosimetry of x rays gamma lays and electrons II has 
also suggested a method for obtaining the absorbed dose at the 
point of interest This material is reviewed and some considera
tion given to the needs for sUmdards in the highti -energy x-ray 
and electron field (auth) 

1297 AVAILABILITY OF STANDARDS FOR COMMON 
RADIONUCLIDES. Reynolds. S, A. (Oait Ridge National Lab., 
Tenn.). Isotop. Radiat. Technol., 5: 118-21(Winter 1967-68). 

Radionuclides (93) for which standard preparations are avail
able or needed are listed in a table, together with some sources 
of supply Some discussion of the use and importance of radio-
nuclidic standards is included (auth) 

1298 (BN1^50073) DOSE-EFFECT MODIFYING FACTORS 
IN RADIATION PROTECTION Report of Subcommittee M-4 
(Relative Biological Effectiveness) of the National Commission on 
Radiation Protection. (Brookhaven National Lab., Upton, N Y.). 
Aug. 1967. 34p Dep. CFSTI 

Recommendations of the National Commission on Radiation 
Protection Subcommittee on Relative Biological Effectiveness 
on dose-effect modification factors to be used in practical radia
tion protection are presented It was deemed desirable to char
acterize an individual's entire cumulative exposure status by a 
single number To do this, it is necessary to extend the present 
methods for summing exposures so that the incremented dose-
equivalent values can be summed for all types of external and 
internal irradiations To achieve this goal, a new system was 
devised for evaluating, summing, and recording occupational 
exposures It is recommended that the risk from all radiation 
exposures be expressed relative to that from a basic whole-
body exposure to a standard low-LET radiation, and that ^"Co 
gamma be designated as this standard low-LET radiation The 
risk from any exposure is related to that from whole-body ex
posure to the standard radiation through an effectiveness factor 
(ef) This correction factor for external radiation is the product 
of several subfactors, including radiation quality, body region ir
radiated, and penetrating power The product (dose in rad x ef), 
the dose equivalent, is expressed in terms of exposure record 
units (eru), analt^ous to the rem It is also recommended that 
ef values be established for internal emitters, m order that the 

risk from known body burdens of internal emitters relative to that 
from external radiation can be represented in the cumulative eru 
record Recommendations on how to accomplish this, and repre 
sentative suggested ef values, are given (C H ) 

1299 (NP-17180) NORMES DE BASE RELATIVES A 
LA PROTECTION SANITAIRE DE LA POPULATION ET DES 
TRAVAILLEURS CONTRE LES DANGERS RESULTANT DES 
RADIATIONS lONISANTES (Fundamental Standards Relative 
to the Sanitary Protection of the Population and Laborers from 
the Hazards Resulting from Ionizing Radiation). (European 
Atomic Energy Community). June 1967. 42p. (In French). 
Dep. 

The radioprotection standards established by the European 
Atomic Energy Community are presented The radioprotection 
concepts are defined and the areas of application of the standards 
are given The maximum permissible doses for professionally 
exposed personnel are given A table is presented showing maxi
mum permissible concentrations of radioisotopes in drinkmg wa
ter and inhaled air of professionally exposed personnel (J S R ) 

1300 HEALTH ASPECTS uF SAFETY. Kuhli. Ralph 
(American Medical Association, Chicago). J. Occup. Med., 
9 163-9(Apr. 1967). 

Radiation hazards, accidents, and protective principles are re
viewed, m addition to health aspects of safety in other fields Dur 
ing its 1st 2 decades of existence the entire atomic energy field 
has maintained a remarkable safety record There have been about 
10 fatalities to date m radiation accidents m 20 yr Personal inju
ries and contamination of the environment from peaceful uses of 
nuclear power have not occurred This record represents an ex
cellent example of due regard for the health aspects of safety, 
demonstrating that with effective safeguards accidents do not oc
cur However, because of the expanding nuclear reactor pro
gram and because of the great quantities of radioactive waste 
products produced, the possibility of serious accidents continues 
to be of concern This concern increases as use of radioactive 
materials expands from the major AEC installations where high 
standards of radiation safety are mamtamed to medical facilities 
industrial plants, and research laboratories, where principal dis
posal routes are the sewer and the incinerator, for liquid wastes 
and solid wastes, respectively After 2 decades of success m the 
safe use of radiation withm AEC installations the new challenge 
is the establishment and maintenance of equally high standards of 
radiation safetv outside these installations (BBB) 

1301 THE BASIS OF THE ICRP RECOMMENDATIONS ON 
PERSONNEL MONITORING. Lindell. Bo (National Inst, of 
Radiation Protection, Stockholm), pp 27-34 of Radiation Dose 
Measurements Their Purpose, Interpretation, and Required 
Accuracy in Radiological Protection. P a n s , European Nuclear 
Energy Agency, 1967. 

From Symposium on Radiation Dose Measurements, Their 
Purpose, Interpretation, and Required Accuracy in Radiological 
Protection, Stockholm. See CONF-670621 

The recommendations of the ICRP, contained m ICRP Publica
tion 9(1965), concerning personnel radiation monitoring are dis
cussed It IS pointed out that the new text refers only to adults 
exposed to radiation m the course of their work and to exposure 
of the public to radiation The maximum permissible dose (MPD) 
to workers under normal operating conditions, where the critical 
organs are the bone marrow and gonads, recommended is 5 rems 
yr The dose limitation for the public recommended is one-tenth 
of the annual occupational MPD The recommendations are dis 
cussed with i egai d to operational procedures (C H ) 

1302 TECHNICAL PROBLEMS POSED BY APPLICATION 
OF ICRP RECOMMENDATIONS Jammet, H P (Commissariat 
a I'Energie Atomique, Fontenay-aux-Roses, France) pp 35 45 
of Radiation Dose Measurements Their Purpose, Interpretation, 
and Required Accuracy in Radiological Protection P a n s , Euro
pean Nuclear Energy Agency, 1967. (In French) 

From Symposium on Radiation Dose Measurements, Their 
Purpose, Interpretation, and Required Accuracy m Radiological 
Protection, Stockholm. See CONF-670621 

Applications of the ICRP recommendations foi radiation dosim 
etry, particulirly those given in Publication 9 raise i number of 
technical problems As the dose limits aie set foi the whole-body 
and for particulai oi gans the dose measuicment made on workers 
need to be interpreted in terms of absoibed doses to the organs 
It IS therefore necessary to consider a system of translating the 
crude data obtained fiom dosimeteis into effective absoibed doses 
The dose limits ire set in relation to vai lous periods of time, the 
most common of which is a quai ter of i year Several problems 
arise regarding the most suitable s>stem of leading and lecording 
dose measuiements The i ecommendations made m Publication 9 
envisage a flexible organization of radiation piotection iccording 
to whethei workeis are likely to leceive doses below oi above 0 3 
of the dose limits It is therefore necessaiy to lesolve the prob-
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lems relating to the use of collective or individual measurements 
in order to arrive at a final interpretation in relation to the ob
servance of health norms In a not inconsiderable number of cases 
high energy radiations may raise such problems as the choice of 
quality factors It must be possible under accident conditions to 
record the high level of absorbed dose and to know the spatial 
distribution accurately All the technical problems raised m this 
way are such as to deserve having the greatest importance at
tached to them with a view to obtaining results which are com 
parable and easily interpreted (auth) 

1303 (PRWRA-GNEC-7(Rev.2)) RADIATION PROTECTION 
STANDARDS Bonnet, Juan A Jr . (Puerto Rico Water Resour
ces Authority, Rincon, Bonus Nuclear Power Station). May 1967. 
Contract AT(40-l)-2672. 187p. Dep. CFSTI 

The practices and regulations to be followed during operation of 
the BONUS plant for radiation protection are discussed Topics in
clude responsibilities of health physics personnel radiation and 
contamination limits maximum permissible concentrations in air 
and water operatmg regulations plant restrictions routine opera
tions, emergency procedures and facilities instruments and equip 
ment, and records and reports (B G D ) 

1304 (SC-M-67-2973) PULMONARY RADIOTOXICOLOGY 
Bruner, H D (Division of Biology and Medicine (AEC) Wash
ington, D C ) . Dec. 1967. 21p (CONF-670956~1) Dep. 
CFSTI 

From Biological Science Symposium, Albuquerque, N Mex. 
For Sandia Corp , Albuquerque, N Mex 
The contamination of the respiratory system by fine radioactive 

particles is discussed Possible sources of radioactive particles 
in the atmosphere include reactors used to generate power re 
search reactors the manufacture of reactor fuel elements the 
processing of spent fuel particles suspended m the atmosphere 
by past atmospheric testing and reentry burn-up of isotopic 
power units of various SNAP devices Standards for the max 
imum permissible concentration of radioactive isotopes in air 
established by the International Commission on Radiological 
Protection and the National Council on Radiological Protection 
and their value for the radiation protection of personnel in nuclear 
industry and the public are discussed Problems encountered in 
the production of stable reproducible aerosols and m measure
ments of the number and size of particles in the aerosol used 
for research studies are discussed It is pointed out that the 
biophysical principles governing movement of various sizes of 
particles m the respiratory system and the radiation dosimetry 
of aerosols are very complex The value of Nal(Tl) crystal 
detectors in pulmonary radiotoxicology is discussed Research 
programs in pulmonary radiotoxicology sponsored by the Atomib 
Energy Commission are reviewed briefly It is concluded that 
although the science of pulmonary radiotoxicology is well advanced 
additional experimental and theoretical studies in this field are 
needed (C H) 

1305 PROPOSED RADIOACTIVITY CONCENTRATION 
GUIDE FOR SHELLFISH Weaver, C L. (National Center 
for Radiological Health, Washington, D. C ), Radiol Health 
Data Rep.. 8 491-4(Sept. 1967). 

The recommendations of the International Commission on Radio 
logical Protection (ICRP), the National Committee on Radiation 
Protection (NCRP), and the Federal Radiation Council (FRC), were 
applied in deriving proposed guides for radioactivity in shellfish 
FRC Report No 1 presents basic exposure criteria, FRC Report 
No 2 presents intake guides for ^^Sr, ^"Sr, ^^ Î, and ^^^Ra, and 
NCRP and ICRP provide data on the maximum permissible con
centrations of radioisotopes in water The proposed guide was 
assembled by the National Center for Radiological Health in col
laboration with the Water Supply and Sea Resources Program of 
the National Center for Urban and Industrial Health, Public Health 
Service (auth) 

1306 BASIC STANDARDS AND NEW CONCEPTS OF THE 
INTERNATIONAL RADIOLOGICAL PROTECTION COMMITTEE 
Recht, P (EURATOM, Brussels). J Beige Radiol. 50 318-24 
(1967). (In French). 

Recent publications by the iiternational Radiological Protection 
Committee suggest some new concepts and a new terminology The 
changes that they might brmg about m the basic standards for max
imum permissible doses are considered (auth) 

1307 PROTECTION OF WORKERS AGAINST INDUSTRIAL 
USE OF X RAYS HaUeux O (Usines Balteau, Liege). J 
Beige RadioL, 50 312-17(1967). (In French). 

The industrial use of x rays led various countries to lay down a 
number of basic standards for the protection of their workers The 
principles on which the Belgian basic standards NBN 491 is based 
are explained The precautions to be taken when usmg x ray equip
ment in shielded rooms and on building yards are reviewed (auth> 

1308 ZAKLADY IZOTOPOWE Z ZAMKNIETYMI ZROD-
LAMI PROMIENIOWANIA GAMMA WYMAGANIA OCHRONY 
PRZED PROMIENIOWANIEM JONIZUJACYM. (Isotope Labora
tories for Sealed Gamma Radiation Sources Requirements for 
Protection Against ionizing Kadiation) PN 63/J-80102 War
saw, Polish Standards Committee, 1964 3p 2.40 Zloty 

This standard specifies requirements for isotope laboratories 
in which sealed radioactive sources with a y radiation equivalent 
of 50 mg Ra are employed for scientific, medical, industrial and 
other purposes recommendations are made concerning planning, 
selection of location protection of neighboring rooms and areas 
safety devices and warning signs dosimetry equipment and fire 
protection The standard also includes special provisions concern 
mg medical laboratories in which sealed sources are used thera 
peutically The standard finally sets out requirements for the ap 
proval of plans for isotope laboratories and the approval of 
completed projects (Occup Safety & Health Abstr ) 

1309 DIMENSIONS OF THE PROBLEM OF FALLOLT. 
Terry, Luther L. (Univ. of Pennsylvania, Philadelphia). Pedi
atrics, 41 Suppl., 170-3 (Jan. 1968). 

The implicitions of f Ulout on public health ire discussed 
Fallout has a unique positien amt ng all health hi /aids sinte no 
living person in the Western hemisphere and probabi> very few 
persons threughout the vvoild have escaped some exposure to 
this agent Peatetime fallout is a health pioblem whcse sources 
confer benefits as well as hazards upon societv three principal 
applications of this i^enelit \ s iisk equation at the public polie> 
level are consideied Ihe first involves setting standards for 
acceptable radntion exposui es consistent with miintenanee of 
national deft nse and exploitation of nueleai enert,\ foi pcaeetunc 
purposes Ihe second would fix standards ot potential exposure 
levels beyond which public health protection aetion must be taken 
for uncontrt 11 ibie emergency situations Ihe thud requires 
balancing the health gams expected of a given pioteetivc measure 
against the health ha?ard or econtmie impact which the measure 
would create Responsibilities of official agencies in setting 
standards governing environmental irradiation of populations deal 
with ver> complex pioblems since veiy little is known about the 
effects of small doses of i idiation such as natural baekgiound 
radiation and the fallout from nuclear testing In particular it is 
not known defini h whether there is a so called damat,e threshold 
Determining the r t latu n between radi ition exposure and the long 
term biologieal effects of such exposure is compile ited futthei by 
the fact that these eflcels are similai to existing dise ises which 
are not radiatit n caused (BBB) 

1310 STATEMENT ON THE RADIATION HAZARD TO 
FEMALF RADIOGRAPHERS. Radiography, 33 225-6(Oct. 
1967), 

A statement prepared b> the Radiation Protection Committee of 
the Council of the British Institute of Radiology relating to reduc 
ing hazards to women working in radiology departments was dis 
cussed It was suggested that radiographers m diagnostic depart 
ments other than those whose duties included use of Ra and 
radioisotopes would not need lo take anv additional action in re 
gard to radiation safetj in the event of pregnancy but should as 
always emplo> good practices and wear protective aprons 
whenever indicated avoid holding children while an exposure 
was being made and guard against accidental exposure The 
same general recommendations were made for radiographers 
working m x ray and y ray therap> departments Radiographers 
working either diagnosticall> or therapeuticall> with Ra and 
radioisotopes and those whose duties included the radiograph> of 
Ra and radioisotope heated cases might, m some circumstances 
need to have their duties modified m the event of pregnancy Doses 
recorded on their film badges or protection dosimeters would 
indicate to the Protection Officer what steps if any needed to be 
taken Only if the average monthly surface dose of a pregnant 
radiographer exceeded 150 mrem and she was using x ray ener 
gies over 100 KV would the question of assessing the fetal dose 
arise There would be no need to assess fetal doses in the case 
of workers with low voltage diagnostic equipment provided the 
monthly surface dose did not exceed 400 mrem (BBB) 

1311 NEW TRENDS IN THE INTERNATIONAL RECOM 
MENDATIONS IN THE ESTABLISHING OF MAXIMAL DOSES OF 
IONIZING RADIATION Musialowicz, T Pol Przegl Radiol 
Med. Nukl.. 31 903-10(Nov -Dec 1967) (In Polish). 

New recommendations of the International Commission on Ra
diological Protection were published m 1966. Two basic categories 
were established exposure of individuals and exposure of popula 
tions. The first category was divided into two subdivisions occu
pational exposure and exposure of the general public Recommen
dations included maximum permissible doses for occupational 
exposure of individuals, dose limit values for members of the 
general public, and genetic dose limits for populations (H L W.) 
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The Public Health Service of the Lnited St i t t s in collaboration 
with the A E C and other government agencies developed guide
lines for the control of ladntion hazards in uranium mines The 
environmental conditions in uianium mines are outlined and the 
biological effects from txposurt to ndon ind its decav products 
are summarized The basic safetv stindards pioposed aie given 
(J S R ) 

1323 NORME Rl-Pl BLIC^NE DE PROTECTIE A MUNCH. 
(Republican Standards foi Workei's Protection), Bucarest, 
Comitetul de Stat Pentru Protectia Muncii, Mimsterul Sanatatil si 
Prevedenlor Sociale, 1966. 262p. 

Ihe various sections of these general occupational safety and 
health regulations, issued pursuant to article 4 of Act No 5/1965 
on Workers' Protection (see CIS 1162-1966, Vyz (622)), cover 
general provisions, industrial buildings and halls, safety engineer
ing (research, planmng, design and use of tools, machines and 
installations), loading, unloading, conveying, handling and storage 
of materials, installations under pressure, hand tools, electrical 
installations and equipment, excavation work, microclimate, 
ventilation and heating, occupational health standards, prevention 
of diseases and accidents caused by gases, vapors or dusts, fire 
protection, lomzmg radiation, lighting, noise and vibration, per
sonal protection, first aid, medical examinations, safety traimng, 
safety campaigns, final provisions (Occup bafety and Health 
Abstr ) 

1324 J'\HRESBERICHTE DER GEW ERBEALFSICHT 
BLNDESREPIBLIK DFLTSCHLAND, 1965. (Annual Reports of 
the Industrial Inspectorate Federal Republic of Germany, 1965), 
Bonn, Bundesmmisterium fuer Arbeit und Sozialordnung, 1967. 
832p. 

A collection of annual reports of the Regional Industrial In
spectorates of the Federal Republic of Germanv is arrar^ed 
under the following headings statutory provisions enacted in 
1965 in the field of occupational safet> and health, accident pre 
vention, protection against fire and explosions, industrial orgam 
zation and hygiene, health protection, radiation protection, en 
vironmental protection, enforcement of provisions on working 
hours, additional protection for special categories of persons 
The individual sections contain numerous examples of actual ac
cidents and safety measures applied in practice Statistical tables 
are given at the end of each report regarding plant inspections, 
complaints lodged, warmngs, summonses and penalties, and in 
vestigations of occupational accidents and diseases Statistics for 
the Federal territor> as a whole, and a subject index, conclude the 
work (Occup Safety and Health Abstr ) 

1325 ANWEISLNG LEBER DIE EINFLEHRLNG LND 
ANWENDUNG ARBEITSHYGIENISCHFR NORMEN. (Instruction 
Concerning the Introduction and Implementation of Occupational 
Health Standards). Berlin, Verfuegungen und Mitteilungen des 
Minlsteriums fuer Gesundheitswesen, 1966, 23p. 

New standards are laid down for the evaluation of workplaces, 
processes and production shops Appendices contain the relevant 
occupational health standards relating to the followmg measure
ment and evaluation of maximum concentrations of toxic dusts, 
gases and vapors at workplaces (threshold limit values), mea
surement and evaluation of non-toxic dust concentrations at work 
places, measurement and evaluation of maximum allowable radia
tion doses at workplaces (Occup Safety and Health Abstr ) 

1326 INDUSTRIAL USE OF RADIOACTIVE SOURCES. 
SEALED GAMMA RADIATION SOURCES FOR GAMMA RADIO
GRAPHY. BuH, Inform. A.T.E.N. (Ass. Tech. Energ. Nucl.), 
Suppl. No. 52, 15p,(Mar.-Apr. 1965). (In French). 

The radioactive elements used in y radiography include ^"Co, 
"^Cs, ^'^Ir, and ^^"Tm This brochure describes the hazards 
stemming from the radiation emitted by them and lists the pre
cautions to be taken in their industrial use, on the basis of direc
tives drawn up by various international bodies (ICRP, ILO, 
EURATOM) which are applicable in France. The use and storage 
of apparatus and source containers and the action to be taken in 
the event of accidents on public thoroughfares, in workshops, or 
on building construction sites, and in the event of fire are con
sidered The formalities required in obtaining authorization to 
procure or use radioactive elements are described (Occup 
Safety and Health Abstr.) 

1327 RADIATION PROTECTION IN INDUSTRY. Kaufmann 
E, pp 54-61 of Radioisotope in der Industnellen Messtechmk. 
Bern, Schweizensche Vereimgung fuer Atomenergie, 1965, (In 
German), 

A review is given of the relevant Swiss legislation concerning 
radiation protection in industry, the activities of the Swiss in
spection authorities, and the qualifications that experts must 
hold. Radiation protection in the use of sealed-source measuring 

instruments (thickness gauges, level indicators, density and mois
ture content measuring instruments with a neutron source, gas 
chromatographv equipment, etc ) is also discussed (Occup Safetv 
and Health Abstr ) 

1328 DECREE NO. 67-228 OF 15 MARCH 1967 CONTAIN
ING ADMINISTRATIVE REGULATIONS CONCERNING THE PRO
TECTION OF WORKERS FROM THE HAZARDS OF IONIZING 
RADIATION. J. Offic. Repub. Fr . . No. 69. 2754-71(Mar. 22, 
1967). (In French). 

This Decree replaces the Decree of 5 December 1934 and 
Orders of 26 December 1934 concerning the protection of workers 
from radioactive substances and radiation It contains provisions 
designed to safeguard workers in the medical industrial and 
commercial fields anyone in possession of radiation generating 
equipment or of a natural or artificial radiation source must 
declare same to the Labour Inspectorate, records must be kept 
of the characteristics of and any modifications to the source of 
the uses made of it and of staff employed, techmcal provisions 
are laid down regarding the extent of monitored areas and radia
tion dosimetry workers under regular medical supervision 
must have a special record, to be kept by the responsible occupa
tional physician and preserved throughout their life, a register 
of dates, ler^th and cause of absences from work and of results 
of haematological and radiological tests to be maintained Special 
provisions cover certain mobile or sealed sources and medical 
applications, data on maximum equivalent doses and concentra
tions are appended (Occup Safety and Health Abstr ) 

1329 (CONF-660573-, pp 97-109) IMPLEMENTATION 
OF PROCEDURES AND TECHNIQUES FOR SAFE OPERATIONS 
OF LASERS. Fine, Samuel (Northeastern Umv„ Boston, 
Mass.). 

Personnel duties, medical supervision and records maintenance, 
and the design of facilities for the safe operation of lasers are 
outlined and discussed Protection standards and dosimetry 
methods and the management of accidents are also discussed 
In the ensuing panel discussion the design, availability, and 
efficiency of protective attenuators of laser radiation (clothii^ 
and eve-orotpction eroeeles) are emphasized (B S L ) 

1330 (STI^PUB-124) RISK EVALUATION FOR PROTEC 
TION OF THE PUBLIC IN RADIATION ACCIDENTS Safety 
Series No 21 (International Atomic Energy Agency, \ lenna 
(Austria)) 1967 78p IAEA $2,00, Austrian Schillings 52, 
14/2 stg, F Fr 9,80, DM 8, 

The report of a panel of experts who convened to define a range 
of reference doses of radiation that should be helpful in assessing 
the hazards of nuclear installations and m making policy decisions 
IS presented It was published on behalf of the World Health Or 
gamzation and the IAEA The report^is separately available in 
French or English (auth) 

1331 RADIATION PROTECTION FOR DIAGNOSTIC X RAY 
FACILITIES. Meckstroth, George R. (Tulane Univ School of 
Medicine, New Orleans). J . La. State Med. Soc , 119 115-20 
(Mar. 1967). 

Various factors to be considered in radiation protection aspects 
of diagnostic x-ray facilities are incorporated into the Louisiana 
Radiation Regulations The current recommendations for permis 
sible radiation levels for several categories of workers and for 
the general population are discussed The maximum permissible 
doses for three categories are given The doses are specified for 
various organs and parts of the body The permissible dose to 
nonradiation workers is less than that recommended for radiation 
workers and as the hazard is very much reduced, personnel mom-
toring is no longer necessary Data for medical fluoroscopic, 
medical radiographic, mobile diagnostic, photofluorographic, 
and dental radiographic units are set forth m the Louisiana Ra
diation Regulations (BBB) 

1332 PHYSICAL ASPECTS OF IRRADIATION PART I 
Kernenergie, BeiL, 11 B243-60(Apr. 1968). (In German). 

A report from the International Commission for Ridiologtcal 
Units and Measurements is presented The report is concerned 
with the physical aspects of radiation and contains new dita avail
able since the report published m 1959 It gives an extensive dis
cussion of the methods available for the measurement of the 
energy dose and ion dose The characteristics of radiation mea
surement devices especially some remarks on standards are r e 
ported The section on spectra was reworked and the spectra for 
neutron measurements and standards are introduced The avail
able data on the stopping power ra'- o and the mean energy ex
penditure W for the formation of an ion pair m a gas were tested 
As a result of these tests it was necessary to modify these factors 
from the previously published values in ICRU tables The stopping 
power ratios were modified by 1 to 2% and W bv UD to 1% (tr-auth; 
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1333 (AECL-1027(5th Ed.)) HEALTH AND SAFETY 
ORGANIZATION. Fifth Edition. (Atomic Energy of Canada 
Ltd., Ottawa (Ontario)). July 1968, 43p. 

A summary of the provisions for health and safety, in particular 
radiation safety, at Atomic Energy of Canada Limited is presented 
Such matters as derivation of legal authority, establishment of 
policy, assignment of operational responsibility and provision of 
expert advice for management are discussed Standard Policies 
and Procedures define the terms of reference of some of the com
mittees and panels mentioned in the report New terms of refer
ence for all such groups will be published in the same way These 
will be the authoritative texts for operating purposes (auth) 

1334 RADIATION HYGIENE AND PRACTICE IN DENTISTRY. 
J Amer. Dent, Ass., 76: 107-16(Jan 1968). 

It is estimated that approximately 95 000 x ray units are in use 
in dental offices in the Umted States at the present time Approxi
mately 60% of the states have adopted mandatory regulations r e 
garding the use of radiation in dentistry and over 90% of the 
states either require registration of dental x ray units or have 
general radiation codes Data on regulations of the 50 states, the 
District of Columbia, and Puerto Rico are presented, with gen
eral information on state administering agencies, requirements 
of inspection, record maintenance, equipment standards, s t ruc
tural shielding standards, operating procedures, and radiation 
protection standards applicable to the use of radiation in dentistry 
(CH ) 

1335 STANDARDS OF WORKING LOADS FOR PHYSICIANS 
OF X-RAY DIAGNOSTIC ROOMS. Katsman, A Ya.; Tikhonov, 
K. B.; Khnstiani, V. I. (Central Scientific-Research Inst of 
Roentgen-Radiology, Leningrad). Vestn Rentgenol Radiol , 
No 6, 75-81(Nov -Dec. 1967). (In Russian) 

All standards should be included into the working time part used 
for patient examination (with the x-ray tube switched on and off), 
due protection should be provided for all office personnel from 
possible radiation injuries. In a correctly organized structure of 
workmg time of a roentgenologist V-^ of it should be devoted to the 
examination of patients (200 minutes per shift) Determination of 
the maximal permissible time of personnel irradiation is of great 
importance This time represents a calculation value determined 
by objective indices nominal generation voltage, nominal current, 
the distance between the x-ray tube and the working place, and the 
value of the maximal permissible radiation dose The maximal 
permissible radiation time of dark room workers per shift is 
100 mm at a nominal voltage of 110 kV (focus-object distance of 
1 m and the nominal current of 3 mA, roentgenoscopy), when the 
nominal current is 30 mA, only 100 mm per shift (auth) 

1336 DOSES COMMITMENTS. Morgan, K . Z . (Oak 
Ric^e National Lab., Tenn.). pp 171-4 of Congres International 
sur la Radioprotection dans TUtilisation Industrielle des Radio-
elements, P a n s , 13-15 Decembre 1965. P a n s , Service Centra 
le Protection Contre les Rayonnements lomsants, 1967. 

See CONF-651220. 
The concept of the maximum permissible radiation dose for 

lifetime exposure of 25 rem, as used by both the National Council 
on Radiation Protection and the International Commission on 
Radiological Protection, is discussed. It is postulated that every 
radiation worker has inherited a special barUc account or loan 
agreement for 25 credit units of exposure to be used only once in 
a lifetime, and that when this is used any future radiation work 
must be restricted. This analogy is expanded by considering that 
every person, regardless of his occupation, has inherited a bank 
account of credit units that may be used up m one or many different 
ways by dose or dose commitments of a variety of agents, factors, 
or substances that are unfavorable to sustained life. Examples 
cited include the inhalation of beryllium, lead fumes, and sihcon 
dust; accidents; burns; heart disease; cancer; emphysema; leu
kemia; premature aging; and toxic effects of detergents and In-
aectlcldea. The effects of age and sex on response to and recovery 
from the effects of certain noxious agents are discussed. It is 
pointed out that occupational exposure to one or more of these risk 
agents may be considered as the spending or using up of credit 
units. Some of these doses of risk agents may be received m a 
single event and result in death. Responsible society must set 
rules and recommendations such that workers in all fields, includ
ing nuclear energy, will not overburden themselves, their children, 
or society with such debts. (C,H.) 

1337 THE UNITS "BER" AND "EQUIVALENT RAD " 
Isaev, B M , Bregadze, Yu I , Korshikov, A V Izmer Tekh , 
No. 11, 20-2(1966) (In Russian) 

Objections to GOST 8848-63, establishing standard units for ra
diological measurements, raised by Yudm and Keirim-Markus are 
answered Since GOST 8848-63 permits use of the units rad and 
roentgen m addition to or instead of the official standard units 

joule/kg and coulomb/kg, there is no need to revise the GOST 
standard as su^es ted by Keinm-Markus Elevation of ber and 
rem to the status of standard units is felt to be premature in the 
absence of a standard scale or procedure for reproducing these 
units or calibrating instruments with them Yudin's suggestions 
that the ICRU (International Commission on Radiological Units) 
term dose equivalent be replaced by a new term equivalent dose, 
is rejected as making a distinction where no difference exists, and 
as defeating the ICRU's efforts to reserve the noun dose to denote 
absorbed dose There is likewise no need to invent a special new 
unit, the equivalent rad, to express dose equivalent (Yudin's 
equivalent dose), since the units ber and rem already exist for 
this purpose (ATD^ 

1338 (NUS-301 (Vol.1)) RADIOLOGICAL CONTROL PRO
CEDURES APPLICABLE TO RADIOISOTOPE THERMOELECTRIC 
GENERATOR SNAP-27. VOLUME 1. NORMAL OPERATIONS 
Garcia, Luis F.; Galley, Harry W. (NUS Corp., Washington, 
D. C ) . Sept. 12, 1966. 59p. Dep. CFSTI. 

The radiological control procedures applicable to the normal 
transport, handling, and storage of the radioisotope thermoelec
tric generator (SNAP-27), prior to launching, are discussed Pro
cedures and standards, based on standards of the AEC and other 
regulatory agencies, are established for permissible doses, lev
els, and concentrations, classification and posting of storage 
areas, instruction of personnel, monitoring of storage areas and 
personnel, and precautions and regulations relating to the off-site 
transport of radioactive materials The procedures and standards 
relate only to routine handling by the SNAP-27 custodial staff 
(E.R B.) 

1339 (NUS-301(VoI.2)) RADIOLOGICAL CONTROL PRO
CEDURES APPLICABLE TO RADIOISOTOPE THERMOELECTRIC 
GENERATOR SNAP-27. VOLUME II. RADIOLOGICAL EMER
GENCIES. Garcia, Luis F.; Galley, Harry W. (NUS Corp., 
Washington, D. C.). Sept. 30, 1966. 68p. Dep. CFSTI. 

Emergency procedures applicable to potential radiological 
accidents that may occur during handling, storage, and transport 
of the radioisotope thermonuclear generator (SNAP-27), prior 
to launching, are discussed Procedures and limits, based on 
standards of applicable regulatory agencies, are established for 
peacetime emergencies including external and internal exposure 
of personnel and the general population, ^^Pu contamination 
guides; guidelines for preplanning responses to emergency situ
ations by management, health physics groups, and medical groups, 
emergency equipment, and practice drills Criteria for deter-
minii^ the existence of an accident and action to take during 
handling and storage, alarm systems, scram rules, and evacua
tion procedures are also discussed Criteria and action, including 
notification of proper civil and government authorities and news 
media m the event of an accident during transport is discussed 
along witih the procedure for detection and recovery of lost cap
sules Sources of assistance during a radiological emergency 
are given as are the post-emergency functions to be followed 
including follow-up biomedical functions and the keeping of proper 
and adequate records of the accident (E R B ) 

1340 HOW TO GET A LICENSE TO USE RADIOISOTOPES. 
Washington, D. C , Atomic Energy Commission, 1967, 38p. 
$0.30. GPO. 

The regulations and safety standards are outlined for state and 
AEC. The procedures are given for obtaining a license for use of 
radioisotopes which include preparing applications and all aspects 
involved. (J.C.W.) 

1341 (NP-17266) ANNUAL REPORT TO THE DIRECTOR-
GENERAL FOR THE YEAR ENDED 30th JUNE 1967. (Common
wealth X-Ray and Radium Lab., Melbourne (Australia)), 28p, 
Dep. 

Activities of the Commonwealth X-Ray and Radium Laboratory 
m 1967 are described Sections on establishment of national 
standards of activity and exposure, care and maintenance of 
Commonwealth radium and radon supplies, advisory services for 
medical users of x radiation, procedures for purchasmg and dis-
tributmg radioisotopes, and health physics services are included 
( B S D 

1342 THE MEDICAL SERVICE OF THE PLUTONIUM PRO
DUCTION CENTER OF MARCOULE. Presse Med,, 75: 2199-
2200(Oot. 21,1967), ([n French). 

The protection of workers against radiation at the Commis
sariat a I'Energie Atomique Centre de Marcoule Is discussed. 
Innovations In construction were required to provide for safety 
according to French statutes as well as standards imposed by 
Euratom regarding workers exposed to radiation. The ground 
floor of the building contains facilities for decontamination, con
sultation rooms, laboratories, social services, and radlodlagnos-
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tic and photographic units The other building contains a section 
for decontamination, and another section for y spectrometry 
Strict surveillance is maintained over all contacts, accidental 
or necessary, with radloelements, and decontamination Is moni
tored Radiation exposures of about 2400 persons are monitored 
All contamination incidents are carefully followed and a dossier 
maintained on each worker Ophthalmologic otorhmolaryngologic, 
and various other examinations are made periodically (50,000 
hemotologic examinations were made in 7 yr) Studies of those 
persons exposed to radiation slightly exposed and not exposed 
showed almost no difference In leukocyte counts It has been 
established at the Centre that polymorphonuclear leukocyte counts 
of 42 to 70% are normal for healthy persons Measures are also 
taken to protect workers against internal irradiation caused by 
internal contamination, to follow excretion of radionuclides, and 
to perform whole-body counts on personnel (BBB) 

1343 MEASUREMENT UNITS USED IN IONIZING RADIA
TION DOSIMETRY AND RADIATION SAFETY EQUIPMENT. 
Keirim-Markus, I. B., Kochetkov, O. A., Moskalev, Yu. 1.. Popov, 
V. I. Izmer. Tekh., No. 11, 18-19(1966). (In Russian). 

The GOST (All-Union State Standard) 8848-63, adopted July 1, 
1964 that established joules/kg and coulombs/kg as standard units 
for measurement of lonizir^ radiation, absorbed dose, and expo
sure, respectively is evaluated In so doing, this GOST standard 
ignored the decision of the ICRU (International Commission on 
Radiological Units) to recommend the use of the Rad (" 1 centi-
]oule/kg) and roentgen (- 0 257976 millicoulomb/kg), that are the 
units in which almost all presently used instrumentation is cali
brated and almost all current research expressed The cumber
some numerical data conversions required by use of the GOST 
units will afflict not only all studies involving absorbed doses ex
pressed in Rads and exposures in roentgens, but also all biologi
cal shielding calculations containing equivalent or effective dose 
units (ber. Rem) based on Rad and roentgen Indeed, GOST 8848-
63 provides no units whatever for the measurement of dose equiv
alents The authors propose that GOST 8848-63 be revised to 
establish the generally used and ICRU-recommended units of Rad, 
roentgen, and ber as standard units, and further suggest that any 
new units for radiological measurement should not be officially 
adopted by indi\idual countries unilaterally, but proposed through 
and approved by the ICRU (ATD) 

1344 GAMMA-RAY ENERGY OF "̂K. Yoshizawa. Yasu-
kazu (Osaka Univ ); Morn, Tsuneo; Katoh, Toshio; Gotoh, Hiro-
shi J. Nucl. Sci. Technol. (Tokyo), 5 432-3(Aug. 1968) 

Gamma-ray energies of ^^Bv and "̂K were measured with an 
error of the order of 0.5 keV usmg a 20-cc Ge(Li) detector with 
a 1024-channel pulse-height analyzer An average value of 
1460 9 ± 0 3 keV was obtained for the *̂ K y ray, which can be 
used as a standard (J W.R ) 

1345 PROPOSED DLFINITION OI R\DIO\CTIVI UASTE 
CATEGORIES \ SI MMARY 01 A LSASl bTAND\KD Blanco, 
R. F Nucl. Safety, 9 515-20(Nov -Dec 1968) 

A method of classifying radioactive wastes, based on the maxi
mum permissible concentrations (MPC) established b\ the Inter
national Commission on Radiological Protection (ICRP) has been 
accepted as a US \ standard Exceipts fiom proposed definition of 
radioactuc waste eatcgoiics are presented (M C G ) 

1346 (AH&B(RP)-R-77) OCCLPATIONAL HYGIENE STAN
DARDS FOR NATLRAL LRANIUM Spoor, N L (Umted King
dom Atomic Energy Authority, Harwell (England). Authority 
Health and Safety Branch). July 1968. 20p. Dep. CFSTI 
UK 3s. 6d 

The basis of \arious recommended values for the maximum per
missible concentration m air (MPC)a ~ of uranium compounds be
tween 1944 and 1967 is examined The enquiry includes an assess
ment of the ditferent kinds of evidence used and an evaluation of 
the contributions from the organizations prmcipalh involved (INIS) 
(UK) 

1347 {SC-TM-68-436) SANDIA LABORATGR-i LASFK 
SAFETY STANDARDS Parker, D R. (Sandia Corp., Albuquei-
que, N, Mex.). July 1968. Contract AT(29-l)-789. 26p. 
(CONF-680911-1). Dep. CPSTl 

From American Industrial Hygiene Association Annual Meet
ing, Denver, Colo, 

The protective measuies neeefasar> to set up ind opciate a lasei 
system safely are coveied m this lepoit Specifications foi safet> 
procedures for operating both continuous wave and pulsed lascis 
are covered The assigned responsibilities of the usm^ organi/a 
tion, Safetj Division and the Fnv ironmental Heilth Department aie 
also described (auth) 

1348 STATE STANDARDS AND BASIC REFERENCE IN
STALLATIONS IN THE FIELD OF IONIZING RADIATIONS. 

Yudm, M F , Karavaev, F. M , Yaritsyna, 1 A., Ruzer, L S 
Meas. Tech (USSR) (Fngl. Transl ), No. 11, 1422-32(Nov. 1967). 

Problems in the de\elopment of reference standaids on which 
measurements of ionizing radiations should be based are dis
cussed as well as some problems of tiansferring unit values from 
reference standards to reference and working radioactive radia
tion sources and instruments Dosimetry of quantized neuti on and 
/3 radiations is considered To provide uniform and accuiate mea 
surements of quantum i adiation exposure doses in the quantum 
range of 5 to JOOO Ke\, 4 refeienee installations were c )nstructed 
which reproduce the intensity of an exposuie dose m ranges of 
5-20, 20-60, 60 250, and 250-3000 KeV Standard ionization 
chambers for reproducing the exposure-dose units m the langes 
of 5-20, and 20 60 KeV were made of the plane-paiallel t>pe, 
principal dimensions of which are given By meeting the require
ments stated exposure-dose unit in the photon energy range of 5 
to 60 KeV with an eiror of 1 to 1 ô  could be reproduced Refer
ence standaid foi a neutron radiation dose unit consisted of tissue-
equivalent and giaphite ionization ehambeis which are stmilai in 
their construction and have a volume of 9J 5 cm 1 he wall thick
ness of either chambei is ~5 mm The tissue equivalent chamber 
is filled with a tissue equivalent gas, and the giaphite chamber 
vvith CO up to a piessure of 0 1 MN m (760 mm Hg) \eution 
radiation absoibed doses in the range of 2 to lO' /j\\/Kg could be 
reproduced VMth an eiroi of 1 to 5 A spectiometiic method 
equipment, and special ladiatton souiecs weie developed for mea 
suring with high precision concentrations of the disintegiation 
products of radon and thoi on (1 SS) (BBB) 

1v^49 EVALUATION AND REDLCTION OF RISKS THP R )LE 
OF THE GOVERNMFNT IN FORMULATION OF GLIDES -WD 
PROTECTION STANDARDS. Tompkins, Paul C. (Federal 
Radiation Council, Washington, D. C ) . Pediatrics, 41 Suppl,, 
278-94(Jan, 1968). 

This re\iew considers the problems concerned vMth tv Uuating 
the hazards of radioactive fallout, the reHtion thit ridiition pro 
tection standards may have to such evaluations, and the io!e ot the 
Federal Government m the formulation of applicible radi ition 
protection guidelines The general position of the I edei il Govern 
riicnt IS 111 It tht eontiol of nnn m idc i idi ition hiz iids requires 
ti ini woik i c twtt n agencies of the f edcial Government, between 
the I edt i d ( n t rnmt nt md the ôv ernnients ol smaller political 
subdivisions ind bctwcer [,o\cinnient ind nitdicine Ihe Federal 
R idnti m C x IK il lecomnicnd ill jns foi i general nitioml policv 
md qi intit itiv c ^L idclines toi e l iss tsof ict iv ities involving 
I idiitron 11 consideied One clibs, the ridiition protection 
gu dc c in ijc L scd is i bisis foi the contioi and reflation of 
noi n i' ( e (t (time ipplic it ions of r idiation I he otnei d i s s , pro 
tectivc I tl 1 ̂ uidc piovides i basis tor evaluation of the ci i -
c II ist inc t ^ idci which lenicdnl iction should be ordered bv 
ipi ropiiitf £:,tv( rnment igencies to reduce the usk thit would 
othtiwjst be issocntcd with in lecident involving a radratinn 
souice Ruks md regulations, wlien thev Tie appropriate are 
fom I Iitt rM \ th( V il lous fodeial ngenc IPS withm the ire is of 
tlieii stititriv Tuth;)iitv Anv Tction it Tn> level is the lesult of 
1 luf |. Mont Hu olv in^ the weighing ot alteinitiv cs *BBR) 

1350 R\DI\T10N PR0TFCriO\ NORMS Rf MSI !) 
EDITION 1908 Pans , European Nuclear I ntr^v \^eiey, 196S 
49p 

Recommendations foi max mum pcimissible dos^s to oecupT 
tionally exposed persons and to the populqtion as a whole ue pu 
sented An appendL\ is included giving m Lximuni pet ii is^ible 
doses to vai lous oi gins of occupTtioniilj c \poscd pei se ns A 
table giving miximum pemussible concent ntions of i icli )nLiclidL s 
in drinking witer ind in au inhaled foi -"ontmuous txposuit of 
occupatiomlly exposed persons is pi cscntf d Othei t tbU .̂i inp 
maximum permissible concenti itrons of mixtui i '- jt 11 i iLntitu d 
ladionucIides in dunking witei md in mhiled iii ue pi '- nted 
(H L U ) 

1351 (CONP-681001-, pp 285-90) STATUS 01 STAN
DARDS FOR TILDOVVN Langhaar, J W (Du Pont de Nemours 
(E I.) and Co , Wilmington, Del Atomic Energy Div.). 

borne casks have been shipped with attachments to the vehicle 
or tiedowns obviousl> inc 'pable of resisting, lou^h handling within 
the range of oidmai> transpoit A subcommittee of the L fe A 
Standaids Institute and previously of the American Stindirds 
Association has for moie than two years been seeking an answer 
to the question of how strong the tiedown should be It was disturb 
mg to discuvei that suitable basie information is hard to come by 
and ma> necessititc cxpei iniental work Memwhile preparation 
of a guide his been undertaken to desciibe man> of the methods 
of tiedown now m use (auth) 

1352 (CONF-681001-, pp 487-500) SLRVEY OI- FISSILE 
MATERIAL SHIPPING CONTAINERb FOR BOTH NATIONAL AND 

file:///arious
file:///eution
file:///poscd
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INTERNATIONAL SHIPMENTS. Estes, B F , Barraclough, 
E. L , Wood, D. P {Albuquerque Operations Office (AEC), 
N. Mex,). 

The wide range of activities under the cognizance of the Albu 
querque Operations Office (ALO) L S Atomic I* nerg\ Commis 
sion has created requirements foi many types of containers 
for shipping fissile and radioactive materials components and 
wastes The containers developed to satisfy these equirements 
are discussed including a brief description and methods of usage 
(auth) 

1353 (NP-17444) DATA FROM RADIATION PROTECTION 
PROGRAMS. Volume 6, Number 1. (Department of National 
Health and Welfare, Ottawa (Ontario). Radiation Proteeuon Div,), 
Jan. 1968. 33p. Dep. 

The problems involved m the application oi inteinational stan
dards to radiation protection activities is icviewed m d general 
way Solutions are not offered, rather the recommendations of 
the ICRP are examined in view of the Canadian situation m rela 
tion to nuclear activities The areas discussed in the i eport in 
elude, the problem safety regulations tor nuclear personnel 
licensii^ of radioisotopes, public health ac'^ion levels, population 
doses and dose apportionment, and the problem of medical expo 
sure Data are also presented m tabular form on the results of 
the Canadian fallout surveillance piogram Included m the data 
are total /3 activitj in air and precipitation samples during 1966 
to 1967, strontium-90 and cesium-137 content of whole milk and 
tap water during 1966 to 1967, total o and /3 activity m water from 
Ottawa River and Lake Huron, cesium-137, strontium-89, and 
strontium-90 content of water ft om Ottawa Rivei, Lake Huron, 
and Winnipeg Rivei, calcium, potassium, cesium-137 stron-
tium-89, and strontium-90 content of whole milk from environ-, 
of Douglas Point Reactor Site and Whiteshell Nuclear Research 
Establishment, and total oi and (i activity in air samples fiom 
environs of McMaster University Reactor in Hamilton (E R H ) 

1354 STRAHLENSCHUTZPRAXIS. TEIL III UMGANG 
MIT STRAHLERN (Radiation Protection Techniques Part III 
Handling Radiation Sources) Oberhofer, Martin Thiemig-
Taschenbuecher Band 14 Muenchen, Verlag Karl Thiemig 
KG, 1968 315p. DM 19,80 

In the literature on radiation protection there are no directions 
as to how the fundamental standards, guidelines, and ordinances 
of radiation protection and the operational, institutional, and labor 
regulations can be fulfilled A compilation of currently used pro
tection and operational methods is presented Those occurrences 
in connection with the handling of radiation sources which are 
often overlooked m spite of being self-evident and simple, and 
which lead to radiation exposures are discussed The typical acci
dents and incidents are described, and risk evaluations are made 
for these (tr-auth) 

1355 SOME ASPECTS OF RADIOAC u v i i i: bTANDARDIZA-
TION AT THE CBNM OF EURATOM. Spernol, A, (EURATOM, 
Geel, Belgium), Trans. Amer. Nucl. Soc, 11 465(Nov. 1968), 

From International Conference on the Constructive Uses of 
Atomic Energy, Washington, D. C, See CONF-681101. 

1356 THE WORK OF INTERNATIONAL ORGANIZATIONS 
IN THE FIELD OF RADIOLOGY. Jaeger, Robert G, Roentgen
praxis, 20: 126-34 (June 1967). (In German), 

Agencies of the United Nations were concerned with pieparation 
of a three volume standard atlas of radiation dose distributions 
that presented isodose diagrams for single fields multiple fields 
and moving irradiation fields Effects of physical and geometric 
factors on dose distribution were discussed for a homogeneous H2O 
equivalent medium The third volume of properties of compounds 
of "C Ĥ *"I, ^3ii 32p and ^^s, was published Other volumes 
published by other international agencies included reports on the 
use of radioisotopes and supervoltage radiation in radioteletherapy 
toxicity of radionuclides safe handling of radioisotopes removal 
of radioactive fallout basic safety standards and norms of radio-
protection Othei related subjects that were discussed m various 
publications included use of the whole-body countei increases in 
environmental irradiation due to increased and more widespread 
use of radioisotopes establishment of basic standards and values 
for measurement of radioisotope concentrations and doses dosim
etry of X irradiation accuracy and reproducibility of standards 
and equivalent and absorbed irradiation doses The availability 
and sources of the various publications mentioned were indicated 
(BBB) 

1357 STANDARDS OF ACTIVITY. Newbery, G. R. RCC 
Review No 4. Amersham, Eng , Radiochemical Centre (UKAEA), 
1968. 28p 

Most users of radioactive substances require to know the ap 
proximate activity of the material they are handling if only to 

SCIENCE AND TECHNOLOGY 

abide by safet> legiilitions 01 so thit thev may puiehase the 
minimum ictivUv which will enable them to obtain required re 
suits For such ippircations is the detei mination of the yield 
of nuclear reactions and the meisuiement of cioss sections 
an accurate knowledge of activit\ is essential and it is always 
desirable to use standiids of known accui icy foi the calibra 
tion of laboiatoij instruments Standaids of activity statement 
of accuiacy t>pes of standaids avail ible certification of stan 
dards of ictivity use of s t indiids and standaids of activity 
avulihle fiom the Radiochemical Centie aie discussed (UK) 

1358 (BNWL-SA 2049) COMPOblTt FN\ IRONMENTAL 
DOSE ESTIMATPS Corley, J P !• ssig, T H (Battelle-
Northwest, Richland, Wash. Pacifie Northwest Lib.). Sept. 2 j , 
1968. Contract AT(45-1)-1830 19p. (CON I -680930-4). 
Dep. CPSTl 

From Electromagnetic Spectrum Conference, Richland, Wash. 
The population doses received from 1 idronuelide s leleased 

to the environs are supei imposed on those from natural radia 
tion sources plus a minor eontributicn from weapons testing 
fallout \ alid estimates of these de)scs requrre 1 knowledge not 
only of external radiation levels but also of the krnds and quan 
titles of radionuclides present m the atmosphere and in foods and 
beverages and to what extent these radionuclides are transmitted 
to man through the food chains Both the eontiol of industrial 
plant effluents and the evaluation of an env ironmc^ntal situation 
arising from the releases oi such effluents require eomparison 
of measured 01 caleulated values against appropi late standards 
Water and an quality standaids tor non radioactive contaminants 
are generall}- in terms of concentration limits Stindards for 
radiation protection however AVL based on accumulated radiation 
doses over an extended period of time In ordei to quantify the 
effects of vaiious radionuclides on the diffeient organs of the 
human body the International Commission on Radiological Protec 
tion has adopted the eoneept of a standaid man with assigned 
biological and physical parameters Ihe piimary 1 adiation dose 
standards have been translated into secondaiy standaids (Maxrmum 
Permissible Bod}- Burdens) and te i t ia i j standards (Maximum 
Permissible Concentiations rn an and water) as addrtional tools 
for evaluation I sing the same parameters one can convert 
the intake of any one ladionuclidc into radntion dose The ingested 
amount of a radionuclide can be estimated b> multiplying the 
concentrations of the radionuclide in beverages and foods b> the 
consumption rates The intakes of several radionuclides cannot 
be combined directly since each radionuclide results rn a numeri 
cally different dose per unit intake for each bod}- oigan The 
total dose received by a body organ of snteiest is obtained by 
adding the doses resulting from each radionuclide ingested to the 
dose resulting from souiees externa! to the body This total 
dose can then be compared with appiopriate dose standards 
(auth) 

1359 (NSJ-tr-100) DP Rl\ ATION 01 THE WORKING LIM 
ITS OF THE SKIN SURI \CF COMAMINAIION Mmami 
Kentaro, lukuda, Seiji. Trinslated from Hoken Butsuri 1 No, 
1, 20-30(1966). 23p. Dep. JCL •:,2.60 fs, >1.10 mf. 

Contamination limits on the skin sirf ice employed as a guide 
for the radiation protection of occe pationill> exposed individuals 
are derived by taking into recount the external exposure dose to 
the skin and the internal exposuie dose leeeived by the inhalation 
ingestion, and skin penetration of the contaminints The adequacv 
of the derived perniissible limits for occupational exposure is 
discussed in lelation to the performance probability of a hand-
foot monitor for the measurement of hand contamination The 
contamination limits foi the skin that wcie adopted by the ICRP 
are reviewed together with the gencril basis of the derivation 
(auth) 

1360 (AEC-tr-6866) MINISTRY OF SOCIAL AP FAIRS 
DECREE NO 67-228 OF MARCH 15 1967 CONCERNING A PbB-
LIC ADMINISTRATION REGULATION RELATIVE TO THE PRO
TECTION OF WORKERS AGAINST THE DANGERS OF IONIZING 
RADIATION ORDER OF MARCH 17 1967 RELATIVE TO THE 
COMPETITIVE EXAMINATION FOR PHYSICIANS FOR APPOINT
MENT TO THE GENERAL DIRECTORATE OF PSYCHIATRIC 
HOSPITALS Translated from J Offic Repub Fr 99 2738 
2754-72(1967) 58p Dep CFSTI JCL §5 60 fs $1 94 mf 

In consideration of the opimon of the French Atomic Fnergv Com 
mission, a decree is presented in which articles aie listed stating 
modes of irradiation, maximum permissible dose equiv dents and 
concentrations, and fields of application Additional a i t i de s aie 
given concermng general provisions relating to all opei itions in 
volvmg a risk of irradiation or contamination, measures of a tech
nical nature relating to the controlled zone, measures of medical 
nature relating to the personnel of the controlled zone, measures 
relating to the work yards or places adjoining the contioiled zone 
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and to the workeis employed in thest woik vaids or places, speeial 
provisions for certain radiation sources, special provisions ap 
plicable in the prevention diagnosis, nuising or treatment centers, 
and to the private medical or dental consulting rooms, and tem 
porarv measuies Appendices are included on definitions of mass 
activitv, maximum permissible concentration, dose equivalent 
rate, and other te ims, a list of gioups of radioisotopes accoiding 
to their radiotoxicitj , maximum permissible dose equiv aU nts, 
qualitv factors and maximum neutron fluxes, and miximum pei 
missible concentrations (H L W ) 

1361 R\DI\T10N EXPOSlRFOr LR \NU M MINFRS. 
SUMM \R\ \N XL^SIS OI HF \RINGS M\Y 9, 10, 23, JLNF 6, 7 
S, 9 Jl I y AG, 2" WD \l Gl ^T ^ vND 10, inf", Bl 1 ORL THF 
SlBCOMMITTFt 0 \ ^ I b l \RCH, DEVLIOPMFNT, \ND RADIA
TION OF THI JOINT COMMITTI F ON \TOMIC ENERGY , CON
OR f'SS 01 IHF INITI DS1 \1PS , NI\I III TH CONGRl SS, 
I- IRST St SSION , 01 Cr MBI R 1967 U a&hmgton, D C , Joint 
Committee on \tomic I-nergy, 1^6" 60p GPO 

E pidt mio'ogical dita on several thousand uranium min-rs was 
eolkcted dm ing the past f if tec n years bv the Public Health Sei vice 
Analysis of tht dati led to the establishment of i 0 3 Working I evel 
' ' tardiid tht scrcntifiL basis of which w is LX '̂miiied bv the Join* 
C(. mmitUe Th^ Conimittt i. tx imined whether the Depar'"ment of 
I aboi stand lid as writttn could bt legally enforced inasmuch as it 
Old not appear Icisiblt *"0 sustiin a meanmgful safety program at 
the n 3 VAorkin^ i t v t l with the existing technology The hearing': 
disclosed cer t im diserepane les ind rnisurderstandings associated 
with the Public Heilth Service epidemiological study The Secre
tary ot Health I ducation and V\(lfaie subsequently equtsted a 
leview jf the study tiom which it w is concluded that the PHS pro
jections of moitalitv fiom past ind future experience in the mines 
couid not be substmtiited Infoi matron generated during the 
heir ing shtd n( w light jn scveii l impoitant facets of the miner 
exposure problem -Mtht ugh there i-. still no posrtive evidence of 
the cumulative elite s )t xposure i t levels of radiation as low as 
that embodied in the new st indird it is clear that deaths owing to 
lung cancer imong ui imuni miners were issociated with exposure 
to excessively high It vels of i u'on d lughtti s that exiS(.ed m the 
1940 s anti ] >>(i s but th it irt no longci ch n actt ristic of the 
undergiound uranium mining pi i uions Thoiough epidemiological 
studies were judged to bt tht best LV uWblL scientific basis for 
establishing tht eiitionship bttwccn exposure to short-lived radon 
daughters and the subsequent development of lung e incer An ac-
celer ited Re se ir ch md De vf I pmt nt pi o|,r irn rs being implenipntet,^ 
in 1 cordance with an mtei igtncy plan foi mulated bj tht AFC a.nd 
the Departments (f HI-W 1 iljor md interior Testimonv rt latmg 
to pathologrcil studi s en hum in ridium exposure ca es suggest 
tht possible existence of r p\ let cil thresbjld level of exposure 
l>t low which the risk if intiucing lung e mee i would be negligible 
during the noi m il hit sp m ot the indiv iduils exposed (HI W ) 

1362 EFFECTS OF RADIATION ON MAN. Upton, A.rthur C. 
(Oak Ridge National Lab., Tenn.). '\nnu. Rev. Nucl. Sci., 18 495-
528(1968). 

The literature concermng the effects of radiation on man is r e 
viewed For purposes of convenience, the types of radiation in
juries are classified into somatic (eirlv and late) and genetic The 
injuries substained bv individual tissues and organs following ex
posure, the biochemical changes occuiring, the concepts of lethality 
and recovery, and the influence of dose and dose rate on the mature 
of the injury sustnned are also diseussed 1 iu effects of radiation 
on man, discussed in individuil sections of the review, include the 
foUowing the effects of prenatal irradi ition on growth and develop 
ment and cancer incidf'nee, the effects of radntion on longevity, 
effects on incidence of skin emcer , leukemi i, th\roid, bone, and 
pulmonary tumors, ind 9 varittv of other neoplasms, effects on 
incidence of cataracts, and genet c tflects The evolution of ra 
diation protection standards is also reviewed (E R B ) 

1363 STANDARDS FOR THE SAFETY INSPECTION OF 
NUCLEAR-FUEL TRANSPORT CONTAINERS Shisetsu, Kakou 
Genshiryoku Iinkai Geppo, 13 No 7, 34-9(July 1968) (In J ^ -
anese). 

Standards for the safety inspection of nuclear fuel transport 
containers are given The standards were prepared by a sub
committee within the Committee on the Safety Standards for 
Fabrication Facilities The preparation of the standards werp 
done so that the M,FA riues and regulations concerning the trans 
port of radioactive materials are referred to and only the items 
on nuclear fuels materials are treated, the shipping rules for 
nuclear fuei and non irradiated materials and those for used 
?uels are clearly established, and the methods adopted m IAEA 
are utilized for confirmation of the nuclear safety of transport 
containers (NSA of Japan) 

1364 PROPOSED REVISED USA STANDARD [N6 1.1-1967 
REV.) NUCLEAR CRITICALITY SAFETY STANDARD FOR 
OPERATIONS WITH FISSIONABLE MATERI\LS OUTSIDE RE
ACTORS. Nucl. Eng BuU., 6-1 8p.(Jan 1968). 

Guidelines for the prevention of nuclear incidents in handling 
storing processing and transporting fissionable materials are 
presented (H D R ) 

1365 PROPOSED STANDARD [ANS 8.41 STANDARD FOR 
SAFETY IN CONDUCTING SUBCRITICAL NEUTRON-MULTI
PLICATION MEASUREMENTS IN SITU. Nucl. Eng. BulL, 6-2 
4p.(Mar. 1968). 

Safety criteria and practices for conducting neutron multiplica
tion measurements on fissile material arrangements outside of 
specially designed experimental facilities are presented (H D R ) 

1366 DETERMINATION OF MAXIMUM PERMISSIBLE 
DOSES AS PROTECTIVE MEASURES IN AN IONIZATION RADIA
TION LABORATORY Com. Naz Energ. Nucl., Notiz., 14 No. 
10, 105-12(Oct. 1968) {In Italain). 

The Italian regulations on maximum permissible doses and con-
centrati "̂  lauoiitoii'^s u«ing l<l^n lo i=! and rfiioisotopes are 
presented The maximum permissible concentrations of a radionu
clide in drinking water and m the air are tabulated (J S R ) 

1367 (RISO-185) DOSIMETRY IN RADIOSTERILIZATION 
OF MEDICAL PRODUCTS Holm, Niels W panish Atomic 
Energy Commission, Risoe Research Establishment) Sept 
1968 25p Dep 

Dosimetry systems for radiosterihzation of medical products 
were developed Some of the work formed the basis of the dosim
etry procedures included m the IAEA's recommended Code of 
Practice for Radiosterihzation of Medical Fhroducts Special ef
forts were made to develop simple and reliable calorimeters for 
absolute calibration of secondary dosimetry systems, and the 
results of the work with the thermos flask calorimeter and the 
oxalic acid dosimeter are reported A number of general prob 
lems in radiosterihzation dosimetry are also discussed (auth) 
(Denmark) 

1368 (TT 67-51409/4, pp 3H7-92) STANDARDS FOR NATL
RAL RADIOACTIVE SUBSTANCES IN BUILDING MATERIALS 
Afanas'ev, M K Knsyuk, E M Translated from Gig Sanit., 
32 No 12. 64-7(Dec 1967) 

\arying amounts of naturally radioactive substances such as 
^"K Th L and their decay products are present in all natural 
materials and therefore in materials used m the construction 
of dwellings The effects of both gamma-radiating isotopes and 
other radioaetiv ity in building materials on the gamma-back
ground levels in the buildings and the radon and thoron levels 
in the indoor air are discussed The safetv standards derived 
for the maximum permissible concentration of radioactive sub
stances in building materials were 0 002 equilibrium Ih and 
V or 2 X 10-^' Ci g of the totaP'Opjj siOp^ saBĵ ^ 2?afia ^'^Th 
^ '̂'Th and ^'^^\] ( L C D 

1369 (DLN-S\-77) BIOLOGICAL EFFECTS OF IONIZING 
RADIATION Corbit, C D (Douglas United Nuclear Inc., 
Richland, W ish.). Sept. 16, 1968. Contract A T ( 4 5 - 1 ) - 1 8 D 7 . 
21p. (CONI-680930-1). Dep. CFbTI 

From Electromagnetic Spectrum Conference Richland Wash. 
The relation of dose to diiect and indirect effects of-y and x 

radiation on man is discussed The characteristics of ionizing 
radiations reactions caused b> radntion in cells and factors 
influencing the radiosensitivity ot various tissues are reviewed 
Data on the effects ot iadiation on blood, skin e>es gonads, 
gastrointestinal tract lungs, nervous system life span and 
tumorigencbis are summarized Available data on injuries lo 
man following e\{.x)sure to vaiious doses ot radiation ire reviewed 
It IS pointed out that i adiation exposure limits established for the 
protectun of tht geneial population should not be applicable to 
personnel in nucleai industiv binee this gioup does not include 
persons below 18 \ i s or over 70 vrs oi age and oeisons working 
with radioactive m i t t i i i i s a ie he ilthiei than the general popula 
tion It lb albo pointed out that present standards tor the exposure 
of radiation woikeib are based on geneiic eonsideiations md 
limit whole bod> dose to an avv,iage ot o iems/>eai' wttb a 
maximum dose ot 3 lems quarter of a vear while standirds for 
nonoccupitional exposure toi the population at large include 0 5 
rems/year ot while bodv dose (C H ) 

1370 ESTIMATION OF RADIATION PROTECTION GUIDES 
INTERSPFCIFS CORRELATIONS Richmond. C. R., Furchner, 
J. E. (Los Alamos Scientific Lab., N. Mex ). pp 1417-31 of 
Radiation Protection Par t 2 Snyder, W S.; Ab^e, H. H., Bur-
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116 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

ton, L K.; Maushart, R.; Banco, A.; Duhamel, F ; Wheatley, B M 
(eds.) New York, Pergamon P r e s s Inc., 1968 

From 1st International Congress of the International Radiation 
Protection \ssn , Rome, Italv bee CONF-660920-(\ ol 2)) 

Values recommended tor nnxamum ptimissible toneenti ilion 
(MPC) of ladionuehdes in air and watei and lor letention b> tlie 
bod> and its component tissues aie eommonlv based on dati 
obtained tiom leute t iaeei studies m rodents Coneeptu illv 
however conditions ot chiomc exposuie foi human subjects iie 
embodied in MPC calculations Lnfoitunatel^ studies on letentiMi 
ot man> ladionuclides bv human subjects art impossible oi im 
praetie iblc even though the development ot ulti asensitive hum in 
eounteis lepiesents i si^mtieint eontiibutian to tlie piol k m 
Metabolieall> speakin^ a "0 kg mouse oi rat is son ttimes le 
garded as a standard man One appioaeh to lesolving tbis pi ob 
lem IS to find mlei species coi relations in ladionuelide metih 
ohsm ind wa>s of e\ti apolatm^ to MPC values toi 11 m Duiin^ 
continuous ingestion of a constant amount of a matci i i l in 
eqmlibiium level ma> be reached within the bod> Ihis level 
IS predictable horn acute administration studies The integi il 
of the etteetivc letention function (limits of zero to inlmitv ) is 
piopoitional to equilibiium level and has dimensions ot mul 
tiples of the dail> intake The integral is also proportional to 
radiation dose Interspecies cortelations of the foim L - a\^ 
which relate equilibiium levels (L) obtained foi miee rats dogs 
monkeys, and men to gi ims bod) weight (X) have been developed 
for tiitium water (HTO) ^̂ Na *̂Mn ^^Zn, ^^Rb ^^H and 1̂ 7(̂ ^ j ^ ^ 
piopoitionalitj constant b differs for each element In e ich case 
V ilues obtained directly from human studies agree well with values 
foi man deiived from the correl ition I-quilibrium levels as a 
tunction of bod} suifaee bodj weight and metabolie late using 
the power function (with and without the log ti insform) and a 
first degree polynomial were also consideied as models Tiie 
polynomial relating equilibrium level to bod} suifaet best d 
scribes cesium metabolism md lecounts tor shoi t t i turnover 
times observed in children (auth) 

1371 'XRGUMENTS FOR THE ESTABLISHMENT OF STAN
DARDS FOR INERT RADIO^CTI\E G^S Goussev, N G , 
Kotchetkov, O A., Mikhailov, L M.; Tourkme. A D., Troukh-
manova, F. S., Phihpovitch, \ P . pp 1445-53 of Radiation 
Protection Par t 2 Snyder, W. S , Abee, H H , Burton, L K., 
Maushart, R , Benco, \., Duhamel, F , Wheatley, B. M (eds ) 
New York, Pergamon Pres s Inc., 1968. (In French). 

From 1st International Congress of the International Radiation 
Protection Assn , Rome, Italy. See CONF-660920-(Vol 2)). 

Up to the present the standards of inert radioactive gases (IRG) 
of the isotopes such as Ar, Kr, and Xe were defined by establish 
ing their maximum permissible concentrations (MPC) in the air 
of work sites and m the atmosphere of localities In agreement 
with the recommendations of the ICPR the MPC is deteimined in 
this case according to the external /3 / radiation thit one person 
receives if he is surrounded by an infinite hemispheric cloud of 
IRG It is shown m the present report that m the case of release 
of IRG by the ventilation tube in the propagation direction of the 
cloud there is no strict agreement between the inert gas concen
tration in the air layer at ground level and the calculated dose of 
external y radiation This is why the establishment of the norms 
of the isotopes Ar, Kr and Xe in atmospheric air should not be 
made according to the MPC but according to the yearlv dose of 
external y radiation produced by the cloud of radioactive gases 
at the surface of the earth In this case, the maximum permis
sible release I, Ci/unit of time represents the principal con 
trollable magnitude In the air of work locations, the establish 
ment of the norms is made according to the MPC , but in the 
calculation formulas it is necessary to take into eonsideration 
the volume limits of the room and the fact that the irradiation 
danger, practieall} is determined completely by the radiation 
field of /3 particles and conversion electrons (tr auth) 

1372 USA STANDARD N5.10-1968 CLASSU ICATION OF 
SEALED RADIOACTIVE SOURCES USA Standards Inst. Com
mittee N b 4 August 29, 1967. New York, American Institute of 
Chemical Engineers, 1968. 14p. 

A standard, to promote uniformity of purpose and to assure 
containment of the radioactive material within the sealed source 
is described The standard establishes classifications for sealed 
sources according to the use The classification is based on 
radiotoxicity. Curie content, and performance requirements 
Design standards are left to the judgment of the supplier and 
user (F S ) 

1373 URANIUM MINE-SAFETY CONTROVERSY Nucl. 
News, 12 No. 2, 24-6(Feb 1969). 

The development of health and safetv standards to protect ura
nium miners from the carcinogenic agent radon and its decay 

daughters is described The Federal Radiation Couneil has 
recommended a current maximum exposure limit of 6 Working 
Level Month (WLM) m anv consecutive 5 months and 12 W LM 
per year and that the industry should strive to i m p r n e mining 
conditions and monitoimg practices so that bv 1971 the limit can 
be set at 4 W LM per \ ea r (L C L ) 

1374 SPECIFICATION FOR SYMBOL FOR IONISING RA
DIATION. British Standard 3510 1968. London, British 
Standards Institution. 1968. 6p. 4s. 

A distinctive standard symbol to indicate the actual or potential 
presence of lonizmg radiation is specified (UK) 

1375 ENVIRONMENTAL PLANNING \ HF \ I TH PHYSI
CISTS \lEvV Whipple, G Hoyt (L niv of Miehigan \nn Arbor) 
\mer J Public Health o8 1410-13(\ug 196^) 

Concepts, standards, and philosophy of i i ti ition protection is 
they are applied to tht environment ire discussed ind hew these 
principles c in be applied to the problems of nonridioictue pol
lutants, is also considered The stindard for ridiition c< ntrol in 
the environment is oOO mrem/yr added to the naturtl bicl ground 
This figure has resulted from years of deliber ition bv n ition il ind 
international org inizations of scientists Ihe principal effects 
which It IS believed radiation may produce, even at ver> low levels, 
namely, increased incidence of leukemia and genetic mut itions 
and accelerated aging Extensive laboratory experiments have 
failed to show thresholds for these effects of radiation Environ
mental quality standards compatible with JOO mrem/yr are estab
lished for the amount of each radioisotope, which will produce the 
limiting dose rate in the bodv Then, the dailv intake which will 
maintain the bod> content at the level producing the limit dose 
rate, is calculated for each radioisotope Daily intakes are calcu
lated in this way for both inhalation and ingestion in both soluble 
and insoluble forms Using the concepts presented, with judgment 
and some arbitrary assumptions, the health physicist is able to 
calculate the maximum rate of release for some of the radioiso
topes which disperse readilj in the environment, such as ^^Kr and 
Ĥ With more assumptions, he can estimate the maximum rate of 

nuclear power production, nuclear explosive detonations and iso
tope use in industry, medicine, research, and other areas, com
patible with the environmental quality standards (BBB) 

1376 CONSIDERATIONS ON MFTHODS OF CONSTRUCTING 
ISODOSE CURVES FROM MIMMl M FXPFRIMFNTAL DATA 
REPORT I. ST AN D\RD ISODOSE CLR\ES FOR RECT\NGULAR 
FIELDS IN COBALT TFLETHERAPY Onai, Yoshio, Tomaru, 
Teizo (Japan Foundation for Cancer Research, Tokyo). Nippon 
Igaku Hoshasen Gakkai Zasshi, 27 1323-38(Jan, 1968). (In Japa
nese) 

Dose calculation methods described in the literature were r e 
investigated experimentally and theoretically to obtain the sim
ple method of calculating isodose curves for rectangular fields 
The results were as follows 1 When the field size is defined as 
the area bounded by the line in air at the edge of the beam cor
responding to dO percent of the central axis dose, the effect of 
penumbra on the central axis depth dose can be ignored in the 
range 0 8 — 4 0 cm of geometrical penumbra at the surface The 
field size defined as above is also close to the area bounded by 
the line in tissue at the edge of the beam corresponding to 50 — 
60 percent of the cential axis dose at all depths 2 The central 
axis depth doses converted from 1 ^~^ (Pfalzner's equation) using 
the depth doses for SSD oO cm as a standard agreed with experi
mental data within the e r rors of -̂ a c for an> field and depth, pro
vided that the source to suiface distance ranged from io to 100 
cm Calculated values of F^~"" are given i The area reduction 
factors for Co-60 y-rays were obtained from the values of scatter 
dose calculated by Clarkson's method Percent ige depth doses 
calculated using these area reduction factors were in good agree
ment with the data obtained from the equivalent area at conventional 
x-ray qualities anaUzed by Jones and Day Analjzing these data 
and Sterling's method, it was found that the area reduction factor 
Fj, IS given b> F^ 4 E/(l + E)^, where E is elongation ratio 4 
The square field isodose crossplots method used bv Evans may be 
most simple and speedy to calculate depth doses for points off the 
central axis without computer, especiallv for points in the penum-
bral region However, when this method is applied to elongated 
field the e r rors m iv increisc significantl} in the regions outside 
the 15*̂  isodose curve In this case, it may be useful to apply the 
coireetions derived from the concept of equivalent area to the data 
of square field isodose crossplots The isodose points off central 
axis in the region of full irradiation by the Co 60 source c m be 
obtained by shifting the isodose point on the central axis using the 
curves indicated which is applicable to any elongated field (auth) 
(NSA of Japan) 

1377 IRRADIATION AND THE FETUS Weisberg, 
Martin G (Mayo Graduate School of Medicine Rochester, 
Minn.). Minnesota Med , 50 1235-40(Aug. 1967). 
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RADIATION AND RADIATION PROTECTION 117 

Use of diagnostic radiation procedures in obstetrics and their 
hazards to the fetus are reviewed Doses received m various 
procedures are given The considerable variation between some 
of these doses for the same examination depends primarily on 
the particular x-ray technique and routine used by each investi
gator Radiation exposure during pregnancy always involves both 
genetic and somatic effects by virtue of simultaneous exposure 
of both maternal and fetal gonads, partial somatic maternal ex
posure, and part ial- or total-body irradiation of the fetus The 
amounts of maternal gonadal, fetal gonadal and fetal thyroid 
irradiation received from radioisotope placentography are de
scribed and compared with doses received from conventional 
soft tissue x-ray placentography Effects of radiation on embryo 
genesis are briefly reviewed, as are the medicolegal aspects of 
prenatal irradiation Some standards and recommendations that 
have been proposed relative to radiation protection of the popula
tion in general and more specifically in the management of the 
obstetric patient are outlined It is recommended that whenever 
possible, x-ray examinations of the abdomen or pelvic areas in 
women of child-bearing age should be performed only during the 
first 10 days after a reeular menstrual period (BBB) 

1378 SAFE LEVELS OF RADIOACTIVITY IN AQUATIC 
ENVIRONMENTS Wotfe, D. A., Rice. T. R, (Radiobiological 
Lab., Beaufort, N. C ) . Scientia (Milan). 103 469-87(Sept.-Oct. 
1968). 

The implications of radioactive waste disposal into aquatic en
vironments and those aspects of radiation physiology radio-
ecology and health physics used m developing standards for the 
adequate protection of aquatic ecosystems and man from exces
sive doses of radiation are discussed Methods for calculation of 
maximum permissible concentrations of ^̂ Zn in drinking water 
are presented Evidence that some current assumptions on ^̂ Zn 
accumulation and retention are not necessarily exact for accumu
lation from various foods is presented Differences in efficiency 
of ^^Zn assimilation related to transport across the mucosa that 
is facilitated by the presence of protein m the gut are described 
Protem content of food and uptake of ^̂ Zn from different sources 
are tabulated A conventional derivation of working limits (DWL) 
for radioactivity m the marine environment is outlined The DWL 
assumes that the efficiency of accumulation and retention and also 
the ^inal tissue distribution are the same whether the isotope is 
mgested m drinking water or food Several DWL values derived by 
conventional and specific activity methods for '̂̂ Co ^^Fe *̂Cu 
^̂ Zn '37^3 90sr i3ij 32p ssg ^nd ''̂ Ca are compared (BBB) 

1379 SKIN ANT) CARBON DIOXIDE LASER RADIATION 
BrowneU, A, S., Parr , W H , Hysell, D K. ( \ rmy Medical 
Research Lab.. Fort Knox, Ky.). Arch Environ Health, 18 
437-42(Mar. 1969). 

Etose-response relationships for the induction of thermal lesions 
in porcine skin by carbon dioxide laser radiation were determined 
and considered adequate to establish laser safety standards for 
skin burn injuries within the exposure time of range of 0 2 to 
50 seconds Although the data suggested that for exposure times 
of less than 0 2 seconds the threshold value to produce mild 
erythema is approximately 3 J /sq cm caution should be exer
cised in extrapolating these data in this manner uitil further data 
for still shorter times become available (auth) 

1380 (PHS-999-RH 35) REGULATIONS, STANDARDS, AND 
GUIDES FOR MICROWAVES, ULTRAVIOLET RADIATION, AND 
RADIATION FROM LASERS AND TELEVISION RECEIVERS AN 
ANNOTATED BIBLIOGRAPHY Setter. Hoyd R , Snavely, David 
R , Solem. Duane L Van Wye, Rodman F (Bureau of Radiologi
cal Health. Rockville, Md ) Apr 1969 77p Public Health 
Service, Rockville, Md Free 

An annotated bibliography of guidelines, standards, and regula
tions pertaining to public health protection against electromag
netic radiation from television receivers, lasers ultraviolet r a 
diation, and microwaves is presented Each category of radiation 
IS treated m a separate section Smce the termmology for regula
tions, standards, and guides is not uniform among Federal, State 
governments, municipal governments, military organizations, and 
nongovernmental organizations, the annotated documents are des
ignated as Class A (established or adopted by a governmental body 
acting under the authority of an act, law, or statute), Class B 
(adopted by consensus of a committee(s) or commission(s) of tech
nical competence in standards-setting organizations), or Class C 
(not adopted by a standards-settmg organization, but contams in
formation pertinent to the preparation of suitable standards or 
regulations) The annotations include identification of the document, 
type of standard, intended compiler, intended benefitter, limits and 
specifications, and general guidance (auth) 

1381 THE USE OF IONIZING RADIATION IN FLORIDA. 
Williams, Edwin G., Harris. Thomas W. S. Med, J. , 62 54-6 
(Jan. 1969). 

The uses of loni/ing r idiation in Floiidi and the public health 
programs rel ited to them arc desc i ibed ind diseussed The ac-
tivities ot the iloiida State Bond of Health include piomulgation 
of regulations governing the use of loniziig i idiation It has made 
use of fluoroscopes foi shoe fitting illegal set up a stitewide 
surveiUanct s>sttm foi iir water md milk instituted a survey 
of x-ray machines ind all ndioietivc mateiuls estiblished a 
program for registi ition of x-i iv mathmes ind licensing of ra 
dioactive materials, devtloped i statewide emergencv network to 
handle possible ridiologie emergencies and issumed protection 
control in 1964 of ceitain ladioictive miteiials previously con
trolled by the U S Atomic Encigv Commission Present programs 
involving radiation include occupitionTl exposure and environmen
tal effects of atomic power nondtstiuetive testing process control 
and industrial r e seueh ind dcvtlopment aeidcmic but nonmedical 
research development and tc lehin^ ind medical programs in 
diagnosis, therip> research, development md tc lehing Baseline 
environmental studies are conducted to cstiblish reference points 
as basis for luture studies of nueleai powei licihties The number 
of licenses has incieased to 48J md 20 u e for industrial uses 
Industrial use of ionizing ridiitton his increased bv a factor of -^10 
since 1964 (BBB) 

1382 INTERNATIONAL ORGANIZATIONS PRODUCING 
NUCLEAR bTANDARDS CottreU William B pp 288-93 
of Handbook of Laboratory Safety. Steere, Norman V (ed ) 
Cleveland, The Chemical Rubber Co , 1967 

A part of the second issue of the Compilation of National ind In
ternational Nuclear Standards is reprinted \ table showing the 
standard organization of a number of international organizations 
suchasCERN EURATOM andlAE^ is presented A legal notice 
concerning liabilities with respect to the use of or for damages 
resulting from the use of apparatus or methods disclosed in the 
report is included (H L W ) 

1383 LIMITS FOR RADIOACTIVE SURFACE CONTAMINA
TION. Klein, H F . Schmidt, G D pp 283 " of Handbook of 
Laboratory Safety Steere, Norman V (ed ) Cleveland, The 
Chemical Rubber Co , 1967. 

A compilation of recommended guides for radioactive surface 
contamination and limits used by U S Government organizations 
private organizations and governments of other countries is pre 
sented surface contamination limits given for use in occupational 
areas and m non controlled areas are applicable to skin clothing 
equipment and othei surfaces e g floors and benches Tables 
are presented of surface contamination guides for occupational 
exposure and for release to non controlled areas From the avail
able data It appears that the surface contamination limits in use in 
the United States are conservative and hove been effective m mini 
mizmg radiation exposure (H L W ) 

1384 TRANSPORTATION REGULATIONS FOR RADIO 
ACTIVE MATERIALS Colsmann, Paul (Brookhaven National 
Lab , Upton, N Y) Nucl Safety, 10 328 36(Jul> \ug 1969) 

The primary purpose for the regulations concernmg the trans 
port of radioactive materials is to control the potential hazards to 
the carr iers and the general public An evaluation of a shipment in 
terms of the regulatory requirements and limitations necessitates 
a knowledge of such factors as quantity and type of radioactivity 
radiation levels and possibly criticahty It is doubtful that the 
average traffic manager handling such shipments has the neces 
sary background to perform this evaluation Guidance is generally 
provided by a health physicist and from this point of view that 
health physicist should have a working knowledge of the regulatory 
requirements and limitations and should have access to the most 
recent revisions (auth) 

1385 CURIE AND THF ROENTGEN AS LEGAL UNITS OF 
MEASUREMENT Richardson, J F (Commonwealth X-Ray 
and Radium Lab , Melbourne) Australas Radiol , 13 103 6 
(Feb 1969) 

The development of the curie and the roentgen as recommended 
units of measurement of activi^ and exposure and their later adop
tion m Australia as legal units, in force 1st January 1966, are out
lined The present allocation of responsibility for maintenance of 
Australian standards of activity and exposuie is outlined (Australia) 

1386 (ORNL-TM-2574) DOSE RATES IN A SLAB PHAN
TOM FROM MONOENERGETIC GAMMA RAYS Claiborne H C , 
Trubey D K (Oak Ridge National Lab Tenn ) Apr 28 1969 
27p Dep CFSTI 

Gamma-ray flux to dose conversion factors obtained with a 
philosophy consistent vMth that used for neutron conversion 
factors have not been available for use in design work To elim 
mate this inconsistency and develop more realistic y ray con 
version factors y ray dose rate distributions were determined 
in a slab phantom of a standard man composition Calculations 
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were made with the discrete ordmates code ANTSN with some 
checks by the Monte Carlo code OGRF Based on these results 
a recommended curve to convert y-ray flux to maximum dose 
rate delivered to a body was prepared for design use It was 
also recommended that a new unit the maximum exposure dose 
(MED) be used in shield design work to express the product of 
the flux, dose-iate conversion factor and quality factor for both 
y rays and neutrons (auth) 

1387 (\NL-72H2 p! 112 !«) C \MM V R A.̂  S 1 ROM THE 
"'CWn 1 ) '̂'Ci REACTION Kant W R Muiseotti M A 
(Biookhaven Nation ii I ib I pton N \ i I-me i v G 1 (Indiina 
Lniv , Bloommgton) 

The gammi i ays fiom the ^''Ci'n ) le letion fot theimil nea 
tions were me isuied foi use as bt md uds I lie ntution scp nation 
eneigy of '̂'Ci was deteimined as wtU is piLCisc enei^jes ot 
sevei al high-energ> gamm i i iv s (J W R ) 

1388 (A.NI^7282, pp 326-33) PRLCIblON ME-XSLREMt Nl b 
OF bT^NDARD GAMMA RA"i LNERGIEb \\hite, D. H , Groves, 
D J (California Univ., Livermore Lawrence Radiation Lab ) 

A sei les ot pi ecision m..asui eme nts ot y-i ay cnei gies using 
Ge(l i) detectoi s wei e pei ioi mtd by compai mg esc ipe-peak 
eneigies with well-me isuied second uy stind it d y i d.yh Ihe 
isotooes used weie "Al ^ 'AI î ^Ce ^^Co ^^Ci 22\T I24sb ^'^\ 
BBy and^^^Zn (J W R ) 

1389 DOSF, TIME, AND FRACTIONATION \ CIINIC\L 
HYPOTHESIS, Ellis Frank (Churchill Hospital, Oxford) Chn 
Radiol , 20 l-7(Jan 1969). 

Based on published clinical results of radiotherapy a formula 
is suggested that relates total dose numbei of fractions and 
overall treatment time to a quantity termed Nominal Standard 
Etose This quantity represents the biological effect of a given 
treatment regime Using this concept it is possible to compire 
various treatment schedules that involve diffeient fractionation 
patterns and vinous overall treatment times The evidence upon 
which the idea is based and also its use in loutme clinical piac 
tice are discussed (auth) 

1390 RADIOLOGICAL HEALTH ASPECTS OF SPENT 
RADON SEEDS Boggs, Richard F Schmidt, Gail D Williams, 
Kenneth D (Bureau of Radiological Health, Rockville, Md ) 
Radiol Health Data Rep , 10 185-90(May 1969) 

Following three incidents of radiation exposure to jewelry 
contaminated with radioactivity the Bureau of Radiological 
Health (BRH) examined the early development present clinical 
use, and disposal of gold radon seeds the suspected source of 
the contamination The Ad Hoc committee called by the BRH 
to study the problem, recommended that, the State and local 
radiological health agencies that have regulatory authority over 
radon seeds be familiar with the appropriate regulations that 
users of radon be advised to keep an account of radon seeds 
procured not to supply unused or spent radon seeds to any un 
authorized person and to return all decayed or unwanted radon 
seeds to the supplier or persons authorized to receive such 
shipments, gold refiners and processors be alerted to the pos
sibility of receiving contaminated gold and efforts should be made 
to prevent such material from entering the commercial market 
the BRH consider the possibility of further investigation of the 
extent of the problem and consider providing technical assistance 
through appropriate agencies, and the medical community be en
couraged to investigate the feasibility of using other radionuclides 
for permanent implants (auth) 

1391 (NP-17851,pp 177-209) INTERNATIONAL AND 
NATIONAL INSTRUCTIONS, AGREEMENTS, AND bTA.NDARDb 
Nyerges, Pal (Villamosenergiaipari Kutato Intezet, Budapest 
(Hungary)) (In Hungarian) 

Since the end of World War II several multilateral intern^ lonal 
agreements on the field of atomic energy have been signed b> a 
number of countries Ihe first one, signed on November 1945 m 
Washington by the Umted States, Lnited Kingdon aid Canada 
mentioned the peaceful applications of atomic energv During 
1952/53, several European countries established a research lab
oratory in Geneva, Switzerland for the study of cosmic radiation, 
high-energv particle ph>sics and theoretical nuclear physics A 
similar international research cen'rr was created ov Eastern 
countries in 1956 at Dubna USSR In the same vear, the Interna
tional Atomic Eneigv Agenc> was established In 19d9, six west
ern European countries created Euiatom Latei that >ear the 
Securitv Control Convention was signed bv a numbei of countries 
This was followed bj the establishment ol Eurochcmic and the 
compact on the DRAGON high-temperatuie gas-cooled reactor 
Since that period confeiences have been held on the civil lespon-
sibilit^ for dimages due to nuclear accidents The IAEA held 
many sjmposia on the transportation and handling of special nu
clear materials, isotope^, decontamination me isures health 
physics regulations, etc Disposal of radioactive wistes has been 

considered by panels of experts The International Commission 
for Radiological Protection is involved in the establishment ol 
health-physics standaids The Third Geneva Conference and 
Vienna meetings reviewed these problems The International 
Standarization Organization has 4 committees on nuclear energy 
(ITT) 

1392 (UR-49-1080) MICROWAVE STANDARDS: A 
COMPARATIVE ANALYSIS. Michaelson, Sol M. (Rochester 
Univ., N. Y. Dept. of Radiation Biology and Biophysics). Apr. 23, 
1969. Contract W-7401-eng-49 l i p . (CONF-690617-1). 
Dep. CFSTI. 

From Industrial Neurology Congress, Prague, Czechoslovakia. 
Factors that must be considered in quantification of the bio

logical response to microwaves are discussed Recommendations 
for developing a more rational and realistic approach to the de
velopment of standards for human exposure to microwaves are 
considered The importance of including biophysical factors in 
relation to functional responses of the body in the development of 
standards for maximum permissible exposure is pointed out 
Soviet levels for maximum permissible exposures are compared 
with those of the United States The importance of biomedical in
vestigation of specific effects, engineering studies of the charac
teristics of the equipment, field surveys of power levels actually 
encountered, and development work on means of protection in 
establishing maximum permissible levels is pointed out A table 
of recommended maximum permissible intensities for radio-
freauencv radiation is presented (H L W ) 

1393 (LIB/1 rans-202) THE MAXIMUM ADMISSIBLE 
CONCENTR'\TION OF 222^^ IN AIR. Hamard, Jean; Beau, 
^aul-Geoiges, Ergas, Alam (Commissariat a I'Energie Atom
ique, Fontenay-aux-Roses (Fiance). Centre d'Etudes Nucleaires) 
Translated by Eric R, Corran (Australian Atomic Energy Com
mission Research Establishment, Lucas Heights), from report 
CEA-R-3583. 28p. Dep. 

Pioblems involved in determining the maximum admissible 
concentration (MAC) of ^̂ ^Ra in inhaled air are reviewed, with 
(. mphasis on establishing MAC of radon and its daughter products 
^^^Po and ^ '̂'Bi m uranium mines Values for the MAC for radon 
proposed by the AIEA, ETTRATOM, ICRP, France, and the United 
btates are compared and criteria used for establishing the MAC 
valuer are discussed It is pointed out that no value for the MAC 
if radon m au has yet been derived that is easily measured and 

uninimously acceptable It is proposed that an epidemiological 
btudy be conducted to compare the risk of lung cancer m uranium 
mineis with that m those mining other ores The need for more 
precise mo lel of the human pulmonary system than that for adop
tion b> the ICRP m estimations of ra^Jon retention is pointed out 
(C H 

1394 (PHb 999-RH-37) REGULATIONS, STANDARDS, 
AND O' IDLS PERTAINING TO MEDICAL AND DENTAL RA-
OlrtllON PROTECTION AN ANNOTATED BIBLIOGRAPHY. 
bnavel> David R , Kumbier, Larry G , Thompson, Mark J , 
better, Iloyd R (Bureau of Radiological Health, Rockville, 
Md ) June 1969 73p Dept of Health, Education, and 
vVeifait., RockviUe, Md Free 

An annotated bibliography of standards, regulations, and guides 
, L.itaining to medical and dental ionizing radiation protection is 
presented Included are annotations of general standards, guides 
and recommendations, standards on the safe operation, handlmg, 
and design of radiation equipment and souices, and standards and 
guides pertaining to radiation measuiement Since the terminology 
for regulations, standards, and guides is not uniform among the 
Federal and State governments, military organizations, and non
governmental organizitions, the annotated documents are desig
nated as Class A (established or adopted by a governmental bod> 
acting under the authority of an act, law, or statute^ Class B 
(adopted by consensus of a committee(s) or commission(s) of tech
nical competence in standards-setting organizations), or Class C 
(not adopted by a standards-setting organization, but contains in
formation pertinent to the preparation of suitable standards or 
regulations) The annotations include identification of the document, 
type of standard, intended compiler, intended benefitter, limits 
and specifications, and general guidance (auth) 

1395 IONISING RADIATIONS PRECAUTIONS FOR IN
DUSTRIAL USERS SECOND EDITION London, Her Majesty's 
Stationary Office, 1969 72p 5s 

The following topics are reviewed Radiation hazards, prop
erties of radioactive materials; basic principles of protection, 
legislation and codes of practice, ICRP and maximum permissible 
levels, general requirements applicable to regulations made under 
Factories Act, special requirements of the Ionizing Radiations 
(Sealed Sources) Regulations 1969, special requirements of the 
Ionizing Radiations (Unsealed Radioactive Substances) Regulations 
1968, luminizmg and tracer work (UK) 
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1396 LFCTURE ON PERMISSIBLL DOSES I OR INTERNAL 
RADIATION. Caspar, Emilian. Inform. Doc. Selec , Teh. NucL, 
12: 30-44(Jan. 1969). (In Rumanian). 

A brief rev lew is piesented of basic safety stindards for radia
tion protection, peimissible doses for internal i idiition, and tabu
lated data on toxieity cl issifieations of r idionuelides (R \ J ) 

1397 RADIATION QUANTITIES \ND UNITS. ICRL RE
PORT 11. Washington, D. C , International Commission on 
Radiation Units and Measurements, 1968. 16p. $1.00. GPO 
$1.00. 

The International Commission on Radiation Units and Measure
ments (ICRU), since its inception in 1925, has had as its principal 
objecti\e the development of inteinationallj acceptable recom
mendations regarding quantities and units of radiation and ladio-
activlty, procedures suitable for the measurement and application 
of these quantities in clinical radiologv and radiobiology, and 
physical data needed in the application of these piocedures, the 
use of which tends to assure uniformit> in reporting The Inter 
national System of Units (SI) has been adopted Limited modifica
tions and corrections are reported that were approved b> the 
Commission at its 1967 meeting (C H ) 

1398 RADIATION PROTECTION LAW MANDATORY. Flynn, 
Charles R. (Maryland State Health Dept., Baltimore). J. Md, 
State Dent, Ass., 12: 10-11 (Apr. 1969). 

The present status of dental radiation protection in Mainland is 
discussed Ihe program of radiation protection of the Maryland 
State Health Department emphasizes the requirement of dentists 
to register all x-raj units and to submit a plan review of new 
dental installations Although there are 1744 dental x-raj units 
registered in Maryland the Department is still finding unregis
tered units Regulations governing radiation protection which 
became effective on January 1, 1964 require that all new installa
tions be registered within 30 days Of the 3608 x-ray units regis
tered in Maryland, 2917 have been surveved The most frequent 
Items of nonconformance found during a physical surve> are im
proper collimation filtration, and operator position During the 
suivey, exposure rates are measured in various areas to deter
mine the safest operator position The Maryland State Dental 
Association code on radiation hvgiene is outlined (BBB) 

1399 NEUTRON DOSE DISTRIBUTIONS IN AN INFINITE 
SLAB OF STANDARD MAN COMPOSITION MAXIMUM PER
MISSIBLE FLUXES OF NEUTRONS Nagarajan, P S (Bhabha 
Atomic Research Centre, Trombay, India) pp 61-78 of Radia
tion Protection Monitoring Vienna, International Atomic 
Energy Agency, 1969 

From Regional Seminar for Asia and Far East on Radiation 
Protection Monitoring, Bombay, India See STI/PUB-199, CONF-
681203 

Monte-Carlo estimates of depth-dose distributions in an infinite 
slab phantom of standard man composition have been obtained for 
normal, angular and isotropic incidence of neutrons of energies 
ranging from thermal to 10 MeV The results for normal incidence 
of neutrons are compared with those available in the literature and 
the agreement is found to be good within ±10% This study con
firms the existing maximum permissible fluxes except in the inter
mediate-energy range In this range higher maximum permissible 
fluxes are recommended (auth) 

1400 SECONDARY STANDARDb DERIVED PROM ICRP 
BASIC SAFETY STANDARDb Ganguly, A K . P i U a i . K C 
(Bhabha Atomic Research Center, Trombay, India) pp 27-41 
of Radiation Protection Monitoring Vienna, International 
Atomic Energy Agency, 1969 

From Regional Seminar for Asia and Far East on Radiation 
Protection Monitoring, Bombay, India See STI/PUB~199, CONF-
681203 

The derivation of secondary standards from the basic recom
mendations of the ICRP is discussed The secondary standards 
aie evolved from maximum permissible doses to body organs 
taking cognizance of the physical and ph> siological charactens-
tics of the standard man The premises for derivation of secon
dary standards on the basis of such factors as bodv and organ 
weights air and water (and food) intake, intake of elements tissue 
concentration of elements, and other biological parameters are 
examined for applicability to Indian conditions Substituting some 
of the above factors applicable for Indians, the values of which are 
available, revised MPCw values for a few radionuclides are ob
tained It IS emphasized that investigations on these lines should 
be encouraged so that norms applicable to man living in different 
regions of the world could be evolved Limitations in using sec
ondary standards, especially MPC^v directly for occupational 
workers are discussed The importance of investigating concen
tration factors for radionuclides in food items and their effects on 
MPCw values are demonstrated The implications of using the 

specific activity concept to prescribe acceptable discharge limits 
are discussed Limitations of direct radiation monitoring in the 
environment and the usefulness of indicator organisms for en
vironmental monitoiing are indicated (auth) 

1401 BASIS OF THE ICRP MAXIMUM PERMISSIBLE DOSES 
AND APPLICATION OF B'\bIC b^lETY blAND^RDS Dunster, 
H J (United Kingdom Atomic Energy Authority, Harwell, I-ng ) 
pp 3-13 of Radiation Protection Monitoring Vienna, Interna
tional Atomic EnergyAgeney, 1969 

From Regional Seminar for Asia and Far East on Radiation 
Protechon Monitoring, Bombay, India bee bl I/PUB 199. CON! -
681203, 

Some of the effects on man of ionizing radiation have a long 
latent period (manv years) and are seveie sometimes iricversible 
by the time they can be detected It is thus not sufficient to assess 
the adequacy of a radiation protection program by direct checks on 
the health of the exposed workers A more effective criterion is 
needed and is provided reasonably well bv radiation dose Since 
theic IS some corielation between dose and injury it is possible 
at least in principle, to define a maximum peimissible dose bv 
assessing an acceptable level of injury In practice the choice is 
complicated by uncertainties in the dose-effect relationship and 
by uncertainties in the meaning of words, such as 'acceptable 
and "permissible " Nevertheless numerical values widely ac
cepted were selected and recommended by the International Com
mission on Radiological Protection Two aspects of the applica
tion of the maximum permissible doses are important in relation 
to monitoring The limits must be used prospectively with a 
f^hoict of opt latmg pi ocedui t s so that tht doses uc htl lbtlow 
tht maximum i)t I missible values and thev must bt ustd i t t io 
spectivelv as a criteiion against which todtcide vvhtthei tht op
erational piocedui t s weic satisfactory ! ht inteipi tt ition of 
monitoiing lesults in t t ims of the basic m iximum pt i nussibh 
dost & should foi m an inte^i il pai t of tht dt '̂ ign of monii n mg 
progiams both foi tht piosptetive contifi! of cxpc^uu-^ md foi 
then retrospective confirmation (auth) 

1402 Ul -MIOPMLMb lOW-XRDb \ CO-ORDIN \ I 1 D PRO 
GRAMME Ol Rt bt \RGH ON IHI Lbl Ol NI I I RONS JN bEl I) 
IKHVDIAIION Konzak, C 1. bigurbjoernsson, B p[i 35-9 of 
Neutron Irradi ition of beeds Vienna, Intern itionil Xtomit I-n-
erg> \genc>, 196" 

I rom Panel Meeting on the I se of Neutions in beed I n adiation, 
V lenna, Austria 

Prom Meeting on Recommend itions for i Neutron bted Irrach i-
tion Progrimme, Vienna, \ubtria bee b 1 l/UOC-lO/76, CONP-
66U7U3, CONl-bf 1218 

In V lew of tlu me rets in^ numbei of it st ueh ic itt is I t ing tf n 
sti utttd thi ou^hout the woi Id pi ms for into in it ion ill v to i dm ittd 
rt fat il th on t fft ets of neutron ii i idi ition on seeds ii t t msidt 11 d 
I ht propos il tni the cooidin ited lese ueh t mph^si/c s t st if)lish 
ment of aeeui itt dosimetrv pioblems m i idiosensitiv itv and 
pi (xluction of mutations in e rop pi ints I Al A. p inel met tings wei t 
ht Id t ) ni ikt 11 e< mmend itions for stand iidi? ition ot dc smieti v of 
pi otons and ntuti ons Steps were taken to establish c oopei ition 
b t twt tn th t Division of lUst i i th md 1 ihoi itories tlu Division 
(I I lit Seienets uid the Division of Nuek ii Power ind Reictors 
Pi ov isi HI oi ) st md udi/ed seed irr idi ittd f icilitj to lie used m 
re It t 11 s IS dist Lissod Mteh inisms tor form il p irtieij) itu n in tht 
pio^i im uu ludt I leseirch contract and i rtseareh i^ittmcnt 
with the \g(ntv IH I W ) 

1403 DEVELOPMENT OF THE HAZARD IDEA IN THE 
INDUSTRIAL LbE OI lONI/ING RADIATIONS AND IN THE 
NUCLEAR INDUSTRY. Letard, H. (Electricite de I ranee, 
P a n s ) . Arch Mai. Prof Med. Trav. Secur. Sociale, 28 183-5 
(Jan.-Feb. 1967). (In French). 

Criteria used in Fiance for establishing the maximum permissi
ble radiation dose for personnel in nuclear industries are sum-
manzed Protection against the somatic effects of the cumulative 
radiation dose on individuals and the possible genetic effects on 
descendents were primaiy considerations (C H ) 

1404 THE PROBLEM Ol RADIOPROTECTION. I. PROB
LEMS OF PERSONAL AND ENVIRONMENTAL RADIATION-
PROTECTION IN RADIOTHFRAPY DEPARTMENTS. Marceca, 
I.; del Buono, G.; Longo, F.; Salamanna, S (Univ., Ban, Italy) 
Ann. Sanita Pubblica, 28: 123-34(Jan.-Feb. 1967). (In Itahan), 

Statistical dati concerning wards and sections where radio
active substances are used are evaluated The Decree n 185 of 
February 1964 is discussed, with particular reference to the 
concept of controlled are i for professionally exposed persons 
(authl 

1405 ATTAINMENTS OF SOVIET RADIATION LABOR 
HYGIENE Parkhomenko, G M Gig. Sanit . No. 12, 31-4 
(Dec 1968). (In Russian). 
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Radiation protection standards and training programs for in
dustrial peisonnel using ionizing radiations and radioactive sub-
stinces m the Soviet Union are reviewed Research programs in 
health physics are discussed (C H ) 

1406 U\!)lAnON bl \M)\lU)b tOR LR-WILM MINING 
HI \RINGb HI >ORI JHI bl BCOMMl I I LE ON HhSl \RCH, 
DLXflOPMiNI VNU RXDl \TIO\ OP TH I- JOIN I COMMII TEL 
ON -XTOMIC I NhROI , C ONORI bb OI THE LNII I-D bT VTLb, 
MM- n PlK^f CONGRl b^ FIUblblbblON M \HCH 17 \ND lb, 
iJtJ W d hmgton D O , J mt C mniittt.c on \tumic Energy 
1 H 9 41Ji) GI O s i ^)() 

Repi t -̂ Liit ilui ol lli( \to luc I IK 1 ^\ Commission the teder il 
R 1 Intion C jiuRil nd Iht Dtp u In t iits of L tboi uid Intel lor werp 
1 eque t^d to u ^iil\ it tlu-̂  Ik ii inj, si itcments \\(_ i e ii»o heard 
tiomvMlm-. i. 1 epi ( ( rilin^ the Amt i it in Mining Con^i e^b, the 
\1L CIO C m mitlL( JII \tonuc Mu i ̂ ^ tnd N itut il lieboui ce^, 

the Dtp u lim U o) Ih dUi I due itixi ind Weil nt the Lnited 
SteelwoikLi -> ol Vmt it t, sm ill ui inium mint opt i Uoib, and 
\ 11 loub c\|)t 11 uiine ( 1 opic-, distusstd mcludt d i idiation 
s ifti} 11 tjLiii ( lit nt 1 >i ut uiiu 11 mint 1 s the i el Uion of the be 
St indai ds to 11 suU of t j (h n lolo^it il stud t b tli a piovidc the 
scientific 1) i^is foi 1 idi ti in s ifct\ st md iidb foi ui inium 
mineib ind tiu t itutoi \ lolt of tht 1 t dci il R uli ilion Council 
in t St iblibhm^ f,uidelint s fot i idi ition piotection in ui inium 
mining is \\( 11 i-̂  11 otht i iie is of i idi it ion exposui e The 
economic tc i il5ilit\ md he ilth benefits of obbt t \ in ,̂ m iximum 
peimisbiblt t idon cxposuit si mdauN est iblishcd bv the Depot 
ment of I il n foi ut inium mmcis w ts ilso discussed (C H ) 

1407 RADIOSENblTIVITY AND SPATIAL DISTRIBLTION 
OF DOSE Reports Prepared by Two Task Groups of Committee 
1 of the Internationa] Commission on Radiological Protection 
I C R P. Publication 14 (Radiation Protection) Oxford Perga-
mon Press 1969 122p 35s 

Reports are presented from the two Groups, set up in 1965, 
under the following main headings Task Group 1 Spatial Distri
bution of Radiation Dose Basic considerations, current recom
mendations on non-uniform exposure, scheme for non-uniform 
exposure based on risk considerations, range of linearity of dose 
response, non-uniformity of dose withm organs and tissues, addi-
tivity Task Group 2 Relative Radiosensitivities of Different 
Tissues Expression of radiation damage (tumor induction, cata
ract, impaired fertility damage to bone marrow and cellular de
fenses defective growth and development, life-shortening and 
somatic ef'fects genetic damage), radiosensitivities of different 
organs and tissues in man, relative sensitivity to different kinds 
of biological damage by radiation and overall assessment of radia
tion damage, revision of currently recommended dose limits (UK) 

1408 R'^DIATION PROTECTION. Med. Res. Eng., S-
46(May-June 1969). 

New federal legislation m the field of radioprotcction is biiefly 
reviewed md especiiUv the \c t known as the "Ridiation Control 
for Health -ind Safety Act of 1968 " In this Act Congress declared 
that the public health ind safet> must be piotcctecJ fiom the din
gers of electronic product ladiation It therefoit piovidcs toi the 
establishment by the Secittaiy of HFW of an eleetiome product 
ndiation contiol progrim that shili include the development md 
administration of peiformance standaidb to contio! the emission 
of electronic pioduct i aaiation l iom tlectionic pioductb Elec
tronic products that may emit radiation include television sets 
neution geneiatoi s pai tiele accelei atoi s electi on micioscope b 
x-ray machines and high voltage cathode-ray-tube b, other iri idia-
tors that may emit uv visible ir mieiowave, r idio ind low-
frequency radiation sucli as u\ souiccfa photochemical deviceb 
welding equipment fluoi esccnce equipment as well i = i r d e \ i c e s 
such as dr ie is ovens and heaters ii lamps ir ulaim systems 
t adiofrequency souices such as those used m diitheimy cautei-
izers dessieators, signal generatoi & and othei t Iceti o-medical 
equipment extending into the miciowave legion Othei equipment 
to be subject to surveillance l i e radai devices miciowa\c ovens, 
and remote control gai age door opcnei s \ wide vai icty of 1 lb 
equipment is also likely to be bi ought undei tht contiol and sut-
veillance including foi example last i s masers ultt asonic oscil
lators and cleaneis cell and tissue disintegrators and langing-
and-detection equipment The povvei s of the Scci e t u y with regard 
to this law inttrielations with othei igencies such is the '̂ EC 
and perfoi manct stand u ds tor clecti onic ptoducts n e also con 
sidered (BliRl 

1409 (CONF-690705) UNIVERSITIEb, NAiiuiNrti. UADU-
RATORIEb, AND MAN'S ENVIRONMENT CONl-ERENCE HELD 
JULY 27-29, 1969, CHICAGO, ILLINOIS (Argonne Universities 
Association, 111 ) Nov 1969 167p Dep. CFSTI 

The proceedings of a conference on the role of the national 
laboratories and universities in the solution of environmental 
problems held in Chicago July 27 to 29, 1969, are presented 

Papers were presented on social problems and the interaction 
of problem solving agencies standards for and the control of 
environmental qualit> waste disposal practices radiation pro
tection standards, research requirements, and automobiles and 
air pollution (L C L ) 

1410 (ORNL-tr-1677) STUDY FOR THE ESTABLISHMENT 
OF STANDARDS FOR RADIOACTIVE WASTES IN HYDROBIOLOG-
ICAL SYSTEMS Technical Report of a Group of Experts. Trans
lated for Oak Ridge National Lab , Tenn , from report EUR/C-
1263/66 30p Dep CFSTI. 

The maximum limitation of radiation exposure of man con
stitutes an essential imperative for the protection of public health 
With regard to the hazai-ds of contamination due to the disposal of 
radioactive wastes in a hydrobiological system it is evident that 
we can no longer simply limit ourselves to a consideration of the 
MFC for drinking water in order to make an objective evaluation 
of the possibilities of radioactive waste discharges The formula
tion of the limiting radiological capacity of a hydrobiological sys
tem must consider all of the processes that modify the distribution 
of radioactivity in the ambient medium The characterization and 
quantitative evaluation of these processes should permit a deter 
mination of this maximum quantity of radioactive substances that 
can be discharged into a hydrobiological system without exceeding 
the basic standards for the subsequent exposure dose of man 
For a hydrobiological system this radioactivity burden depends 
upon the routes of transfer of the radioactivity to man, the nature 
of the radionuclides, and the concentration factors of the radionu
clides In the ambient medium (auth) 

1411 RADIATION SAFEGUARDS FOR MICROWAVE OVENS 
Tlbbs, C E pysona Industries Ltd , Wokingham, Eng) 
Non-Ionizing Rddiat , 1 73-6(Sept 1969) 

The safety and mterferenct aspects of microwave ovens are dis
cussed, togethei with the relev mt standards The methtxl of field 
measurement in the vicinity of in oven and the user-protection de
vices included m the construction are described (auth) (UK) 

1412 (^RH-220) RADIATION PROTECTION STANDARD 
(Atlantic Richfield Hanford Co , Richland, V/ash ) Sept 15, 
1969 Contract AT(45-1)-2130 48p Dep CFSTI 

The Radiation Protection Standards and Controls set forth m 
this manual describe the methods of controlling radiation exposure 
to employees and the public Atlantic Richfield Hanford Company 
IS contractual!} obligated to take all reasonable precautions to 
protect the heilth and safety of employees and the public and to 
minimize danger to life and property from all radiation and radio
active material under its control The requirements necessary to 
safely control radiation are stated as Radiation Protection Stan
dards Compliance with these standards is mandatory The stan
dards provide information regarding contractual requirements set 
foith by the United States Government as idministered by the U S 
Atomic Energy Commission, Contract AT(45-1)-2130 In addition, 
the guides include published recommendations of authoritative 
national and international bodies as well as instructions and guides 
written by the Richland Office of the AEC and other Hanford con
tractors The standards are based on the knowledge and the special 
capabilities available at Hanford The standards state the require
ments for radiation protection within the company and are written 
to provide a uniform and purposeful method of compliance Where 
the standards are not directly applicable, additional guidance should 
be obtained through consultation with the Personnel Protection 
Section The interpretation of the Radiation Protection Standards 
and Controls is the responsibility of the Personnel Protection Sec
tion (auth) 

1413 (N-69-35968) SKIN LESION THRESHOLD VALUES 
FOR L\SER RADIATION AS COMPARED WITH SAFETY STAN
DARDS. Final Report, Paar, Wordie H. (Army Medical Re
search Lab.. Fort Knox, Ky.). Feb. 24, 1969. 15p, (AD-
688871; USAMRl^-813). CFSTI. 

The large amount of skin surface makes this bodv tissue readily 
available to accidental and repeated exposures of laser radiation 
and most laser safety programs include minimal radiation levels 
for skin exposure Howe\er, the values suggested are generally 
those considered non-hazardous under woist case conditions and 
are not based on experimental evidence This report briefly sum
marizes the few studies found in the open literature that might be 
considered pertinent towards establishing acceptable acute laser 
radiation levels for skin The threshold lesion values given for 
both human and animal skin are discussed and compared with 
guideline values sugeested for safe exposure levels (auth) (TAB) 

1414 NEUTRON (15-MeV TO THERMAL) FLUX-TO-DOSE 
RATE CONVERSION FACTORS FOR THE STANDARD MAN. 
Ritts, J . J , Soloraito, E.; Stevens, P. N. (Oak Ridge National 
Lab., Tenn.). Trans. Amer. Nucl. Soc , 12 933-4(Nov. 1969). 
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From 17th Conference on Remote Systems Technology, San 
Francisco, Calif. See CONF-691102. 

1415 B\S1C WD DFRl\ rD RA.DIOLOGIC\L PROTECTION 
STANDARDS FOR THP L\ \LL \TIO\ 01 LN\ IRONMLNT \L 
CONTAMINATION. Morley, F., Bryant, Pamela M. (lnited 
Kingdom A.tomic Energy \uthority, Harwell, I ng.). pp 2o5-72 
of Environmental Contamination by Radioactive Materials. 
Vienna ' tc rnational \tomic ^ n e r ^ \gency (1969) 

I rem emmar on \t;ricultural md Palilic health \spects of Ln-
vironmental Contamination bv Radioactive Materiils, \ i enn i , 
\ustria. •iee STl-PL IV226; CON 1 -690317 

\ I eview lb ^i\ e n ut the b isie dose ci itci 11 lot the c\ liuition 
mrl contt ">! ot i outint sUu it ions th it it c e \plu ith stt out in the 
11 eommcnel (tions ot ICRP ind I \1 \ md th it h ivc be e n t ndoi sed 
foi u-̂ e m the I nited Kingdom in tht fields ot i idioictut w islo 
di pos il mtl the 11 uT^poi t ot i idio ittive m He 11 lis The pi ictic il 
i[:)plic ition o! thost e i itt i i i ti ctiucntlv !n\olvcb ic i ie lu l inilvsis 

o! the possii)lc 1 idiition txposuit pithu i\ inti the pietise iden 
title luon md dt fuiiton ot c i it it it ^i oups m the popul it ion W ide 
V u 1 it ions ill t ! lilt il p ilhw IV s ind ^loups it suit fi om tliffe i IUL, 
loe U t Ileum st met s ind e\ impU s u c ^i\en th if lUubtt ite how 
limits e ^t" f ^scd m tt i ins it dose m iv be eonvc i ted to doi ive d 
vvoikin^ hnuts fo) ietivitv in envii onme nt il ni itt 11 ds In the t on 
text of e ne i .,e ne\ |)1 mnm^ n j fixed dost 11 ite 111 e ui be of ^c ne i il 
ipphe iti m since t le toi s such ib the i\ iil il;)ihty "ind pi it tic tbditv 

of countei nu i-^uie s mual lu t ikt n into con side i it ion It ib pos&i 
ble howe ve i to c bl ibli->h erne i r,tne\ i efci encc Icvolb ol do-̂ c to 
identifv situitions in vshieh counle t me isuu s would Ix lustilied 
1 hesc it ft 11 nc t U v t N ot dose m iv ilso be come ited to dei u eti 
Icvelb ot It liviU m enviionmt nt il m itei i lis thus 1 icilU Um^ llit 
pi ictic tl t-̂ st-̂  ment ot i itiiolo^it st nd u tls ( luth; 

1416 (SIl/PLB 201) MLUIC \I S( PE HV IblON Ol H\ 
DIAIION VVOIiKLRb Sifety berieb No 2o ilntern ttional 
•\tomic Energy Vgencv, Vienna (Vustria)) Jun iJ( b H^p 
l\h\ s3 50 

I his tr mu il which is i revised edition ol ^I'etv S t i u s N i 
S ife Hindlmj, if RKIKMS itopes Medic il \dden(kim u is prcpiic I 
It the lequtst ot the I \ I V !U) indUHObv Di il J immtt (S i 
c 1 i\ Nuele il I{e bt II eh Cenlt 1 I i mce ) uid Dr 1 ll( t e li Uiisti 
tute < f i?ioi)hij Sics C/t ehoslov ik \e leiemv at Seitnee b î i nt ) wii 
li id coll iixii ited in w i il n^ llic e ri^m il t djlii n 1 lie n mu il î i 
V idos inlor m itio 1 nt t e ss ir \ tt r jiupit mi ntin„ tht t nt i lb m ttit 
m iin manu tl is ift t\ St r it s \ t 1) ml in inti i duel: n t l< i lu il 
problems ul radiolu^^ic il ptotteti n Iht ccnttnlb iiit Uidf inti 
duction b isic conct plb t idioU „ic li I i/it ds t i d i i l i i np t tecti n 
standi! ds md he Uth supt i v ibu n I lu m mu il et nt tins tt It renc( s 
and a biblitif^i iphv md is u iii ibU in b( th 1 n^li'sh nl t i tnch 
(auth) 

1417 ACTION TO BE TAKEN IN THE EVENT OF A SERIOUS 
NUCLEAR ACCIDENT IN AN INDUSTRIAL ESTABLISHMENT. 
Kissel, Ph.-P. ; Chapuis, Anne-Mane (CEN, Fontenay-aux-Roses, 
France), pp 43-75 of Handling of Radiation Accidents. Vienna; 
International Atomic Energy Agency (1969). (In French). 

From Symposium on the Handling of Radiation Accidents, 
Vienna, Austria. See STI-PUB~229; CONF-690509. 

A detection and alarm system lo described for a facility where 
there is risk of a criticality accident The action required for 
evacuation of personnel to an assembly point is outlined. Details 
are given of the layout and equipr^ent envisaged for an assembl> 
point of this kind, facilitating me rapid counting of the personnel 
and the segregation of persons who ma> have been contaminated 
or irradiated. A description is also given of the dosimeti tc tech
niques used for this initial segregation and the arrangements 
adopted for area and personal monitoring with a view to providing 
the specialized medical services with the data necessarv for t reat
ing irradiated persons The standards adopted in France relating 
to area monitoring indications and the marking of evacuation 
routes, on the one hand, and conventional signs, on the other, in 
a plan of action for radiation protection are given (auth) 

1418 SETTING DOSE LIMITS FOR THE PUBLIC. Sowby. 
F, D. {International Commission on Radiological Protection, 
Sutton, Eng.). pp 215-19 of Environmental Contamination by 
Radioactive Materials. Vienna; International Atomic Energy 
Agency (1969). 

From Seminar on Agricultural and Public Health Aspects of En
vironmental Contamination by Radioactive Materials, Vienna, 
Austria. See STI-PUB-226; CONF-690317. 

Those responsible for the planning of operations that result m 
radiation exposures of the public require basic standards for 
limitation of the dose to individuals and populations Such stan
dards are essential for the proper design and location ot buildings, 
and for the fixing of appropriate levels of released aclivitv To 
this end, dose limits for members of the public and for populations 

have been lecommended b\ ICRP Ihe dose limitb aie intended to 
correspond to a level ot biological risk that will be genciailv ac
ceptable, given the need foi the exposuie Dose limitb for individ
ual members of the public a i t , foi various reasons, lower *han 
those recommended for adult radiation workers Dose limit'^ for 
members of the public also diffei from the maximum peimissible 
dobcs recoinmended for workers in that it is seldom pr'^cticable 
to monitor individuals in the public to ensure that dose limits have 
not been exceeded, instead, this assessment is made bv environ
mental survevs designed to identifj the group of people likel> to 
receive the highest dose In an\ particulai set of circumstances in 
which 1 adionuchdes are leleased to the env ironment there will be a 
group of people in the population v\hose charactei istics and habits 
l i e sueh that their exposure will be critical It is most important 
therefore to identif\ this critical group, whose appropiiatc dose 
limit will deteimine the permitted level of released TCtivitv It 
must be emphasized that the Commission's recommended dose 
limits, which are intended for normal planning purposes, are set 
at d level where the i isk is considered to be verv low In abnormal 
conditions, dose limits would need to be exceeded b\ ^ consider
able amount befoie remedial action, with its attend mt i isks vould 
be wan anted (auth) 

1419 AGENCY STA\DA.RDS AND CODES OF PRACTICE 
RGLE\ \NT rO R-^DIOACTIVE CO . rAMIs\TIO\ OF \ PLBLIC 
ENVIRONMENT. D iw, H. T. (International atomic Energy 
Agency, Vienna), pp 221-9 of Environmental Contamination by 
Radioactive Materials. V lenna; International -Vtomir Fnergj 
Agency (1969). 

From Seminar on Agricultural and Public Health 'Vspects of En
vironmental Contamination by Rachoactive Materials, Vienna, 
Austria. See STI-PLB-226, CONF-690317. 

Ihe Agencv standards and codes of practice lelevant to envuon-
mental contamination i rc brietlv discussed Those particulai Iv 
pertinent to environmental contamination as a result of normal 
routine operations, such as waste disposal and contioUed releases, 
are explained Codes of practice ind guide books rcliting toemer-
genc> situations irvolvmg health safetv hazard evaluation and 
guidehnes for decisions lor action in case of a radiation emergencv 
inv olv ing the public are explained w ith outlines of the background 
philosophv (auth) 

1420 I)VTA. SECTION n . WATER. Radiol. Health 
Data Rep., 10, 451-3(Oct. 1969). 

Puljlic Heilth Service drinking water standards, based on con
sideration of T'cdeial Radiation Council recommendations, set 
tht limits for approval of a drinking water supply c )ntammg 
^̂  Ra and ^"Sr as 3 pCi/liter and 10 pCi/liter respectivelv Re
sults (i nifinttoring ^ross a and p radioactivity m surface waters 
t>t the Lnited Statt s lor March 1969, as a part of the Water Pollu
tion Surveillance S\stem aie tabulated Special note is taken when 
the -^ radioaccivitv is lo pCi/liter or greater or when the p radio-
activitv IS 150 pCi/!iter or greater During March 1969, a station 
in Coloiado and one m Nebraska showed a valuer >n excess of 15 
pCt, none jf the stations showed /3 values in excess of 150 pCi 
(H I V\ ) 

1421 RADIATION PROTtCflON PROVIDED BY STANDARD 
P\SSr \G1-R BLSf S Summei s, Robert L Burson Zohie C. 
(1 G and G Inc L i sVeg i s Nev ) Health Phys , 18 87(Jan 
1970) 

The radiation protection provided b\ three standard passenger 
buses was measured usmg radiation from a simulated infinite 
plane source of "Co With an ionization chamber as detector, 
protection factors of between 1 4 and 1 9 weie obtained These 
results could be useful m planning evacuation of personnel from 
fall out contaminition areas (LK) 

1422 DEFINITION OF THE WORKING CONCEPT OF ISO-
TOPTC SEPARATION AND URANIUM ENRICHMENT STANDARD 
TABLE. Sug:ier, A. BulL Inform. A,T.E.N. (Ass, Tech. Energ. 
Nucl.), No. 77, 42-4(May-June 1969) (In French). 

The working concepts of isotopic separation and enrichment 
standards for uranium are defined The basic characteristics of 
different types of cascades are reviewed A mathematical study 
w*as made of the phenomena of isotopic separation (J.S R ) 

1423 RADIATION RISK A SCIENTIFIC PROBLEM Hol-
comb, Robert W Science; 167 853-5(6 Feb 1970) 

The assumption is made that the relation between low level 
radiation doses and effects such as incidence of leukemia and 
several other forms of cancer is linear, that there is no threshold 
below which radiation has no effect, and that there is no regener
ative effect at low dose rates The data used to substantiate this 
assumption are cited and the statistical impact on the human 
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population when the data are applied is examined, as is the rat io
nale underlying the argument for immediate reduction of the 
FPC's allowable dose of 0 17 rad per year to the population at 
large by a factor of 10 The opinions of scientists associated 
with the establishment of radiation standards are referred to, 
and serious questions are raised regarding the validity of making 
extrapolations from data on high dose effects to low dose effects, 
from data on genetic effects to somatic effects, and from data 
on increased incidence of some forms of cancer due to radiation 
exposure, as reported by the Atomic Bomb Casualty Commission, 
to increases m all forms of cancer due to radiation in proportion 
to their natural incidence It is concluded that the possibility of 
confirming or refuting the existence of a linear relation between 
dose and effect at low radiation levels by epidemiological studies 
is remote The term acceptable risk, as used in radiation stan
dards, could mean a risk that is actually present but that cannot 
be demonstrated to exist by scientific studies (E R B ) 

1424 (MIT-952-6, pp 185-211) URANIUM MINE DOSIM
ETRY AND RADIATION CONTROL. (Massachusetts Inst, of 
Tech., Cambridge. Dept. of Physics). 

Five independent approaches to the study of the problem of per
missible radon daughter product concentrations in uranium miners 
are examined Although no one approach can yield a fully unequiv
ocal specification of the biological response of human bemgs to all 
different levels of concentration of airborne radon daughter prod
ucts, there is an internal mutual consistency that strongly supports 
the interpretation that an average exposure to 12 working level 
months (WLM) per year, as recommended by the FRC and approved 
by President Johnson m 1967, is a conservative and safe standard 
These five radiobiological approaches include lung model compu
tations, the carcinogenic response of man to internal burdens of r a 
dium and mesothonum, the induction of paranasal sinus and mas 
toid carcinomas by skeletal deposits of radium, the absence of lung 
carcinomas in patients injected with Thorotrast, and the epidemi
ology of lung cancer among underground miners of uranium, other 
metals, and coal Each of these five approaches was based on the 
long-term contmuous irradiation of human tissue by a emitters 
Each approach is discussed in detail An extensive analysis is 
presented of certain aspects of the testimony of one of the wit
nesses at the hearings on Safety and Health Standards conducted 
by the Bureau of Labor Standards in 1968 A prototype of a por
table instrument for determining (within 2 mm ) the working levels 
within a mine was tested The operation of the unit is based on the 
analysis of air filter samples of RaA and RaC-RaC concentrations, 
which are measured discretely in two a-energy channels, and mea
surement of RaB plus RaC concentrations m a single /? channel 
Internal calculation of the concentrations of the four short-lived 
radon daughter products is followed by computation of the working 
level burden m the filtered air All calculations are done m analog 
fashion and analog-to-digital conversion provides digital readout of 
the data directly as working levels The status of the development 
of a personal monitor for measuring cumulative exposure to work
ing levels IS also reported (E R B ) 

1425 PROBLEMS OF LEGISLATION IN THE FIELD OF 
CIVIL APPLICATIONS OF NUCLEAR ENERGY. Domadorf, 
E. P. M. W. Electrotechniek, 47 209-16(May 1, 1969). (In 
Dutch) 

The history of nuclear legislation is briefly described, pointing 
out the necessity for international control The Netherlands are 
presently involved m 15 treaties and oi^anizations The specific 
problems of national nuclear legislation include the following 
safety standards must be established to protect industrial workers 
and the population at large, safeguards and controls must be set up 
against the military use of radioactive materials, storage and 
transportation of fuels and ores must be subject to preventive mea
sures, such as registration and licensir^ (TTT) 

1426 (STl/PUB-246) GUIDE TO THE SAFE DESIGN, CON
STRUCTION AND USE OF RADIOISOTOPIC POWER GENERA
TORS FOR CERTAIN LAND AND SEA APPLICATIONS A Report 
Prepared by a Joint lAEA/ENEA Working Party Safety Series 
No 33 (International Atomic Energy Agency, Vienna (Austria)). 
1970. 31p IAEA $1.50. 

A guide IS presented which is intended to facilitate the estab
lishment of an adequate standard of safety m the design, construc
tion, installation, use and ultimate disposal of radioisotopic power 
generators which have a power output range from about 100 milli
watts to some hundred watts and which are designed for use on 
land and on or under the sea Miniature generators for medical 
use, watches, etc and generators for use in space were excluded 
Two appendices are included which describe recommended fuel 
capsule and fuel capsule housing tests , adapted from IAEA t rans 
port regulations, which would ensure the safety of radioisotopic 

generators under accident conditions, and therefore provide a 
margin of safety in relation to normal operating conditions 
(L C L ) 

1427 EYE. Arch Lnviron Health, 20 197~9(t eb 1970) 
From ind Intei national Laser Safety Conference and Work

shops, Cincinnati, Ohio See COM -690333 
A summary Of the findings and recommendations of the work

shop on the eye held at the Laser Safet} Conference is presented 
It was reaffirmed that the primary hazaid from laser radiation is 
exposure to the eje radiation levels below those damaging to the 
e^e pose no threat to other bodj tissues and organs Data on the 
energy densities required to produce opthalmoscopicall> visible 
threshold lesions on the retina are reviewed and the paucilv ot 
information on the bioeffects of laser radiation in the near infrared 
region is noted The commercial availability of protective plastic 
films sheet and plates suitable for fabrication into a variety of 
configurations was discussed and the criteria for expressmg opti
cal exposures were reexamined The guidelines previously recom
mended for establishing exposure standards for laser personnel 
were reaffirmed It was recommended that investigations be ini
tiated into the effect of chronic exposure to laser radiation and 
mto the bioeffects of near infrared radiation from lasers , espe
cially in the 800 to 950 nm range and in the uv range from 200 to 
350 nm (E R B ) 

1428 PLACE OF FEDERAL LAW IN LAhER SAPETY. 
Moore, Raymond T. (Public Health Service, RockviUe, Md ) 
Arch. Environ Health, iO 203-6(t eb 1970). 

From 2nd International Laser bafety Conference and Work
shops, Cine nnati, Ohio See CONl -690333, 

The activities of the Bureau of Radiological Health of the Public 
Health Service since the enactment of the Radiation Control for 
Health and Safety Act m 1968 are described These activities in
clude laying the groundwork for development of laser radiation 
control procedures and development of facilities and programs for 
engineering and scientific research to evaluate both technological 
and biological aspects of laser control The technological aspects 
include development of facilities to evaluate laser emissions in
strumentation protective devices and industrial safety test pro
cedures and to make ph>sical measurements such as laser-beam 
power measurements essential to the development of performance 
standards and criteria for laser safety codes of practice in the 
use of lasers and laser personnel mstruction The proposed bio
logical investigation facilities are to be used for such activities as 
documentation of actual or potential laser effects on man research 
m the mechanism of laser-induced eye mjuries establishment of 
thresholds for laser exposure and provision of an mventory of 
potential laser hazards The correlation of the efforts of the Bu
reau of Radiological Health with the various state agencies m the 
administration of the laser control laws is cited along with the 
need for close cooperation among the many individuals, institu
tions and industries that either produce supply, or use lasers 
The effectiveness of federal authority through legislation, to brmg 
about laser safety at a significant level is limited by the degree of 
cooperation exhibited among the people m all aspects of laser 
production and application (E R B ) 

1429 US AIR FORCE PERMISSIBLE EXPOSURE LEVELS 
FOR LASER IRRADIATION. Carpenter, John A,; LehmiUer, 
David J., Tredici, Thbmas J . (Air Force School of Aerospace 
Medicine, Brooks Air Force Base, Tex ). Arch. Environ. 
Health, 20 171-6(Feb 1970). 

From 2nd International Laser Safety Conference and Work
shops, Cincinnati. Ohio. See CONF-690333. 

A biomedical research program was established at the U S Air 
Force School of Aerospace Medicme to determine permissible 
human exposure levels for laser irradiation These levels were 
designed to meet established standards of accuracy and safety and 
yet be realistic m relation to the continuance of technological 
progress Ocular exposures to laser beams focused to the 
smallest possible spot were employed The medical damage end 
point for retmal damage was an opthalmoscopically visible lesion 
on the retma within 1 hr Monkeys were used for the experiments 
because of their comparable optical quality to human systems 
Ruby (long-pulsed and Q-switched) neodymium (long-pulsed and 
Q-switched), and argon (continuous wave) lasers were compared 
m regards to the relation between total energy (microjoules) and 
retinal damage probability (a statisticall> derived distribution re-
latmg energy levels to observed damage) Assuming a one to one 
relation between retinal damage in monkeys and m man extrapola
tions to human values were made From these extrapolated 
values safe human exposure levels were predicted for retinal 
damage Similar safe exposure levels were established for cor
neal damage m man Data for these extrapolations were obtained 
from ocular exposures to a COj laser Rabbits were used m these 
exposure studies (E R B ) 
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1430 INTERNATIONAL ASPECTS OF APPROVAL AND 
SUPERVISION OF NUCLEAR ACTIVITIES. Boulanger, Werner: 
Phuong, Ha Vinh; McCuUen, John (International Atomic Energy 
Agency, Vienna), pp 25-38 of Aspetti Tecnlco-Procedurali della 
Slcurezza Nucleare e della Protezione Sanitaria per gli Implanti 
dl Potenza e per gli Impieghi Industrial! dei Radioisotopi. Roma; 
Comitato Nazionale Energla Nucleare (1968). 

From 13th Nuclear Conference, Rome, Italy. See CONF-
680330. 

The rapid increase in the number of countries operating research 
and power reactors and employing radioisotopes in medicine, indus
try, and agriculture is discussed With this increase, the need for 
uniform rules and regulations on safety standards for the protec
tion of life and propert> was recognized The past and present 
activities of the International Atomic Energy Agency in establish
ing procedures for approval and supervision of nuclear activities 
are described (H D R ) 

1431 (bWRHI^tt^, pp 498-507) PHILOSOPHY BEHIND 
THE FEULR\L RADl^lION COINCIL GUIDt b Tompkins, 
Paul C (federal Radiation Council, Washington, D C ) 

Radiation Protection Guides for application to activities such as 
Plowshare would be derived on the basis of the philosophy of the 
FRC in making recommendations for the control of radioactivity 
associated with normal peacetime operations as given in PRC 
report 1 Considerations involve a balance of benefit versus risk 
for each Plowshare activity that is proposed for industrial applica
tion usmg potential exposures small m comparison to the basic 
guide of 0 17 rem pei year as the primary reference condition 
Alternate approaches to achieving an appropriate balance have 
been suggested These include allocation of a fraction of the 0 17 
rem per capita per year to each relevant activity, setting a uni
versally applicable MPC for each nuclide of inteiest, and the 
concept of the dose commitment Data to show the benefit in terms 
of the national need for the resource m question (t g , gas pro 
duction) and the risk as mdicated b> the amount of lesidual radio-
activitv are a prerequisite to setting guidance for using Plowshare 
techniques in conjunction with consumer products available to the 
general public (auth) 

1432 (bWRH1^82, pp 508-28) APPLIC \TION OF ICRP 
RECOMMENDATIONb RI- LLVA.NT lO INTt RNAL UObE 
Cowser, K E Snyder, W b , btruxness, E G (Oak Ridge 
National Lab , Tenn ) 

Several of the basic concepts of ladi ition protc cti ">n (with em 
phasis on internal dose) curiently recommended hv the Interna 
tional Commission on R tdiological Protection (ICRP) ai e r e 
viewed the assumptions and methods used in the c ikulation of 
internal dose are summarized, and the practical application of 
the pertinent guidelines is illustrated Two broad sul)ject areas 
are considered standards of radiation protection and bases of 
internal dost estimation Topics discussed within the framework 
of radiation protection standards include maximum permissible 
dose, categories of radiation exposure, maximum permissible 
dose commitment simultaneous internal and external exposure, 
multiple organ exposure, and size of the exposed group Discussion 
of internal dose estimation is limited to selected items that in
clude the body burden of radionuclides and the calculation of ab
sorbed dose the dose equivalent the derivation ot maxinmm 
permissible concentration (MPC), the relationship ol stable ele
ment intake to the MPC, and short-term and chronic exposure 
situations (auth) 

1433 (bWRHL^82, pp 713-20) ROLE OF THE ATOMIC 
ENERG'i COMMISSION Oakley, W L (Atomic Energy Com
mission, Washington, D C ) 

Public health aspects of nuclear explosions fall into two cate 
gories operational safety during the conduct of the explosion, 
and the regulation of by product material resulting from the ex 
plosion Bv statute, the AEC has the responsibilit> for both a s 
suring operational safety and regulating b\-product material 
Current AFC safety and regulatory practices are described, future 
problems or needs discussed, and relation to federal, state, and 
local governments outlined (auth) 

1434 R^DIOTHFR\p•i OF UTPRINE CERVIX CANCER. 
STUDY ON THE METHOD Ot RADICAL IRRADIATION. Tazaki, 
Eisei; Oryu, Shinichiro (Tokyo Women's Medical Coll.). Gan 
No Rinsho, SuppL; 174-9(Nov 1969). {In Japanese). 

The standards for radiotherapv of cancer of the uterine cervix 
are discussed The combined use of external and intracavitirv 
irradiation is considered to be genenllv most effective The 
standard treatment for external irradntion is to deliver 4 500 
to 6,000 R fractionated in a week]> dose of 1 000 R vvith ''̂ Co or 
other high-voltage radiation in two-field irradiation Various 

methods of intracavitary radiotherapy including the Stockholm 
method, and Manchester method, as well as the one developed 
by the authors are outlined The combined use of intrauterine 
and intravaginal irradiation is recommended in most cases In 
the early stage, intracavitary irradiation proved to be more ef
fective in contrast to the heavier use of external irradiation in 
the advanced stage of cancer The clinical experiences suggested 
that irradiation of the total pelvic cavity should be kept to the 
minimum because of the subsequent disorders of the bladder and 
rectum The study on the cases of intrapelvic recurrence of 
cancer is also briefly presented (NSA of Japan) 

1435 (KURRI-TR-68) SYMPOSIUM ON THE FUTURE OF 
USED FUEL TRANSPORT AND THE PROBLEMb, KUMATORI, 
OSAKA. 11 MARCH 1969. Katsurayama. Kosuke, Tsujimoto, 
Tadashi (Kyoto Univ. (Japan) Research Reactor Inst.), 47p. 
(In Japanese). (CONF-690340). 

The future of transport of used fuels and the associated prob
lems, especially in large-scale commercial atomic power sta
tions IS examined The following reports and also the panel 
discussion given at the Symposium, are given present status 
in ovei seas countries, and the international problems, transport 
of used fuels in Japan, reprocessing of used fuels in Japan, legal 
procedures concerning the transport of used fuels in Japan, r e 
search, development and standards on transport containers, the 
future of used fuel transport in Japan, and insurance-agamst-loss 
in transport of used fuels (NSA of Japan) 

1436 (SZty-4/70) INTEGRITY OF lYPf A AND B PACK
AGING FOR SHIPMENT OF RADIOA.CTI\ h MATERIALS. Rich-
ter, D.; Birkigt, \\. (Staatlicht 7entrale fuer Strahltnschutz, 
Berlin (East Germany)). M ii 1970. 22p. (In Germ m). Dep. 
CFSTI (U. S Siles Only). 

On the basis of an analysis of the requirements on the inttgritv 
of packages for the shipment of radioactive materials cut rentlv 
in use, the relationships are outlined which allow derivation of 
the necessarv radiological integi it> (activity leakage rates) or 
engineering integrit\ (gas leakige rates) from radntion protec 
tion parameters Some representative ex imples are calculated 
of l>pes \ and B packages tor i adioaclive materials of medium 
activity Proposals are made tor more precise legulations on 
inttgi itv (tr-auth) 

1437 STUDIES ON INTDIVIDUAL DEVIATIONS IN DOSE 
DISTRIBUTION FROM THE STANDARD DISTRIBUTION I 
2- AND 4- AXIAL PENDLLUM RADIATION TO THE SMALL 
PELVIS Eichhorn, Hans-Juergen; Richter, Juergen {Deutsche 
\kademie der Wissenschaften, Berlin) Strahlentherapie; 138 
560-70{Nov 1969) (In German) 

A study of the possible error was done by using one standard 
dose distribution established for a standard phantom, on a patient 
cross section with different dimensions, during moving beam 
telecobalt therapv for gynecological tumors The influence on 
the dose distiibution of the dimension and torm of the cross-
section the axis depth, and the interposition of bone were studied 
with a computer It was observed that the maximal error made 
was of the order of 10'^ with different cross sections, but of the 
order of 22'̂ r when the skeletal interposition was not taken in ac
count When standard isodose distribution was established for 
five different situations instead of one the e r ro rs could be re 
duced to less than 8'̂  The dose rate at axis must, however be 
estimated for each individual patient (auth) 

1438 (CEA-R-3975) VALIDITY Ot RADIOACTIVE STAN
DARDS Le Gallic, Yves, Thenard, Mane (Commissariat a 
I'Energie Atomique, Saclaj (trance) Centre d'Etudes Nucleaires) 
Mar 1970 52p (In French) Dep CPbTI (L b. Sales Only) 

There are three types of radio ictive standards primary stan
dards secondary standards and reference sources Primary stan
dards have a gieat interest especially to provide a good reliability 
of the standards which are deliveied bj a N itional Latjoratory 
Secondary standards are the most commonly used but it is neces
sary to be confident in their validity The elaboration of these 
standards and some considerations on various error factors are 
studied Seveial international intercomparisons to which the 
L M R takes part in show the interest of these intercomparisons 
to qualify a laboratory but also point out the need of primaiv 
standards (auth) (Prance) 

1439 (OONt-690335, pp 9-12) FEDERAL-STATE COOP-
EKAIION IN THE CONTROL OF RADIATION, PAST AND PRES-
EN I Ui lson.E Frank (Arkansas Dept of Health, Little Rock. 
Div of Radiological Health) 

Radiation piotection progiams m the U S A are discussed with 
emphasis on the role ot State and Fedeial government It is pointed 
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out that Public Law 90-602 (Oct 1968) sets up the legal mecha
nism for Federal — State cooperation in protection of the population 
agamst non-ionizmg radiations (C H ) 

1440 (CONF-690335, pp 34-8) ROLE OF STATES AND 
REGIONAL OFFICES IN THE CONTROL OF RADIATION. Han
sen, Chris A. (Bureau of Radiological Health, Rockville, Md ) 

The role of State health agencies regional offices of the Public 
Health Service and the Federal Environmental Control Adminis
tration in the development of programs for radiation protection of 
human populations as well as other environmental control pro
grams, is discussed The implications of legislation enacted in 
1968 (Public Law 90-602) which authorizes the Secretary of Health. 
Education and Welfare to establish and administer standards for 
the performance of all sources of non-ionizing radiation are con
sidered (C H ) 

1441 (CONF-690335, pp 57-71) PANEL: IMPLEMENTA
TION OF PUBLIC LAW 90-602. Elder, R. L., McMartin, H. L . 
Snow, D. L., Nelson, D. J. Jr . , Neill, R. H. (Bureau of Radio
logical Health, Rockville, Md.). 

The implementation and administration of Public Law 90- 602 
are discussed with emphasis on provisions for cooperation be
tween State and Federal agencies in establishing performance 
standards ensuring the safety of electronic equipment in regard 
to the emission of non-ionizmg radiations that may have an ad
verse eftect on public health Implications of the law m regard to 
the responsibility of manufacturers of electronic equipment are 
considered The need for standards covering protection against 
lasers and microwaves is discussed The current status of a 
program to ensure the safet> of diagnostic x-ray equipment is r e 
viewed (C H ) 

1442 DATA. SECTION II. WATER. Radiol. Health 
Data Rep.; 11 251(May 1970). 

Standards for gross a and P radioactivity and content of ^̂ ^Ha 
and ***Sr in drinking water in the USA, based on ledera l Rad.acion 
Council recommendations, are reviewed. (C.H ) 

1443 (CONF-690335) CONl-FKLNCE ON IFDFRAI -bl M E 
IMPLEMENTATION Ot PUBLIC LAW 90-602, MON FGOMt K\ , 
ALABAMA, MARCH 24-28, 1969 (Bureau of Radiological Health, 
Rockville, Md ). Sep 1969. 163p. (ORO-69-4) CFSTI 

Public Law 90-602 (1968) gives the Department of Health Edu
cation and Welfare (HEW) the authority and jurisdiction tor con
trol of all sources of non-ionizing radiation in Federal installations 
or installations under Fedei a! jurisdiction The role of the Fn-
vironmentai Control Administration of HE\\ in carrving out the 
provisions of the Law is discussed including the establishment of 
standards for all electronic product radiation (EPR) equipment 
manufactured or used in the U S A and enforcement of compliance 
in Fedeial installations with aopropriate provisions for mutual 
State participation It is pointed out that the role of the Federal 
government is limited to performance standai ds for electronic 
equipment relative to radiation emissions while the States will 
have the responsibility foi regulating the use of electronic equip
ment to protect the public against the hazards from electronic 
product radiation (EPR) Current standards for the use of elec
tronic products are reviewed Separate abstracts were piepared 
on 11 papers that discuss Federal and State programs for the pro
tection of the public against ionizing radiations (C H ) 

1444 (CONF-690335, pp 77-83) STATE-FEDERAL ROLE 
IN RADIATION CONTROL. Kinsman, Simon (California Dept 
of Public Health, Berkeley Bureau of Radiological Health) 

The role of State and Federal governments in the control of 
radiation exposure of human populations is delineated It is pointed 
out that the Atomic Energy Commission has been delegated the 
authority to control and regulate radiation hazards from ionizing 
radiation from source by-product and special nuclear materials 
except those materials regulated by the States pursuant to agree
ment between individual States and the Atomic Energ> Commission 
State agencies regulate other sources of ionizing radiation under 
their jurisdiction The Federal Department of Health, Education, 
and Welfare formulates national policy with respect to radiation 
sources other than source by-product, and special nuclear mate
rials Both the Atomic Energy Commission and Department of 
Health Education and Welfare carry out research, provide train
ing programs for radiological health personnel provide consulta
tion services to the States and provide assistance to the States in 
assuming responsibilit> for control of ionizing radiation The 
registration, licensing, inspection, countermeasures and com
pliance regulations concerning all radiation sources not controlled 
by the Atomic Energy Commission are the responsibility of the 
respective States If any State does not have the resources to 
execute its responsibilities, it may request assistance from the 

Atomic Eneig> Commission and/or the Department of Health 
Education and Welfare The provisions of Public Law 90-602 
relevant to the contiol ot all souices oi non-ionizing ladiation m 
installations under fedeial jurisdiction and the lole of the States 
in the deve](;pment of performance stand u ds for electi onic equip
ment capable of generating, electronic product radiation (EPR) arc 
rev lewed (C H ) 

1445 CONSTHLCTIONAL AND ORGANIZATIONAL MEA
SURES FOR RADIATION PROTECTION IN THE RADIOLOGIC 
DIAGNOSIS, von Stromberg, Goetz (Siemens Aktiengesellschaft, 
Erlangen, Ger.). Strahlenschutz Forsch. Prax., 7 119-31(1967). 
(In German). 

Layout and structural material are discussed for a department 
of diagnostic radiology Permissible doses for patients exposed to 
radiation and for personnel are internationally standardized and 
determine the basic layout of a radiology department Fwo floor 
plans and a structural cross section through the building are dis
played in diagiams Shielding properties for various construction 
materials are tabulated In addition, special protective measures 
are discussed for rooms containing unexposed films and devices 
used for diagnostic nuclear medicine (H B G ) 

1446 (ORNL-TM-2991) CALCULATION OF NEUTRON-
INDUCED PHYSICAL DOSES IN HUMAN TISSUES. RItts, J. J.; 
Solomito, M ; Stevens, P. N (Oak Ridge National Lab., Tenn.). 
22 May 1970 Contract W-7405-eng-26. 104p. Dep. CFSTI. 

Improved multlcoIUsion neutron fluence-to-dose conversion 
factors were calculated by solving the combined neutron and y-
ray transport problems in phantom models designed to repre
sent human beings. Also, new neutron fluence-to-kerma factors 
and improved secondary y-ray yields were determined for the 
elements composing the slabs The neutron and y-ray cross-sec
tion data used in the calculation came primarily from ENDF/B 
and the OGRE Library, respectively. The computer code ANISN 
was employed in solution of the transport equation The neutron 
fluence-to-kerma factors calculated herein agree very well with 
previous work The results are presented for the 11 most com
mon elements in the standard man. Multicollision neutron fluence-
to-dose conversion factors were calculated for neutron sources, 
either beams or isotropic fluxes of energies from 15 MeV to ther
mal, incident on a 30 cm slab with infinite or finite transverse di
mensions. The curves representing the total of the neutron and -y-
ray energy deposition were found to range from approximately 6% 
to a factor of two lower than those previously reported This ef
fect 18 attributed primarily to the treatment of secondary y rays 
and becomes more pronounced with increasing depth Results are 
presented for 38 different combinations of source and geometry 
and for the maximums as a function of the source energy for each 
set of calculations (auth) 

1447 D\TA SECTION II. W \TI R Ridiol. Health Data 
Rep ; 11 39e(\pr 1970) 

\Vater sampling programs ot the Public Health Se'vice, th" 
Federal Watci Pollution Control Administtation, and other fed
eral , state, and local agencus are discussed Standiid'; recom
mended by tht Fedeial Radiation Council toi drinking water aie 
3 pCi 1 foi "fiRa and 10 pCi/1 tor ^''Si. (H L W ) 

1448 STANDARDS NEEDS IN CONTROLLING RADIATION 
EXPOSURE o r THE PUBLIC. Snow. Donald L. (Public Health 
Service, Rockville, Md.), Amer. J . Public Health; 60: 243-9 
(Feb 1970). 

A number of needs were identified for standards that will mini
mize the public exposure to both ionizing and nonionizing radiation 
Such needs include m addition to electronic products-ielated 
standards criteria on which the standard can be based furthei 
guidance for setting emission or exposure standaids in the case 
of multiple number of sources of ionizing radiation exposure or 
electronic products emitting ionizing radiation and further in
strumentation or data collection methodology to promote unifor
mity and comparabilitj of exposure data (auth) 

1449 (ORNL-RSIC-25(^uppl.l)) SHIFLDING BENCHMARK 
PROBLEMS. Proflo, A. E. (ed.) (Oak Ridge National Lab,, 
Tenn,), Aug 1970. Contract W-7405-eng-26. 44p. (ANS-SD-
9(Suppl.l)). Dep, CFSTI. 

The Benchmark Problems Group of the American Nuclear 
Society Shielding Standards Subcommittee (ANS-6) has selected 
several "benchmark" problems for testing computational methods 
of radiation transport Problems are described and solution data 
are presented It is anticipat(?d that publication of these problems 
will serve to focus attention so that careful work will produce 
solutions which are representative of the state-of-the-art The 
problems will also serve to specify standard configurations so 
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that mcaning'ful compai isons can be made between different cat 
cuHtional methods and between experimental and caUulationa! 
icsults Suppk ment 1 pro\ ides an additional solution to a piob-
It m issued prcviouslj 'neutron spectium m graphite) and presents 
1 new problem (nucloon meson case idc in iron) (iuth) 

1450 (CEA-N-1291) SAFETY-CRITICALITY RECOM
MENDATIONS CONCERNING THE STORAGE OF FISSILE MATE-
RIALS. (Commissariat a I'Energie Atomique, P a n s (France)). 
Jun 1970. 37p. (In French). Dep. CFSTI {U. S. Sales Only). 

General instructions relating to design and use 6f storage loca
tions for fissile materials are given Some standards are proposed 
and examples are given for storage of enriched uranium or pluto-
nium in the form of ingots solutions solid waste or fuel elements 
(auth) (France) 

1451 (CONF-6911U1- pp 21-JU) HhCbM \VOHK OF 
THE NCRP ICRL AND ICRP OF INTEREST TO \CCFLERA-
TOR HEALTH PHYSICISTS. Cowan. Frederick P (Brook-
haven National Lab Upton N. Y.). 

The organizations and recent publications on acceleiator health 
physics of the National Council on Radiation Protection and Mea
surements (NCRP), International Commission on Radiation Units 
and Measurements (ICRU), and the International Commission on 
Radiological Protection (ICRP) are briefly discussed (W H K ) 

1452 (CONF-691101- pp 31-41) RADIOLOGICAL 
SAFETY IN THE DESIGN \ND OPERATION Of- PARTICLE 
ACCELERATORS. Vallario Edward J (Atomic Energy 
Commission Washington. D C ) . Howe, Harry J (Argonne 
National Lab 111 ) 

The United States of America Standards Institute (LSASI) Mam 
Committee N-43, "Equipment for Non-Medical Radiation Appli
cation," examined the need for establishing radiation-protection 
norms for particle accelerators A subcommittee designated as 
N-43.4 Particle Accelerators was established to develop a Na
tional Standard on Radiological Safety in the Design and Opera
tion of Particle Accelerators In undertaking this assignment, 
the subcommittee realized that for the purpose of the standard it 
was necessary to define particl** accelerators in terms of energy 
Differences in design considerations as well as uncertainties in 
radiation measurement for the high energy accelerators suggested 
that this standard be limited to particle accelerators having pr i 
mary energies less than 100 MeV The basic considerations in
cluded the characteristics of and controls for radiation as they 
affect accelerator design, operating procedures, and exposure 
evaluation The radiation protection design cri teria included 
guidance on radiation shielding, radiation damage, i e , deteriora
tion of insulating materials and related methods for minimizing 
damage, safety systems, i e , methods by which desired protec
tion can be achieved, and design considerations for accelerator 
controls, interlocks, and warning devices Sections on Operational 
Health Physics, Radiation Measurements and Dose Assessment 
provide procedural guidance basic to radiation safety The pro
posed standard has received full approval from the Main Commit
tee and is awaiting official sanction by the USASI Nuclear Stan
dards Boards before becoming a United States Standard (auth) 

1453 CHEMICAL RESIDUES IN MILK. SECTION VI. 
RADIOACTIVE CONTAMINATION. Mocquot, G., Ducluzeau, R, 
Annu. Bull , Int. Dairy Fed., Part 5, 85-131(1968), 

A comprehensive discussion of the radioactive contamination 
of nnlk is presented The natural and artificial sources of radio
nuclides are defined, the transport of these nuclides through the 
food chain (fallout-fodder-cattle-milk-man) is described, and the 
incidence of ^Sr, '^'l, and '^^Cs m milk at various locations is 
given The repercussions on public health of radioactive milk 
contaminants are discussed in terms of the biological, physical, 
and genetic effects of radiation and the factors such as biological 
and physical half-life and ability to pass through the food chain 
that affect or modify the hazards of the presence of particular 
radioisotopes m milk The existing analytical methods for de
tecting the presence of specific radionuclides in milk are ex
amined and the problems inherent in sampling techniques that 
affect the analyses are stated The effects of processing, manu
facturing, and storing milk and milk products on the level of r a 
dioactive contamination are examined and the prevention of con-
tammation at the production and processing level and at the 
consumer level is considered The protection of the consumer 
IS discussed in terms of the activities of responsible authorities 
the means employed by these authorities, and the setting of stan
dards (maximum permissible levels) for radioactivity m milk 
(E R B ) 

1454 BASIC APPROACH FOR SAFETY ANALYSIS AND 
CONTROL OF PRODUCTS CONTAINING RADIONUCLIDES AND 
AVAILABLE TO THE GENERAL PUBLIC. P a n s ; European 
Nuclear Energy Agency (1970). 32p. $1.50. 

A group of experts of international origin has, under the spon
sorship of the European Nuclear Energy Agency (ENEA), estab
lished a gmde for the safety analysis and control of consumer 
products contaimng radioisotopes The gmde deals with both 
general considerations and control procedures The general 
considerations involve determination of the external radiation 
dose or dose commitment from a single product or multiple 
products to an individual member of the public or the population 
in general The control procedures include surveillance, testing, 
notification or instruction and identification of product An ap
pendix presents a dose apportionment for products exempted 
from the guidelines on the basis of risk/benefit considerations 
Two annexes are included that present radiation protection stan
dards for classes of exempt products and the present status of 
products containing radioisotopes and are available to the general 
public (F R B ) 

1455 BIOLOGICAL EFFECTS OF MICROWAVE AND RADIO-
FREQUENCY RADIATION, Cleary. Stephen F . CRC Cnt , 
Rev. Environ. Contr.: 1 257-306(Jun 1970). 

The biological effects of exposure to microwave and radio-
frequency radiation are discussed with particular emphasis 
on the effects on man The basis for the human exposures is 
also considered and a comparison is presented of standards 
that are presently m effect m several countries throughout 
the world (auth) 

1456 SECOND INTERNATIONAL CONGRESS OF THE 
INTERNATIONAL RADIATION PROTECTION ASSOCIATION, 
3-8 MAY, 1970, BRIGHTON, ENGLAND. Abstracts of Papers 
Presented at the Congress. Health Phys.; 19 67-172(Jul 1970). 
(CONF-700505-(Absts.)). 

Abstracts of the three hundred papers presented are given 
under the following session titles, monitoring of workers (mclud-
ing whole body countmg and review and use of TLD and TSEE), 
radiation protection policy and administration (mcluding trammg), 
symposium on plutonium problems, release of activity mto the 
environment, operational health physics (mcludmg accelerator 
problems and a review of operational experience), symposium on 
biological recovery from radiation damage, accidents, emergency 
procedures and lessons, radiation effects in man, population ex
posure, neutron dosimetry and radiation physics, radiation protec
tion standards, radioecology (mcluding natural radioactivity and 
fallout); experimental data (including radiobiology), mstrumenta-
tion and analysis, metabolism in man, occupational medicine, 
dosimetry; environmental monitormg (UK) 

1457 RADIATION SAFETY NORMS (NRB-69), Dibobes. 
I. K.; Knyazev, V. A.; Moiseev, A. A,; Moskalev, Yu. I.; Si-
vintsev, Yu, V.; Teverovskii. E. N.; Terman, A, V,; Shamov, 
V, P, At. Energ. (USSR): 28. 463-7(Jun 1970). an Russian), 

The radiation tolerances accept the concept of justifiable risk, 
which IS defined as a risk less tiian or equal to the n s k associated 
with the harmful effects of non-radioactive, industrial sources 
The risk must be justified by the utility of radioactive sources 
The allowable dose does not include the background dose or the 
dose received by patients in the course of medical treatment 
People are divided into three catagories (A) individuals, (B) 
groups of people working with or living near radioactive sources, 
and (C) the population as a whole in estimating the radiation dose 
that would be of genetic significance The maximum allowable in
ternal and external radiation doses to individuals are as follows 
5 biological equivalent rads (ber)/yr to the whole body, gonads, 
and bone marrow 15 ber/yr to the muscles, fatty tissues, liver, 
kidney, spleen, lungs, eyes, and other body organs, 30 ber /yr to 
the bone, thyroid, and skin, and 75 ber/yr to the hands, forearms, 
and legs The above doses are reduced by a factor of 10 for 
people m category B The limiting dose to the thyroid gland of 
children under 16 is 1 5 ber /y r Individuals who may obtain 30% 
of the annual dose are subjected to dosimetric control and medical 
observation A whole-body dose of 25 ber is considered potentially 
dangerous with medical observation being called for The concept 
of a maximum allowable concentration of an activity is replaced 
by the concept of an aver age-annual allowable concentration of 
activity For most isotopes the average-annual concentration is 
a factor of three greater than the maximum allowable concentra
tion, but IS a factor of 10 greater for a number of isotopes such 
as ^°Sr and ^̂ ^Cs The genetic dose to the population as a whole 
should not exceed 5 ber over 30 years A total of 10 to 15% of 
this allowable genetic dose was Incurred from radioactive fall
out as a result of nuclear testing. (TTT) 
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1458 (RISO-196) STl DIES IN NEUTRON PHYSICS, I. 
THERMAL NEUTRON BFAM STANDARDIZATION BY MEANS OF 
THE 'He(n,p)T REACTION. H. THE ORDER-DISORDER TRAN
SITION IN BETA-BRASS STUDIED BY NEUTRON DIFFRACTION. 
Als-Nielsen, J , (Danish Atomic Energy Commission, Risoe, 
Research Establishment), Apr 1969. 82p. Dep, CFSTI (U. S. 
Sales Only). 

Thesis, Submitted to Univ, of Copenhagen, Denmark. 
A ser ies of experimenta' investigations in nuclear physics and 

solid state ph>sics utilizing thermal neutrons from the DR 3 r eac 
tor at Riso is reviewed The nuclear physics experiments concern 
a method employmg the ^He(n,p)T reaction for standardization of 
thermal neutron beams These experiments made up some of the 
mvestigations necessary for the recentl> completed measurement 
of the free neutron half-life Ihe solid state physics experiment 
deal« with the study of order-disorder transition m beta-brass by 
neutron diffraction techniques These experiments were carried 
out for comparison with modern theories of critical phenomena 
accompanying second-order phase transitions (77 references) 
(auth) (Denmark) 

1459 (CONF 691212 pp 8" 102) STANDARD MAN 
STANDARD P-^TIENT Morgan Karl Z (Oak Ridge National 
Lab , Tenn ) 

From Medical Radionuclides Radiation Dose ind Effects 
Symposium Oak Ridge Tenn Dec 8 11 1969 

Characteristics of tht standard man were fir&t igi eed upon at the 
Chalk River conference in September 1949 Today he is refeired 
(o as the reference m in Calculations making use of this mm can 
be compared lather easih and the final conclusions e\aluated with 
an> other similarlv leferenced calcul ilions The Inte nation il 
Commission on Radiological Protection (ICRP) i t fcience man 
report and the companion report the revised ICRP internal dose 
handbook ire expected to be published in 1970 and 1971 lespec 
tivelv In the revised ICRP internal dose handbook considerable 
use will be made of the ICRP le eience man repoi t lung model 
report of P E Morrow et al and the ICRP GI tiact leport of I S 
Eve as well as MIRD '•upplements 2 and 3 b> L V DiUman ind 
W S Snyder Much of the data in these reports regarding the chai 
acteiisticb of the refeience man and dose calcul itions for some 
300 1 adionuchdes will provide guidance in estimating the dose Irom 
these same radionuclides when the> are administered to the patient 
The revised ICRP internal dose handbook will be more applicable 
for calculating patient dose than the previous leport because m 
formation is provided for specific chemical compounds rather than 
for just soluble and insoluble compounds When m iking medical 
application of these data the limitations and assumed characteris 
tics of the reteience man must be recognized and appropriate 
account must be taken of age sex weight metabolic pattern con 
dition of health chemical blocking etc of the patient The choice 
of radionuclide its chemical form and its method of administra 
tion to the patient are important not only in determining whethei a 
medical procedure or treatment is successful but also from a 
health physics point of view in avoiding unnecessary patient expo 
sure The reference man reports should provide guidance in 
estimating dose fiom conventional medical applications of radio 
nuclides to the patient and should indicate ways to avoid unneces 
sary patient exposure and also suggest new and better applications 
of radionuclides for treatment and diagnosis (auth) 

1460 (CONP 691212- pp 399 411) DOSE EFFECT 
MODIFYING FACTORS IN INTERPRETING MEDICAL EXPO 
SURES Bond, \ P (BrooKhaven National Lab Lpton, 
N Y ) 

From Medica^ Radionuclides Radiation Dose and Effects 
Symposium, Oak Ridge Tenn , Dec 8-11 1969 

Dose — effect modifying factors which must be considered in 
addition to absorbed dose m estimating the degiee of possible 
effect of exposure to ionizing radiation are discussed with specific 
reference to diagnostic nucleTr medicine The fraJTiework and 
terminology used by the International Commission on Radiation 
Units and Me isurements the National Council on Radiation Pro 
tection and Measur^^ments (NCRP) and similar groups to charac 
terize dose—effect modifying factors appear to be suitable at 
present for use m nucleai medicine The NCRP has recommended 
numerical values foi the quality factor that appe u to be appro 
priate for present use in nuclear meditme The possible lequire 
ment for introducing additional d se effect moditying factors to 
take into account dose rate dose distribution and chemical effects 
produced m the couise of the disintegration of ceitain isotopes is 
discussed It IS concluded that although some of these possible 
factors require additional study and then use may become neces 
sary at a later date theie is no compelling reason at present for 
their introduction (auth) 

1461 (COM 6^1212 pp473 9) \CTIVITiLS 01 THE 
MFDICAL INTERNAL R\DI \ r iON DOSh COMMITTEI (MIRD) 
OF IHh bOClEr\ !}• M C L E \ R MFDICINt Rohrtr Robert H 
(Emoiv Lniv \tlanta Ga 1 

I-rom Medical Radionucl des Radiation Dose and Effects 
Symposium Oak Kidge lenn Dec 8 11 1909 

The Medical In'einal Radiatioi Dose (MIRD) Committee of the 
Society ot Nuclea'- Medic ne A-as to med in I9b4 to sei ve the m 
creasing needs of the, nuc e u medical communil> with the best 
Lstim itc^ of th absorbed k c to patients who are administered 
radijphiimiceutic lis l o u hievt this „o il the committee pio 
postd to devf lop col ect md ci itically ev iluate information in the 
toilowmg areas loimula:5 units and ymbols that are eonsislent 
for abboibed dose calcul Uions h\ eithei manual or computer tech 
niqucs ph\ sical and nut ta i l(ta> scheme d ita nteoed as input 
foi the formul is developed metaboJ dat i on (he di tiibution and 
lifetimes ol r idionuclides idministe '̂ d a labeled ph ii n aceuticals 
loi Ihe total b(d> specitic iigans and subc rgan regions as well 
a to considei the influence of the patieni ^ age and clinical state 
on best vaiiablcb chemical i adiothemital and i aoionuclidic 
purity and stability and physical thai i t teristics of adiophaima 
ceuticals when the\ a i t apt to affect the ibsorbed dose to the 
patient docuraty of the c ilibr uion methods used for determining 
the ittivitv of a radiopharmaceutical and anatomic and phvsio 
logic data for patients of vaiious ages and body types T lie com 
miitee has adopted the absoibed fi action tontept for computing 
absorbed dose ihe first th i te publications of the committee con 
tain the recommended met lod for cal ul uing the absorbed do^e 
physical radionuclide data and extensive tables of ibsorbed fr^tc 
tions Many of the publications currently m preparation are d i 
rected to the estimation of absorbed dose resultmg from specific 
radiopharmaceuticals The w irk of the MIRD Committee is 
open-ended and will continue as long as new radiopharmaceuticals 
are developed (auth) 

1462 (N'iO-4 00(3rdEd)) M'\NLAL OF STANDARD PRO-
CEDLRES Harley John H. (ed.) (New "i ork Operations Office 
(AEC) N \ , Health and Safet> Lab.). Stp 19 0, 5o4p Dep. 
NTIS 

Procedures that have been tested ovei an extended period of 
time with manv samples are included The diMsions within the 
manual are general data section radiation measurements 
sampling chemital pioceduies fillout methods specifications 
(P C H ) 

1463 DEFI NCF OF CRITFRIA FOR THE DESIGNATION 
OF PERSONS WORKING WITH I NSEALFD RADIOACTIVt SLB 
ST\NCFS Hughes D (I niv of Leeds Eng.) Nature (Lon
don) 22 ' 1151(12 Sep 19 0) 

Tht author replies to tht cr i t i t i sms of Bush (Natuxe 2 lloO 
(Sept ! th 197U)) With regaid to the maximum activitv to be 
handled at one time the auth i states that his figuies have not 
piovcd icst i ictn t to unuers t\ uses With legaid to the inhaled 
fiattion of total tctnit \ handled Hughes eonsideitd th it his 
t iguits for "̂Kr md Xe slould be idjusttd With regaid to 
maximum turnover per quaitt i comments are made in tht light 
of I( RP recommendations n induidual monitoring ot peisonnel 
Further guidance on tht levels at vhich dtsignation is nccessan 
IS rem ested (I K 

1464 RADIATION STANDARDS Bond V P. (Brook-
haven National Lab , Upton N Y ) . Trans Amer Nucl Soc 
13 518-19(Nov 1970) 

From Meeting of the American Nuclear Society Washington, 
D C See CONF-701102 

1465 DEVFIOPMFNT OI UNIFORM STANDARDS FOR 
INTFRNAl RADIATION PRO rI CTION Com Naz Fnerg Nucl 
Notiz 16 No 3 72 3(Mar 1 ) 0) (In Italian) 

The need for the development of uniform standards for internal 
radiation protection is discussed The Italian standards for maxi
mum permissible concentrati in (MPC) of radioisotopes in man are 
summarized and compared with international standards (J S R ) 

1466 AMERICAN NAIIONAL STANDARD FOR NUCLEAR 
CRTTICALITY SAFETY IN OPERATIONS WITH FISSIONABLE 
MATERIALS OUTSIDE REACTORS ANSI N16 1-1969 Revision 
of N6 1-1964 Hinsdale, 111 American Nuclear Society a970) 
l i p 

A standard to provide guidance for prevention of cnt icahty 
accidents in handlmg storing processing and transporting 
fissionable materials is presented The scope of the standard 
IS described and terms used are defined Other sections contain 
information on nuclear cnticality safety practices single-
parameter limits for fissile nuclides and multiparameter 
control (J R D ) 
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1467 RADIATION STANDARDS AND PUBUC HEALTH. 
Eisenbud» Merril (New York Univ., N. Y.), Nucl. Safety; 12: 
l-8(Jan-Feb 1971). 

The radiation-safety record of the AEC has been good, but 
changes in the present regulatory system are needed to reconcile 
differences between public attitudes and the AEC. AEC regula
tions are based on the recommendations of the ICRP and the NCRP, 
and the standards contain extensive built-in conservatism How
ever, the emphasis on the maximum permissible concentrations 
of radionuclides in a i r and drinking water should be changed to 
specify the maximum permissible daily mtake from all sources to 
take into consideration multiple sources and ecological factors. 
Further, the dual responsibility of the AEC for the development of 
nuclear power and the protection of the public has contributed to 
lack of public confidence m the AEC. Accordingly, it is recom
mended that responsibilities for setting radiation limits be shifted 
to another agency of the federal government. The same agency, m 
cooperation with the states, should assume responsibility for en
vironmental monitoring in the vicmity of AEC-licensed facilities, 
(auth) 

1468 (Y-1754) A-RAY AND NUCLEAR RADIATION FA
CILITIES, PERSONNEL SAFEtY FEATURES. Mason, W J.; 
Pipes, E. W.; Rucker, T R ; Smith, D N ; West, C W (Umon 
Carbide Corp , Oak Ridge, Tenn Y-12 Plant). 18 Deo 1970 
Contract W-7405-eng-26. 71p. Dep. NTIS 

The development and implementation of these standards are de
scribed and the general philosophy and approach to these standards 
are outlined. The use of a matrix (type of installation versus r a 
diation safety feature) to facilitate equipment classification and 
personnel safety feature requirements is presented. Included is 
a set of the standards showing formats, matrices, etc , and the de
tailed standards for each safety feature (auth) 

1469 REVIEW OF INTERNATIONAL MICROWAVE EX
POSURE GUIDES. Swanson, Jon R.; Rose. Vernon E.j Powell, 
Charles H. (International Labour Office, Geneva. Public 
Health Service, Cincinnati). Amer. Ind. Hyg. Ass. J . ; 31: 623-
9(Sep-0ct 1970). 

A review of microwave exposure criteria used m the United 
States and other western countries m the past ten yrs indicates 
a general acceptance of a powei density exposure level of lOmW/ 
cm^ The U.S.S.R. and Poland specify permissible levels lower by 
a factor of 1000 at 10 ^W/cm^, while Czechslovakia has proposed 
a sliding scale allowir^ 25 juW/cm^ for an average workmg day 
exposure The first U S. standards considered only the power 
density level of microwave energy and did not consider other 
factors affectmg biological response such as multifrequency ex
posures, time of exposure, frequency used, and environmental 
factors such as the heat load or coolmg capacity of the workplace. 
The effects of severe heat s t ress or intense cold on the body's 
cooling capacity were noted m the latest U S. standards, al
though the definitive recommendations for applying the concepts 
were not provided Future standards should reflect environmental 
s t ress as well as other factors found to affect the biological r e 
sponse to microwave energy. (E.E.H.) 

1470 (BRH/OBD-70-3) 1969 ANNUAL REPORT TO THE 
CONGRESS ON THE ADMINISTRATION OF THE RADIATION 
CONTROL FOR HEALTH AND SAFETY ACT OF 1969, PUBLIC 
LAW 90-602. (Bureau of Radiological Health, Rockville, Md.). 
1 Apr 1970. 95p. NTIS. 

This annual report contains a thorough appraisal of the in
cidence of biological injury and effects, including genetic effects, 
to the population, a list of Federal electronic product radiation 
control standards, an evaluation of the degree of observance of 
applicable standards, a summary of outstanding problems m the 
administration of the Act, an analysis and evaluation of research 
activities and technological progress for safety, a list of com
pleted or pending judicial actions, the extent to which technical 
and consumer-onented information was disseminated, and the 
extent of cooperation between Government officials and repre
sentatives of industry and other mterested parties The report 
also contains such recommendations for additional legislation 
as the Secretary deems necessary to promote cooperation among 
the several States in the improvement of electronic product radia
tion control and to strengthen the national electronic product r a 
diation control program, (auth) 

1471 (BRH/DEP-70-28) PRESENT FEDERAL CONTROL 
OF HEALTH HAZARDS FROM ELECTRONIC PRODUCT RADIA
TION AND OTHER TYPES OF IONIZING RADIATION (AS OF 
NOVEMBER 1969) (Bureau of Radiological Health, Rockville, 
Md Div of Electronic Products) Nov 1970 208p NTIS 

The results of a survey that was performed during the period 

from June to October 1969 to investigate the various facets of 
Federal radiation control are documented The items investigated 
included statutory control authority, control programs and pro
cedures, and the quantities and types of radiation-emitting elec-
tromc products and radioactive materials used by the Federal 
government Thirty-three selected departments and agencies 
were asked to answer specific questions relating to their pro
grams for controlling radiation from electronic products and ra
dioactive materials Their responses are summarized and dis
cussed (auth) 

1472 (BRH/ORO-70-8) MODEL LEGISLATION FOR 
USERS OF IONIZING RADIATION IN THE HEALING ARTS. 
(Bureau of Radiological Health, Rockville, Md.), Oct 1970. 
24p. NTIS. 

This model legislation is intended for use by the individual 
States as a mechanism for establishing minimal educational and 
training requirements for all users of ionizing radiation in the 
healing arts This model forbids a person to apply ionizing ra
diation to human beings unless he is certified either by being 
granted a certificate or permit The major purposes of the model 
are to protect the public from excessive and improper radiation 
exposure and to encourage the establishment of an internal regu
latory framework for certification of users of ionizing radiation 
that IS consistent among the States (anth) 

1473 REPORT OF THE INTERNATIONAL COMMISSION 
ON RADIATION UNITS AND MEASUREMENTS (ICRU) TO THE 
INTERNATIONAL EXECUTIVE COMMITTEE ON THE Xlllth 
INTERNATIONAL CONGRESS OF RADIOLOGY, TOKYO, 1969. 
Ney, W, R. (International Commission on Radiation Units, 
Washington, D. C ) . Health Phys., 19 825-30(Dec 1970). 

Publications by ICRL previous to the period under review (prior 
to 1969), those published during the period 1965 to 69 (Report 11, 
Radiation Quantities and Lnits and Report 12. Certification of 
standardized radioactive sources) and those at present being pre
pared for publication, are listed The establishment of the ICRL 
medal honoring the late L. H Gray and the choice of the first r e 
cipient are reported. The relationship of ICRU with other inter
national organizations is discussed and the organizations listed 
The Commission finances are stated and the membership is given 
The outlook for the future is reviewed The distribution of ICRl 
reports 1927-1968 and ICRU materials published outside of the 
ICRU reports series are gi\en in two appendices (L̂ K) 

1474 NEW RADIOLOGICAL HEALTH LAW FOR CANADA 
THE RADIATION-EMITTING DEVICES ACT, 1969 Booth. A H. 
(Dept. of National Health and Welfare Ottawa) Can. J Public 
Health; 61- 430-2(Sep-Oct 1970). 

New legislation designated as Bill S-14 has recently been intro
duced to cover a wide range of devices that are used primarily 
for industrial, medical and scientific applications. The need for 
control in the design and sale of any apparatus emittmg electro
magnetic radiations is recognized. It will enable the government to 
establish minimum safety standards with respect to the design and 
construction of radiation devices of various kmds a s a supplement 
to the work of the Atomic Energy Control Board. The radiation-
emittmg devices covered include X-ray machmes, microwave 
ovens, laser generators and electronic equipment which emit r a 
diation as an unwanted by-product of their operation (Canada) 

1475 STANDARDS OF RADL\TION PROTECTION AND 
THEIR IMPLICATIONS FOR THE PUBLIC'S HEALTH. Ei -
senbud, Mern l (Environmental Protection Admimstration, 
New York), pp 73-89 of Nuclear Power and the Public. / F o r e 
man, Harry (ed.). Minneapolis; Umv. of Minnesota Press (1970), 

From Nuclear Power and the Public Conference, Minneapolis, 
Minn. See CONF-691054. 

The development of radiation standards is reviewed The r e 
sponsibilities of the U S Atomic Energy Commission concermng 
radiation standards are discussed 17 references (D C C ) 

1476 RADIATION PROTECTION DOSIMETRY. Kiefer, H. 
(Gesellschaft fuer Kemforschung, Karlsruhe, Ger.); Maushart, R.; 
Mejdahl, V. pp 557-616 of Radiation Dosimetry. Vol. III. 
/Attix, Frank H. (ed.). New York; Academic Press Inc. (1969). 

After a brief introduction, the development and present values 
of radiation protection standards are presented The dosimetry 
of external radiation is described in some detail Area dosim
etry, personnel dosimetry and the special requirements of do
simetry for radiation accidents are explained, the techniques and 
dosimeters required for handling each type of radiation are con
sidered Discussions of the dosimetry of internal radiation and 
dosimetry for the protection of the population conclude the article 
(225 references) (R W R ) 
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1477 (AERE-Trans-1134) RADIATION SAFETY STAN
DARDS, 1969, Translated by J. E. Baker (Atomic Energy Re
search Establishment, Harwell, Eng.), from Normy Radiatsion-
noi Bezopasnosti (NRB-69), Atomizdat, Moscow, 1970. 66p. 
Dep. NTIS (U. S. Sales Only). UK 45p. 

Basic radiation safety standards adopted in the Soviet Union in 
1969 are presented The standards are based on the recommenda
tions of the International Commission on Radiological Protection 
(ICRP) as set forth m Publication 9 (1965) (C H ) 

1478 RADIATION PROTECTION FOR PLANT AND WORK 
FIRE DEPARTMENTS Schenk, M Maschinenmarkt' 76 
1808-10(1970). (In German) 

Protection against hazards originating from the application of 
nuclear energy must be secured m all plants using radioactive 
materials The plant fire brigade is responsible for applicable 
technical aid Regulations and standards for plant fire brigades 
are discussed based on the evaluation of past experience (INIS) 

1479 NATIONAL HEALTH AND MEDICAL RESEARCH 
COUNCIL. A REVIEW OF PUBLICATIONS RELATING TO 
MATTERS OF RADIATION HEALTH, Australas. Radiol.; 
14: 451-3(Nov 1970). 

Short resumes of publications of the N H and M R C are given 
The publications appear m the form of codes of practice and deal 
with control and safe handling of sealed radioactive sources used 
m radiation therapy (other than teletherapy), the use of ionizing 
radiations in secondary schools, nursing staff exposed to ionizing 
radiations from radioactive substances, safe handling of corpses 
containmg radioactive substances, minimizing radiological hazards 
to patients (an interim statement), revised radiation protection 
fjtandards for individuals exposed to ionizing radiations, radiation 
hygiene in dentistry, control and safe handling of sealed radioac
tive sources used in industrial radiography, and notes on medical 
procedure for radiation accidents and radioactive contamination 
All publications are oriented to the Australian situation, and are 
published in Canberra by the N H and M R C (Australia) 

1480 BUSHWHACKING, LICENSURE, AND SEN'\TOR BART-
LETT Donnelly, Warren H. {Library of Congress, Washington, 
D. C ) . Radiol. Technol.: 42 248-58(Jan 1971). 

The status in January 1971 of Federal legislation concerning 
standards for licensing x-ray technicians who operate diagnostic 
dental or medical equipment is reviewed (C H ) 

1481 USERS* GUIDES FOR RADIO \CTIVIT\ STANDVRDS 
Kahn, B.; Choppm, G. R.; Taylor, J. G. V. Washington, D. C ; 
National Academy of Sciences, National Research Council (1967). 
43p. Available from National Academy of Sciences, National 
Research Council, Washington, D. C. 

Short guides to chemical and countmg problems for common 
standards are given The guides a re prepaied separateU foi 
these elements Na Mg P, S, CI, K Ca, Cr Fe, Co, Zn, Ga 
As Br, Kr, Sr Y, 7 r Nb, Ru, Rh Ag Sn, Sb Te, I C s, Ba, 
rare earths, Au, Hg, Tl, Po, Rn, Ra, Th U \ p , and Am fM C G ) 

1482 AMERICAN STANDARD: GUIDE FOR DESIGN AND 
OPERATION OF SHIPPING CONTAINERS FOR IRRADIATED 
SOLID FUEL FROM NUCLEAR REACTORS ANSI N 5.3 1964. 
New York; American Institute of Chemical Engineers (1965). 8p 
Available from American National Standards Inst., New York. 

A standard guide for the design and operation of containers for 
shipping irradiated fuel elements from nuclear reactors is p re 
sented ( L C D 

1483 STANDARD DFI IMTIONS 01 TLRMS ULLATING TO 
DOSIMETRY ASTM E 170-63 Philadelphia, \merican Societ\ 
for Testing and Materials (1965). 3p. Available from \merican 
Society for Testing and Materials, Philadelphii. 

Definitions aie presented for te ims related to ladiation dosim
etry These definitions arc the same as or similai to thost 
recommended by the International Commission on Radiological 
Units and Measurements (ICRL) as pic&cntcd in the National 
Bureau of Standards Handbool f>2 but attempt to dcfint some of 
the terms more exactly (C H ) 

1484 AMERICAN SI ' \ND\RD. PR vCTICf I OR OCCI P \ -
TIONAL RADIATION EXPOSURF RFCORDS S \ S i r M S . ANSI 
N 2.2 1966 New York; American Standards Association, Inc. 
(1966). lOp. Available from American National Standards 
Inst., New York. 

Standards are presented that pro\ide guidance to emplo\eis for 
the generation and retention of iccords lelating to the occupational 
radiation exposure of personnel Such records should enable the 

employer to e\aluate the effectiveness of radiation protection pro
grams, demonstrate and facilitate compliance with contractural 
requirements and applicable go\einment regulationb concerning 
radiation protection and enable reconstruction for legal oi medi
cal purposes of situations and conditions resulting in the radiation 
exposure and estimations of radiation dose received hy personnel 
(C H) 

1485 ASSESSMENT OF THE ECONOMIC EFFECTS OF 
RADIATION EXPOSURE STANDARDS FOR URANIUM MINERS 
FRC A-4 1970. Cambridge, Mass.; Arthur D. Little, Inc, (1970). 
365p. Available from Environmental Protection Agency, Rock
ville, Md. 

The economic effects of compliance with the standards pro
posed by the Interagency Uranium Mmmg Radiation Review 
Group of the Federal Radiation Council for the control of 
radiation exposure of miner personnel on Jan 1, 1971, or 
possible alternative dates, are discussed The economic ef
fects of compliance with each qf the three proposed exposure 
standards on the domestic uranium production industry, on 
the nuclear power mdustry, on the electrical power generation 
industr>, on the retail price paid by the home consumer of 
electricity, and on communities dependent on the domestic 
uranium production industry are considered (C H ) 

1486 BACKGROUND MATERLAL FOR THE DEVELOP
MENT OF RADIATION PROTECTION STANDARDS. PROTEC
TIVE ACTION GUIDES FOR ^^Sr, ^^Sr, AND i^^Cs. FRC Report 
No. 7 1965 Washington, D. C ; Federal Radiation Council (1965). 
44p. Available from Environmental Protection Agency, Rock
ville, Md. 

Information is summarized that is pertinent to the de\elopment 
of radiation protection programs for situations involving contami
nation of the environment by the radionuclides strontium-89 
strontium-90, and cesium-137 Two conditions of environmental 
contamination are examined an acute localized contaminating 
e\ent in which prompt action may be necessary to a\oid the expo
sure that would otherwise result, and a widespread, generally in
creasing, low-level of contamination (from stratospheric fallout) 
that causes a continuous intake of radioactive materials by large 
numbers of people for a period of years Special consideration is 
given to the situation m the arctic region where, because of un
usual ecological conditions and food chains, some population groups 
are exposed to levels higher than those in other parts of the United 
States (C H ) 

1487 AMERICAN STANDARD: RADIATION PROTECTION 
IN NUCLEAR REACTOR FLEL FABRICATION PLANTS. NA
TURAL (OR NORMAL) AND ENRICHED URANIUM. THORIUM. 
AND PLUTONIUM. ANSI N 7.2 1963. New York; American 
Standards Association, Inc. (1964). 32p. Available from 
American National Standards Inst., New York. 

Standaids are presented for the external radiation protection of 
personnel of nuclear reactor fuel fabrication plants and for control 
of the accumulation of radioisotopes withm their bodies Separate 
sections are included for natural uranium, uranium enriched in 
23̂ U, Plutonium (̂ '̂̂ Pu), and thorium (̂ ^̂ Th and ^̂ ^Th) (C H ) 

1488 USA STANDARD. RADIATION PROTECTION IN 
URANIUM MINES AND MILLS (CONCENTRATORS). ANSI N 7.1 
1960. New York; Umted States of America Standards Institute 
(1961). 25p. Available from American National Standards 
Inst., New York, 

Standards are presented for preventing the overexposure of 
uranium mine and mill personnel to whole-body external ionizing 
radiations ionizing radiation effects on the lining of the respira
tory system and the accumulation of excessive body burdens of 
radioisotopes (C H ) 

1489 AMERICAN NATIONAL STANDARD. SUPPLEMENT 
TO RADIATION PROTECTION IN URANIUM MINES AND MILLS 
(CONCENTRATORS). ANSI N 7.1a 1969. New York; American 
National Standards Institute, Inc (1970). 13p. Available from 
American National Standards Inst., New York. 

Standards for air sampling and analysis to evaluate the effec
tiveness of methods of control of atmospheric concentrations of 
2̂ R̂n daughter products (̂ ^^Po ^'''Pb, -̂ ^Bi and ^̂ ^Po) in uranium 
mines aie presented The methods are useful for the evaluation of 
the occupational radiation exposure of underground uianium mine 
personnel (C H ) 

1490 X-RAY PROTECTION STANDARDS FOR HOME 
TEL EVISION RFCEIVERS. Interim Statement of the National 
Council on Radiation Protection and Measurements (NCRP). 
NCRP A-1 1968. Washington, D. C ; National Council on 
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Radiation Protection and Measurements (1968) 4p. Available 
from NCRP Publications, Washington, D C. 

The 1959 standards for protection of the human population 
against x radiation emitted by home television sets arc leviewed 
and certain statements are claiifud (C H ) 

1491 EXPOSURE TO RADIATION IN AN EMERGENCE 
NCRP 29 1962. Chicago; University of Chicago (1962) 91p. 
Available from NCRP Publications, Washington, D C. 

Standards are presented to help civil defense officials estimate 
the radiation exposure of human populations in the event of nuclear 
warfare and during the first few months post-attack Tht effects of 
whole-body irradiation from external sources of y radiation and 
injury to the skin caused b> /3 radiation are considertd (C H ) 

1492 NATIONAL USES AND NEEDS FOR STANDARD 
RADIOACTIVE MATERIALS Washington. D C ; National 
Academy of Sciences (1970) I2p. Available from National 
Academ} of Sciences, National Research Council, Washington, 
D. C. 

An investigation of the status of and need for radioactivity 
standards, conducted by the Committee on Nuclear Science of 
the National Research Council, is reported The uses of radio
activity standards in public health, medicine, and nuclear science 
are discussed The availability of and users ' complaints about 
standards are included It is recommended that the US govern
ment appoint one agency, e g , the National Bureau of Standards, 
as the central supplier of radioactivity standards, that agency 
have long-term funding to perform the research and services 
necessary for providing and promoting the use of standards of 
from 1 to 3"' accuracy, and commercial suppliers should be en
couraged to specialize in the preparation of custom (i e , unusual 
standards, standards of from 3 to 10 accuiacv, and calibiated 
sources (L C L ) 

1493 SPECIFICATION Ol HIGH ACTI\ IT\ GAMMX-RX'i 
SOLRCES ICRL Report 18 1970 Washington, D C , Inter
national Commission on Radiation I nits and Measurements (1970) 
26p Available from ICRL Publications, Washington, D C 

Standards for high-activ ity gamma sources for use in tclcthei 
ap\ radiogr iph\ and reseaich and industi> and the itcommended 
bases for souicc &pecifications are discussed I t rn i s to be used 
in specifications for these thicc sources and methods for standard^ 
verification arc recommended (1 C 1 ) 

1494 SAl F DESIGN AND USE OI INULSlHlXL BPT\-RA'i 
SOURCES National Bureau of Standards Handbook && ANSI / 
54.2 1958 Washington, D. C ; National Bureau of Standards (1958) 
33p Available from Superintendent of Documents, GPO, Wash
ington, D C 

A guide for tht safe design, manufacture, instill ilion use, 
maintenance and disposal of sealed beta sources for industrial 
applications is presented (L C L ) 

1495 USA STANDARD CI ASSII ICATION 01 SI AI P D 
RADIOACTIVE SOURCES ANSI N 5.10 1968 New York, 
American Institute of Chemical Engineers (I96b). lOp Avail
able from American National Standards Inst., New York 

This stand ird classifies se iled radioactive sources iccording 
to particular uses The classific ition is based on rddiotoxicit>, 
Curie content, and performance requirements The standard 
does not attempt to establish design standards, but leaves the 
design features to the judgement of the supplier and user, pro 
vided that the performance requirements are met (L C L ) 

1496 AMERICAN NATIONAL STANDARD RADIATION 
SYMBOL ANSI N 2.1 1969. New York, American National 
Standards Institute, Inc (1970). 4p Available from American 
National Standards Inst., New York. 

This standard designates a radiation symbol which shall be used 
to signify the actual or potential presence of ionizing ridiation and 
to identify objects devices materials or combinations of materi 
als which emit ionizing radiation This standard dot s not specify 
the radiation levels at which the symbol is to be used (I C L ) 

1497 AMERICAN STANDARD GUIDE TO PRACTICE IN 
TRANSPORTATION OF SOURCE AND SPECIAL NUCLEAR MATE
RIAL BEFORE IRRADIATION. ANSI N 5.1 1962 New York, 
American Institute of Chemical Engineers (1962) 8p Avail
able from American National Standards Inst., New York 

A standard is presented which provides useful information con 
cerning the pic irradiation transportation of source and special 
nuclear material to alt persons engaged in such activity including 
shippers receivers and car r ie rs (I C L ) 

1498 TRANSPORTATION OF RADIOACTIVE MATERIALS 
Blackburn, R W Ottawa, Canadian Atomic Energy Control 
Board (1967). 45p. Available from Canadian Atomic Fnergy 
Control Board, Ottawa. 

Radioactive materials transport regulations which are inter 
nationally uniform for all modes of tiansport are being adopted 
bj most countries including Canada The bases for these regu 
lations and their applications in Canada are discussed (L C L ) 

1499 R\DI\TION \ND R\D1\TK)\ SOURCES I\71 \ DI D 
FOR I 5F IN THI PRODI CI ION, PROCI'SSING, AND H\NDI ING 
Ol lOOD 21 CIR 121G 1970 W ishington, D C . Sujierin-
tendent of Documents, GPO (1970), ip. \vaildble from Suyicr-
mtendent of Documents, GPO, Washington, O C 

Standards are presented for the safe use of radiation sou i t t s 
in the processing production and hmdling of food El t t t i t n l>t ini 
gamma lav i idiofi tqutncv ult iavulct and x ra\ ladiitKn 
sources are includes! (L C 1 ^ 

1500 INDUSTRIAL RADIOGRAPHY WITH RADIOISUIOPES. 
Chrimes, N. W. D. Coogee, Australia, Australian Atomic En
ergy Commission (1970). 48p. 

Sections deal with the general principles of radiography prop
erties and production of radioisotopes radiographic technique 
interpretation of radiographs and radiation protection dealing 
specifically with monitoring and shielding provisions based on 
local codes of practice Characteristics of the principal radio
isotopes used for radiography are tabulated and exposure tech
niques and instruments are illustrated A bibliography of British 
and Australian codes and specifications and transport regulations 
18 appended (Australia) 

1501 DI I MI i n H[ 01 I \rK)N^ U \ I H\ \ i H \ |)KnC -
lU f M \ r i RIM S K C [ a 1 16.1) 1 H t V\ \^\m^ ii, U. ( , 
S ipt rmtcndent ol D )cuniL nt^, GPO (l )r i) _ Ip \\ ul il k It ri 
•i ipcnntcndent ot iJocunicnts, GPO, U i t ii ^"ni, f) C 

Det iiltd It gut itu ns t i t ic li tndli î  | i I iL,inL, u i U ns] it 
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1502 TliWSPOlU \ n O \ C)I I)\N( 1 itni S MUICI I S \ \ I ) 
M \ G \ i TI/1 I) M Ml UI MS 1^ C I R U) \ 1 )t W i^hinf2^()n. 
1) C , Supcrinttn it nt of I) x-umentb, (.1 (I (1 l(-•) I p \ \ iit-
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1503 I \C11 1 III S HWUL I\G K\ni( \( 1I\ ( M \ II HI M S, 
l9-() M P \ 801 lJ-(i P jston, N Uj ill! i iiL 1 rottction 
\ssoci ition (1J"()) U)p \\ ail il le tr )n \ ili jn it I irt i r -
tti.tion \ssoci itifjii. Host )i 

Stand irds foi tht h 11 [ lotct tu i c I t it ilitu s h m llin^ i idi 
ictive materi iIs n t ] 11 sLnlcrl in i k i t | i \ uie tin hit [ i < 
tt cti( n speci ilist with 11 rt iin fund mi nl il inl i m iti n ih 1 
r idio K tivc mate 11 lis md tht ii h tnd lint, md ii pi c v id ck siĵ m i s 
and o])c r itors of sut h 1 IIK^I itoi ic s with ^ui I uit ( on i i u tu t s 
nt cLssarv for lii t s (tf t\ Fh ^u! |i c ts disi usst d mt luik i idi i 
tion sources n itui t ol tht *irt jji c bit ni ii i inL,t mt nt f 1 i ilitit s 
h mdling unscalt d radn K tn t m itt 11 iN si t \ it < 1 Kihlit s t qui[) 
mtnt for handling infi ) i f ct s^in^ i idi t n t n Ut 11 d md pt 
tt t t ion igainst IHL inti t\plosion Q t. t ) 

1504 CODI Ol PRACTICL l O R l H t CAHPIAC 1 OI HA 
DIOACTIVE MATLRIAI S BY R0\1) I ondon Her Mtjtsty s 
Stationery Office (1970) 74p fe li 45 (NP 18760) 

The carriagt ot radio ictive materials b} ro id in tht LK is 
governed by th( R idioactive Sabstantt s (C l inage b} Ho id) fC --eat 
Britain) Regulations 1970 which are madt under Section Al) of 
the Radioactive Substances Act 1948 These regulations are 
mainly and purpose 1> m gtneral teims requiring a proper 
course of conduct on tht part of those concerned but do not 
for tht most part lay down precise technical requirements 
Provisions for the control of radiation doses received b> loid 
transport workers in certain circumstances are containtd in the 
Radioactive Substances (Road Iransport Worktrs) (Great Britain) 
Regulations 1970 Advice on the storage of r^dioactivt maU n il 
in transit is contained ir a Code of Practice issued jointly b> the 
Department of the \ nvironment the Department of Trade ind 
Industry and the Dcpirtmcit of Fmplojment This Code of Pric 
tice is intended to assist all concerned and consignois in p i r 
ticular to discharge their obligations under the law Although 
m my provisions of the Code are explicitly dealt with m the 
Regulations the Code does not purport to be tht ReguUtions noi 
to give a legal interpretation of them But with that reservation 
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the Code is commended to those i_uncerned as a proper standard 
by which to determine their course in order to fulfill their statu 
tory obligations The Code conforms generally to the International 
Atomic 1 nergy Agency s Regulations for the Safe Transport of 
Radioactive Materials as amended in 1967 (UK) 

1505 INSTITUTE OF OCCUPATIONAL HYGIENE IN THE 
URANIUM INDUSTRY. Decrees No. 15 and 16 of the Czechoslovak 
Ministry of Health, 1968) Vestn Min. Zdrav , 16 Nos. 7-8, 
76-7(Jun 1968). (In Czech). 

The decrees represent the basic regulations concerning health 
aspects in the uranium industry The powers of the chief hygiemst 
are delegated to the Institute of Occupational Hygiene for all ques
tions pertaining to the uranium industry The Institute carr ies out 
research for protecting employees engaged in production work m-
volving uranium Its responsibilities cover matters of labor hy
giene and radiation toxicology Detailed regulations concerning 
the working conditions are issued by the representative of the 
chief hygiemst m consultation with local authorities Due atten
tion IS paid to the protection of the environment These decrees 
replace the June 2 1960 decree of the Ministry of Health con
cerning sanitary inspections in uranium plants (TTT) 

1506 LEACH TESTING OP IMMOBILIZED RADIOACTU E 
WASH SOLIDS A PR0POS\L FOR A STANDARD METHOD. 
Hespe, P. D (International Atomic Energy Agency, Vienna). 
At Lnergy Rev 9 No 1, 195-207(\pr 1971) 

\ t i t itmcnt prelimm irv t the disposal ot radioactive waste is 
its solidific ition and incoip i ation into a st iblc medium trom 
v\hich the ladioactive components c mnot readiU be leached by 
w itt rs th it m IV ct me in cont ict with tht w istt aJter disposal 
In oidt i t( test the quilitv f inv solidified torm of waste and to 
intt icompaie various piodutts fiom ditfcitnt jirocesscs or dit 
feient labor itories it is desirable to have a st mdard method of 
measuring, the leach i ate bv water of the radioactive components 
m the s( lid waste 1 wo U ich r ite tests ire picsented that were 
the result f recommendations bv a panel of experts convened b\ 
the International Atomic Incigv Agencv in August 1969 One 
method is ft i mtei compai ison purposes and the other to appioxi 
matt the bthavTc i of an immobilized stlid under the conditions of 
the stoi age environment The details of the methods include speci 
men pitpari t ion leach mt cont liners leachant specifications ex 
penmental conditions and rcpoiting ol results Extrapolation of 
test results to a disposal pu)t,ram is discussed (auth) 

1507 CODE OF PRACTICE FOR THE STORAGE OF RADIO 
ACTI\ E MATERIAL IN TRANSIT London Her Majesty s Sta 
tioner> Office (1970) 21p £ 0 20 (NP ISTfl) 

This Code of Practice is intended to assist those who may be 
responsible for the temporary storage or warehousing of radio
active material which is in transit and not on the premises of the 
consignor or the consignee of the material It is recommended 
to those responsible as a guide by which to determine their prac 
tice in order to avoid the risk of over exposure to radiation of 
persons and d mage to goods of other parties The Code conforms 
generally to recommendations made by the International Atomic 
Energv Agenc> and has t)een ipproved by the Radioactive Sub 
stances Advisory Committee (UK) 

1508 CODE OF PRACTICE FOR THE STORAGE OF RADIO
ACTIVE MATERIAL IN TRANSIT London Her Majesty s SU-
tionery Office (1970) 15p Available from British Information 
Service New York 

Regulations in the United Kingdom for the storage of radioactive 
materials in transit are presented A discussion of the hazards of 
radioactive materials and standards for the packaging labeling 
and storage of radioactive materials during shipment are m 
eluded ( L C D 

1509 ECOLOGICAL STANDARDS ENERGY NEEDS AND 
EMISSION CHARACTERISTICS Lieberman Joseph A (En
vironmental Protection Agency Rockville Md.). Trans Amer 
Nucl Soc ,14 No 1 73-4(Jun 1971) 

From 17th Annual Meeting of the American Nuclear Society 
Boston Mass (13 Jun 1971). See CONF-710606 

1510 HISTORICAL REVIEW OF RADIATION PROTECTION 
AND CONTROL CONCEPTS AND REQUIREMENTS pp 1-20 
of Applied Radiation Protection and Control Vol 1 /F i t z 
gerald, J J New York, Gordon and Breach, Science Publishers, 
Inc (1969) 

The history of radiation protection and control concepts and 
requirements is briefly discussed Included in the discussion 
are early concepts the function of radiation protection organiza
tions, and the development of codes standards and regulations 

The administrative technical and scientific and legal and regu
latory aspects of a radiation protection and control program are 
discussed The need for specialized educational programs m ra 
diation protection and control the support of the AEC m these 
programs the role of the Public Health Service and the expan 
''ion of earlier educational programs are also discussed (E R B ) 

1511 RADIATION PROTECTION AND CONTROL GUIDES 
pp 21-197 of Applied Radiation Protection and Control Vol 1 
/Fitzgerald J J New York, Gordon and Breach Science Pub
lishers Inc (1969) 

Guidelines or working standards for establishing and applying 
effective radiation protection and control procedures are pre 
sented An attempt is made to develop a balanced program by 
supplementing the current national and international standards 
with additional guides and working standards Included m the 
discussion are areas of encounter and control standards sig
nificant properties of radionuclides radiation protection and 
control measures and policy and guidelines for all aspects of 
encounter with radiologically hazardous elements (E R B ) 

1512 RADIOACTIVITY STANDARDS AND THE ENVIRON
MENT Garfinkel, S B (National Bureau of Standards. Wash
ington D C ) Trans Amer Nucl Soc 14 No 1 lM(Jun 
1971) 

From 17th Annual Meeting of the American Nuclear Society, 
Boston, Mass (13 Jun 1971), See CONF-710606 

1513 NOMINAL STANDARD DOSE AND THF RFT Liver-
sage W F (Charing Cross Hospital London) Brit J Radiol 
44 No 522 47"-8(Jun 19"1) 

The Ellis formula for establishing a unit of biologically effective 
dose (the RIT) is criticised ind leviewed with loference to 
tuiiors which do not fit the formula including squamous cell car 
cmomaa ot tl e skin 1 mphasis is made on the net d tt define the 
specific biol gic il effect being measured (UK) 

1514 RADIATION PROTECTION STANDARDS Taylor, 
Lauriston S (National Academy of Sciences, Washington, D C ) 
CRC C n t Rev Fnviron Contr , 2 No 1, 81-124(Apr 1971) 

The evolution ot i adiation protection standards is leviewed 
with emphasis on the role of the National Council on Radiation 
Protection (NCRP) in the U S A the Internationa] Commission 
on Radiation Units (ICRU) and the Internationa! Commission on 
Radiation Protection (ICRP) The contributions of other organi
zations in the development of radiation protection standards are 
reported The contents of a number of reports covering various 
aspects of i adiation protection issued by the NCRP are sum
marized briefly (C H ) 

1515 PROTECTION OF THE PATIENT IN X-RAY DIAG
NOSIS A REPORT PREPARED BY A TASK GROUP OF COM
MITTEE 3 OF THE INTERNATIONAL COMMISSION ON RADIO
LOGICAL PROTECTION RADIATION PROTECTION ICRP 
Publication 16 1969 New York, Pergamon Press (1970) 46p 
Available from Pergamon P r e s s , Inc , Elmsford, N Y 

Basic physical and biological concepts pertinent to the protec
tion of patients from x radiation during diagnostic radiography 
are reviewed The long term genetic and somatic effects of ra
diation on human populations as a function of energy absorbed in 
the body dose rate the tissue exposed the cumulative radiation 
dose and the age and sex ot the patient are considered Data on 
the annual frequencies of diagnostic radiographic examinations 
in 12 representative countries and data on the radiation dose to 
the bone marrow and gonads during various radiographic exami
nations are presented General recommendations applicable to 
radiation protection of the patient and specific recommendations 
for protection during fluoroscopic exammations of the chest, dur 
mg heart catheterization, during pregnancy, during mammography, 
and during dental radiography are included (C H ) 

1516 RADIOSENSITIVITY AND SPATIAL DISTRIBUTION 
OF DOSE RADIATION PROTECTION ICRP Publication 14 
1969. New York, Pergamon Pres s (1969) H8p Available 
from Pergamon Pres s , Inc , Elmsford, N Y 

Data pertinent to the establishment of radiation dose limits for 
the occupational exposure of personnel and for the exposure of 
the human population are presented The data represent the con
tributions of two task groups one of which considered the spatial 
distribution of radiation dose in tissues and the other the relative 
radiosensitivity of different tissues The limitations of various 
methods for deriving dose limits for exposure are discussed It 
was concluded that somatic radiation effects that should be con
sidered when setting dose limits for occupational exposure in
clude induction of cataracts and tumors impaired fertility and 
defective development of the fetus (C H ) 
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1517 REPORT OF COMMITTEE IV ON PROTECTION 
AGAINST ELECTROMAGNETIC RADIATION ABOVE 3 MeV AND 
ELECTRONS, NEUTRONS, AND PROTONS. RECOMMENDA
TIONS OF THE INTERNATIONAL COMMISSION ON RADIOLOGICAL 
PROTECTION. RADIATION PROTECTION. ICRP Publication 
4 1962. New York; Pergamon Pres s (1964). 44p. Available 
from Pergamon P r e s s , Inc., Elmsford, N. Y, 

Recommendations are presented for the protection of personnel 
working with electromagnetic radiations above 3 MeV, electrons, 
protons and neutrons with energies up to 1000 MeV The special 
risks involved m working with high-energy radiation and heavy 
particles are reviewed Recommendations for monitoring the 
area around generators and general recommendations as to the 
installation and shielding of sources of high-energy radiation and 
heaw particles are included (C H ) 

1518 RECOMMENDATIONS OF THE INTERNATIONAL COM
MISSION ON RADIOLOGICAL PROTECTION. RADIATION PRO
TECTION ICRP Publication 9 1965. New York; Pergamon 
Pres s (1966). 27p. Available from Pergamon P r e s s , Inc., 
Elmsford, N. Y 

The basic principles underlying the ICRP radiation protection 
recommendations for personnel and the general public are r e 
viewed It IS pointed out that since an exposure may involve a 
degree of risk, it is recommended that all doses be kept as low 
as IS readily achievable while taking economic and social con
siderations into account Recommendations for radiation dose 
limits are intended for planning the design and operation of fa
cilities leading to foreseeable conditions of radiation exposure 
When the source of radiation exposure is uncontrolled, as m the 
case of nuclear weapon explosions or reactor accidents the ex
posure can only be controlled by remedial measure which in 
themselves may be more hazardous than the risks from the un
planned exposure The decision to take remedial action will have 
to take account of the particular circumstances that prevail, the 
risks involved, and the social consequences of the remedial ac
tion The setting of standards tor radiation dose levels at which 
various countermeasures should be considered would be the r e 
sponsibility of the health physics department m the case of r e 
actor accidents and of national authorities in the case of nuclear 
weapon explosions (C H ) 

1519 PUBLIC HEALTH SERVICE DRINKING WATER 
STANDARDS. Public Health Service Publication No. 956 1962. 
Washington, D. C ; Department of Health, Education, and Welfare 
(1969). 61p. Available from Superintendent of Documents, 
GPO, Washington, D. C. 

Standards for drinking water supplies in the U S A are pre
sented Data are included on maximum permissible concentra
tions of '^'l, ^^^Ra, ^^Sr, and ^'^r acceptable in water for human 
consumption (C H ) 

1520 RADIATION PROTECTION IN SCHOOLS FOR PUPILS 
UP TO THE AGE OF 18 YEARS. RADIATION PROTECTION. 
ICRP Publication 13 1968. New York; Pergamon Press (1970). 
7p. Available from Pergamon P r e s s , Inc., Elmsford, N, Y. 

Science courses in schools often include demonstrations and ex
periments mvolving the use of sources of ionizing radiations The 
radiation dose limits recommended for exposure ot children up to 
18 years of age are gonads and red bone marrow 50 mrems/yr , 
skin, bones and thyroid gland 300 mrems/yr , hands forearms, 
feet, and ankles 750 mrems/yr , and other smgle organs 150 
mrems/yr It is recommended that compliance with these dose 
limits be assured by the design and operation of equipment for 
school demonstrations A radiation safety plan for the guidance 
of school administrators and teachers is included (C H ) 

1521 HEALTH PHYSICS OPERATING EXPERIENCES IN 
THE VICINITY OF E.N.E.L. NUCLEAR ELECTRIC CENTERS. 
Antonucci, L. (ENEL, Garigliano, Italy); Bramati, L.; Floren
tine, F . ; Malossi, S. Mmerva Fisiconucl.; 14. 74-8(Apr-Jun 
1970). (In Italian). (CONF-680535-31) 

From fourteenth national conference of the Italian Association for 
Health Physics and Projection from Radiation; Formia, Italy 
(29 May 1968). 

The health physics experiences acquired during the operation of 
the E N E L nuclear electric centers are summarized The guide
lines followed in the application of protection standards for per 
sonnel m the treatment of the liquid and gaseous effluents in the 
maintenance and refueling operations and m the tiansport of 
radioactive materials are emphasized (tr-auth) 

1522 AUTHORIZED PROTECTION STANDARDS OR 
CRITERIA ON THE RADIOACTIVE CONTAMINA.TION OF FOOD 
AND DRINKING WATER IN JAPAN. Urakubo, Goro, Kido, 
Yasumasa (National Inst, of Hygiemc Sciences, Tokyo). Sho-

kuhin Eiseigaku Zasshi, 11 No. 5, 396-404(Oct 1970). (In Jap
anese). 

The need for standards for the maximum permissible concen
tration of radioactivity in food and water supplies m Japan is 
chscusscd \ ilues based on stmdards of the USA and Great 
Br tain ha\e been used m the past (TSS) (Japan) 

1523 RADIATION PROTTCTION TRENDS IN THF INITPD 
'̂ T \TES Taylor Lauriston S (National Council on Radiation 
Protection and Measurements Washington D C ) Health Phys 
20 No 0 499-504(May 1971) 

Following the last tnijor change in ridiation piotection standiids 
introduced b\ the Nitional Council on Radiation Protection ind 
Me isurements (NCRP) in I9j7 the ij^sic protection criteiia hive 
been under continuous review Durinf:̂  tiie ensuing period no bieak-
thiough his occurred in our fundimentil knowledge th it lustifics 
m\ oi^niiicint chin^es m protection standaids New data fend to 
show that btandardfa idopted tvo decides ago were o\erl\ con
servative although not sulficienth to wariant upward revisions 
now The 1970 leport on B isic R id i it ion Piotection Criteria will 
show some minor idjustments, munL\ in the diiection ot numei i 
c il simplific ition In spite of the tiirl} well stabilized position 
of 1 id 1 It ion protection philosophv, especial! v in compirison w ith 
other enviionmentil pollutants, radi ition h iz i id is a heidline 
citchei continues to floui ish in the L b This c lused undue 
alarm and concern among patients reidmg death-c lUulating 
stuiies ibout radi ition and fosters an undesiraljlc ind even dinger-
ous public tear of radiation Improvement in the etficicncv of r id i -
ition usage is nevertheless progressing in m ordeih mannei, but 
V ist numljers of professional man-hourb ire being wisted fighting 
1 idiation ha/ ird w indmills instead of performing useful work 
\n im[K)rtant trend in the U S is toward governmental control 
ot ill uses ot radiation applied ritionill>, this promises to be 
useful, but ladiition control is ilrcadv better than toi most 
poUutmts md theie is dubious need foi continued frenetic at-
ticks on the problem (iuth) (LK) 

1524 CODE OF PRACTICE FOR THE LSE OF IONIZING 
R\DI\TIONS IN SECONDARY SCHOOLS AAEC A-10 1965 
Canberra Australia National Health and Medical Research 
Council (1965) 4p Available from National Health and 
Medical Research Council Curtin Australia 

\ Code of Practice to ensure the protection of children against 
ionizing radiations used for demonstrations in schools is presented 
The use ot x-ray generators in general schools is forbidden in 
Australia (C H ) 

1525 CODF OF PRACTICE FOR THF CONTROL AND S \ r E 
HANDLING OF SEALFD RADIOACTIVF SOlRCFb I SFD IN IN-
DLSTRIAL R\DIOGRAPHY AAEC '\-6 1968 C mberra Aus
tralia National Health and Medical Research Council (1969) 
28p Available from National Health and Medical Research 
Council Curtin Australia 

A Code of Practice tor the sate handling of sealed v sources used 
in industrial radiography is presented Design criteria for sources 
and holders are summarized The requirements for transport and 
storage of sources to ensure the protection of personnel and the 
public are outlined, methods for radiation monitormg of the sources 
are described, and workmg rules ind emergency procedures foi 
personnel using the sources tre included (C H ) 

1526 CODE OF PRACTICE FOR THE CONTROL AND SAFE 
HANDLING OF SEALED RADIOACTIVE SOLRCES LSFD IN RA
DIATION THERAPY (OTHER THAN TELETHERAPY) AAFC 
\ -8 1962 Canberra Australia National Health and Medical Re
search Council (1962) 15p Available from National Health 
and Medical Research Council, Curtin Australia 

A Code of Practice for the safe handling of sealed radiation 
sources used for therapy is presented Such sources may emit 
/3 or Y radiations singly or in combination to give a prescribed 
dose of radiation to tissues withm a prescribed time Procedures 
to ensure the radiation protection of the patient, medical person
nel, and the public are included (C H ) 

1527 MRSING STAFr EXPOSED TO IONISING RADIATIONS 
AAEC A-9 1969 Canberra Australia National Health and Medi
cal Research Council (1969) 13p Available from National 
Health and Medical Research Council Curtin Australia 

A Code for the radiation protection of medical personnel during 
the insertion of sealed radiation sources in patients and during 
the subsequent care of the patients is presented Such sources 
may emit /3 or y radiations singly or in combination and mav be 
used singly or in combination to give a prescribed dose of radiation 
to tissue in a prescribed time (C H ) 
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1528 CONDITIONS CONCERNING THE I RANSMISSION OF 
RADIOACTIVE MATERIAL BY POST \ustralia Postmaster-
General s Department (fl970]) 15p Available from \tomic 
Energy Attache Australian Embassy Washington D C 

Radiation protection standards for the shipment of radioiso
topes b> mail in Australia are presented Radioisotopes are 
classified into groups for transport purposes Requirements 
for packaging and labeling for eich group are discussed (C H ) 

1529 REVISED RADIATION PROTECTION STANDARDS 
FOR INDIVIDl ALS EXPOSED TO IONISING RADIATION A\FC 
A-5 1967 Canberra Australia National Health and Medical 
Research Council (1967) lOp Available from National 
Health and Medical Research Council Curtin Australia 

A Code of Practice for the radiation protection of personnel in 
Australia using radiation sources or radioactive substances is 
presented The Code is based on recommendations of the Inter
national Commission on Radiological Protection and was revised 
m 1967 to incorporate the most recent recommendations (C H ) 

1530 PACKAGING OF URANIUM HEXAFLUORIDE FOR 
TRANSPORT ANSI N14 1 1971 New York; American National 
Standards Institute (1971). 51p. Available from American 
National Standards Institute, New York. 

This standard provides cri teria for packaging of UFg for t rans
port Specific information on design, fabrication, inspection, 
cleanlmess, and m-service requirements for the UFg packagmg 
IS included Also included are cylmder loadings, shipping details, 
and requirements for valves and valve protectors (auth) 

1531 REGULATIONS FOR THE SAFE TRANSPORT OF 
RADIOACTIVE MATERIALS. Safety Series No. 6 1967. 
Vienna; International Atomic Energy Agency (1967) 117p. 
(STI/PUB-148) Available from UNIPUB, Inc., New York 

An up-to-date edition of the IAEA regulations for the safe 
transport of radioactive materials by land, sea and air is p re 
sented In addition to the developments on packaging design and 
testing and on nuclear safety cri teria published in the 1964 r e 
vised edition, it incorporates new detailed provisions for the 
transport of large radioactive sources A few other amendments 
have also been made The regulations also mclude limitation of 
external dose rate, general accident provisions, storage and 
carriage, labels and placards, tables give classification of radio
isotopes, flux equivalents, safe distances and separations, maxi
mum permissible contamination levels, etc The regulations 
were prepared with the aid of panels of experts and representa
tives of mternational organizations and should facilitate the 
acceptance of packages by the authorities concerned Further 
revision is not envisaged for a few years (auth) 

1532 DATA. SECTION II WATER Radiol. Health 
Data Rep.. 12: No. 4, 209-10(Apr 1971). 

Extensive water quality and analysis programs are being con
ducted for surface, ground, and treated water Most of these 
programs include determmation of gross a and gross ^ radioac
tivity and specific radionuclides The Public Health Service 
drinking water standards set the limits for approval of a drinkmg 
water supply contaming ^̂ ^Ra and ^°Sr at 3 pCi/1 and 10 pCi/1, r e 
spectively In the absence of ^"Sr and a particle emitters , the 
gross /3 activity limit is 1000 pCi/1 except when additional analysis 
indicates that concentrations of radionuclides are not likely to 
cause exposure greater than the limits indicated bv the radiation 
protection guides Data are given on the ^"Si concentrations in 
New York City tap water during 1955 through June 1970 (E E H ) 

1533 RADIOACTIVE CONTAMINATION OF SURFACE 
WATERS IN THE EUROPEAN COMMUNITY. Sm^ets. J 
(EURATOM, Brussels), pp 49-62 of Water for Tomorrow 
Milan, Federazione delle Associazioni Scientifiche e Tecniche 
(1969). 

From International conference on water for tonaorrow, Milan, 
Italy (18 Apr 1968). See CONF-680475. 

The rapid expansion in the use of nuclear energy, especially 
through the construction of nuclear power plants, poses an in
creasing problem of radioactive waste disposal In the interests of 
public-health protection the reckless contamination of the hydro
sphere and particularly of the surface waters with radioactivity is 
at present kept to a minimum in the European Community by a 
number of legal and technical provisions The high population den
sity m Western Europe, with the growing demand for fresh water 
on the one hand and the rapid development of nuclear energy on the 
other, calls for a special effort to find satisfactory solutions to the 
problems that ar ise , both in the economic field and from the public-
health standpoint Euratom's activities in this sector underlme the 
importance of international co-operation for this purpose, its activ

ities during the past ten years ha\c demonstrated this m e\er\ l e -
spect Legislation and standards relating to the protection of the 
public health in EURATOM countries against ionizing radiations are 
reviewed In general it can be said that the development of the 
health and safet> side has at least kept pace, both teclmicalh and 
administrati\elv, with the exceedingly rapid development of nuclear 
technolog>, so that it is possible to face the future with e\er\ con
fidence (auth) 

1534 BASIC SAFETY STANDARDS FOR RADI\TION PRO
TECTION Safety Series No 9 1967 \ lenna International 
Atomic Fnergy Agency (1967) 79p (STl/PLB-147) Avail
able from LNIPl B Inc New York 

This first revision of the Basic Safety Standards was approved 
by the IAEA Board of Governors in September 1965 It was pre
pared with the assistance of a panel of experts representatne of 
several international organizations It was recommended that the 
national regulations of Member States should conform as far as 
is practicable, to the revised Standards Topics discussed include 
definitions of terms used, limitations of doses for exposure from 
controllable sources, maximum peimissible radiation doses and 
intakes of radioactive materials through external and internal ex
posure, fundamental operational principles and other data related 
to radiation protection (C H ) 

1535 RADIATION PROTECTION STANDARDS FOR RADIC
LE MiNOLS TIMEPIECES Safety Series No 23 1967 Vienna 
International Atomic Energy Agency (1967) 37p (STI/PLB-
167). Available from LNIPLB Inc New York 

The recommendations of a joint group of experts set up by the 
IAEA and the European Nuclear Energy Agency of the Organization 
for Economic Co-operation and Development (OECD), approved m 
1966, to provide adequate protection against the hazards of lonizir^ 
radiations for users of radioluminous timepieces are presented 
Included are an explanation of terms used, control procedures for 
radioluminous timepieces, the selection of radionuclides to be used 
in radioluminous timepieces, radiation protection considerations, 
and maximum permissible activities of radionuclides recom
mended for radioluminous timepieces (C H ) 

1536 {CONF-710801-rVol 1) pp 1-24) HOW ABNORMAL IS 
NORMAL. Sisler, James A (Department of Transportation, 
Washington, D, C ). 

From third international symposium on packaging and t rans
portation of radioactive materials, Richland, \ \ash (16 Aug 1971) 

In Proceedings of the third international symposium on packagmg 
and transportation of radioactive materials 

National and international transport legulations speeif\ numer
ous test conditions which packages of radioactive and other haz
ardous materials must be capable of withstanding The tests were 
developed by man\ groups usually to soUe some specific p^-oblem 
This presentation raises several questions regarding how we'i the 
tests represent the transport environment and what should be done 
to improve our understanding of this environment in order that 
package tests may be improved A study for the Department of 
Transportation bv General American Research Division (GARD) 
has just been completed — a survey of the testing methods and 
practices currently employed for evaluation of packages Results 
of this study are reviewed Other needed studies aie identified 
(auth) 

1537 DOUBTS ABOUT THE NOMINAL STANDARD DOSE. 
Probert, J. C. (Stanford Umv., Calif.). Brit. J . RadioL; 44 
No. 524. 648-9(Aug 1971). 

Doubts are expressed as to the general application of the 
nominal standard dose (NSD) concept Variations m results 
using D = NSD x N"*̂ ^ x T̂ *̂ ^ could be due to the volume factor 
of the tumor and number of fractions It is pointed out that the 
NSD concept is based on early reactions, but the most important 
normal tissue reactions are usually late The equation is based 
almost entirely on the response of one sort of tissue (subcutaneous 
connective) Doubts are also expressed as to the equation D = 
NSD X N***̂^ always being independent of time, regardless of how 
the doses are fractionated (LK) 

1538 (UCRI^72848) SUGGESTED GUIDELINE FOR LOW-
DOSE RADIATION EXPOSURE TO POPULATIONS BASED ON 
BENEFIT-RISK ANALYSIS. Cohen, Jer ry J . (California Univ., 
Livermore, Lawrence Radiation Lab,). Jun 1971 21p. (CONF-
710710-8). Dep. NTIS. 

From sixteenth annual Health Physics Society meeting. New 
York. N Y (12 Jul 1971) 

The basis for standards set by the International Commission 
on Radiological Protection (ICRP), the National Council on Radia
tion Protection (NCRP), and the Federal Radiation Council (FRC) 
for the maximum permissible radiation dose of the general human 
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population IS critically reviewed It is suggested that the recom
mendation of a maximum average radiation dose of 170 mrem/yr 
for human populations be abolished and replaced by the use of a 
new unit called the Mer The Mer is defined as that amount of 
benefit required to justify an exposure to one rem It is postulated 
that application of some form of benefit-risk analysis in deriving 
radiation guidelines would have the effect of placing low-dose ex
posure risks into commonly comprehensive perspective (26 
references) (C H ) 

1539 AMERICAN NATIONAL STANDARD DOSIMETRY 
FOR CRITICALITY ACCIDENTS ANSI N13 3 1969 New 
York American National Standards Institute Inc (1969) 16p 
Available from American National Standards Institute New York 

Presented are criteria applicable to operations with fission
able materials in which accidental cnticality may occur and 
cause the exposure of personnel to acute, external, and pene
trating radiation doses exceeding the maximum doses recom
mended for normal practice The dosimetry systems covered 
by the standard are those capable of providing dose information 
down to about 10 rad The standard provides criteria for a 
system capable of measuring the doses received by personnel 
involved in a cnticality accident Systems using physical de
tectors, biological samples, or combinations may conform to 
the standard The dose information is intended to (1) Assist 
the management of exposed individuals (2) Provide a basis for 
correlating man*s radiation dose to his biological response 
(3) Contribute to the maintenance of Integrated exposure records. 
The standard specifies dosimetric capability and performance In 
rads . The quality factor for the conversion of absorbed dose from 
neutrons (rad) to dose equivalent (rem) for cnticality accident is 
assumed to be between one and two. (auth) 

1540 (ICRU-18) SPECIFICATION OF HIGH ACTIVITY 
GAMMA-RAY SOURCES (International Commission on Radia
tion Units and Measurements, Washington, D C.) 15 Oct 1970. 
33p. ICRU Washington, D C $2.50 

^ecifications related to the quantity of radioactive material used 
and the radiation emitted are presented for sealed gamma sources 
The sources are those primarily used m teletherapy and industrial 
radiography Information is included on methods of specifying 
gamma sources basis for source specification, teletherapy 
sources and industrial radiation sources (J R D ) 

1541 CRITERIA lOR THE ASSESSMENT Ol LEAKIIGHI-
NESS AND SHIELDING PROPERTIES IN PACKAGING 1 OR THE 
TRANSPORT Ot RADIOACIIVE MATERIALS. Lukishov, G I.. 
Shcheglov, K \ . , Shcherbenok, G \ . , Smirnova, N V., Arbaeva, 
E S. (State AU-Union Research Inst., Moscow), pp 185-92 of 
Tests on Transport Packaging for Radioactive M iterials Vi
enna, International Atomic Energy Agency (1971) (In Russian). 

From Tests on transport packaging for radioactive materials 
seminar, \ lenna, Austria (8 1 eb 1971) See STI/PUB 285, 
CONF-710210 

Since the Agency's "Regulations for the Safe Transport of Ra
dioactive Materials" do not contain recommendations on criteria 
tor assessing the leaktightness and shielding properties of pack
aging, methods of testmg packages have been developed in the 
USSR on the basis of definite quantitative values lor permissible 
leakage of radioactive materials, quality of shielding and durability 
of the properties of the packaging The values adopted for these 
criteria need further refmement, however, and should be analyzed 
by all countries so that a common, unified set of recommendations 
on criteria for leaktightness and shieldmg properties of packaging 
can be worked out and applied on an international scale (auth) 

1542 TESTS FOR INTEGRITY OI CONTAINMENT AND 
SHIELDING AND CRITERIA 1 OR REJECTION OF PACKAGING 
Neider, R. (Bundesanstalt fuer Materialpruefung, Berlin), pp 
193-216 of Tests on Transport Packaging for Radioactive Mate
rials Vienna, International Atomic Energy Agency (1971). 

From Tests on transport packagmg for radioactive materials 
seminar. Vienna, Austria (8 Feb 1971). see STl/PUB-285. 
CONF-710210. 

The tests prescribed in the IAEA Regulations make severe de
mands on the shielding and containment of the different types of 
packaging for radioactive materials. To ascertain that these r e 
quirements are met, " t e s t s on t e s t s " are necessary These com
prise the radiation leakage and contents leakage tests. A contents 
leakage test is not described in the Regulations and, hence, criteria 
for rejection of packaging because of bad containment are missing 
The following tests are described a contents and radiation leakage 
test proposed by ISOA'O 85/SC4, the bubble test, the pressure rise 
test. He leak tests, and the back pressurizing test The applica
bility and sensitivity of these tests are compared, and different 
criteria for rejection are discussed It is proposed that maximum 

permissible leak rates be defined in quantities which are useful for 
engineering methods of leak testing and which correspond to the 
activity leak rates given in the Third Revised Draft of the IAEA 
Regulations, (autn) 

1543 QUALITY CONTROL. IMPLEMENT ATION OP SOME 
INSPECTION, TEST. AND CERTIFICATION REQUIREMEN 1 b Ol 
SECTIONS C-6 AND C-7 Ol THE IAEA REGULATIONS FOR THE 
SAFE TRANSPORT OF RADIOACTIVE MATERIALS Messenger, 
W. De L. M (United Kingdom Atomic Energy Authority, Risley, 
Eng.). pp 423-32 of Tests on Transport Packaging for Radio
active Materialb. Vienna, International Atomic Energy Agency 
(1971). 

From Tests on transport packaging for radioactive materials 
seminar, \ lenna, Austria (8 1 eb 1971). See Sll/PLB-285, 
CONI -710210. 

Quahtv control of actual packaging and packages (as opposed 
to testing designs and having them approved by competent au
thorities) IS discussed. Six distinct requirements of the present 
regulations are examined and include containment vessel ma
terial specifications and tests before manufacture, inspection of 
packaging by competent authorities during manufacture, submis
sion of inspection certificates by consignors to competent author
ities after manufacture, conbignors' test of packaging before 
first use, covering containment, shielding, heat transfer and 
nuclear safety, submission of inspection certificates bj con
signors to competent authorities in support of large radioactive 
source shipment approval, and consignors* tests of large radio
active source packaging before each shipment. Maintenance in 
service (a projected requirement) is also discussed Certain 
practical difficulties are brought to light and give rise to a 
number of questions, to some of which practical solutions are 
proposed Others require further study (auth) 

1544 (A/CONF.49/P-429) BASIC RESULTS OF THE 
WORK ON DEVELOPMENT OF THE RADIATION SAFETY SYS
TEM IN THE LSSR. Burnazyan, A, I., Gorodinskii, S. M., IPin, 
L. A., Kozlov, V. M., (and others) (Gosudarstvennyi Komitet po 
Ispol'zovaniyu Atomnoi Energii SSSR, [MoscowJ). Jun 1971. 19p. 
(CONF-710901-355). Dep. NTIS (U. S. Sales Only). 

Prepared for 4th international conference on the peaceful uses of 
atomic energy, Geneva, Switzerland (6 Sep 1971). 

Radiation protection standards m the USSR are implemented 
by legislation The basic concepts of the standards based on the 
recommendations of the ICRP for the protection of personnel in 
industry and research using radiations and the general population 
are reviewed (C H ) 

1545 STANDARDS i-UK PKOIFCIION AGAINST RADIA
TION Taylor, Lauriston. pp I\ 1-18 of Nuclear Power and tht 
Environment Madison, Wis , Umv of Wisconsin (1970) 

From Conference on nuclear power and the environment, Madi
son, WIS (3 Apr 1970) see CONF-700415 

Ihe de\elopmcnt of earU domestic and mttrrational i uiiation 
protection standards is discussed and the t stablishtTit nt of tht. 
ICRP. ICRL, And IRC is bi icflv dt^crOn d MK estibhshmt nt 
of the JCAE ind the NCRP is ilso discussed and thtir ictiviiics 
described I h( need foi fui tht r studv ol the relation bttw( ( n 
dose and effect especially m the low dose range ib cited ind a 
plea to refrain from panic re iclion& i L^ uding i adi itu ii ind the 
environment is m idc (I R B } 

1546 DERIVATION AND APPLICATION OF LIMITS AND 
REFERENCE LEVELS FOR ENVIRONMENTAL RADIOACTIVITY 
IN THE UNITED KINGDOM. Bryant, Pamela M. (Umted 
Kmgdom Atomic Energy Authority, Harwell, Eng.). pp 634-43 
of Health Physics Aspects of Nuclear Facility Siting. Vol. m . 
/Voilleque, Paul G. (comp.). Idaho Falls. Idaho; Burton R. 
Baldwin, Publications Chairman (1971). 

From fifth annual midyear topical symposium on health physics 
aspects of nuclear facility siting, Idaho Falls, Idaho (3 Nov 1970) 

The basic ICRP Dose Limits for members of the public can 
seldom be used directly when evaluating the significance of routine 
discharges of radioactivity into the environment Secondary stan
dards, expressed in terms of the rate of release of radionuclides 
or activity concentration in environmental materials, are now in 
general use in the United Kingdom These standards are termed 
"Derived Working Limits (DWLs)", their calculation is described 
and examples are given to illustrate how their use facilitates the 
control of releases and the interpretation of environmental moni
toring programs When uncontrolled releases of radioactivity 
occur as a result of accidents the radiation exposure of members 
of the public can be regulated only by countermeasures " E m e r 
gency Reference Levels (ERLs)" of dose and environmental radio
activity were adopted m the United Kingdom as guides to assist in 
both emergency preplanning and executive decisions on the practi-
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cal implementation of countermeasures Their status and applica
tions are described and their derivation given with particular 
reference to the choice of standard values tor dosimetric meta
bolic and agricultural parameters (auth) 

1547 CONDITIONS IN CONNLC I ION Wl I H IHF PObSI S 
SIGN, ACQLISITION, AND DISPOSAL OP, USf AM) CONVT-^-
ANCF OF RADIOACTIVE NUCLIDES Regulttion Gazette \ ( 
1031 1968 Pretcr ia , Government G zette (1968) 16p (Ir 
English and \frikains) Avail'-Jjle fiom \to7ii( !• leigy Ron i 
Pretoria 

Radi ition piotec tion i cguKti >ns ( f tlie t nu n of *^oiith Afr a 
arepiescntod The i ( gul iticns cc vet tlie acqi isiti n p '-fssjoti 
usee ti u spjitati ~>^ i I dis) il f t 'i ii\ i ( 11 d f( H ' 

1548 RADIATION STANDARDS AND RADIOACTIVE WASTE 
Soule, Harvey F (Atomic Energy Commission, Washington, 
D C ) pp 656-66 of Health Physics Aspects of Nuclear Facility 
Siting Vol. Ill /VoiUeque, Paul G (comp ) Idaho Falls, 
Idaho, Burton R Baldwin, Publications Chairman (1971). 

From fifth annual midyear topical symposium on health physics 
aspects of nuclear facility siting, Idaho Falls Idaho (3 Nov 1970) 

National and international radiation standards are essentially 
performance codes (stating exposures that are not to be exceeded) 
rather than specification codes (stating how radiation work is to 
be accomphshedt Rational planning thus requires analysis of the 
established standaids against the work to be done The standards 
relative to interim and long-term storage of radioactive wastes 
particularly nuclear fuel reprocessing wastes and plutonium-
contaminated solid wastes are considered (auth) 

1549 CRITICAL REVIEW OF THE ASSUMPTIONS IN-
VOIVEDIN ESTABLISHING THE MPD AND MFC'S IN AIR AND 
WATER Miller, Carl R., Inclan-Suarez, Manuel (Georgia 
Inst of Tech , Atlanta) pp 667-75 of Health Physics Aspects of 
Nuclear Facility Siting Vol HI /Voilleque. Paul G (comp) 
Idaho Fal ls , IdaJio, Burton R. Baldwin, Publications Chairman 
(1971) 

From fifth annual midyear topical symposium on health physics 
aspects of nuclear facility siting Idaho Falls Idaho (3 Nov 1970) 

A critical review is made of the assumptions and methods used 
by the International Commission on Radiological Protection the 
National Council on Radiation Protection the Federal Radiation 
Council the Atomic Eneigy Commission and the Public Health 
Service in establishing values of maximum permissible doses 
(MPD) due to ionizing radiation and maximum permissible con
centrations (MPC) of radionuclides in air and water to which the 
human body can be exposed Critiques of the MPD and MPC values 
are made in regard to the following the term maximum safety 
factors included in the calculations, their past downward trend in 
magnitude evidence regarding safeness of the values the accuracy 
of the data used in their determination, the factor 1/30 versus 
1/100, the different methods used m their determination and the 
legal control on environmental limits It is concluded that there 
is a high probability that in the future the present MPD and MPC 
levels will be found to be too high these levels are not to be con
sidered dumping limits and if the actual dumping limits are a l 
lowed to approach those levels a good understanding of the MPC 
limits and their methods of determination as well as extreme 
caution must be utilized (auth) 

1550 RADIOACTIVE-WASTE DISPOSAL INTO THE SEA 
Safety Series No 5 1961 Vienna International Atomic 
Eneigy Agency (1961) 174p (STl/PUB-14) Available from 
LNIPUB Inc New York 

The IAEA ad hoc panel on radioactive waste disposal into the sea 
made a preliminary study of the possible contamination effects of 
such waste disposal by considering the magnitude of radioactive 
waste problems, the nature of the marine environment, maximum 
permissible exposure to radiation from radioactive waste disposal 
into the marine environment, and control measures Recommenda
tions, based on these studies, are offered which could serve as a 
basis for international agreement to ensure that any disposal of 
radioactive waste into the sea involves no unacceptable degree of 
hazard to man Nine appendixes of technical information related to 
sea-disposal of radioactive wastes are included (L C L ) 

1551 HAZARDOLS MATERIALS REGULATIONS OF THE 
DEPARTMENT OF TRANSPORTATION INCLUDING SPECIFI
CATIONS FOR SHIPPING CONTAINERS Tariff No 23 1969 
Washington D C Department of Transportation (1969) 394p 
Available from R M Graziano Agent Washington D C 

Regulations of the LS Dept of Transportation related to the 
shipping of hazardous materials by rail or highway are presented 
Information is included on individual US carr iers affected, rule
making procedures of the Hazardous Materials Regulations Board, 

restrictions covering the acceptance and transportation of explo
sives and othei dangerous articles, itemized List of hazaidous 
materials and the labeling lequired foi shipping of each, specific 
requirements foi rail freight, tail express, and rail baggage se r 
vice ca i r i e r s and for motoi vehicle tr insport within municipalities 
and on public highways, and specifications for shipping, containers 
and tank cars (L C L ) 

1552 CODF OF PRACTICF FOR CONVFYANCF THROLGH 
PORTS OF RADIOACTIVF MATERIALS London Ministry of 
Transport (1966) 25p Available from British information 
Service New York 

A guide for the safe handling of all radioactive materials includ
ing fissile materials in poi ts docks, and harbors in the Lnited 
Kingdom ts presented (auth) 

1553 AMFRICAN NATIONAL STANDARD GT IDF TO SAM
PLING AIRBORNF R\DIOACTIVF MATFRIALS IN Nl CLF^R 
FACILITIFS ^NSI N13 1 1969 New York American Na
tional Standards Institute Inc (1969) 39p Available from 
\merican National Standards Institute New York 

A standard is presented which sets forth the principles that apply 
in obtaining valid samples of airborne radioactive materials, and 
pi escribes acceptable methods and mateiials for gas and particle 
sampling The scope of the standard is limited to the collection of 
samples ana does not embiacc the measurement of the radioactive 
materials collected The scope is further limited to guides for 
sampling airborne radioactive materials in installations where 
work with radioactive mateiials is conducted, with the primary 
emphasis on the need to protect the radiation workei and includes 
sampling effluent gases prioi to or at the point of release to the 
atmosphere from the installation Although the scope thus excludes 
certain sampling techniques such as some of those used in enviion-
mental and free atmospheic sampling, the principles defined and 
most of the methods discussed are m most cases generally appli
cable (auth) 

1554 DANGFROIS GOODS BY FRI IGHT TRAIN AND BY 
PASSENGER TRAIN OR SIMILAR SFRVICF LIST OF DAN
GEROUS GOODS AND CONDITIONS OF ACCFPTANCF B R 
22426 (Revised) 1966 London British Railways Board (1966) 
244p Available from British Information Service New York 

Regulations of the British Railways Board for marking, pack 
aging, handling, and transpoiting dangerous goods cai ried on 
freight or passenger trains are presented these goods are cate 
gorized as explosives, gases, inflammable liquids, inflammable 
solids, oxidizing substances, organic peroxides, toxic substances 
infectious substances, radioactive mateiials, corrosives and 
miscellaneous dangerous substances (L C L ) 

1555 USA STANDARD GUIDE FOR ADMINISTRATIVE 
PRACTICES IN RADIATION MONITORING (A Gl IDE FOR 
MANAGEMENT) LSAS N13 2 1969 New York Lnited SUtes 
of America Standards Institute (1969) lop Available from 
American National Standards Institute New York 

This standard provides guidance for the administrative prac 
tices associated with the monitoring of ionizing radiation in and 
about installations where there ib a potential for radiation expo 
sure It considers the management aspects of an effective radia 
tion monitoring program (auth) 

1556 (CONF-711104-1) PROPER USE OF INIORMATION 
ON ORGAN AND BODY BURDENS OF RADIOACTIVE MATERIAL 
Morgan, Karl Z (Oak Ridge National ab Tenn ) [1970] 22p 
(SM-150/50) Dep NTIS 

From Symposium on the assessment of radioactive organ and 
body burdens, Stockholm Sweden (22 Nov 1971) 

Applications of data on the uptake and retention of various 
radioisotopes by human body organs and tissues in establishing 
maximum permissible values for internal radiation doses are 
discu'-sed Criteria used in the development of radiation 
protection standards by the International Commission on Radio
logical Protection (ICRP) since 1934 are reviewed It is postulated 
that changes in values of maximum peimissible concentrations of 
a number of radioisotopes will be incorporated in the 19''J edition 
ot the ICRP Internal Dose Handbook on th< basis of new uptakt 
and retention data fC H ) 

1557 (ORNL-TM-3544) OAK RHDGE NATIONAL LABORA
TORY RETURNABLE TYPE B GAS SHIPPING PACKAGE Sea-
gren, R D (Oak Ridge National Lab , Tenn ) Oct 1971 Con
tract W-7405-eng-26 33p Dep NTIS 

An analytical evaluation of the ORNL Returnable Type B Gas 
Shipping Package was made to demonstrate its compliance with 
the regulations governing packages in which radioactive mate-
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rial IS shipped Comparative data were used to demonstrai"e the 
stiuctural integrity and thermal behavior of the packaging with 
respect to the general standards for packagir^, structural stan
dards, standards for normal conditions of transport, and the stan
dards for the hypothetical accident conditions The results of this 
evaluation show that the packaging complies with all applicable 
regulations (auth) 

1558 SPECIFICATION FOR SYMBOL FOR IONIZING 
RADIATION British Standard 3510 1968 London. Brit
ish Standards Institution (1968). 6p Available from Ameri
can National Standards Institute, New York. 

British standards for a basic symbol to denote the actual or 
potential presence of ionizing radiations are presented For the 
purpose of this standard ionizing radiations include a and /3 par
ticles, high-speed electrons, 7 and x rays, protons, and other 
ionizing particles (C H ) 

1559 METHODS FOR THE ASSESSMENT OF PACKAGING 
FOR THE TRANSPORT OF RADIOACTIVE MATERIALS, PART 
1. MATERIALS OTHER THAN LARGE RADIOACTIVE SOURCES 
AND FISSILE MATERIALS. BS 3895 Pt. 1 1965 London, 
British Standards Institution (1965). 12p. Available from 
American National Standards Institute, New York. 

A standard is described in which methods used to test the suit
ability of radioactive materials packaging for transport are speci
fied (J R D ) 

1560 METHODS FOR THE ASSESSMENT OF PACKAGING 
FOR THE TRANSPORT OF RADIOACTIVE MATERIALS PART 
2 FISSILE MATERIALS AND LARGE SOURCES. BS 3895 Pt. 2 
1968 London; British Standards Institution (1968). 56p. Avail
able from American ^atlonal Standards Institute, New York. 

Methods that may be used to test for vibration and pressure 
suitability of packaging for the transport of radioactive ma
terials are specified In particular, packagmg used for large 
radioactive sources and for fissile materials complying with 
the cri teria for Fissile Class I and Class II in the IAEA r ^ u -
lations IS discussed (P C H ) 

1561 FUNDAMENTAL PRINCIPLES FOR PROTECTION IN 
THE DESIGN AND CONSTRUCTION OF INSTALLATIONS FOR 
WORK ON UNSEALED RADIOACTIVE MATERIALS ISO R 1710 
1970(E) International Organization for Standardization (1970). 
lOp. Available from American National Standards Institute, New 
York. 

Recommendations are made for the safe design and construction 
of facilities for working on unsealed radioactive materials of high, 
medium, or low activity Information is included on general r a 
diation protection principles arrangement of work areas, ventila
tion, handling of radioactive wastes monitoring and health physics 
equipment and facilities, selection and use of materials, and gen
eral safety provisions (L C L ) 

1562 CODE OF PRACTICE FOR THE PROTECTION OF 
PERSONS EXPOSED TO IONISING RADIATIONS IN RESEARCH 
AND TEACHING London; Her Majesty's Stationery Office 
(1968) 64p. Available from Pendragon House, Redwood 
City, Calif 

A code of Practice to assure the radiation protection of per
sonnel of research establishments using ionizing radiations in 
Northern Ireland is presented The Code is based on the stan
dards of the International Commission on Radiological Protec
tion and the Committee on Protection against Ionizing Radiations 
of the United Kingdom Medical Research Council General prin
ciples of radiation protection are reviewed and guidance for p ro 
tection when using x-ray equipment and particle accelerators, 
sealed radiation sources, and unsealed radioactive substances 
IS presented in detail Emergencv procedures for use in case 
of accidents resulting m exposure of personnel or contamination 
of surfaces instructions for the storage of sealed radiation 
sources and unsealed radioactive materials and precautions 
to be taken during the transport of radioactive materials and in 
the disposal of radioactive waste are summarized (C H ) 

1563 RECOMMENDATIONS FOR THE ASSESSMENT OF 
SURFACE MATERIALS FOR USE IN R.VD10ACTIVE AREAS 
PART 1 METHOD OF TEST FOR EASE OF DECONTAMINA
TION. BS 4247 Pt 1 1967 London; British Standards Institu
tion (1967). 5p Available from American National Standards 
Institute, New York 

A standard method is presented for testing surface materials 
to be used in radioactive areas for ease of decontamination Infor
mation is provided on the test materials, preparation of test sam
ples, contaminants, decontammants, counting equipment, test 
procedures, and method for reporting results (L C L ) 

1564 RECOMMENDATIONS FOR THE ASSESSMENT OF 
SURFACE MATERIALS FOR USE IN RADIOACTIV E AREAS 
PART 2 GUIDF TO THE SELECTION OF MATERIALS BS 
4247 Pt 2 1969 London, British Standards Institution (1969) 
7p Available from American National Standards Institute, 
New York 

Recommendations are presented which provide a guide to assist 
m the selection ot surface materials tor use m areas likel} to be 
subjected to radioactive contamination Ihese recommendations 
apply to surface materials which may be accidentally or deliber 
atel> contaminated with radioactive substances and from which 
the contaminant is required to be lemoved or to have its concen 
tration reduced to an acceptable level The suifaces involved 
include the floors vvalls ceilings and working surfaces of radio
active areas (I C L ) 

1565 IONISING RADIATIONS PRFCAUTIONS FOR IN
DUSTRIAL USERS New Series No 13 1969 London, Her 
Majesty's Stationery Office (1969) 72p Available from 
Pendragon House, Redwood City, Calif 

The risks associated with the precautions necessary m the in 
dustrial uses of x ray machines and other apparatub which emit 
lonizmg radiations and uses of sealed and unsealed ladioactive 
substances are presented The types of radiations concerned 
with are alpha particles beta particles gamma rays x rays 
b'^emsstraJilung and neutrons The most common industrial uses 
of lomzing radiations mclude gamma and x ray radiography 
x-ray fluoroscopy static elimination density level and thickness 
gaging package inspection lummizing and tracer work Informa 
tion lb presented on principles of protection against external and in
ternal radiation international standards for 1 adiation protection 
safety requirements under the British Factories Act of 1961 and 
the equipment and methods tor radiation protection as'-ociated 
with specitic uses of radiation sources (L C L ) 

1566 LABELLING AND MARKING OF PACKAGES 4ND 
CONTAINERS FOR THE TRANSPORT OF RADIOACTIVE MATE
RIALS AECP 1030 Issue No 2 1969 RisIey, Eng , United 
Kingdom Atomic Energy Authority (1969) 29p. 

A Code of Practice is presented which amplifies the provisions 
embodied in various regulations and codes for the safe transport 
of radioactive materials, relating to the labeling of packages of 
such materii ls, and to provide detailed instructions that will en
sure fulfillment of the rele\ant requirements It was assumed 
that those using the Code will be familiar with the international 
and national transport regulations, which are based on the IAEA 
Regulations and that these users will ha\e experience with trans 
port procedures Information is included on regulations for the 
labeling of inland (UK) and overseas postal packages and of pack
ages transported bj train or aircraft (L C L ) 

1567 PROVISION OF TRANSPORT PACKAGING FOR 
RADIOACTIV E MATERIALS AFCP 1042 Issue No 1 1969 
Risley, Eng , Umted Kingdom Atomic Energy Authority (1969). 
23p 

The safe transport of radioactive materials is governed by 
\arious regulations which are based on the "IAEA Regulations for 
the Safe Iransport of Radioactive Materials, 1967 Edition ' A 
supplement to the regulations is presented for the purpose of ad
vising designers of packaging on the technical features necessary 
to conform to the regulations and of outlining the procedure for 
obtaining approval of packaging designs from the competent 
authority Standards for the design, construction, and certifica
tion of industrial, Type A, and Type B packaging used in the UK 
for transporting radioactive materials other than irradiated fuel 
elements are described (L C L ) 

1568 LABELLING OF ROAD VEHICLES CARRYING 
RADIOACTIVE MATERIALS AECP 1040 Issue No 1 1968 
Risley, Eng ; United Kingdom Atomic Energy Authority (1968) 
5p 

A UKAEA Code is presented which gives guidance on the labeling 
requirements for \ehicles carrying radioactive materials by road 
in Great Britain and on the continent of Europe This code deals 
with exterior labeling of road vehicles in Great Britain and on the 
continent and the interior labeling of the vehicle cab (L C L ) 

1569 FISSILE MATERIAL TRANSPORT PACKAGING. 
PART I REQUIREMENTS FOR TIMBER AND CADMIUM USED 
IN WOOD/CADMIUM SHIELDING. AECP 1023 Part 1 Issue No 
1 1965. Risley, Eng ; United Kingdom Atomic Energy Authority 
(1965). 6p 

Standards for timber and cadmium used in wood/cadmium 
shielding for packaging fissionable material are presented m two 
sections The first covers the quality, determination of density, 
method of construction, and inspection of timber used for shield-
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ing in transport packaging for fissionable material The second 
co\crs the purity and form of the metal, method of construction 
coirosion pievcntion and inspection for cadmium embodied as a 
ntution absorber in tiansport packagii^ for fissionable material 
(L C L ) 

1570 lONIZING-RADlATION ST\NDARDS FOR POPU
LATION EXPOSURE Lieberman, Joseph A (Environmental 
Protection Agency, Winchester, Mass ) Phys. Today, 24 
No 11, 32-8(Nov 1971). 

The role of the En\ironmental Protection Agenc> m the dc\ clop 
ment of radiation protection standards for population cxposu'^e is 
discussed The impact of nuclear power geneiation anticipated b> 
the >ear 2000 on the radiation dose to the population of the USA is 
estimated Data are summaiized on the radiation dose to the popu
lation from natural background medical diagnostic exposure to 
X 1 adiation weapons test fallout and nuclear power j roduction 
during 19G0 and 1 )70 and the dose from each source is estimated 
foi the \ ca r 2000 Factors that must be consideied m establishing 
envuonmental standaids foi radiation exposure of the population 
are considered (C H ) 

1571 PRINCIPLES OF CRITICALITY SAFFTY IN HAND
LING AND PROCESSING FISSILE MATFRIALS ISO R 1709 
1970(F) International Organization for Standardization (1970) 
4p Available from American National Standards Institute, New 
York 

These cnticality safety principles appl\ to all opeiations with 
fissile materials outside the coies of nuclear reactors but within 
the boundaiies of nuclear establishments The\ a ie concerned 
with the limitations which must be imposed on processes and 
equipment because of the unique nuclear properties of these ma-
teiials b\ which thev can support nuclear chain leaetions Ihese 
piinciples apph to quantities of fissile mateiials m which nueleai 
ciiticalit\ can be established Ih i s ISO Recommendation states 
the faetois and teclmical cri tei ia which form the basis on which 
the pioceduies relating to cj iticalitj safetv should be established 
It docs not cover details of equipment design or of opeiational p io-
cedurcb, nor does it lefer to the effects of radiation on man or ma-
tciials oi to sources ot such radiation, eithei natural or the result 
of nuclear chain reactions Transpoit of fissile mateiials outside 
the boundaiies of nuclear establishments should be governed by ap
propriate national and international regulations (auth) 

1572 GLIDE ON RADI\TION SAFETY CONSIDFRATIONS 
IN THF PREPARATION Ol LICENSE APPLICATIONS AEC 
Licensing Guide 1970 Washington, D C , Atomic Energv Com
mission (1970) 34p. \vailable from Government Printing 
Office, Washington, D C 

Information is piesented which is intended to provide general 
guidance to peisons wishing to apply for an AEC license luthoriz 
mg the use of sealed ladioactive sources m industrial ladiogriphy 
AEC legulitions which apply to i idiography and which should be 
used in conjunction with this guide are listed Inform ition is in 
eluded on ladiography personnel and lequired qu ilifications, 
trammg progi im, the limited radiograph> license, operiting md 
emergency procedures internal inspection s>stem oiganization 
of the radiogiaphy program, leak testing and ladiographic oper 
ations in \greement States (L C L I 

1573 FISSILE MATERIAL SYMBOL. ANSI N12.1 1971. 
New York, American National Standards Institute (1971). 4p. 

A standard is presented which specifies the symbol to be used 
to signify the presence of fissile material Since fissile material 
is radioactive, the symbol inherently signifies the presence of 
radioactive material This symbol also signifies the presence of 
any associated radioactive material It does not specify the quan
tity of fissile or associated radioactive material which require use 
of this symbol (auth) 

1574 (BNL-16255) STANDARDS, STATISTICS AND STERN-
GIAS'^ GUILT B\ ASSOCIATION Hull Andrew P (Brook-
haven National Lab Upton, N, Y ) Shore Ferdinand J (Queens 
Coll New York) [19711 54p (CONF-711119-2) Dep NTIS 

P 1 on sixth annual topical s^ mposium on radiation protection 
standards Richland, Wash (2 Nov 1971) 

Existing ladiation protection standards have been criticized 
on the grounds tliat radiation effects have been under-evaluated 
by the stand irds setting bodies It has been postulated that the 
added risk at the piesentlv permitted maximum exposure rate 
<500 mK/>il will kad to an additional ei.fĉ xO deaths per million 
childien born, and that concurrent increases in effluent leleases 
trom several nuclear facil ties and in intant mortalitv m adjacent 
counties and/oi states (as compared with that for more distant 
ones) provides evidence that low-level radiation ma> have already 

pioduced moie scroub effects than believed possible when radia
tion standard'^ weie formul iled It is concluded that the above 
i i„ iment uses an cMitme mlei prttation of data fiom studies b\ 
Stewait and KneiU md ignores (.lata fiom other contrar> studies 
Ihe effluent lelea'^e and inf tnt mortalitv data appear to be selected 
to he exclusion of otht t data leading to opjjosi c conclusions Such 
effluent pioduced doses as have been considtreu have been mis-
(cpicscntea Whei examinea in the context oi 'he i tual ot cal
culated a\eiat,e effluent doses to l ie populations ai iisk and of 
othei souices of e\posuie, lie claimed effects cant •^t reasonably 
))e lelattd to effluent releases Ĵ 'ofet aj peai to be insi^iifieant 
-̂ LI istic li variatioi s about 'ong term trends Other n oie plausi
ble i^ausos for infant loi alitv can be iddu ed (auth) 

1575 (I \ DC-12746) HLMAN VALUES IN STANDARD 
^LTTING. Otway, Harry J. (Los Alamos Scientific Lab,, N. 
Mex.). [1971J. Contract W-7405-eng-36. 24p, (CONF-711119-
3). Dep, NTI* .̂ 

Fiom sixth annual topical sv mposium on radiation protection 
standards, Richland, Wash. (2 Nov 1971). 

1576 DERIV ED WORKING LIMITS FOR fi/y SURFACE 
CONTAMINATION INCLLDING I OW ENERGY p EMITTERS 
Wasson M M (Central Electricity Generating Board Essex, 
1 ng ) pp ''48-_)5 of Protection Against Low Energy or Short 
Range Radiations and the Biological Effects of Radiation Le 
\cs ine t t rance Service Central de Protection Centre les Ra>on-
ntmtnts lonisants (1971) 

Prom fust European congress on radiation protection and ex
hibition on equipment using low energv and short range radiation 
dosimetiv Menton France (9 Oct 1968) Sec CONF-68I013 

The derived vsoiking limits (DWL) for /3 y surface contamination 
at present in use in relation to the actual hazard represented b> 
various contaminants at these levels are considered Thev prevent 
the basic dose limits of ICRP from being exceeded It is concluded 
that particularlv for low energy ft emitters the levels are unre-
ahsticallv high and a svstem of derived working limits which takes 
into account the energv of the contaminant is proposed Possible 
dangers present in some methods of monitoring for fi v suiface 
contamination based on the assumptions used to calculate DWL s 
in the past art also considered and a method which overcomes 
these dangers is described (France) 

1577 DEVELOPMENT OF CURRENT RADIATION PRO
TECTION PRACTICES IN DIAGNOSTIC RADIOLOGY Bushong, 
Stewart C (Baylor Coll , Houston, Tex ) CRC Cnt Rev 
Radiol Sci , 2 No 3, 337-425(Sep 1971) 

The development oi radiation protection standards and radiation 
control practices in diagnostic radiology is reviewed from the time 
of Roentgen s discovery to the present The development has 
spanned several eras of experience which are distinct, >et diffi
cult to identify chronologically The first era covers the time of 
the pioneers through approximately 1915 During this time, x rays 
were a novelty in the hands of physicists and physicians Many 
radiation injuries, including deaths, were reported and untold 
numbers of injuries WJ l e unreported For the most part , the in
juries were acute and easily observed, and included most f re
quently skm erythema desquamation and epilation The most 
severe injuries were ma ignant changes that often led to dis
figuring surgical operations and death During this time, only 
low kVp and low mA eqaipment was available which resulted m 
excessive exposure times and excessive differential patient dose 
relative to film exposure The second era covers the time period 
from approximately 191o to the 1940's It was durmg this time 
that radiation protection standards were first developed in an 
official manner and that radiation control practices were estab
lished at the local level These standards and practices were 
instituted mitially because of the early radiation injuries and 
the martyrdom that befell so many early roentgen pioneers With 
the institution of high capacity x-ray machines, reports of more 
subtle x-ray injuries appeared in the literature These reports 
were primarily associated with the hematologic system and 
ranged from transient leukopenia to leukemia The radiation 
standards and practices of this second era were established on 
the assumption of a thresh old-type dose-response relationship 
It was generally accepted that if one worked within the recom
mended levels of exposure, no deleterious effects would ensue 
to either the patient or the operator The emphasis of radiation 
control procedures was still focused on maintaining acceptable ex
posures to the mdividuals involved in each examination and at 
each facility Radiation research directed to genetic damage 
resulted in linear nonthreshold type dose-response relationships 
These findings produced suspicion that other effects were also 
nonthreshold which led to a reevaluation of the theoretical basis 
for radiation protection Many radiation scientists became con 
vinced that the basis for radiation control at that time was false 
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If, in fact, long-term latent effects followed a linear nonthreshold 
type relationship, then radiation exposures should be maintained at 
an even lower level than was at that time acceptable The non-
threshold hypothesis gamed acceptance and continues to the present 
time The final era of time covered by this review extends from 
the 1940's to the present day During this time, acceptable radia
tion exposure levels have been reduced still further. The concern 
for radiation injury is no longer primarily directed to identifiable 
individuals, but rather to society at large, or at least population 
groups within society Scientific reports relating identifiable human 
radiation injuries to diagnostic roentgenological activities have 
been virtually absent for 20 years They have been replaced, how
ever, by large-scale epidemiological investigations that have at
tempted to show effects at the population level following diagnostic 
levels of radiation The current radiation protection standards and 
radiation control practices are based on consideration of not only 
the earlier human injuries but also the current epidemiological 
evidence (C.H ) 

1578 DIAGNOSTIC RADIATION AND THE PROTECTION 
OF THE PATIENT. Weeks, J . L. (Whiteshell Nuclear Re
search Establishment, Pinawa, Manitoba). Ind. Med., 40 
No. 5. 24-8(Aug 1971). 

The reasons for current views on radiological protection are 
discussed in relation to medical practice The need for careful 
evaluation of diagnostic procedures involving the use of ionizing 
radiation is emphasized, together with the need for achieving and 
maintaining high standards of radiological techniques (auth) 

1579 (NP-19171) CODE OF GOOD MANUFACTURING 
PRACTICE FOR THERAPEUTIC GOODS. (National Biological 
Standards Lab , Canberra (Australia)) Aug 1971 19p Dep, 
NTIS (U S Sales Only) 

Special provisions concerning the technical and administrative 
procedures to be applied in radiation sterilization of medical sup
plies and pharmaceuticals are detailed under the headings s ter
ilizing dose, validation and microbiological control of manufactur
ing and sterilizing process, radiation facilities, requirements for 
radiation safety, irradiation process control irradiation dosimetry 
and irradiation records (Australia) 

1580 (BNWL-SA-3906, pp 108-29) AEC ACCIDENT REC
ORD AND RECENT CHANGES IN AEC MANUAL CHAPTER 0529. 
McCluggage, W. C. (Division of Operational Safety (AEC), Wash
ington, D. C ) , 1971. 

From third international symposium on packagii^ and t r ans 
portation of radioactive materials; Richland, Wash. (16 Aug 1971). 

Tabulated data are presented on AEC experience for the period 
from 1949 to 1971 with transportation accidents mvolvii^ radio
active materials, including those that are fissionable Recent 
changes in the AEC Manual 0529, "Safety Standards for the Pack
aging and Radioactive and Fissile Materials", are reviewed The 
most significant of these changes is the inclusion of approval r e 
quirements and procedures for Type B packaging (L C L ) 

1581 RADIATION SAFETY STANDARDS FOR APPROVAL 
OF RELEASE OF RADIOACTIVE MATERIALS. PART H, 
APPROVAL PROCEDURE FOR EFFLUENT WATER AND AIR. 
Schwibach, J . Atomwirt., Atomtech.; 17 No. 4. 196-8(Apr 
1972), (In German). 

Release of radioactive material from nuclear installations is 
approved by agencies only under the condition that specified maxi
mal limits will not be exceeded In addition to these maximal 
hnuts tnat were specified m regulations resulting mostly from 
ICRP recommendations, the BRD uses in af^roval proceduies 
other standards which restrict emissions as far as possible and 
which are lower than the ICRP recommendations Those res t r ic 
tions create an additional safety factor for the radiation burden 
to the population Radiation safety recommendations and regula
tions are discussed, and approval procedures are described (tr-
auth) 

1582 MAXIMUM PERMISSIBLE LEVELS OF EXPOSURE 
TO IONIZING RADIATION Morgan, Karl Z. (Oak Ridge Na
tional Lab., Tenn.). pp 7-68 of Radiation Dosimetry, Vol. 1. 
/ M i n e , I (ed.) Belgrade, Boris Kidric Inst, of Nuclear Sciences 
(1971) 

From International summer school on radiation protection, 
Cavtat, Yugoslavia (21 Sep 1970). 

Criteria used for establishing standards for maximum permis 
sible radiation exposure for the general human population and for 
occupational exposure of personnel are discussed Changes in 
maximum permissible values for occupational exposure from 
1925 to 1970 are reviewed and data used as the basis for present 
maximum permissible exposure values are summarized It is 

pointed out that the principal source of radiation exposure of the 
general population in developed countries is diagnostic medical 
procedures Problems in establishing standards for the radiation 
exposure of the general population resulting from the release of 
radioisotopes to the environment are discussed It is suggested 
that the most realistic approach to the development of standards 
would be based on the determination of critical radioisotopes 
critical population groups, and critical environmental factors that 
influence the radiation dose and dose rate, rattier than standards 
based on maximum permissible concentrations of radioisotopes in 
the atmosphere (C H ) 

1583 RECOMMENDATION FOR DATA ON SHIELDING 
FROM IONIZING RADIATION PART 1 SHIELDING FROM 
GAMMA RADIATION METRIC UNITS BS 4094. Part 1-1966 
London, British Standards Institution (1966) 61p 

The main purpose of this recommendation is to provide data 
adequate for the calculation of shielding bar r ie rs against gamma 
radiation Section One deals with the calculation of bar r iers 
against primary gamma radiation, and Section Two provides the 
data that permit the calculation to be carried out Appendix A 
gives methods and data for the calculation of primary barr iers 
in cases where insufficient data are given in Section Two Ap
pendix B is concerned with the calculation of the secondary bar 
r ie rs that are required against leakage and scattered radiation 
( W D M ) 

1584 WOMEN'S PROFESSIONAL EXPOSURE TO IONIZING 
R VDIATION AND PARTICULAR PROBLEMS OI RADIOPROTEC-
TION Ghislandi, E., Bazzano, E (CISE, Milan) Med Nucl -
Radiobiol Lat , Suppl., No. 3, 510-18(1968) (In It ilian) 

From ninth national conference of the Italian Association of 
medical radiobiolog> Varese Italy (20 Sep 1968) 

The problem of the exposure of working women to ionizing 
radiations is considered withm the framework of Italian laws 
and taking into account the recommendations of ICRP adopted 
m September 1965 A short review of regulations protecting 
workmg women in general m Italy is given and the contributions 
of industrial medicme to the stud> of ph>siopatholog> of working 
women is mentioned An approximate numerical evaluation is 
given of the female nuclear labor force in industry scientific 
research and medicine m Italy Considering in detail regula
tions and recommendations of radioprotection proposed m na
tional and international field for women the importance is em
phasized ot adopting the maximum permissible doses suggested 
by ICRP corresponding to 1 3 rems over a period of 13 weeks at 
the abdomen for the professional exposure of females during 
the whole reproductive age In this way protection is assured for 
the embryo when pregnancy is still unknown to the mother her
self and thus avoiding a drastic and anachronistic exclusion of 
women from work with radiations during the reproductive age 
(auth) 

1585 CLASSIFICATION OF UNIRRADIATED PLUTONIUM 
SCRAP ANSI N15 10-1972. New York. American National 
Standards Institute, Inc (1972) 25p 

A standard is presented for classifying scrap material con
tainmg the element Pu This standard provides a classification 
system with inherent flexibility which will provide a means for 
facilitating activities in the nuclear industry relevant to the 
classifications The classification codes are defined, and the 
coded classifications are given for Pu-containing materials in 
the following categories unalloyed metals, alloyed metals, com
pounds, combustibles, noncombustibles, solutions, and process 
residues (L C L ) 

1586 RADIATION PROTECTION STANDARDS FOR THE 
UCENSING OF RELEASE OF RADIOACTIVE MATERIAL, IH. 
Schwibach, J . Atomwirt,, Atomtech.; 17: No. 5, 280-2(May 
1972). (In German). 

The release of radioactive material from nuclear installations 
will be licensed by agencies only when certain maximal limits 
are not exceeded In addition to established limits, which mostly 
follow ICRP recommendations, the German Federal Republic 
uses standards in its licensing practice which are significantly 
lower These standards, representing an additional safety factor 
for the population, are described in detail (tr-auth) 

1587 WALLS SHIELDING AGAINST IONIZING RADIATION: 
LEAD BRICKS. DIN 25 407-1971. Berlin; Fachnormenaus-
schuss Kerntechnik (1971). 6p (In German) 

Standards are given for lead bricks used in wall shielding 
agamst ionizing radiation Specified are basic forms, measure
ments, types, and terminology Also specified are required 
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properties, raw material, and surface coating The standards 
represent pre-norms which can be used but may require later 
adjustments Significant parts correspond to EURATOM speci
fications In 10 months, the pre-norms will be compared with 
practical experience and, if justified, will be converted into nor
mal standards (H.B.G ) 

1588 (NLCO-1089) STEEL BANDED WOODEN SHIPPING 
CONTAINERS FOR SLIGHTLY ENRICHFD URANIUM BILLETS, 
INGOTS, AND FUEL CORES. Dunaway, D. L. (National Lead 
Co. of Ohio, Cincinnati). 17 Apr 1972. Contract AT(3Q-1)-1156. 
18p. Dep, NTIS. 

The design and design standards for two general types of steel-
banded wooden containers for shipping slightly enriched (up to 
2 1% ̂ •'̂ U) uranium are described One type includes boxes with 
lids for shipping fuel cores The other type includes pallets with 
covers for shipping uranium metal billets and ingots (L C L ) 

1589 EXPOSURE STANDARD IN THE ENERGY RANGE 
0.3 TO 3.0 MeV Rao, P S , Gupta, U. C . Govindarajan, K. N 
(Bhabha Atomic Research Centre, Trombay, Indi i). pp 229-35 
of Proceedings of the National Symposium on Radiation Physics 
Bombay, Bhabha Atomic Research Centre (1971). 

From National symposium on radiation physics, Bombay, 
India (24 Nov 1970) See CONP 701138. 

The Exposure Standard that has been established m the energ> 
range 0 J to 3 0 MeV usmg a graphite cavity ionization thambei 
and the lownsend balance system for the charge measurement 
with a vibrating-reed electrometer as the null indicator is de
scribed The accuracy of the standard is estimated to be 1 2/c 
and the relevant correction factois viz the correction for wall 
attenuation, scattering from surroundings and supports etc , are 
also discussed (auth) 

1590 SPECIAL STATE STANDARD FOR THE UNIT OF 
RADIONUCLIDE ACTIVITY IN GASES. Isaev, B , M.; Bregadze, 
Yu. I.; Zhdanova, N. F.; (and others) Meas. Tech. (USSR) 
(Engl. Transl.); 14 No. 11, 1629-32(Nov 1971). 

Translated from Izmer. Tekh.; 14 No, 11, 8-10(Nov 1971). 
Investigations of the standard of the unit of radionuclide activity 

in gases show that the standard ensures the reproduction of the 
activity unit with an error of 1 to 2% in the activity range 10 to 
20 X 10'' dps/m"* With the help of working standards using gaseous 
radioactive sources, the transfer of the activity unit to test mea
suring instruments is ensured, from these to working measurir^ 
instruments through a planned verification scheme follows (auth) 

1591 PRIMARY STANDARDS LABORATORY FOR THE 
METROLOGY OF IONIZING RADIATIONS Le Gallic, Y (CEN 
de Saclay, Gif-sur-Yvette, France) Bull Inform Sci Tech 
(Pans) ; No 163, l l -18(0ct 1971) (In French) 

The objectives of the primary standards laboratory are to manu
facture and store primary standards, to produce secondary stan
dards, to improve measurement methods, and to determine funda
mental constants (decay schemes, half-lives, etc ) Consideration 
is given to all these aspects, the problem of coordination on the 
national scale being given particular attention (France) 

1592 COMPLIANCE WITH FEDERAL ENVIRONMENTAL 
ACTS Steinfeld, Jesse L (Public Health Service, Washington, 
D. C ) Trans Amer Nucl. Soc ; 15; No 1, 72(Jun 1972) 

From eighteenth annual American Nuclear Society conference, 
Las Vegas, Nev. (18 Jun 1972) See CONF-720607 

1593 NATIONAL STANDARDS FOR PHOTON DOSIMETRY. 
Guiho, J . P . (CEN de Saclay, Gif-sur-Yvette, France). Radio-
protection; 7: No. 1, 3-12(1972). (In French). 

A coherent photon dosimetry system of national references was 
established Gamma sources C^^Cs and "̂̂ Co) were used to produce 
reference photon beams their decay/time characteristics being 
determined The dimensions of the radiation source, the charac
teristics of the collimator, and the environment were studied 
In particular the effect of the various geometric parameters of 
the collimator on the spectral distribution of the incident photons 
was investigated The ej(posure due to the photon beams was de
termined, their energy fluence is currently being investigated The 
references for the absorbed dose rates will be defined (France) 

1594 STANDARD BLACK BODY AT 10 OOO '̂K (HIGH PRES
SURE PLASMA ARC), Peyturaux, R.; Goldbach, C ; Nollez. G. 
(CNRS, Pans) pp 65-75 of Proceedings of the Meeting on 
Metrolc^^ P a n s ; Bureau National de la Metrologie (1971). 
(In French) {CONF-701151-1). 

From Meeting on metrol{:^;y, P a n s , France (17 Nov 1970). 

Research was conducted to produce a radiation standard cor
responding to temperatures in excess of 5000''K Theoretical 
studies postulate that a 10-cm argon plasma subjected to a pres
sure of 100 bars and brought to a temperature of 10,000°K would 
radiate as a black body In order to achieve such conditions, a 
stabilized arc was developed involving a 5-cm-long plasma 
operating under a pressure of 50 atm At atmospheric pressure, 
the electronic temperature is leOO^K (for dissipated 16 kW) Al
though the determination of the electron temperature poses prob
lems at high pressures (reabsorption of radiation), it appears 
that the electron temperature decreases with pressure (for con
stant dissipated power) while the brightness temperature increases 
and tends to remain constant over a large spectral range (France) 

1595 ADEQLACY OF PRESENT STANDARDS OF RADIA
TION FXPOSLRF Morgan Kirl Z (Oak Ridge National Lab 
Tenn) Fnviron Aff 1 No 1, 91-l39(Apr 1971) 

The standards for maximum permissible radiation exposure 
levels for man set b> national and international orgmizations are 
reviewed It is pointed out that these levels assume a linear rela 
tionship between dose and effect, or that radiation injury is pro
portional to the accumulated dose and that there is no dose or dose 
rate so low that the radiation damage is zero Since natural back
ground radiation is a component of man's environment he has been 
subjected to radiation damage throughout his existence and any ad
ditions to this background radiation level merely increase the 
probability that man will suffer radiation damage during his life
time or pass on genetic damage to future generations General 
exposures of the human population from man-made sources of 
ionizing radiation have been vei> small, with medical diagnostic 
radiography contributing the greatest exposure It is pointed out 
that AEC operations and other nuclear energy facilities are among 
the safest of all modern industries and the radiation risks to per
sonnel and to the general population are very small It is con
cluded that the present radiation protection standards are ade 
quate, but should be kept under constant surveillance by the ICRP, 
NCRP, and other responsible agencies and all available data on the 
effects of ionizing radiation should be examined periodically and 
permissible exposure levels should be adjusted whenever war
ranted In evaluating the radiation risks associated with nuclear 
power production it is pointed out that the risks from the release 
of sulfur oxides, nitrogen oxides, and hydrocarbons to the environ
ment, should fossil fuel plants be built m lieu of presently planned 
nuclear power facilities, might be greater than those from loniz 
ing radiation and that the public will gain by eliminating both a« 
environmental pollutants insofar as is practicable (C H ) 

1596 SAFETY STANDARDS: PRINCIPLES AND PRAC
TICE. Dunster, H. J. (National Radiological Protection Board, 
Harwell, Er^,); Preston, A. Int, At. Energy Agency Bull., 14 
No. 2. 19-25(1972). 

A summarv of methods used m the UK to control releases of 
radioactive materials is presented Intormation is included on 
dose limitto, waste management, and principal fission product 
wastes (J R D ) 

1597 (TID-25857, pp 92-103) PUBLIC AND RADIATION 
FROM NUCLEAR POWER PLANTS Bond Victor P. (Brook-
haven National Lab. Upton, N Y ) . 1972. 

In Environmental and ecological forum, 1970-1971 
The development of radntion protection standards in the USA is 

reviewed It is pointed out that m the mid fifties the N itional 
Academy of Sciences established a series of committees to in
vestigate the biological effects of ionizing radiations and in 1956 
the committee on genetic eftects issued its repoit that included 
the recommendation that on the basis of potential genetic effects, 
the total human population should receive no more thin 10 rem 
over a JO-yr period which was taken as the mean reproductive 
age of human beings The value of 10 rem was intended to cover 
exposure from all man-made radiation sources mcluding medic il 
uses of radiations Half of this value, or 5 rem over a iO->r pe 
nod, was l i ter allocated to all sources of radiation other than 
medical This value of 5 rem durmg a 30-yr period vields a value 
of 0 17 rem/yr recommended as the average m iximum exposuie 
dose for man This value is approximately equal to the amount of 
natural background radiation to which human beings are exposed 
m the LSA It is pointed out that the amount of natural background 
radiation varies considerably over the tace of the earth and very 
large human populations have existed from earliest known times 
m the presence of levels of background radiation 10, 20, or more 
times that experienced m the USA and that no detrimental effects 
have been observed Recommend itions of the Federal Radiation 
Council (FRC) (1960) set an upper radiation dose limit of 0 5 rem 
per >ear for exposure to the mdividuil which is more restrictive 
than the 0 17 rem average dose per year A principal AEC guide 
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for radiation exposure from nuclear power reactors is based on 
the FRC (now incorporated mto the Environmental Protection 
Agency) value of 0 5 rem per year exposure to an individual at the 
boundary of a reactor site Because of the rapid dispersion of 
material coming from the reactor stack and because of the decay 
of radioisotopes present in the effluent this dose decreases rap
idly with distance from the reactor site so the individual 50 miles 
from the reactor site would receive a dose of about 0 0005 rem 
per year, and the average dose to the entire U S population would 
be far below this figure Data on the estimated average radiation 
exposure of the U S pwpulation durir^ 1970 show that the principal 
source of exposure came from diagnostic medical x rays (50 to 
150 millirem per year) and exposure from all other sources (in
cluding fallout from nuclear weapons test i i^ , color TV sets, jet 
travel, and radioactive luminous paints) was very low, with the 
operation of 15 nuclear power plants contributing approximately 
0 001 millirem (or 0 000001 rem) per year (C H ) 

1598 (TID-25857, pp 104-30) ADEQUACY OF PRESENT 
RADIATION STANDARDS. Morgan, Karl Z. (Oak Ridge National 
Lab., Tenn ) 1972 

In Environmental and ecological forum, 1970-1971 
The development of radiation protection standards in the USA is 

reviewed and the adequacy of present standards is evaluated Data 
available on the biological effects on man following whole-body ex
posure to various doses and dose rates of y and x radiation and of 
chronic internal irradiation following the uptake of radioisotopes 
are summarized Extrapolated data mdicate that the dose from 
natural background radiation may reduce the average life span of 
man by about 10 days Data on the present average radiation dose 
per year to man from man-made sources of radiation are com
pared with values established for the maximum permissible radia
tion dose for the whole-body and various organs of man The 
pathological consequences of diagnostic x ray exposure presently 
received by the US population are compared with the consequences 
of a hypothetical exposure of 0 85 mrera/yr from all nuclear in
dustries The consequences of an extremely rare hypothetical ac
cident involving a nuclear power reactor for the human population 
are postulated (C H ) 

1599 (TID-25857, pp 168-86) WHAT WE DO KNOW ABOUT 
LOW-LEVEL RADIATION. Taylor, Lauriston S. (National 
Council on Radiation Protection and Measurements, Washmgton, 
D. C ). 1972 

In Environmental and ecological forum, 1970-1971. 
The cri teria of the National Council of Radiation Protection and 

measurements (NCRP) used for setting radiation protection stan
dards in the USA are reviewed It is pointed out that dose-effect 
relationships for man in the dose range of 100 rems upward de
livered at high dose rates can be regarded as well established on 
the basis of clinical and experimental data However, while a 
tremendous effort has been made to discover significant deleteri
ous effects of very low dose level and dose rate radiation on man, 
all results have been convincingly negative The range considered 
covers an acute exposure to 1 or 2, or even a few more, rads r e 
ceived all at once and not frequently repeated, larger doses of 10 
to 20 rads received all at once and rarely repeated, and chronic 
exposure to levels of millirads or less per day over long periods 
of time and totaling some 5 or 10 rads distributed over a lifetime 
In spite of the lack of observable effects from low-level radiation 
doses, the NCRP has mamtained the basic philosophy that there 
could be deleterious effects in the low dose range proportional to 
those observed at vastly higher doses The upprer limit of 170 
mrem/yr average recommended for the human population for ex
posure from all man-made radiations, other than medical applica
tions, IS some hundred times lower than the lowest dose that has 
been shown to cause a statistically significant pathological change 
in man This population dose limit is at least some hundred times 
higher than the average dose to the population estimated for the 
operation of all the nuclear power plants expected to be built up to 
the year 2000, assuming no improvements in production technol
ogy It IS emphasized that ionizing radiation, including its effects 
on man and the environment, is probably the most widely studied, 
best understood, and most widely used agent found essential to 
human health and well bemg While it is true that radiation cannot 
be felt, seen, or tasted it can be detected and measured instantly 
at levels well below those levels of natural background radiation 
to which mankind has been exposed throughout his existence 
(C H) 

1600 ADEQUACY OF PRESENT STANDARDS OF RADIA
TION EXPOSURE. Morgan, Karl Z. (Oak Ridge National 
Lab., Te"".). Environ. Aff., 1 No. 1, 91-139(Apr 1971). 

Eneigv IS discussed as a source of pollution and more specifi-
calh the effects of ionizing radiation as a pollutant and the ade-
quacv of present standards of radiation exposure are considered 

The following topics are covered the basic assumptions of the 
International Commission on Radiological Protection (ICRP) in 
setting radiation protection standards, recommended dose limits 
radiation exposure experience, comparison of radiation risks with 
other risks, and the possible consequences of present radiation 
exposure limits (M H R ) 

1601 BACKGROUND INFORMATION FOR THE DEVELOP
MENT OF A RADIATION STANDARD FOR TRITIUM IN NUC LEAR-
STIMULATED NATURAL GAS. Moghissi. A. A., Patzer, R. G . 
McNeils, D. N , Carter, M. W. (Western Environmental Research, 
Lab., Las Vegas, Nev.). pp 228-35 of Radiation Protection Stand
ards Quo Vadis. Vol. I. Howell, Wallace P. (ed.). Richland, 
Wash., Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971). 

The development of a radiation standard for tritium in natural 
gas requires the knowledge of the relationship between the tritium 
concentration in the gas and the annual dose received by the people 
resulting from the usage of the gas Although this relationship can 
be calculated, the uncertainties associated with the input parame
te rs are so large that the results could have a range of 10̂  6r 
higher Consequently, laboratory experiments were carried out to 
better estimate this ratio. In the first set of experiments, the 
transfer of tntium from natural gas mto food cooked under rea l i s 
tic conditions was determined. In a second set of experiments, the 
contribution of heating with tritiated gas in an area with limited 
ventilation, to the tritium body burden was experimentally deter
mined Under the selected experimental condition it was found that 
a natural gas concentration of 1 nCi/1 (STP) would result in tritium 
concentration in body water of 14 nCi/1 (auth) 

1602 RADIATION PROTECTION STANDARDS QUO VADIS. 
VOLUME I. Proceedings of the Sixth Annual Health Physics 
Society Topical Symposium, Richland, Washington, November 2-5, 
1971. Howell. Wallace P., Corley, John P. (comps.). Rich
land, Wash., Health Physics Society (1972). 263p (CONF-
711119-(Vol.l)). 

1603 ROLE OF THE NCRP IN THE DEVELOPMENT OF 
RADIATION PROTECTION STANDARDS. Taylor, Lauriston S. 
(National Council on Radiation Protection and Measurements, 
Washington, D. C ) . pp 16-32 of Radiation Protection Standards 
Quo Vadis Vol. I. Howell, Wallace P. (ed ). Richland, Wash . 
Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971) 

The National Council on Radiation Protection and Measurements 
has, for over 40 years, played a key role in the development of 
radiation protection standards in the U S and, in fact, interna
tionally It dedicated itself to the safer use of radiation for many 
years before the subject became a popular and political problem 
At the same time it feels that proper and productive uses of radia
tion must not be needlessly curtailed even if some slight risk is 
involved—virtually nothing is without some element of risk The 
NCRP does not regard itself as a "standards setting" body m the 
strict sense, it develops "recommendations" on protection stan
dards and practices, expecting these to be utilized or modified to 
meet special needs Input to its recommendations are primarily 
scientific or technical, but other considerations enter as needed 
Council membership and operating procedures are designed to 
maximize the diversity of knowledge and orgamzational affiliations 
and mimmize the possibility of any group, small or large, domi-
natii^ Its policies and recommendations. Council recommenda 
tions represent its best judgment based on information up to the 
sign-off date of a report, it does not necessarily wait for that new 
data that is Just around the corner. It does not attempt to fully 
document its statements nor does it present its reports as 
treatises Its recommendations are those of the Council members, 
to every one of whom every report is submitted for approval be
fore release. It is anticipated that the NCRP will broaden its r a 
diation protection activities during the foreseeable future, (auth) 

1604 AMERICAN NATIONAL STANDARDS INSTITUTE AND 
NUCLEAR STANDARDS. Fleckensteln. D. C. (General Electric 
Co., Schenectady, N. Y.). pp 33-49 of Radiation Protection Stand
ards Quo Vadis. Vol.1. Howell, Wallace P. (ed.). Richland, 
Wash.. Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971). 

The history and organization of the American National Standards 
Institute (ANSI) is summarized Procedures for the development 
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of American National Standards are described. Nuclear standards 
activities in general, and radiation protection standards programs 
in particular, are used as examples of ANSI operations and will 
provide the current status of these efforts. ANSI affiliation with 
the International Organization for Standardization (ISO) is reported. 
ISO technical committees of Interest are described. Some ANSI 
future plans and programs in the nuclear standards area are given, 
(auth) 

1605 DESCRIPTION OF THE AMERICAN NUCLEAR SOCI
ETY'S INFORMATION CENTER ON NUCLEAR STANDARDS 
(ICONS) RADIATION PROTECTION STANDARDS. QUO VADIS. 
Volgt, Keith L.J DuTemple, Octave J,; Brown, Roberta S. (Amer
ican Nuclear Society, Hinsdale. 111.), pp 50-9 of Radiation Pro
tection Standards. Quo Vadis. Vol. I. Howell. Wallace P. (ed.). 
Richland, Wash.; Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards, quo vadis; Richland, Wash, (2 Nov 1971). 

The American Nuclear Society recently organized an Informa
tion Center on Nuclear Standards (ICON) The reasons for its e s 
tablishment, its purpose, goals and services are described in de
tail. Considerable background information concerning the concept 
of Information Analysis Centers (lAC), their organization and 
usefulness Is discussed. A step-by-step description of the me
chanics for setting up an lAC is given Sources of data, input, 
storage, retrieval, analysis of data and output of ICONS' informa
tion are Identified The purpose and role of the Technical Advisor 
is explained along with the relationship of ICONS to other standards 
writing organizations. A new lAC dimension was added with the 
establishment of ICONS In addition to providing the traditional 
services of an lAC, ICONS will periodically take on assignments 
of a special nature. For example, a thorough examination of the 
possibility of orgamzing a nuclear industry-sponsored standards 
and codes enforcing agency similar to the a i r - and marine-industry 
will be made ICONS, through its Technical Advisors, will take on 
the task of evaluating, analyzing, and describing why a nuclear 
industry-sponsored standards and codes enforcing agency is 
needed, if indeed it is needed, suggest how such an organization 
could be oi^anized and supported, who could direct this agency, 
what its purpose and functions should be, and, other considerations 
important to the development of a preliminary working model A 
discussion of the marketing plan for ICONS is included (auth) 

1606 ROLE OF THE HEALTH PHYSICS SOCIETY IN THE 
DEVELOPMENT OF RADIATION PROTECTION STANDARDS. 
Vallario, E. J. (Health Physics Society Standards Committee, 
Washmgton, D. C ). pp 60-9 of Radiation Protection Standards 
Quo Vadis. Vol. I Howell. Wallace P. (ed.). Richland, Wash., 
Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971). 

The Health Physics Society Standards Committee (HPSSC) is a 
permanent committee of mne Society members assigned to repre
sent the Society to the Board of Directors on matters concerned 
with standardization of practices in radiation protection Its multi-
phased role IS to advise the officers and members of the Society 
on new developments in the field of standardization, examine the 
need for new standards, establish expert working groups under the 
HPSSC to develop priority standards and maintain liaison with other 
standard making organizations to accomplish these objectives 
effectively. An ancillary function is to provide the Board of Direc
tors technical assistance to establish a Society position on major 
issues involving new radiation protection standards (auth) 

1607 RECENT ACTIVITES IN THE DEVELOPMENT OF 
SURFACE CONTAMINATION STANDARDS. GaUagher III. F. E.. 
Evraets, J . C , Tschaeche. A N., Willis, C. A. (Health Physics 
Society. Richland, Wash.), pp 206-15 of Radiation Protection 
Standards Quo Vadis. Vol. I. Howell. Wallace P. (ed.). Rich
land. Wash., Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971). 

The Standards Committee of the Southern California Chapter, 
Health Physics Society, has prepared a "Position Paper on Surface 
Contamination Standards for Radioactive Mater ia ls ." It was writ
ten to discuss the need for these standards and to establish the 
basic cri teria for their development, because of the widespread 
disagreement among health physicists concerning many of the 
important details The paper was reviewed by the Health Physics 
Society Standards Committee m November, 1970, and a revised 
version, dated January 15, 1971, has been accepted As a result 
of this activity, the Health Physics Society Standards Committee 
has recently established a subcommittee to write surface con
tamination standards, using the position paper's criteria as back
ground material A summary of the paper 's final version is pre
sented heie (auth) 

1608 RADIATION PROTECTION STANDARDS QUO VADIS. 
VOLUME II Proceedings of the Sixth Annual Health Physics 
Society Topical Symposium, Richland, Washington, November 2—5, 
1971. Howell. Wallace P., Corley, John P. (comps.). Rich
land, Wash., Health Physics Society (1972). 244p. (CONF-
711119-(Vol.2)) 

1609 APPLICATION OF RADIATION EXPOSURE STAND
ARDS IN THE AEC CONTRACTOR PROGRAM Ross, Donald M. 
(Atomic Energy Commission, Washmgton, D. C ) pp 309-15 of 
Radiation Protection Standards Quo Vadis. Vol. II. Howell, 
Wallace P. (ed.) Richland, Wash.. Health Physics Society (1972), 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971). 

The AEC radiation protection guides applicable to contractor 
operations are embodied in AEC Manual Chapter 0524 The basic 
guides have been derived from the recommendations of the Federal 
Radiation Council (FRC) whose functional responsibilities have 
recently been incorporated into those of the newly established 
Environmental Protection Agency (EPA). In those areas that r e 
mained uncovered by the FRC, the AEC follows the recommenda
tions of the National Council on Radiation Protection and Measure
ments (NCRP) and the International Commission on Radiological 
Protection (ICRP) (auth) 

1610 AEC REGULATORY PROGRAM. Gamertsfelder. 
Carl C. (Atomic Energy Commission, Washington. D. C ). pp 
316-21 of Radiation Protection Standards Quo Vadis. Vol. II. 
Howell, Wallace P. (ed.). Richland, Wash . Health Physics Soci
ety (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash (2 Nov 1971). 

The Commission's regulation entitled "Standards for Protection 
Against Radiation," (10 CFR Part 20) establishes standards for 
external radiation exposure and permissible concentrations in air 
and water which are based on the recommendations of the NCRP, 
ICRP, and the FRC There are also implementing provisions and 
procedures to assure that every reasonable effort is made to main
tain radiation exposures as far below the specified limits as prac
ticable Other parts of the regulations provide the framework for 
dealing with byproduct, source and special nuclear materials, and 
certain nuclear facilities In these parts , the basic standards are 
applied in more detail through the requirement for specific licenses 
which are issued after thorough review of the facilities and the 
procedures to be used Control over other activities, of a more 
routine nature or of more limited scope, are provided by general 
licenses In some certain cases, usually related to a specific 
product or class of products, for which it can be shown that indi
viduals are not likely to be exposed to more than a few percent of 
the dose limits, the use of the products may be exempted from 
regulatory control. The Commission recently revised its regula
tions for the licensing of nuclear power reactors to include r e 
quirements for keeping radioactive effluents as low as practicable 
and is m the process of defimng numerical guidance on what can 
be considered to be as low as practicable (auth) 

1611 APPLICATIONS OF RADIATION PROTECTION REC
OMMENDATIONS IN THE DEVELOPMENT OF FEDERAL RADI
ATION STANDARDS FOR ELECTRONIC PRODUCTS. Snow, 
Donald L,; Little. Marshall S., Snavely, David R. (Bureau of Ra
diological Health, Rockville, Md.). pp 322-43 of Radiation Pro
tection Standards Quo Vadis Vol. II. Howell, Wallace P. (ed.). 
Richland, Wash.; Health Physics Society (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971). 

Experiences are reviewed in applying radiation protection r ec 
ommendations of voluntary standards-setting organizations in the 
development of regulations to control radiation emissions from 
electronic products. The impact of voluntary standards on regula
tory standards is discussed from such standpoints as (1) enforce
ability aspects of standards, (2) needs for documenting the develop
ment of the regulatory standards, and (3) conversion of radiation 
exposure criteria to radiation emission criteria for specific elec
tronic products. The responsibility of a regulatory agency to estab
lish safety factors for emission criteria, based on reasonableness 
and technical feasibility considerations, is discussed. Also con
sidered are those difficulties which develop when (1) no prior con
sideration has been given by voluntary standards groups to a prob
lem area, or (2) there is no available information on the technical 
or scientific bases for recommendations from national or interna
tional groups. Factors which may cause a regulatory agency to 
deviate in whole or part from an accepted national or international 
recommendation are reviewed to develop further understanding as 
to where improvements may be possible at every level of the 
standards development process, (auth) 
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1612 EPA ROLE IN RADIATION PROTECTION. Palmiter, 
C. C. (Environmental Protection Agency, Rockville, Md.). pp 
352-6 of Radiation Protection Standards Quo Vadis Vol. II. 
Howell, Wallace P. (ed.). Richland, Wash.; Health Physics Soci
ety (1972). 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland. Wash. (2 Nov 1971). 

The President 's Reorgamzation Plan No. 3 transferred to the 
Environmental Protection Agency, all the functions of the former 
Federal Radiation Council to provide Guidance to Federal agencies 
and from the Atomic Energy Commission the responsibility for 
setting generally applicable environmental standards. As a resul t 
of this transfer, the EPA is now responsible for completmg the 
general review of the guidance issued by the FRC in 1960. It r e 
cently issued guidance which limits the exposure of underground 
uranium miners to the short-lived progeny of radon-222 to 4 WLM 
per year. It also solicited comments from other Federal agencies 
regarding the adoption by the Federal Government of all or part of 
the new recommendations made in NCRP Report No. 39. (auth) 

1613 STANDARDS AND STATE REGULATORY CONTROL 
PROGRAMS. Moen, Arnold J (Washington State Div. of Health. 
Olympia). pp 357-61 of Radiation Protection Standards Quo 
Vadis. Vol. II. Howell, Wallace P. (ed.). Richland, Wash.. Health 
Physics Society (1972) 

From 6th annual topical symposium on radiation protection 
standards quo vadis, Richland, Wash. (2 Nov 1971). 

The evolution of regulatory control programs from standards 
through custom, tradition, and fear is discussed. Problems of 
establishing regulations to meet the standards and to control major 
sources of exposure not covered by standards are explored. E s 
tablishment of uniformity among states ' regulations to avoid un
necessary limitation of interstate activities complicate regulations. 
These complications make regulations difficult to understand or 
interpret when locally applied. Enforcement of state regulations is 
hampered by lack of inherent pressures of custom or tradition. 
Familiarity through use of radiation, development of bad habits, 
and lack of knowledge or concern are discussed as deterrents to 
compliance. Practical problems of establlshii^ motivation to 
comply through enforcement of regulations are discussed. Lack of 
involvement of users and states in the standard setting procedures 
creates problems in establishing regulations and in enforcement 
of compliance, (auth) 

1614 USE AND ABUSE OF STANDARDS Tschaeche, A. N 
(General Electric Co , San Jose, Calif.) pp 4o8-64 of Radiation 
Protection Standards Quo Vadis Vol II. Howell, Wallace P. 
(ed.) Richland, Wash., Health Physics Society (1972) 

From 6th annual topical symposium on radiation protection 
standards quo vadis. Richland, Wash. (2 Nov 1971). 

The growing need for formulating standards is discussed with 
respect to freeing the plant and laboratory health physicist for 
more creative and productive work on unique problems. Various 
types of documents e g., material specifications, testing methods, 
standa^'d terminology, and safety rules are used to illustrate the 
important differences between standards as rules and standards as 
guides or models. The abuse of standards, e.g., improper applica
tion and blind incorporation in regulations, is illustrated. A method 
of applying standards to the solution of particular radiation mea
surement and protection problems is proposed toward stimulating 
the production of effective standards, (auth) 

1615 (CONF-720627-, pp 8.1-35) RADIOACTIVE WASTES 
IN THE URANIUM MINING INDUSTRY. Melouney. H, F. (Mary 
Kathleen Uranium Ltd., Melbourne). 

From Symposium on the role of nuclear energy In Australia's 
development; Canberra, Australia (1 Jun 1972). 

Radioactive and chemical waste handling in the uranium mining 
and milling industry is discussed with particular reference to 
health hazards, standards, and the Australian experience at Rum 
Jungle, Radium Hill, and Mary Kathleen as well as experience in 
Canada and the U.S.A. An outline is given of environmental im
pact regulations and their development m the U S.A. and these are 
related to the Australian situation. (Australia) 

1616 STATE PRIMARY STANDARD FOR THE UNIT OF EX
POSED DOSE OF X-RAY AND GAMMA RADIATION. Yudin, 
M, F. ; Ostromukhova, G. P.; Kononova, R. F.; Kochma, M. P . 
Meas. Tech. (USSR) (Engl. Transl.); 15: No. 2, 185-90(Feb 1972). 

Translated from Izmer. Tekh.; 15; No. 2, 4-7(Feb 1972). 
Comparisons were made of measurements of the unit of exposed 

dose of x and y radiation for member countries of the Council for 
Mutual Economic Aid. Results showed that the deviation of the 
measurements did not exceed 1 5 to 2% Information is included 
on composition of the standard and procedure for reproduction of 
the unit of exposed dose. (J.R.D) 

1617 STERILIZATION OF PACKAGED GOODS. AS 1079 
1971. North Sydney, Australia; Standards Association of 
Australia (1971), 9p. (NP-19409), 

Parameters are given for the sterilization of packaged goods 
usmg dry heat, moist heat, ethylene oxide, or ionizing radiation 
Data on the radiation stability of rubbers, thermoplastics, thermo-
sets, textiles, adhesives, oils, and greases as published by the 
UKAEA are included (Australia) 

1618 (NP-19420) SAFETY AND ENVIRONMENTAL AS
PECTS OF NUCLEAR POWER. Crancher. D. W. (Australian 
Atomic Energy Commission). Jun 1972. 32p. Dep. NTIS 
(U. S, Sales Only). 

The nuclear industry has been carefully regulated to comply 
with strict health standards All radioactive wastes are care
fully controlled and audited and their discharges into the environ
ment are permitted at levels which comply with national and inter
national health standards These are considered with respect to 
radioactivity and health, permissible levels of exposure, sources 
and control of radioactive waste, measures taken to protect agams 
accidents, environmental aspects of discharge, and air pollution 
from alternative energy sources (Australia) 

1619 COMMITTEE ON THE MEASUREMENT REFERENCE 
STANDARDS FOR IONIZING RADIATIONS. SECTION 2. RADIO
NUCLIDE MEASUREMENTS. Par is ; Bureau International des 
Poids et Mesures (1972), 20p, (In French). Offilib, P a n s . 

The new committee structure is presented The program pro
posed for Section II is given The special problems to be studied 
are described absolute (or exact) measurements, nuclear param
eters , international comparisons, and miscellaneous problems 
The organization of different research groups studying special 
problems is discussed, the plans adopted by these groups being 
represented. (France) 

1620 SUBSTANTIATION OF THE PERMISSIBLE STANDARD 
VALUES OF SOLUBLE COMPOUNDS OF 2«Th, NATURAL THO
RIUM, 22BRa, AND 228Th IN THE AIR OF INDUSTRIAL PREMISES. 
LyarsWi, P. P. ; Pavlovskaya, N, A.; Kapitanov, Yu. T. (Inst, of 
Hygiene and Occupational Disease, Moscow). Gig. Sanit.; No. 8, 
53-7(Aug 1972). (In Russian). 

Substantiation and verification of a number of parameters are 
discussed, such as the efficient energy, the efficient periods of 
half-removal, and the parts of radionuclides passing into the 
critical organs The values received served for the calculation 
of the standard levels of ^S^Th, "*rh, "iRa and natural thorium 
in the air of industrial premises in case of work dealing with 
soluble noncomplex compounds of thorium The data received 
prove the standard values to depend on the dispersion of aerosols 
and, for a mass median diameter equalling 1 mkm, for 232xh they 
may be taken 6 7 times as high The standards for the soluble 
228Ra compounds should be decreased 40 times, (auth) 

1621 (UCRL-51282) COST-BENEFIT RELATIONS IN AIR 
QUALITY STANDARDS BIOMEDICAL RESEARCH FOR ASSESS
ING THE HEALTH COSTS OF AIR POLLUTION. Watson. Don
ald E. (California Univ., Livermore, Lawrence Livermore 
Lab.)- 27 Sep 1972, Contract W-7405-Eng-48. 15p. Dep, 
NTIS. 
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1622 (KAPL~M-FW-4) THE DETERMINATION Ol 
HAFNIUM IN Ze-4 AND Ze-6 ZIRCONIUM METAL STAND 
ARDS BY THE STABLE ISOTOPE DILUTION ANT) NLL-
TRON ACTIVATION METHODS F W \\alker (Knollb 
Atomic Power Lab , Schenectady, N Y ) Dec 21, 1961 
Contract W-31-109-Eng-52 26p 

Two methods are described for the determination of haf
nium in zirconium metal standards, namel> stable isotope 
dilution analysis and neutron activation analysis Hafnium 
values obtained for ZE-4 and ZE-6 standards are 77 4 ± 3 9 
(tentative value) and 166 ± 17 ppm, respectively, by the 
stable isotope dilution technique, and 77 5 ± 8 and 155 ± 16 
ppm, respectively, by the neutron activation technique 
(auth) 

1623 (DEG-Report-248) THE PREPARATION OF 
URANIUM-235 ISOTOPIC STANDARDS BY BLENDING 
A N Hamer and B R Grundy (Lnited Kingdom atomic 
Energy Authority Development and Engineering Grouii, 
Capenhurst, Ches , England) Oct 1, 1962 44p 

Recommended procedures are dcbcribed m detail, which 
enable uranium isotopic standards to be prepared with p re 
cisions appi caching 1 part in 10 The btoichiometr> of 
uranium oxide (U30e) and the weighing process a ie d i s 
cussed Factors affecting the accuracy of weighing solid 
uranium oxide are discussed, and suitable methods for 
handling small quantities of material by solution methods 
are described, together with experimental verification of 
their reliability Numerical examples are given of the 
method of calculating the sensitivity of the balance, the 
weighing of an^object, and the calibration of a set of 
weights Sources of e r ro r are summarized and the p iep-
aration of blends used to calibrate a uranium standaid in 
this laboratory is described (auth) 

1624 THE PREPARATION OF STANDARD SAMPI FS 
FOR THE SPECTRAL ANALYTICAL DETERMINATION OF 
SMALL BORON CONCENTRATIONS IN REACTOR GRAPH 
ITE E Golling (Siemens Schuckertwerke A G Erlar^en, 
G e r ) Nukleonik 3 233-6(Nov 1961) (In German) 

The ashing of reactor graphite m the presence of a trace 
ca r r i e r and the chemical composition of the residue are re 
ported A method for the preparation of suitable standard 
samples is given It is shown that in the standard sa •'ple 
the basic material and the boron admixture must be the 
same compounds as in the ash (the other ash fractions can 
be Ignored) If these conditions are not fulfilled, a system
atic e r r o r occurs which can show boron concentrations 
higher by a factor of 2 to 3 (tr-auth) 

1625 PRIMARY STANDARD OF LENGTH K M 
Baird and D S Smith (National Research Council 
Ottawa) J Opt Soc Am 52 507-14(May 1962) 

The primary standard of length is defined in terms of 
the unperturbf d 2p|o—Sdg radiation of Kr New meas
urements of the pe'-turbations due to the conditions of ex
citation necessary for its practical realization are reported 

Results contum that tht i ecommcndation ot liic Intci 
nitionil CummitttL oi Weights md Mtdsuics fields tiic 
dctincd standatd to an accuiacy ol better thin 1 lU An 
improvement l)\ aljout at oidci ol magnitude md\ lie 
r ta l i /e i b\ moic exict spccilication (luth) 

1626 NEW SCA.LE OI NUCLIDIC M\SSES AND 
\10MIC WFIGHIS Fdward V\ ichers (National Buieau ui 
Standards Washmgton D C ) Nature 194 621-4 
(Ma> 19 1962) 

•\ discussion IS piesented of the situation which led to 
the existence of tht chemical scale (atomic weight of c le
ment O 16) and the physical scale (atomic weight of 
principal O isotope 16) and of the considerations that 
led to then replacement by a new scale In 1959, the 
International Commission of Atomic Weights recommended 
the adoption of C as the refeience species with assigned 
relative mass of 12 since this isotope was acceptable to 
both chemists and physicists Ihe International Union of 
Pure ind Applied Physics and the International Union of 
Pure and Applied Chemistry adopted this recommended 
scale A table ot atomic weights developed from a complete 
review of experimental data on the basis of the new scale 
is presented together with a separate table for radioactive 
elements (D L C ) 

1627 THE CARBON-12 SCALF OF ATOMIC MASSES 
Abbas Labbauf (Texas Agricultural and Mechanical Coll , 
College Station) J Chem Educ , 39 282-6(Iune 1962) 

The adoption of a unified atomic weight scale based on 
the use of Ĉ ^ as the reference mass scale is discussed 
Topics covered include the concept of atomic weight, the 
r ise and coexistence of two scales, proposals for unifica
tion of the two scales, and adoption and use of C*̂  unified 
scale A comparison is presented of the atomic and molec
ular weights of some nuclides and substances in terms of 
the chemical, physical, and Ĉ ^ scales m order to show 
what changes in molecular properties can be expected 
(M C G ) 

1628 VALUES FOR TRACE ELEMENTS IN G-1 AND 
W-1 WITH NEUTRON ACIIVATION ANALYSIS. II Mo 
Sn, Ta, W. Hiroshi Hamaguehi, Rokuro Kuroda, Tsuneo 
Shimizu, Iwao Tsukahara, and Ryuichi Yamamoto (Tokyo 
Umv of Education). Geochim. et Cosmochim Acta, 26 
503-5(Apr. 1962) an English) 

Neutron activation analyses were made of Mo, Sn, Ta, 
and W m standard rocks G-1 and W-1 The amounts of the 
elements were estimated by comparir^ Mo^^ (67 hr), Sn'̂ ^ 
(27.5 hr), Ta*^^ (111 d), and W*̂ ^ (23 9 hr) /? activities iso
lated from the sample with those from the monitor A cor
rection for the contribution of Mo^^ from uranium fission 
was made for the estimation of Mo. The results are tabu
lated (P.C H ) 

1629 THE CONTENTS OF SEVERAL TRACE ELE
MENTS IN THE STANDARD ROCKS G-1 AND W-1 
Maria C Clark and D. J. Swaine (Commonwealth Scientific 
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and Industrial Research Organization Chatswood, New 
South Wales, Australia) Geexihim et Cosmochim Acta, 
26 511 14(Apr 1962) (In English) 

The contents of approximately 20 t race elements in the 
standard rocks G-1 and W-1 are given These were deter
mined by a spectrographic method, using the powdered 
sample and anode excitation in a d-c arc (auth) 

1630 (EANDC(E)-36L) THE ISOTOPIC COMPOSI
TION OF SAMPLES ORIGINATING FROM DIFFERENT 
STOCKS OF BORON STANDARD USED IN LABORATORIES 
OF THE EANDC AREA AS BASES FOR NEUTRON MEAS
UREMENTS G H Debus (European Atomic lnergy Com
munity) Aug 1962 4p 

Results of comparative studies on the isotopic composi
tion of natural B samples used by various research groups 
as standards are presented The samples were obtained 
from Argonne Fontenay and the Euratom Central Bureau 
for Nuclear Measurements (J R D ) 

1631 PLUTONIUM SULFATE TETRAHYDRATE A 
PROPOSED PRIMARY ANALYTICAL STANDARD FOR 
PLUTONIUM Charles E Pietri (U S Atomic Energy 
Commission New Brunswick N J ) Anal Chem 34 
1604 6(Nov 1962) 

Stoichiometric plutonium sulfate tetrahydrate has been 
prepared by controlled crystallization from sulfuric acid 
solution The formula of the tetrahydrate was found by 
chemical and thermogravimetric analysis to be Pu(S04)2 • 
4H2O The compound is stable showing no significant 
change in plutonium content or weight for at least 28 
months Changes in relative humidity below 757 had little 
effect on the material The plutonium sulfate tetrahydrate 
prepared meets many of the requirements for a primary 
standard (auth) 

1632 (CERN 63-3(p 81 93)) BEAMS OF PARTICLES 
OF FINITE LIFETIME E Malamud (European Organiza
tion for Nuclear Research Geneva) 

A theoretical limitation is added to complete a discussion 
of beam transport Beams of particles of finite lifetime 
are considered The previously developed theory is applied 
to a beam of mesons (K~) with mean life T - 1 2 x 10"^ sec 
A table of miscellaneous facts concermng magnets and 
figures on the standard CERN magnets is included (C E S ) 

1633 SUMMARY OF SULFUR ISOTOPIC STANDAHDS 
Wayne U Ault (Hawaiian Volcano Observatory Hawaii 
National Park) and M L Jensen p 16-29 of '*Biogeo-
chemistry of Sulfur Isotopes '» New Haven, Yale Univer
sity 1962 

A review is presented of the primary standards which 
have been used for sulfur isotopic analyses Tables are 
presented of the primary standards and of the s 'Vs^ ratios 
for seawater sulfate The conclusions of a committee from 
the symposium are outlined It was agreed to adopt Canon 
Diablo troilite sulfur as the basic primary standard with 
an arbitrary S^Vs^ ratio of 22 220 for which 6S" = 0 
(D L C ) 

1634 SULFUR ISOTOPE METEORITE STANDARDS 
RESULTS AND RECOMMENDATIONS M L Jensen and 
N Nakai (Yale Umv New Haven) p 30-5 of "Biogeo-
chemistry of Sulfur Isotopes " New Haven Yale Univer
sity 1962 

Several meteorites from the Yale collection were an 
alyzed for their Ŝ /'Ŝ '* ratio by three different chemical 
techniques The results show a remarkable similarity of 
the 6S^ composition of sulfide sulfur in meteorites Possi 
ble e r ro r s m the chemical techniques are discussed The 
quality and choice of standards are discussed (D L C ) 

1635 NEW ZEALAND SULFUR STANDARDS IN RE 
LATION TO METEORITIC SULFUR J R Hulston 
(McMaster Umv Hamilton Ont ) p 36-41 of "Biogeo 
chemistry of Sulfur Isotopes " New Haven Yale Univer
sity, 1962 

The discrepancies between the New Zealand sulfur iso 
topic standards and these used elsewhere are discussed 
The ^andards were recalibrated on the basis of the Canon 
Diablo troilite and they agree better with these of the La
ment and Yale groups The conversion of 6S^ values for 
sea water and Merck working standards to 6Ŝ ^ values for 
Canon Diablo meteoritic standard is discussed (D L C ) 

1636 bULPHUR ISOTOPIC VARLATIONS IN NATURE 
P \ R T ) \ RECOMPARISON OF THE NEW ZEALAND 
SULPHUR STANDARD WITH THE METEORITIC SULPHUR 
SI \NDARD J R Hulston and Jeanette Beauchamp (Nu-
c l e i r Sciences Inst Lower Hutt N Z ) New Zeal ind J 
Sci 6 157 62(Mar 1963) 

A comparison was made of the New Zealand Ŝ Vŝ ** work
ing standard and Troilite from the Canyon Diablo meteorite 
Conversion formulas for previous New Zealand results are 
given and the cause of discrepancies in previous measure 
ments is discussed (C H ) 

1637 THE 1958 Hê * TEMPERATURE SCALE J R 
Clement (Naval Research Lab Washington D C ) Temp 
Meas Control Sci Ind 3 Pt 1 67 74(1962) 

The establishment of a temperature scale based on He 
for use between 1 and 5°K is described (T F H ) 

1638 DICESIUM PLUTONIUM HEXACHLORroE, A 
PROPOSED PRIMARY STANDARD FOR PLUTONIUM 
F J Miner R P DeGrazio and J T Byrne (Dow Chemi 
cal Co Golden Colo ) Anal Chem 3 J 1218 23(Aug 
1963) 

The salt Cs2Purig is suggested as a primarv standard 
for Pu It can be easilv prepaied in a pure state and with 
a constant composition It is stable has a high equivalent 
weight and is leadily soluble in dilute acids (P C H ) 

1639 (EANDC-28(L)) TECHNICAL MINUTES OF THE 
FIFTH MEETING OF THE COMMITTEE FEBRUARY 4 - 8 , 
1963, A E C L CHALK RIVER, CANADA R Batchelor 
comp (United Kingdom Atomic Energy Authority Weap
ons Group Atomic ^^eapons Research Establishment 
Aldermaston Berks England and European-American 
Nuclear Data Committee) July 1963 47p 

Minutes are presented for the fifth meeting of the Euro
pean American Nuclear Data Committee The following 
items are discussed program and facility status reports, 
research activities discrepancies in neutron cross sec
tions measurements on fissile and other nuclei, target and 
foil preparation and standards Lists are given of docu
ments which were submitted at the meeting and several 
le t ters are reprinted (D L C ) 

1640 (-̂ D „S9031) \1 rA.C M-\GNLTIC TAPE RE 
CORDING SI \ \D\RD& PROJECl VELA LMIORM 
Be n S Melton (Air Force Fechnic il Applications Center 
Wishm^on D C ) Oct ^> 1962 lap 

M ignctic t ipe is to be used i s a prim ivy recording, s j s 
tem tor beismie d i t i in \ ELA LMFORM projects Stand 
aids including b isic requiiements and time code stindards, 
u e ^iven for use m such ma[,netic t ipe recording (D L C ) 

1641 (NBL-204(p 47 o7)) MULTIGRAM PREPARA
TION OF Pu(S04)2 4H2O AND Pu(S04)2 FOR EVALUATION 
AS ANALYTICAL STANDARDS C E Pietri and A W 
Wenzel (New Brunswick Lab AEC N J ) 

Homogeneous lots of approximately 400 grams each of 
plutonium sulfate tetrahydrate and anhydrous plutonium 
sulfate were prepared as candidate materials for the eval
uation of primary analytical standards for plutonium The 
plutonium assay of the compounds indicated that these ma
ter ials were stoichiometi ic in composition withm experi
mental limits The impurity assay revealed that both com
pounds were of relatively high purity although prepared 
from plutonium metal of about 99 8 purity An overall 
yield of 99 8% for the tetrahydrate and 99 "^ for the anhy
drous salt was obtained The processing of multigram 
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amounts of material ind some ol tl e piol)lems eneountered 
111 the prepiration ire described (uiih) 

1642 (KY 456) ISOIOPIC F\ ALLATION OF SEC 
ONDAR\ GFNER VTIVt URANIUM ST \NDARDS R F 
Smith R I Fb\ and C \\ 1 urok (Paducah G iseous 
Diffusion Plant K> ) Mai 20 ] Jr4 ContricLW 7405 
eng 26 29p 

Two Ul inium isotopie s tandiids design itcd is Second 
ary Gener itive Matei i lis by the N it ion il Bui e lu ot 
Standards were evalu ited \ v Uue of 0 01750 ± 0 00003 
wt % ^̂ Û was obtained for the Depleted Secondarv Gen 
erative Standard bv averaging the results from three 
independent anahtical methods The assav obtuned for 
one batch of the Enriched Second ir\ Generative Standard 
was 94 532 ± 0 00" wt ^ ^̂ Û however a value of J4 536 
was adopted because of minor assiv differences between 
available batches (auth) 

1643 Di TERMIN \T IO\ Ol sC \NDIUM \TTRILM 
S\MARIIM AND LANTHANUM IN STAN'D\RD SIIICATF 
ROCKS G 1 ANDW-l B\ NELTRON ACTIVATION 
ANAIYSIS H B Desai R Ki ishnamoorthy Ivei and 
M Sankii Das (Atomic Fnerg> Est iblishment 11 ombay 
India) Talinta 11 1249-55(Aug 1964) 

Neutron ictivation inal^sis results for four r i r e eartl 
elements in standard silicate rocks G 1 and W 1 ire 
reported \n anion exchange method for the sej>iration of 
scandium vttriim samarium and lanthanum in f,ood 
radiochemical purity was developed The method is based 
on the chromatographic elution of these elements from a 
Dovvex 1 ^ S (nitrate form) resin column usmji methanol 
nitric acid mixtures The results obtained bv this method 
were compired with values alread\ available (luth) 

1644 (DP 904(p 29 33)) INTERSITE EXCHANGE OF 
TUNGSTEN STANDARD SAMPLES R S Wood, J r (Du 
Pont de Nemours (E I ) & Co Savannah River Plant 
Aiken, S C ) 

Tungsten diffraction standards were prepared by J P 
LeGeros of the Savannah River Plant for x-ray diffraction 
and were presented to members of the Preferred Orienta 
tion Committee at the December 1961 meeting Each mem 
ber was asked to diffract six planes and calculate a stan 
dardized value for each plane There were wide and 
statistically significant differences between data from 
the various sites Data were tested by the t test , however, 
and the hypothesis that the data came from the same popu 
lation is at least 85% correct More work m intersite stan 
dardization of methods is needed if meaningful intersite 
exchange of data is to be accomplished (auth) 

1645 (LA DC 6723) STATUS OF THE I S PRO 
GRAM TO ESTABLISH A PRIMARY STANT)AHD FOR PLU 
TONIUM Glenn R Wat^rbuiv and Chailes F Met/ (Los 
Alamos Scientific Lab N Mex) [1963} Contract 
[W 7 4 0 J eng 36] 21p (CONF 8O3 1) Dep (mn) $1 00 
(c\) l(mn) OTS 

Foi presentation at Euiopean American Nuclear Data 
Committee Meeting Biaissels Jan 1965 

The piesent status of the L S piogiam to establish a 
primai> stindaid foi plutonium is leviewed Of the manv 
plutonium containing materials considered thiee salts are 
undergoing testing These salts are anhydrous plutonium 
sulfate plutonium sulfate tetrahydrate and dicesium plu 
tonium hexachloride Prelimmarv results indicate that 
these materials mav not piove to be entirely satisfactorv 
as plutonium standards Plutonium metal packaged in an 
inert atmosphere is serving satisfactoiil> as the plutonium 
primaiy standaid at this time (auth) 

1646 (MLM 1212) POTASSILM PLUTONIUM SUL 
FATE D R Rogers and W B Brown (Mound Lab Mi 
amisburg Ohio) July 31 1964 Contract AT(33 1) Gen 
53 13p Dep , $1 OO(cy) l(mn) OTS 

Potassium plutonium-238 sulfate (K4Pu(S04)4 2H20) is 
prepared by reacting plutonium-238 sulfate m 2M H2S04 
with a saturated solution of K2SO4 The solution is heated 
to boiling and allowed to stand for 12 hours The resulting 
green crystals are filtered off, washed with 50% ethanol 
and air dried for 24 hours This double sulfate compound 
IS being investigated for use as a primar> standard for 
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plutonium 238. A solubilit\ stud> was performed to es 
tablish the optimum conditions for prepiration The solu 
bilit> product constant was determined to be 10~'^ The 
compound was stable for at least three months when stored 
in a tightly capped stainless steel bottle which served as a 
heat sink Potassium plutonium sulfate which dissolves 
easilv m 2M HNO3 has been used to prepare radioactive 
standards for 2TT 4rr and low geometrv counting techniques 
(auth) 

1647 NEUTRON ACTIVATION DETERMINATIONS OF 
BROMINE IN SOME GEOCHLMICAL STANDARDS R H 
Filbv (Umv of Oslo) Geoehim Cosmochim Act i 2J 49-
51 (J m 1965) 

A neutron activation method was developed for aceur ite 
determination of bromine in rocks with a sensitivitv of 4 x 
10"^" g bromine Some bromine determinations in interna
tional geochemical standards are described (M C G ) 

1648 (KY 481) PURITY DETERMINATION OF A 
URANIUM METAL STANDARD B H Whiteaker J C 
Gillespie and P E Dill (Paducah Gaseous Diffusion Plant 
Ky ) Mar 1 1965 Contract W 7405 eng 26 29p 
Dep $2 OO(cy) Kmn) CFSTI 

High purity uranium metal is evaluated for use as a stan 
dard sample Samples m the form of 5 gram metal cubes 
obtained from a regular high purity production run pre 
pared by the magnesium bomb reduction method were sub 
mitted by the Paducah Gaseous Diffusion Plant to the 
laboratories of the Oak Ridge and Portsmouth Gaseous 
Diffusion Plants and the Y 12 Plant at Oak Ridge The 
purity of the metal was established by analyzing for the 
impurities and subtracting them from 100 A compilation 
ot the data received resulted m a tentative purity value of 
99 9865% ± 0 0043% Analyses of the five elements not in 
eluded indicated a possible additional impurity content of 
as much as 300 ppm However there is every reason to 
believe that they should be entirely absent Therefore this 
value has been assigned to the metal and will be used as 
the reference standard in the resolution of analytical dif 
ferences between laboratories (auth) 

1649 RARE EARTH ABUNDANCES IN THE STAN
DARD GRANITE G-1 AND STANDARD DIABASE W-1 
Ddv id G Towtll Regma Volfovsk> and John W Win-
chestei (Massachusetts Inst of Tech Cambridge) 
Geochim Cosmochim Acta 29 o69-72(May 1965) 

The lanthanide elements (except Gd and Er) were de 
termined in tnc standaid gianite G-1 ind standard di ibase 
W 1 b> neution activation ind a chemical procedure con
sisting of pre irradiation separation of the rare eaith 
group and post-iriadiation column chromatograph> ot in
dividual lanthanides using bis(2-ethvlhex> I)orthophosphoric 
acid The logarithm of abundance normalized to the c o i -
1 esponding abundance m chondrite meteorites decreases 
linearly with / for G 1 fiom syLa to ggDy by an abundance 
latio of 35 and for W-1 from 57La to 71 Lu by a ratio of i 0 
Rel itive to the trend oi normalized abundances for the 
otht I lanthanides Eu is singulail> low b> a factor of 0 7 
in G-1 but IS noimal in W-1 (auth) 

1650 ABSOLUTE DETERMINATION OF THE AC 
TIVITY OF TWO C 14 DATING STANDARDS Karlen 
Ingvar, Olsson Ingrid U , Kallberg Per , Kihcci Serap 
(Uppsala Umv ) Arkiv Geofysik 4 465 71(1965) 

An absolute determmation of the activity of the two most 
common '̂*C standards (oxalic acid from NBS and "Wil-
helm*') was made with the proportional counter and elec 
tronic equipment that was previously used m the determina
tion of the half life of ^̂ C Additionally a series of relative 
measurements giving the ratio of the activities of the two 
standards was made using another proportional counter 
(D C W) 

1651 THE ZINC CONTENTS OF SOME GEOCHEM
ICAL STANDARDS BY NEUTRON ACTIVATION AND X-RAY 
FLUORESCENCE ANALYSIS BaU, T K , Filby, R H 
(Umv of Oslo) Geochim Cosmochim Acta, 29 737-40 
(July 1965) 

Zinc contents of G-1 and W-1 were studied by two inde
pendent methods in order to establish the zinc contents 
with more certainty, in addition to providing data on the 
zinc contents of some other geochemical standards Both 
methods used in the study were subject to interferences 
and these had to be evaluated and corrected. The neutron 
activation method was subject to interference mainly from 
fast neutron reactions ^^Ga(n,p) ^^^Zn and '^Ge(n,a) ^^^Zn 
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The major interference with the x ray fluorescence method 
was the absorption effect with increasing iron contents. 
(F.J.H.) 

1652 SPECTRAL ANALYTICAL TRACE DETER
MINATION IN UO2 NUCLEAR FUEL ELEMENTS USING 
RADIOCHEMICAL CONTROLLED STANDARD PROBES. 
Golling, E., Neeb, K. H. (Siemens-Schuckertwerke AG, 
Erlangen, Ger.) . Nukleonik, 7: 217-20(May 1965). (In 
German). 

For the preparation of standards for t race determination 
m UO2 fuel elements, the impurity was added generally, to 
pure UO2 powder using aqueous solutions The impurity was 
fixed on the surface of the powder by drying and glowing 
In the to-be-analyzed samples the t race elements, how
ever, a re built in the crystal lattice In order to deter 
systematic e r ro rs conditioned by the type of introduction 
of the t race elements, radiochemically controlled standards 
with definite contents of Cd, Co, Cr, Cu, Fe, Pb, and Zn in 
the UO2 lattice were prepared The spectral comparison 
of the standard ser ies thus prepared gave significant dif
ferences in the sensitivity factors Standards prepared 
using aqueous solutions of the traces can falsify an analyt
ical result by a factor of 10 (tr-auth) 

1653 ACTIVATION ANALYSIS PROGRAM AND 
FACILITIES AT THE NATIONAL BUREAU OF STANDARDS. 
DeVoe, James R,, Smith, Gilbert W. (National Bureau of 
Standards, Washington, D. C ) . 21p. (CONF-650405-8). 
Gmelin, AED-CONF-65-040-21. 

From International Conference on Modern Trends in 
Activation Analysis, College Station, Tex. 

In order to meet the requirements of the Standard Refer
ence Materials Program, it was necessary that activation 
analysis techniques be developed to provide maximum ac
curacy and precision The concepts and plans for meeting 
these requirements are discussed The facilities of the 
National Bureau of Standards for activation analysis are 
described (M C G ) 

1654 ELECTROCHEMICAL PREPARATION OF THIN 
METAL FILMS AS STANDARDS ON PYROLYTIC GRAPH
ITE. Vassos, Basil H.; Berlandi, Francis J. ; Neal, 
Thomas E.; Mark, Harry B. J r . (Umv. of Michigan, Ann 
Arbor). Anal. Chem., 37 1653-6(Dec. 1965). 

Gold, silver, copper, and cobalt were deposited quantita
tively in microgram to milligram amounts on disks of py-
rolytic graphite Electrochemical plating conditions and 
the electrode pretreatment procedures that provided for 
the most uniform and strongly adhering metal film deposit 
are described The procedures employed make use of both 
potentiometric and amperostatic electrochemical deposition 
techmques The linearity of plating deposits, as a function 
of time, concentration, and current, is discussed together 
with other parameters affecting the deposition With the 
use of operational amplifiers in the control circuits , the 
film deposits prepared showed an mternal precision that 
was Within ±2% when checked by a number of mdependent 
methods, includmg activation analysis Potential applica
tion of such quantitatively prepared disks to neutron flux 
monitoring and to other analytical methods is discussed 
(auth) 

1655 (AAEC/TM-294) SPECTROGRAPHIC COM
PARISON OF BERYLLIUM OXIDE STANDARDS, Dale, 
L. S (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). July 1965 22p. Dep 
mn. 

Details of a spectrographic comparison of two sets of 
beryllium oxide standards a re given. For most elements 
satisfactory agreement was obtained, the exceptions being 
Pb, Cu, Mg, Si (below 100 ppM), and Al (blank correction), 
(auth) 

1656 (ALO-1) ALO STANDARD STRUCTURE FOR 
MANAGERIAL DATA. Neuman, Elmer A. (Albuquerque 
Operations Office (AEC), N. Mex.). Nov. 1965. 63p. 
Dep. mn; CFSTl $3.00 cy, $0.75 mn. 

The ALO Standard Structure for managerial data and its 
actual and projected uses are described The ALO Standard 
Structure is the framework for a broad management sys 
tem covermg many forms of managerial information for 
the multi-plant mdustrial complex, which is the weapons 
production system of the Albuquerque Operations Office 
of the USAEC The Standard Structure is described, 
and information is given on the input operating budget, 
general plant projects and capital equipment budgets, 

analysis of complex major construction projects, and 
other uses of the Standard Structure (P C H 1 

1657 ASA 1964 COMPILATION OF U S. NUCLEAR 
SlANDARDS. Nucl Safety. 6 354-67(Summer 1965) 

The compilation includes listings of sponsoring or
ganization and standards committee, chairmen addresses, 
codes and standards activities, and status and date of 
standards (J R D ) 

1658 NEUTRON-ACTIVATION ANALYSIS BY 
STANDARD ADDITION AND SOLVENT LXTRACTION. 
Allan, A.; Parthasarathy, R. (Atomic Energy Estab
lishment, Trombay). Anal, Chim. Acta, 35. 69-73 
(May 1966). 

In an approach to actuation analysis chemical Mtld de
terminations are avoided by s c k c t n t extiaction ol tht 1 c 
quired tlcment in conjunction with the standaid addition 
tcchniqut The principle and its application to the dttci 
mmation ot traceb ot uranium m aluminum and the standaid 
gianitt. (G I) aic given The advantages of this method in 
Its simpliot} and lapiditv (mth) 

1659 (ORNL-NSIC-11) 1965 COMPILATION OF 
UNITED STATES NUCLEAR STANDARDS 2nd Edition, 
1965 Cottrell, Wm B (Oak Ridge National Lab Tenn.) 
Dec 1965. Contract W-7405-eng-26 94p. Dep. mn 
CFSTI $4.00 cy, $0 75 mn. 

All United States nuclear standards activities and regu
lations known to this committee are presented m simple 
tabular form The standards activities of all organizations 
including technical societies, as well as relevant regula
tions established by government agencies, are listed 
m alphabetical order by organization, etc m instances 
where that organization itself undertakes the development 
of nuclear standards Included as an appendix is a special 
report on the transportation of radioactive materials This 
appendix attempts to identifj the pertinent cr i ter ia and/or 
regulations for the transportation of various forms of r a 
dioactive substances by any of the several transportation 
media ( M O W ) 

1660 CONTENT OF RARE EARTHS IN THE STAN
DARD IGNEOUS ROCKS G-1, W-1 . AND G-B. Aleksiev, E.; 
Boyadjieva, R. (Geological Inst., Sofia). Geochim, 
Cosmochim, Acta. 30: 511-13(May 1966). 

The results of determinations of rare earth elements m 
granite G-1 , diabase W-1, and Bulgarian granite G-B are 
given The x-ray fluorescence method was used after 
chemical enrichment of the samples (auth) 

1661 USE OF A STANDARD IN THE SOLID PHASE 
FOR QUANTITATIVE ARGON DETERMINATION BY THE 
METHOD OF ISOTOPE DILUTION. Artemov, Yu. M.; 
Knorre, K. G.; Strizhov, V. P. (Vernadskii Inst, of Geo
chemistry and Analytical Chemistry. Moscow). Geokhim-
lya. No. 3 , 349-51(Mar. 1966). (In Russian). 

Data are given to show that additions of argon in the 
solid phase may be used as a standard in the isotopic dilu
tion determination of argon (tr-auth) 

1662 DETERMINATION OF INDIUM IN STANDARD 
ROCKS BY NEUTRON ACTIVATION ANALYSIS. Johan-
sen, O.; Steinnes, E. (Institutt for Atomenergi, Kjeller, 
Norway) Talanta, 13 1177-81(Aug. 1966). 

A rapid neutron activation method for determination of 
mdium in rocks based on 54-min ^^^'"In, is described The 
method v\as applied to a ser ies of geochemical standards 
including granite G 1 and diabase W 1 The precision is 
better than +5̂  for samples containing more than 5 x 
10"'" g indium Good agreement with previously published 
values for G 1 and \\ -1 was obtained (auth) 

1663 DETERMINATION OF TRACE AMOUNTS OF 
TELLURIUM IN STANDARD REFERENCE MATERIALS 
BY NEUTRON ACTIVATION ANALYSIS. Becker, 
Donald A.; Smith, Gilbert W. (National Bureau of Stan
dards , Washington, D. C ) . 25p. (CONF-650405-24), 
ORAU. Gmelin, AED-CONF-65-431-1. 

From International Conference on Modern Trends zn 
Activation Analysis, College Station, Tex. 

For the first time neutron activation was used for e le
mental analysis of NBS Standard Reference Materials at 
the National Bureau of Standards The reference mater i 
als were of two general types cartridge brass and white 
cast iron and were analyzed for their tellurium content 
Utilizing the nuclear reaction i30Te(n,7)^^iTe - ^ ^ îj ^^g 
samples were irradiated and the ^̂ 1̂ separated by a de-
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btructive distillation and solvent extraction technique 
Chemical yields were obtained through the use of *̂ Î t r acer 
Tellurium concentrations of 2 to 800 ppm were determined, 
and the results compared to the results on identical s a m 
ples obtained by polarography and emission spectroscopy 
(auth) 

1664 URANIUM, THORIUM, AND POTASSIUM IN 
SIX U.S.G.S. STANDARD ROCKS. Morgan, J . W.; Heier, 
K. S. (Australian National Univ., Canberra). Earth 
Planet. Sci. Lett., 1: 158-60(July 1966). 

Six standard rocks, andesite AGV-1, basalt BCR-1, 
dunite DTS-1, granite G2, granodiorite GSP-1, and 
peridotite PCC-1, distributed by the United States Geo
logical Survey, were analyzed for uranium, thorium, and 
potassium using the techniques of gamma-ray spectrom
etry, flame photometry, and neutron activation analysis 
Results are shovm, and standard-deviation e r r o r s for the 
gamma spectrometric measurements are given (M J T.) 

1665 (ORNL-NSIC-18) COMPILATION Of NA
TIONAL AND INTERNATIONAL NUCLEAR STANDARDS 
(EXCLUDING U.S. ACTIVITIES). 2nd Edition, 1966. 
(Oak Ridge National Lab., Tenn.), June i9bb. Contract 
W-7405-eng-26. 39p. Dep. mn. CFSTI $2.00 cy, $0.50 
mn. 

The national nuclear standards activities for Australia, 
Austria Belgium Canada, France, Germany India Israel 
Japan, Netherlands Norwav, Pakistan, Republic of South 
Africa, Sweden United Kingdom, and \ugos lo \ ia are out
lined The nuclear standards activities of international 
organizations are outlined also (M O W ) 

1666 PRODUCTION OF A HOMOGENEOUS BIOLOG
ICAL MATERIAL FOR INTERCOMPARISON OF ELE
MENTARY ANALYSES BY DIFFERENT LABORATORIES. 
Bowen, H. J . M.; Cawse, P . A. (Atomic Energy Research 
Establishment, Wantage, Eng.). pp 149-51 of Activation 
Analysis, Principles and Applications. Lenihan, J . M. A., 
Thomson, S. J . (eds.). New York, Academic P r e s s , 
1965. 

Preparation of leaf tissue from Marrow Stem Kale 
(Brassica oleracea) as a biological standard for inter-
laboratory comparison of analyses is discussed in de
tail. ( P C S ) 

1667 PRIMARY ANALYTICAL STANDARDS FOR 
PLUTONIUM QUANTITATIVE SEPARATION OF PLUTO
NIUM FROM DICESIUM PLUTONIUM HEXACHLORIDE. 
Miner, F. J . (Dow Chemical Co., Golden, Colo.). Analyst, 
91- 464-5(July 1966). 

Separation of plutonium from dicesium plutonium hexa-
chloride, proposed as a pr imary analytical standard for 
plutonium, was studied using the slurry-column procedure 
Removal of cesium with HCl before separation and r e 
covery of plutonium eliminated the difficulties that are 
inherent in the use of dicesium plutonium hexachloride 
Stirring for 20 min before adding to the ion exchange col
umn produced no breakthrough of plutonium during washing 
to remove cesium Recovery of plutonium was 99 99% with 
a standard deviation of 0 03% ( P C S ) 

1668 NECESSITY OF BIOLOGICAL STANDARDS FOR 
ACTIVATION ANALYSIS. Bowen, H. J . M. (Atomic En
ergy Research Establishment, Wantage, Eng.). pp 199-
210 of Radioactivation Analysis and Its Applications m 
Biological Sciences. P a n s , P re s se s Universitaires de 
France, 1964. (In French). 

Biological materials suitable for use as standards m 
activation analysis are discussed in detail These include 
such materials as blood, algae, and muscles (P C H ) 

1669 URANIUM CONTENT OF SOME INTERNA
TIONAL STANDARDS. Hamilton, E. I. (Radiological 
Protection Service, Sutton, Eng.), Earth Planet. Sci 
Lett., 1 317-18(Sept. 1966). 

The U contents of six USGS standard rocks, three NBS 
samples, and two IAEA biological standards were deter
mined by the delayed neutron method Interference from 
delayed neutrons from Th was taken into account in the 
USGS samples by estimating the Th content by the thoronol 
method after preliminary chemical extraction of Th. (F S.) 

1670 INSTRUMENTAL NEUTRON-ACTIVATION 
ANALYSIS OF STANDARD ROCKS. Brunfelt, Arild O. 
(Umv. of Oslo); Steinnes, Eiliv. Geochim. Cosmochim. 
Acta, 30 921-8(Sept. 1966). 

The granite G-1, diabase W-1, and seven new "standard 
rocks" distributed by the U S Geological Survey were 
analyzed by neutron activation and y spectrometry Data 
for the following elements are given chromium cobalt, 
lanthanum, manganese, samarium, scandium, and sodium 
The values obtained for G-1 and W-1 are in reasonable 
agreement with previous published data (auth) 

1671 NATIONAL AND INTERNATIONAL NUCLEAR 
CODES, STANDARDS, AND REGULATIONS. Cottrell, 
Wm. B. Nucl. Safety, 7- 415-17(Summer 1966). 

The need for the more rapid development of nuclear 
codes, standards, and regulations both nationally and in
ternationally IS emphasized The Compilation of U S 
Nuclear Standards set up by the ASA is discussed. Coun
tr ies and international organizations which have reported 
nuclear standards activities are listed (B G D ) 

1672 (NYO-^700(Rev )(Suppl 3)) MANUAL OF 
STANDARD PROCEDURES (Health and Safety Lab , 
New York Operations Office (AEC), N Y ) Sept 1966 
57p. Dep CFSTI $3.00 cy, $0 75 mn 

Additions and corrections made to the Health and Safety 
Laboratory Manual of Standard Procedures include chemi
cal procedures, fallout methods, specifications, semicon
ductor detectors, a and ;3 emit ters , and aerosol properties 
(M C G ) 

1673 (JAERI-IJ 12) PREP'^.RATIO^ OF JAERI UgOg SPEC-
TROCHEMICAL SI ^NDARDS MoLojima Kenji (Japan Atomic 
Energy Research Inst , lokvo) Miy 1966 44p (In Japanese) 
Dep mn 

A series of LsOg standard samples for spectiochemical analysis 
were prepaied A matrix oxide was obtained by thermal decompo
sition of h!gh-purit\ uran>l acetate iCnown amounts of 16 elements 
(Ag, Al B Ca Cd, Co Cr C u , r e , L i , M g Mn Mo, ^l P and Si) 
in solutions were added to the matrix oxide The oxide to which 
these impurities were added was diluted with the matrix for pre
paring the standard series A homogeneit\ test was piefoimed on 
the prepared standards b> spectrochemical method Co-operative 
chemical and spectrochemical analyses were carried out under the 
auspices of the Ad\isor} Committee on AnaUtical Chemistry of 
^ULlear Fuels and Reactor Materials of JAERI Analvtical lesults 
of 12 elements, statifcticallv treated are given in this report Dc-
terminationfa of boron b\ isotope dilution mass spectrometiv and 
the curcumm spectrophotometric method are also reported in an 
appendix (auth) 

1674 A CRITICAL REVIEW OF NUCLEAR CODES AND 
STANDARDS AVAILABLE AND UNDER DEVELOPMENT IN THE 
UNITED STATES. Chalker, Ralph G. (Atomics International. 
Canoga Park, Calif.). Trans. Amer. Nucl. Soc, 9: 408-9(Oct.-
Nov. 1966). 

1675 THE DETERMINATION OF BARIUM IN G-1 AND W-1 
[ROCK STANDARDS] BY ISOTOPE DILUTION. Schnetzler, 
C. C : Thomas, H, H.; Philpotts, J. A. (Goddard Space Flight 
Center, Greenbelt, Md.). Geochim. Cosmochim. Acta, 31 95-6 
(Jan. 1967). 

Serious analytical difficulties were experienced in the determi
nation of barium in rocks and minerals The range of reported 
values in G-1 is from 900 to 3000 ppM and in W 1 from 120 to 
390 ppM Barium determinations obtained by mass spectrometric 
stable isotope dilution, employing •̂'̂ Ba, are reported Experi
mental details are outlined and results tabulated The sensitivity 
of barium in the thermal ionization mass spectrometer is stated 
to be so high that less than 1 ng of barium is needed for an analy
sis, although larger samples were employed for the analysis The 
barium was separated chromatographically, and determined using 
a 12-in 60° sector surface ionization mass spectrometer The 
134 to 138 mass range was scanned magnetically and the barium 
concentration in the sample calculated from the resulting mass 
spectrum. Results indicate a barium concentration of 1040 ± 20 
ppM in G-1 and 158 ± 2 ppM in W-1 (UK) 

1676 (ORNL-NSIC-30) COMPILATION OF UNITED 
STATES NUCLEAR STANDARDS. 3rd Edition, 1966. (Oak 
Ridge National Lab., Tenn.). Dec 1966. Contract W-7405-
eng-26. l l l p . Dep. mn. CFSTI $3.00 cy, $0.65 mn. 

A compilation of all known standards and regulations applicable 
to the nuclear industry m the United States are presented in tabu
lar form Standards activities of all organizations including tech
nical societies as well as relevant regulations established by 
government agencies are shown in alphabetical order Brief 
descriptions of most organizations which developed the standards 
are also included (F.S ) 

1677 INMM STANDARDS COMMITTEE REPORT. Mc
Dowell, S, C. T. (Atomic Energy Commission, Washington, 
D. C ) . pp 143-56 of Institute of Nuclear Materials Manage-
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ment Sixth Annual Meeting. Columbus, Ohio, Institute of Nu
clear Materials Management, 1965. 

The activities of the following Institute of Nuclear Materials 
Management Committees were reviewed Standards, SS Color 
Code, Glossary of Terms, Scrap Classification Guide, Fuels 
Standards, and Standards for Shipping Containers (F S ) 

1678 DETERMINATION OF TRACE ELEMENTS IN 
STANDARD REFERENCE MATERIALS BY NEUTRON ACTIVA
TION ANALYSIS. Smith, Gilbert W.. Becker, Donald A., 
Lutz, George J,, Currie, Lloyd A,, Devoe, James R. (National 
Bureau of Standards, Gaithersburg, Md,). Anal. Chim. Acta, 38 
333-40(July 1967). 

Neutron activation anaUsis with its high scnsiti\it> ind i ccunc \ 
m trace analysis is being used at the NBS for mil>sis of Stindird 
Reference Materials Four pioblems affcctin^ piccision and ac 
curac\ are discussed F u s t the positive b n s introduced b\ in 
duced radioactivit\ of similai v ra> encrg\ Wc's found m the 
determmation of interstitial argon in ultra pu L silicon a deca> 
curve resolution technique was used to compensate for the ei loi 
Secondly e i rors dut to differences in geomctiical location be 
tween sample and standard during irradiation weic obseived 
flux gradients were deteimincd b\ copper foil flux monitoiing to 
give necessary means of coriection Thiidl> e r ro i s are caused 
by differences m neution self shielding between sample and stan 
daid during irradiation an empiiical coirection method was used 
and a computer program written for calculation Finally the 
problem of y ray attenuation during counting of sample and stan
dard was explored, a theoretical and experimental study gives 
the necessary corrections (auth) 

1679 K-Ar AND Rb-Sr MEASUREMENTS ON P-207, THE 
U. S. GEOLOGICAL SURVEY INTERLABORATORY STANDARD 
MUSCOVITE. Lanphere, Marvin A.; Dalrymple, G. Brent 
(U.S. Geological Survey, Menlo Park, Calif.). Geochim. Cos
mochim. Acta. 31 1091-4(June 1967). 

Potassium-argon analyses of P-207 the U S Geological Survey 
standard muscovite in twenty four laboratories and rubidium-
strontium analj^ses in ten laboratories indicate that for material 
of this type the average interlaboratory precision for K Ar ages 
is 2 6% and foi Rb-Sr ages is 3 4% and the average intralabora 
tor> precision for K Ar ages is 1 6% and for Rb-Sr ages is 2 9% 
(auth) 

1680 DETERMINATION OF CHLORINE IN U. S. GEOLOG
ICAL SURVEY STANDARD ROCKS BY NEUTRON ACTIVATION 
ANALYSIS. Johansen, O.; Steinnes, E. (Instituut for Atomen
ergi* Kjeller, Norway), Geochim, Cosmochim, Acta, 31: 1107-
9 (June 1967). 

The chlorme content m eight U S Geological Survey standard 
rocks was determmed by neutron activation analysis. The reeults 
are withm the range 9 4 to 431 ppM, and the precision from dupli
cate determmations is about ±3% (auth) 

1681 (ORNL-NSIC-38} COMPILATION OF NATIONAL AND 
INTERNATIONAL NLCLEAR STANDARDS (EXCLUDING U S 
ACTIVITIES) 3rd Edition, 1967 (Oak Ridge National Lab., 
Tenn.) Oct 1967. Contract W-7405-eng-26 50p Dep 
CFSTI 

Countiies and mtei national organizations which have reported 
nuclear standards activities are listt d and the activities are 
described (D C C ) 
1682 (SCL-DR-67-81) MEASUREMENT CAPABILITIES 
OF THE SANDIA CORPORATION, LIVERMORE LABORATORY, 
STANDARDS LABORATORIES Wilson, J L (Sandia Corp , 
Livermore, Calif.) Oct. 1967. Contract AT(29-l)-789. 26p. 
Dep. CFSTI 

The principal measurement services provided by the Livermore 
Laboratory Standards Laboratories are summarized and the nomi
nal levels of measurement accuracy that can be obtained are listed 
(auth) 

1683 ABUNDANCE OF ANTIMONY IN METEORITES, TEK-
TITES, AND ROCKS BY NEUTRON ACTIVATION ANALYSIS. 
Tanner, James T , Ehmann, William D (Umv, of Kentucky, 
Lexington) Contract AT(40-l)-2670. Geochim. Cosmochim. 
Acta, 31 2007-26(Oct 1967). 

Antimony was determined by neutron activation in twenty-four 
chondrites eight achondrites, three siderites, five separated 
meteoritic phases, twelve tekt tes, six natural glasses, eleven 
standaid rocks, fifteen selected terrestrial rocks, and eight deep 
sea sediments The data confirm the expectation that antimony 
has appreciable siderophilic and chalcophilic properties in the 
meteorites A cosmic atomic abundance tor antimony of 0.40 
{Si =10^) was obtained based on two Type I carbonaceous 
chondrites analyzed This value is considerably higher than 
was predicted by current theories of nucleosynthesis The or
dinary chrondrites are relatively uniform with respect to their 
antimony abundances, and average 0 11 (Si = 10^). The relatively 

few analyfaLS of tci 11 s t rn l t ocks Tnd sediments reported suggest 
a rather complex gLoehemistiy lor mtimony Using the available 
data a crustal mtimony ibundanct of approximately 0 2 ppM was 
mdicated (luth) (UK) 
1684 (NBS-TN^28) ACTIVATION ANALYSIS COCK-
CROFT-WALTON GENERATOR, NUCLEAR REACTOR, LINAC, 
JULY 1966-JUNE 1967. DeVoe, James R (ed.) (National 
Bureau of Standards, Washington, D C ) . Nov. 1967. 90p. 
GPO$0.55 

The 111 adiation facilities of the nuclear reactoi Linac and 
Cockcroft-Walton geneiatoi are described The initial installa
tion of pneumatic transfer tubes was completed A clean room was 
completed foi pre-iriadiation chemical separation for high-sensi 
tivity activation analysis A dual-sample biaxial rotating 14-MeV 
neutron-u radiation assembly was tested This assembly is pait 
of a system that is controlled by a relay type of programmer to 
automate those u radiation steps that adversely affect precision of 
the analysis This system was used to impiove the precision of 
analysis for oxygen and fluorine As a result of impioved precision 
with the 14 MeV neutron iriadiation a study of svstematic errors 
IS now possible Efforts to establish a reproducible coirection 
factor for neution and gamma ab<;orption between different ma
trices withm the sample showed consideiable promise Standard 
Reference Material (SRM) steel chip Nos 3b 3c and 30f were 
analyzed foi vanadium Preliminaiy analyses of high pui ity 
platinum (a potential SRM) showed silvei copper gold palladium 
and indium at the ppM level Future biological SKM s (tree 
leaves and beef liver) were tested for homogeneity and found sat 
isfactory A variety of seivice analyses were peiformed In 
particular veiy puie aluminum was found to contain fi actions of 
a ppM of chiomium and scandium Additional effoits aie being 
made to monitor reactoi neutron fluxes Additional nuclear in 
strumentation is bem^ assembled to improve the veisatility of 
the analysis technique Perfoimance of the biemsstiahlung tar 
get used with the linear electron accelerator was evaluated 
Photon intensity distribution and stability was found to be within 
usable range Ana'vses using the (y,n) or (y p) reactions were 
developed foi maf urn m steels and carbon in sodium metal 
(auth) 

1685 OCCUPANCY STANDARDS AND PROCESS HAZARDS. 
National Fire Codes. A Compilation of NFPA Codes, Standards, 
Recommended Practices, and Manuals. Volume 9,1967-68, 
AIA File Number 40-B-7. Boston, National Fire Protection 
Association, 1967. 

Seventeen fire protection standards are presented Separate 
abstracts were prepared for two standards The remaining fifteen 
standards are concerned with wood and forest products, explosions, 
static electricity, furs, ovens and furnaces, piers and wharves, 
garages dehydrators and dryers, homes, indoor and outdoor stor
age, records and communitv dumps (R C K ) 

1686 DATA ON THE ROCK GSP-1 (GRANODIORITE) AND 
THE ISOTOPE-DILUTION METHOD OF ANALYSIS FOR Rb AND 
Sr. Peterman, Zell E., Doe. Bruce R., Bartel, Ardith. U. S, 
Geol. Surv., Prof. Pap., 575-B, B181-6{1967), 

Concentrations of selected elements in the U S Geological 
Survey standard granodtorite, GSP-1, as determined by Isotope 
dilution are 268 pr ± J , - -. of Sr 68 7 ppM of Pb, 2 4 
ppM of U, and 106 ppM of Th i^uplicate analyses of Rb, Sr and 
Pb agreed to within 1% Replicate analyses of U and Th showed 
larger variations The range of U values was ±20% of the mean 
and for the Th value, ±8% of the mean The isotopic compositions 
of Pb and Sr are given, and the analytical techniques for deter
mmation of Rb and Sr are discussed The "Sr/^^Sr ratio after 
normalization is 0 7687 ± 0 0011 The isotonic composition of 
lead IS given by the following ratios 206pb/So4pi3 i s 077 ^"Pb/ 
2"Pb, 15 67, and ^OSpb/^^Pb, 47 33 (auth) (Geo Sci Abstr ) 

1687 ISOTOPE-DILUTION DETERMINATION OF FIVE 
ELEMENTS IN G-2 (GRANITE), WITH A DISCUSSION OF THE 
ANALYSIS OF LEAD. Doe, Bruce R., Tatsumoto, Mitsunobu, 
Delevaux, M. H., Peterman, Zell E. U. S. Geol. Surv., Prof. 
Pap., 575-B, B170-7(1967). 

Concentrations of selected elements in the reference sample 
G-2 (granite) were determmed by isotope dilution to be Pb, 30 8 
ppM, Rb, 74 ppM, Sr, 481 ppM, Th, 24 3 ppM, and U, 1 9 ppM A 
statistical study of the analytical uncertainties involved in Pb-
isotope analysis showed the uncertainties to be systematic and to 
closely approach those ejqjected from fractionation of Pb isotopes 
withm the mass spectrometer The ranges m 2''̂ Pb/̂ ''̂ Pb and 
208pij/204p[j Qjj samples approach 4 times those expected from tests 
of the mass spectrometer, because of a sample-loading effect 
The precision can be mcreased, approximately to a level expected 
only from mass spectrometer effects, by loading an amount of 
NH^NOj solution proportional to the amount of Pb loaded (auth) 
(Geo. Sci Abstr ) 

1688 SILICON ABUNDANCES IN SOME METEORITES AND 
STANDARD ROCKS BY ACTIVATION ANALYSIS Ehmann, 
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WiUiam D., Durbin, Daniel R. (Univ. of Kentucky, Lexington) 
Geochim. Cosmochim. Acta, 32 461-4(Apr. 1968) 

Analytical data for silicon in 18 meteorites and 8 standard 
rocks were obtained by fast neutron actuation anaUsis The 
meteorite data together with the data of \ogt and Ehmann (1965) 
were used to compute mean silicon abundances imong the chon-
drite classes of \ an Schmus and \\ood (1967) (autht (UK) 

1689 (ORNL-NSIC-43) COMPILATION OF UNITED 
STATES NUCLEAR STANDARDS. 4th Edition 1967. (Oak 
Ridge National Lab., Tenn.). May 1968. Contract W-7405-
3ng-26. 147p Dep. CFSTI 

A complete list of codes and standards which are applicable to 
the nuclear industry is given The overall scope is international 
The standards activities of all organizations including technical 
societies and government agencies are tabulated 35 references 
are given also ( M L S ) 

1690 DETERMINATION OF ANTIMONY IN ROCKS BY 
NEUTRON-ACTIVATION ANALYSIS Brunfelt, A. O. (Univ. 
of Oslo); Steinnes E Analyst, 93 286-8(May 1968). 

Antimony was determined in some geochemical standards 
(andesite AGV-1 diabase W-1, dunite DTS-1, granite GB, and 
tonalite T-1) by neutron activation anal> sis A radiochemical 
procedure was developed in which antimony(V) is extracted into 
isopropyl ether and subsequently back-extracted after reduction 
to the tervalent state with tin(II) The antimony activity is mea
sured by Y spectrometry Chemical-yield determination is car
ried out by reactivation The precision of the method is better 
than 5 percent for samples with antimony content exceeding 1 
ppM (auth) (UK) 

1691 CERIUM AND EUROPIUM CONTENT OF SOME STAN
DARD ROCKS. Brunfelt, A, O.; Steinnes, E, (Umv. of Oslo). 
Chem. Geol,, 2: 199-207(Sept. 1967). 

A neutron activation technique and radiochemical separation 
procedure are described for determination of Ce and Eu in geo
logical samples By selecting appropriate time intervals for 
neutron irradiation and cooling advantage was taken of the half-
life of the 32 day ^'''Ce nuclide and of the 2 lot^-lived europium 
nuclides 12 4 yr 16 yr ^^^Eu, ^̂ '*Eu formed by (n,y) reactions The 
relevant nuclear data are shown After decomposition of the i r r a 
diated rock specimens by fusion with sodium hydroxide, the melt 
was dissolved and hydroxide precipitation performed The pre
cipitate was dissolved m a mixture of nitric acid, ethanol, and 
water A chromatographic fractionation procedure by anion-
exchange resin (Dowex 1 X8 100 to 200 mesh) was developed for 
separation of Ce and Eu from this mixture After the adsorption 
of the ions the resin was washed with 20 ml of the mixture 10% 
(v/v) nitric acid—70% ethanol —20% water Europium was then 
eluted with 20 ml of 10% nitric acid —50% ethanol-water, and the 
stiU-retamed Ce with 20 ml of water Relative to an average 
chondritic distribution, both Ce and Eu appeared to be normal 
m all the rocks studied except for granodiorite GSP-1, in which 
Eu was found to be significantly depleted (BBB) 

1692 SPLAT-COOLED MATERIALS FOR NEUTRON 
ACTIVATION ANALYSIS STANDARDS. Dorward, R. C. (Mc-
Master Univ., Hamilton, Ont.). J. Nucl. Mater., 27 235-6 
(Aug. 1968). 

A method is described by which homogeneous and radiochemi
cally pure alloy standards for neutron activation analysis have 
been prepared The method uses levitation melting and extremely 
rapid solidification by splat cooling (M C G ) 

1693 1968 BOOK OF ASTM STANDARDS WITH RELATED 
MATERIALS. PART 30. GENERAL TESTING METHODS, RA
DIOISOTOPES AND RADIATION EFFECTS; STATISTICAL METH
ODS; APPEARANCE OF MATERIALS; EMISSION, MOLECULAR, 
AND MASS SPECTROSCOPY; SENSORY EVALUATION OF MATE
RIALS AND PRODUCTS; CHROMATOGRAPHY; TEMPERATURE 
MEASUREMENT; SPACE SIMULATION; MICROSCOPY. Phila
delphia, American Society for Testing and Materials, 1968, 
1271p. $21.00. 

Part 30 of The 1968 Book of ASTM Standards, which consists of 
32 parts, is presented All current formally approved ASTM stan
dard and tentative specifications, methods of test, recommended 
practices, definitions, and other related materials, such as pro
posed methods are included (D H M ) 

1694 1968 BOOK OF ASTM STANDARDS WITH RELATED 
MATERIAL. PART 32. CHEMICAL ANALYSIS OF METALS; 
SAMPLING AND ANALYSIS OF METAL BEARING ORES. Phila
delphia, American Society for Testing and Materials, 1968. 
930p, $18,00. 

Part 32 of The 1968 Book of ASTM Standards is presented 
Major topics included are general recommended practices, 
sampling methods, chemical analysis of ferrous metals, chemical 
analysis of nonferrous metals including Ni —Cr —Fe alloys, Ni and 

Ni —Cu alloys, Cu and Cu-base alloys, Al and Al-base alloys, Mg 
and Mg-base alloys, Ti and Ti-base alloys, Zr and Zr-base alloys, 
Mo, Nb, Pb, Sn, Sb, Ag alloys, and Zn and Zn-base alloys, chemi
cal analysis of metal powders, spectrochemical analysis methods, 
sampling and analysis of metal-bearing ores, and microchemical ' 
analysis (D H M ) 

1695 ABSOLUTE ISOTOPIC ABUNDANCE RATIOS OF 
COMMON, EQUAL-ATOM, AND RADIOGENIC LEAD ISOTOPIC 
STANDARDS. Catanzaro, E J , Murphy, T. J., Shields, W. R ; 
Garner, E. L (National Bureau of Standards, Washington, D. C ) . 
J Res. Nat. Bur. Stand., 72A 261-7(May-June 1968). 

Absolute values were obtained for the isotopic abundance ratios 
of common, equal-atom and radiogenic lead isotopic standards 
using solid-sample mass spectrometry Samples of known ^"^Pb/ 
aospjj i-atio prepared from nearly pure separated ^"^Pb and ^^^Pb 
solutions were used to calibrate the mass spectrometers (auth) 

1696 (ORNL-NSIC-50) COMPILATION OF NATIONAL AND 
INTERNATIONAL NUCLEAR STANDARDS (EXCLUDING U.S. 
ACTIVITIES). 4th Edition. 1968. (Oak Ridge National Lab., 
Tenn.). Sept. 1968. Contract W-7405-eng-26. 75p. Dep. 
CFSTI. 

All known national and international nuclear standards activities 
are tabulated Standards activities of all national orgamzations, 
technical societies and government agencies are listed alpha
betically by country Standards activities are included for Aus 
tralia, Austria, Belgium, Canada, Denmark, France, Germany, 
Hungary, India, Israel, Italy, Japan, Netherlands, Norway, Pakistan, 
Republic of South Africa, Sweden, United Kingdom, and Yugo
slavia International organizations activities include Bureau 
Veritas, Europesm Organization for Nuclear Research, European 
Atomic Energy Community, International Air Transport Associa
tion, IAEA, International Commission on Radiological Protection, 
International Commission on Radiation Units and Measurements, 
International Electrotechmcal Commission, Intergovernmental 
Maritime Consultative Organization, International Organization 
for Standardization, Lloyds, Organization for Economic Coopera 
tion and Development, European Nuclear Energy Agency, and 
United Nations (15 references) ( M L S ) 

1697 (IN-1203, pp 62-6) UMPIRE QUALIFICATION PRO
GRAM. (Idaho Nuclear Corp., Idaho Falls). 

Participation of AEC, U S commercial, and foreign laboratories 
in the umpire qualification program is discussed Preparation and 
distribution of standards are described (M C G ) 

1698 PREPARATION OF AN NBS BIOLOGICAL STANDARD 
REFERENCE MATERIAL FOR TRACE ELEMENTAL ANALYSIS. 
Smith, G. W.; Becker, D. A. (National Bureau of Standards, 
Washmgton, D. C.) pp 197-207 of Nuclear Activation Techniques 
m the Life Sciences. Vienna, International Atomic Energy Agency, 
1967 

From Symposium on Nuclear Activation Techniques in the Life 
Sciences, Amsterdam, Netherlands. See STI/PUB-155, CONF-
670546. 

A survey of leading US biological, medical, and forensic labora
tories confirms the need for well characterized botanical, soft 
mammalian tissue, bone tissue, and blood standards with elemental 
constituents at the 100 ppM level and below. Before reliable ana
lytical data can be obtained the reference material must be con
sidered homogeneous and tests for inhomogeneity should be per
formed Examples are given of this piocedure, which is carried 
out routinely by the NBS on Standard Reference Materials. Homo
geneity of Bowen's kale for chlorine {-̂ 4000 ppM), manganese (-"14 
ppM), and copper (-̂ 6 ppM) as well as for manganese m beef liver 
(^10 ppm) citrus leaf (~28 ppM), and oak leaf (~1000 ppM) are 
given Measurements were made by neutron activation analysis 
both with and without chemical separation, using a Ge(Li) semi
conductor detector. This technique was also used for the quantita
tive determination of the trace constituents chlorine and manga
nese, nondestructively. In addition, a destructive method was used 
for the elements arsenic and copper Analyses of variance, using 
the activation analysis data, show for all of the biological mate
rials except the citrus leaves no evidence of inhomogeneity. There
fore, preparation under contract, of lai^e lots of deciduous leaves 
and beef liver, will begin Tests for inhomogeneity and elemental 
content certification will be made by NBS activation analysis and 
other analytical methods (auth) 

1699 DEVELOPMENT OF HIGH TEMPERATURE IHEK-
MAL CONDUCTIVITY STANDARDS. Wechsler, Alfred E. 
(Arthur D. Little, Inc., Cambridge, Mass.); Mmges. Merrill L. 
pp 77-87 of Thermal Conductivity. Flynn, Daniel R.; Peavy, 
Bradley A. J r . (eds.). Washington, D. C , National Bureau of 
Standards, 1968. 

From 7th Conference on Thermal Conductivity, Gaithersburg, 
Md. See NBS-SPEC.PUBL.-302; CONF-671H0. 

The program described encompasses an analytical and experi
mental staidy to establish high-temperature thermal conductivity 
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and thermal diffusivity standards and to test these standards at 
several property measurement laboratories Candidate ceramics 
intermetallics metals and graphites were selected and used in 
a preliminary laboratory evaluation consisting of heating tests 
visual and microscopic examination and room-temperature 
thermal conductivity and electrical resistivity measurements 
On the basis of test results alumina thona tungsten and RVD 
and AXM 5Q1 graphites were chosen for the laboratory mea
surement program Specifications written for these materials 
and the results of receiving inspection and density measurements 
of the samples obtained are presented The status of measure
ments at particioating laboratories is briefly described (auth) 

1700 PREPARATION OF ZIRCALOY STANDARD SAMPLES 
FOR SPECTROCHEMICAL ANALYSIS Kashu, Seiichiro, Nagase, 
Michio, Hayashi, Chikara, Nakajima, Tokunosuke, Takashima, 
Kyoichiro (Japan Vacuum Engineering Co , Ltd , Yokohama, 
Japan) Nippon Kinzoku Gakkaishi, 32 919-25(1968) (In 
Japanese) 

The preparation of Zircaloy standard samples for spectrochem
ical analysis by using a 120 kW electron beam skull furnace is 
described Major elements (Sn Fe Ni and Cr) and impurity 
elements such as Al Cu Ti Si Co B and Hf were observed 
before and after the skull casting Three major elements (Sn 
Fe and Ni) in Zircaloy can be controlled to within ±10% of the 
respective predicted preset level provided each content m the 
skull beii^ previously controlled to within ±50% of a predeter
mined value Chromium showed a low and scattered yield Com 
position analysis of major elements m the upper middle and lowe 
parts of an ingot showed less than 4% deviation m Sn 8% in Fe and 
Ni and 11 IT in Cr from the average contents in the ingot Im
purity elements of B Ti Si and Al in Zircaloy can be controlled 
to within ±15% of the preset level Yields of Cu and Co are less 
than 20% and widely scattered results are obtained even if the 
120 kW rotated electron beam is used Chemical analysis of 
impurity elements in the upper middle and lower parts of the 
ingot showed less than 5 2% deviation in Ti and less than 10% m 
B Si Co Cu and Al from the average contents of the respective 
elements In skull meltii^ of the alloy there is an active zone 
near the surface of the skull which reacts with the molten pool 
For control of the Al or Ti content in Zircaloy the surface layer 
of the skull up to 5 mm m depth is estimated to be reactive (auth) 

1701 (CONF-671111-, pp 465-9) STANDARD REFERENCE 
MATERIALS FOR TRACE ANALYSIS IN THE LIFE SCIENCES 
DeVoe, J R (National Bureau of Standards, Washii^on, D C ) 

The National Bureau of Standards recognizes the demand for 
biological materials certified for a variety of elements at con
centrations of 10 to 100 ppM These standards will be useful 
as calibrators of an analytical technique Consequently the stan
dard will be certified to the highest accuracy and precision attain
able So that a good standard can be provided the material must 
be homogeneous and have a long shelf life Preliminary con
sideration is being given to standards of powdered dry beef liver 
and blood (auth) 

1702 DETERMINATION OF SILICON IN ROCKS BY FAST-
NEUTRON ACTIVATION ANALYSIS USING INTERNAL STAN
DARDS Santos, G G . Wamerdi, R E (Texas A and M Umv , 
College Station) J Radioanal Chem . 1 509 14(Nov 1968) 

A technique for using internal standards in the determination of 
Si In rocks using fast-neutron activation is presented Different 
weights of barium acetate were irradiated for 30 sec then cooled 
for 10 sec before counting for one min A peak area, at 0 662 MeV 
due to ^'''•^Ba, versus weight of barium calibration curve (I) was 
made Similarly, barium acetate, which served as the neutron flux 
monitor was mixed with known weights of standard rocks BCR-1 
and G-2 Then a peak area (at 1 78 MeV due to ^^Al) versus weight 
of silicon (present in the standard rocks) calibration curve (II) was 
constructed which was corrected for flux variations Flux correc
tions were made possible using curve (I) Utilizing curve (I) and 
curve (II) the percentage Si in granite samples obtained from 
Llano Texas, was dete-^mined This technique avoids any exter
nal neutron monitor or sample rotation system The applicability 
of this approach may be limited to samples in which the internal 
flux monitor can be dispersed (auth) 

1703 (EIR-142) STANDARDIZATION OF THE DEUTERIUM 
CONTENT OF HEAVY WATER Baertschi, P , Rosatzin, H 
(Eidgenoessisches Institut fuer Reaktorforschung, Wuerenlingen 
(Switzerland)) Oct. 1968 20p (In German) Dep 

An observed uncertainty of several hundredths percent in ab
solute determination of the relative D content of D2O samples 
makes the production of a reference standard of D2O as exact as 
possible appear desirable The production and absolute deter
mination of a DjO primary standard with a D content of 99 9983 ± 
0 0002 at % IS described By comparison of the ir absorption at 
2 5 M and comparison of the density the D contents of three secon

dary standards were determined These two comparison methods 
gave error limits of ±0 002% D (tr auth) 

1704 (ORNL-NSIC-57) COMPILATION OF UNITED STATES 
NLCLEAR STANDARDS 5th Edition 1968 (Oak Ridge Na
tional Lab Tenn ) Apr 1968 Contract W-7405-eng-26 161p 
Dep CFSTI 

A complete list of codes and standards which are applicable to 
the nuclear industry is presented The standards activities of all 
orgamzations, includmg technical societies and government agen
cies, are tabulated 52 references (D C C ) 

1705 ESTIMATION OF POTASSIUM, RUBIDIUM, AND 
CAESIUM IN STANDARD AND ULTRAMAFIC ROCKS USING 
NEUTRON ACTIVATION Gangadharam, E, V. (Univ. of Saugar, 
India); Reddy, G R Radiochim. Acta. H 90-3(Apr. 1969), 

Neutron activation methods for the determination of potassium, 
rubidium and cesium are described The radiochemical separa
tions are based on the precipitation of cobaltnltrltes of potassium, 
rubidium and cesium and In the case of rubidium and cesium on 
an Ion-exchange separation using ammonium molybdophosphate 
Potassium rubidium and cesium are finally prec^>ltated as their 
tetriqihenylborates for radioactivity measurements Potassium, 
rubidium and cesium contents of some ultramaflc rocks of southern 
India and rubidium and cesium contents of the new U S Geolc^cal 
Survey standards obtained by neutron activation are presented 
(auth) 

1706 FIRST COMPILATION OF ANALYTICAL DATA ON 
STRONTIUM ISOTOPES FOR THE NEW GEOCHEMICAL ROCK 
STANDARDS JB-1 AND JG-1 Kurasawa, Hajime (Geological 
Survey of Japan, Kawasaki) Shitsuryo Bunseki, 17 649-52 
(June 1969) (In Japanese) 

Determinations of minor constituents and isotopic compositions 
of Sr reported by analysts throughout Japan are presented for the 
new series of standard samples issued from the Geological Survey 
of Japan Two rock standard samples are still available <NSA of 
Japan) 

1707 ON THE STANDARD MATERIAL FOR RADIOACTIVA
TION ANALYSIS OF CHLORINE Iwata Shiro (Kyoto Umv ) 
Hayashi Masahiro Bunseki Kiki 7 222 5(Apr 1969) (In Jap 
inese) 

The behavior and the stability of various chlorme compounds 
generally used as standard samples for radioactivation analysis 
of chlorine were investigated As standard materials such inor
ganic compounds as NH4CI and KCl such organic chlorine com
pounds as p-chloroacetanilide and y benzene hexachloride and 
such high polymer chlorine compounds as polyvinyl chloride 
polyvinyl chloride —vinyl acetate copolymer and polyethylene 
chloride (PEC) were used After these samples were irradiated 
with 5 X 10'2 n/cm^ sec thermal neutron flux for 20 mm m KUR 
the specific activity was determined When inorganic chlorine 
compound crystal was used a remarkable self shielding effect of 
chlorine was observed but m the case of solid polyethylene that 
effect was not observed at all Therefore in using morganic com
pounds as the standard sample it is desirable to make the size of 
the sample as small as possible so as to minimize the self 
shielding effect If organic chlorine compounds are used the 
compounds with high mp and bp are desirable Polyethylene chlo
ride IS recommended as the most suitable standard material for 
it is more resistant to radiation (NSA of Japan) 

1708 (BNWL-1051(Pt 2), pp 131 4) NEUTRON ACTIVA 
TION ANALYSIS OF A STANDARD PLANT MATERIAL Ranci 
telli, L A (Battelle Northwest, Richland, Wash Pacific North
west Lab ) 

A standard biological reference material prepaied from kale 
was analyzed bj direct instrumental neutron activation anal}sis 
The concentrations of 13 elements were measured in each of eight 
samples with excellent piecision The concentrations of potas 
Slum sodium iron rubidium zinc bromine chromium cobalt 
and antimony agreed \eTy well with pre\iousl> reported values 
The cesium content was somewhat higher than previously published 
\ iluos \ iile 1 )i ^e djsciepancies occui led bet \een the sih cr 
sc m ill n nd mcicui} cc ncentidtions reported in this paper and 
results reported elsewhere (auth) 
1709 PRECISION IN THE NEUTRON ACTIVATION ANALY
SIS FOR GOLD IN STANDARD ROCKS G-1 AND W-1 Fritze, K 
Robertson, R (McMaster Umv , Hamilton, Ont) pp 1279-83 
of Modern Trends in Activation Analysis Vol II DeVoe James 
R (ed ) Washington, D C , National Bureau of Standards, 1969 

From International Conference on Modern Trends in Activa
tion Analysis, Gaithersburg, Md See NBS-Spec Publ-312(Vol 2), 
CONF-681003-(Vol 2) 

A tabulation of a number of results of activation analysis for Au 
in NBS standards rocks G 1 and W-1 indicate generally poor 
agreement The present work was undertaken to determine whether 
this disagreement was due to nonhomogeneous distribution of Au m 
the rocks Large samples (200 mg) of each rock were irradiated 
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and after a 3-day cooling period 8 small aliquots were taken from 
each sample and weighed accurately An Au carr ier was added 
and the Au in each sample was precipitated as the metal After 
filtration, the y spectrum of each sample was recorded Results 
of the experiment are tabulated and it is evident that the Au is not 
distributed homogeneously Various ideas are ad\anced to explain 
this situation (B L M ) 

1710 NBS STANDARD REFERENCE MATERIALS AVAIL
ABLE FOR ACTIVATION ANALYSIS Meinke, W Wayne, Call, 
J Paul (National Bureau of Standards, Washington, D C ) 
pp 1291-3 of Modern Trends m Activation Analysis. Vol II 
DeVoe, James R (ed ) Washington, D C , National Bureau of 
Standards, 1969 

From International Conference on Modern Trends in Activa
tion Analysis, Gaithersburg, Md See NBS-Spec Publ-312(Vol 2), 
CONF-6810aS-(VoI 2) 

National Bureau of Standards standard reference materials 
available or soon to be available for activation analysis are dis
cussed and the assays given Steels and brasses, neutron flux 
wires, and high-purity metal standards are discussed (B L M ) 

1711 THE ROLE OF ACTIVATION ANALYSIS IN THE NBS 
STANDARD REFERENCE MATERIAL PROGRAM Call, J Paul 
(National Bureau of Standards, Washington, D C ) pp 1294-7 
of Modem Trends in Activation Analysis Vol II DeVoe, 
James R (ed ) Washington, D C , National Bureau of Standards, 
1969 

From International Conference on Modem Trends in Activa
tion Analysis, Gaithersburg, Md See NBS-Spec. PubI-312(Vol 2); 
CONF-681003-(VoI 2). 

The role of activation analysis in the NBS standard reference 
material (SRM) program is assessed as to uniqueness, utility, 
advantages, and disadvantages In the certification of 2 recent 
SRM's, high-purity Zn and Pt, several elements could not have 
been listed without activation analysis Oxygen content of several 
SRM's was determined by fast neutron activation analysis and 
provides an alternate analysis to vacuum fusion determmations 
Activation analysis is now under consideration for use in certifi
cation of 17 SRM's (B L M ) 

1712 AN OXYGEN STANDARD FOR THE DETERMINA
TION OF OXYGEN IN STEEL BY 14 MeV NEUTRON ACTIVA
TION ANALYSIS Gijbels, R . Speecke, A ; Hoste, J (Ghent 
Umv ) pp 1298-1305 of Modem Trends in Activation Analysis 
Vol 11 DeVoe, James R (ed ) Washington, D C , National 
Bureau of Standards, 1969 

From International Conference on Modem Trends in Activa
tion Analysis, Gaithersburg, Md See NBS-Spec Publ-312(Vol 2), 
CONF-681003-(VoI 2) 

A relative method for routine determination of O in steel by 
14-MeV neutron activation analysis by comparison with a standard 
of known O content is reported The standards used were capsules 
of ordinary steel machined to certain dimension with a mixture of 
spectrographic pure graphite + FeaOs The mixture was pressed 
into the capsule at 1000 psi in 7 portions The results obtained for 
the O content of the standards are tabulated and indicate that the 
standards are identical and symmetrical The standards and sys
tem of analysis described were used in a steel plant m Belgium 
since February, 1967 with sufficiently reproducible results to 
warrant continual use The results of the activation analysis are 
computed automatically and agree satisfactorily with those ob
tained by various carburizing fusion methods (B L M ) 

1713 HIGH PURITY CELLULOSE AS A POSSIBLE BIO
LOGICAL REFERENCE MATERIAL Rancitelli. L. A ; Tanner, 
T M , Haller, W A (Battelle Memorial Inst , Richland, Wash ) 
Contract AT(45-1)-1830 pp 1306-10 of Modern Trends in Ac
tivation Analysis Vol II DeVoe, James R (ed ) Washington, 
D. C , National Bureau of Standards, 1969 

From International Conference on Modem Trends in Activa
tion Analysis, Gaithersburg, Md See NBS-Spec Publ-312(Vol 2), 
CONF-681003-(Vol 2). 

Trace element analysis by direct instrumental neutron activa
tion of high-purity cellulose filter is presented to demonstrate the 
homogeneity and purity of the material An analytical technique, 
which permits trace element measurement at very low concentra
tions with good precision, is described Samples of cellulose 
filter material IPC No 1478 obtained from Knowlton Bros , Water-
town, N Y , both untreated and treated with Kronisol (dibutoxj -
ethyl phthalate) as a part of the manufacturing process were ana
lyzed Appropriate flux monitor standards were also irradiated 
The results of the analyses of both treated and untreated mate
rials are tabulated for comparison with each other and with r e 
sults for a very pure sample of kale proposed previously for a 
biological standard (B L M ) 

1714 MICROSTANDARDS FOR ACTIVATION ANALYSIS 
Freeman, David H (National Bureau of Standards, Washington, 

D C ) pp 1311-16 of Modern Trends m Activation Analysis 
Vol II DeVoe, James R (ed ) Washington, D C , National 
Bureau of Standards, 1969 

From International Conference on Modern Trends in Activa
tion Analysis, Gaithersburg, Md See NBS-Spec Publ-312(VoI 2); 
CONF-681003-(Vol 2) 

The theory preparation and evaluation of lon-exchange-resin 
single beads loaded with an ion or ions for use as microstandard 
in activation analysis are discussed Either N or S on the bead in 
the exchange group can serve as an internal standard Various 
advantages for use of the bead standards are presented (B L M ) 

1715 THE ROLE OF THE NUCLEAR STANDARDS BOARD 
IN THE NUCLEAR INDUSTRY. Landis, J. W. (Gulf General 
Atomic Inc., San Diego, Calif,), pp 271-82 of Proceedings of the 
Tenth Annual Meeting of the Institute of Nuclear Materials Man
agement, Las Vegas, Nevada, April 2&-30, 1969 Columbus, 
Ohio, Institute of Nuclear Materials Management, 1969 

See CONF-690411. 
The work of the Nuclear Standards Board of the USASI is de 

scribed and includes committees which are concerned with 
specification for and testing of nuclear materials used m nuclear 
applications, nuclear terminology, radiation terminology, radia
tion protection, radioactive materials transport and packaging 
nuclear materials management, criticalitj safety, nuclear instru
ments, the design of nuclear equipment and facilities, and the 
location, construction, and operation of nuclear facihtiet. (L C L 

1716 EFFECT OF NUCLEAR STANDARDS ON THE NU
CLEAR INDUSTRY. Graham, H. B. (Oak Ridge National Lab.. 
Tenn.). pp 283-94 of Proceedings of the Tenth Annual Meeting 
of the Institute of Nuclear Materials Management, Las Vegas, 
Nevada, April 2&-30, 1969. Columbus, Ohio. Institute of Nuclear 
Materials Management, 1969. 

See CONF-6904H. 
The status of the USASI Nuclear Standards Committee work on 

developing standards for the nuclear industry is described The 
responsibilities of each section of the committee are itemized, 
and the work complete and contemplated for each of these sections 
IS discussed (L C L ) 

1717 (ORNL-NSIC-63) COMPILATION OF NATIONAL AND 
INTERNATIONAL NUCLEAR STANDARDS (EXCLUDING U. S AC
TIVITIES), 5th EDITION, 1969 Cottrell. Wm B (United States 
of America Standards Inst , New York Oak Ridge National Lab , 
Tenn.). Sept 1969 Contract W-7405-eng-26 97p Dep 
CFSTI. 

All known national and international nuclear standards activities 
are tabulated Standards activities of all national organizations, 
technical societies and government agencies are listed alpha
betically by country Standards activities are included for Aus
tralia, Austria, Belgium, Canada, Denmark, France, Germany, 
Hungary, India, Israel, Italy, Japan, Netherlands, Norway, Paki
stan Republic of South Africa Sweden, United Kingdom, and Yugo
slavia International organizations activities include Bureau 
Venitas, European Organization for Nuclear Research, European 
Atomic Energy Community, International Air Transport Associa
tion, IAEA, International Commission on Radiological Protection, 
International Commission on Radiation Units and Measurements, 
International Electrotechmcal Commission, Intergovernmental 
Maritime Consultative Organization, International Organization 
for Standardization, Floyds, Organization for Economic Coopera
tion and Development, European Nuclear Energy Agency, and 
United Nations 17 references (D C C ) 

1718 ATOMIC-ABSORPTION DETERMINATION OF STRON
TIUM IN A STANDARD PLANT MATERIAL COMMENT ON RE
SULTS OF INTER-LABORATORY COMPARISON. David, D. J. 
(Commonwealth Scientific and Industrial Research Orgamzation, 
Canberra, Australia). Analyst 94 884-5(Oct 1969). 

The concentration of strontium in Bowen s standard kale was 
found to be 101 13 ± 2 38 ppM, on evidence that x-ray fluorescence 
values obtained subsequently to Bosven's inter-laboratory compar
ison were in good agreement at 101 ppM with atomic absorption 
values by using anion exchange and the addition method Methods 
used m obtaining neutron-activation results and the other atomic-
absorption results implied in the inter laboratory comparison 
should be examined for serious interferences (auth) (UK) 

1719 HOMOGENEITY CHARACTERIZATION OF NBS 
SPECTROMETRIC STANDARDS. IV. PREPARATION AND 
MICROPROBE CHARACTERIZATION OF W-20 PERCENT Mo 
ALLOY FABRICATED BY POWDER METALLURGICAL METHODS 
Yakowitz, H.; Michaehs, R. E.; Vieth, D. L. (National Bureau 
of Standards, Washington, D. C ) , Advan. X-Ray Anal., 12: 418-
38(1969). 

From 17th Annual Conference on Applications of X-Ray Anal
ysis, Estes Park, Colo. See CONF-680841. 
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A Significant problem of the National Bureau of Standards Stan
dard Reference Materials program is the provision of standards 
suitable in homogeneity for use with microanalytical techniques 
such as the spark source mass spectrogiaph and the electron 
probe microanalyzer An interim approach to the problem has 
been the extended homogeneity characterization of selected exist
ing standards The preparation and evaluation of the first NBS 
standard tested specifically from the beginning for application to 
electron probe microanalyzers is described The standard desig
nated SRM 480 IS a tungsten-20 wt % molybdenum alloy prepared 
by a powder metallurgy process Based on the results of about 
1500 determinations for both tungsten and molybdenum by electron 
probe microanalysis the material was found to be of high homoge
neity at about the micrometer level of spatial resolution The 
coefficient of variation for molybdenum was 2 5% and that for 
tungsten 1 5% Correction of relative intensity ratios to obtain 
concentrations is discussed in terms of input parameter uncer
tainties such as mass absorption coefficients and electron back-
scatter factors The result of studies for atomic number correc
tion and effects on operating voltage on the microprobe absorption 
correction will be given It is concluded that SRM 480 should be a 
valuable addition to any microprobe laboratory doing quantitative 
analyses (auth) 

1720 AVAILABILITY OF STANDARDS FOR ACTIVATION 
ANALYSIS. Meinke, W. Wayne (National Bureau of Standards, 
Washmgton, D. C ) . Trans. Amer. Nucl. Soc , 12: 509(Nov. 
1969). 

From 17th Conference on Remote Systems Technology, San 
Francisco, Calif. See CONF-691102. 

1721 (MIT-1381-17) VARIATIONS IN ISOTOPIC ABUN
DANCES OF STRONTIUM, CALCIUM, AND ARGON AND RE
LATED TOPICS. Seventeenth Annual Progress Report, 1969 
(Massachusetts Inst of Tech , Cambridge Dept of Earth and 
Planetary Sciences) 1 Dec 1969 Contract AT (30-1)-1381 
157p Dep CFSII 

Geochionological studies babed on meabuiements of isotropic 
abundinceb in met imorphic locks in northeastern Newfoundland 
noithern Appal ichianb hierra Leone and e istern Liberia are 
prebented Continental accretion in Laurasia based on radio 
meti ic ages was investigated The Rb/Sr ratio age ebtimations 
were made for cratei rocks of possible impact origin for whole 
rock d iling of diabase dikes and for precambrian iron forma 
tionb of the Canadi m bhield ^^br/^^br ratios in pyioxene granu-
lites from ten world wide locationb are reported Techniques and 
btandardb for Rb/sr isotopic determinitions are discussed A 
bibliogi iphy of age d it i on continental basement rocks is given 
as well ab repiints of mibcellaneous papers on geochronology 
lebei ich Absti ictb of five p iperb in thib field prebented at in 
ternational meetings are leprinted (L C L ) 

1722 Q L J A \ 1 I T \ 1 I \ E VSPLClbOI 1 HL ML VSLULMLNT 
01 \ ' \ T I \ E SECRLTIGN GaWLLE INbLLlV btelfes, Michiel 
W , borenson, Robei t L LindiU \ i nold W (Minneapjlis 
Medical Research I oundaLion) J Lab Clm Med , 74 9o0-60 
(Dec 1969) 

Standard poik md i u ciybtUline inbuiin md fi ictioiib ot t it 
lb let of L mgeih inb weit. ibb ijed foi mbuli i contLnt by the i idio 
immuno ibb ly method The lebultb indic Ued that cqu \\ imountb ot 
the ciyst lUine inbulin ubed in the il uid iid pi cp u itionb md the 
inbuliii piesent in the libbueb ibs ijed did not pi oducc cqu il i L 
bponseb ab me ibured b> immuno ibb ly i finding ih it i etlected 
unequil competition of the inbulin picbent in the btmdiidb oi 
tibbues with the '̂ ^1 libeled poicine moulin ubtd ib i ti icei 
The ube of ci > st lUine inbulin of eithei kind ab a btand u d to 
me ibure insulin in tibsue lebulted in m undeiebtim ition of the 
amount of insulin piebent The poik bt ind iid cie Ued the gie it-
est discrep incy when ubed in the me ibuicment of inbulm in i it 
tissue bampleb A method is debciibed thU will estimate the 
amount of inbulin piesent in tibbue The lebults of this method 
agieed closel> with \ method ol ebtim iting insulin content by 
electrophoresmg the samples on polvici >1 imide ^elb st lining 
and sc inning the gels (luthi 

1723 ACTIVATION ANALYSIS OF ROCKS FOR STRONTIUM 
AND BARIUM USING A SEMICONDUCTOR DETECTOR Hama-
guchi, Hiroshi (Tokyo Unw ) Bunseki Kiki, 7. 703-7(Nov 1969) 
(In Japanese) 

Activation analysis using a semiconductor detector for st ion-
tium and baiium, was earned out on the following rocks supplied 
by the U S Geological Sur\ey G-1 (granite) W-1 (Diabase), G-2 
(granite) GSP-1 (gianite-diorite) AG\-1 (andesite), and BCR-1 
(Basalt) The rock was irradiated in a reactor (1 5 x lo'^ n/cm^/ 
sec) for one hour The detector used was a Li-drifted detector 
with effective capacity of 9 6 ml Before using the detector 
coupled with a pulse-height analyzer the sample of rocks, to
gether with the standard sample was subjected to group (Sr and 
Ba) chemical precipitation for separation For BCR-1 in par

ticular, the gamma spectra of Sr and Ba for the sample and the 
standard were m fair agreement For the six rocks the amount 
of Sr and Ba detected in two analyses agreed well within the ex
perimental er ror Also the values showed good agreement with 
previously reported values The sensitivity of detection by the 
method was 10 ppM for strontium and 5 ppM for barium and its 
applicability to various significant rocks on the earth was demon
strated (NSA of Japan) 

1724 (IA-1190, pp 183-9) SPECTROSCOPY AND SPEC
TROCHEMICAL ANALYSIS (Israel Atomic Energy Commission, 
Tel Aviv). 

Work was continued on the description of rare earth spectra and 
interpretation of the energy levels. Special attention was paid to 
the infrared photographic region. In the field of spectrochemical 
analysis the laboratory continued to provide analytical services to 
various customers, and in addition carried out some analyses of 
geological standard rocks for minor constituents, (auth) 

1725 1969 BOOK OF ASTM STANDARDS, WITH RELATED 
MATERIAL. PART 7. NONFERROLS MFTALS AND ALLOYS 
(INCLUDING CORROSION TESTS); ELECTRODEPOSITED METAL 
Lie COATINGS; METAL POWDERS; NONFERROUS FILLER 
M F T \ L ; NONfERROUS SLRGICAL IMPLANTS. Philadelphia; 
American Society for Testing and Materials (1969). 1115p. 
$20.00. 

The \olume is one of M and contains formall> approved ASTM 
standards, tentative specifications methods of testing recom
mended practices, definitions, proposed methods, and related 
materials (J R D ) 

1726 RADIUM AND URANIUM CONTENTS OF STANDARD 
ROCKS. Nishimura, Susumu (Umv. of Osaka Prefecture, Sakai 
City, Japan). Chem. Geol.; 5 139-41(Nov 1969). 

The 6 U S Geological standard rocks together with JG-1, i s 
sued by the Geological Survey of Japan, were analyzed with a neu
tron activation technique and a radon method and the results for 
each rock are tabulated For the determination of the Ra contents 
of the rocks, each sample, about 5 g of acid and mtermediate rocks 
or aboui 10 g of basic and ultrabasic rocks, was pulverized and 
dissolved with HF and HNO3 After dehydrating, HCl was added to 
convert to chlorides and the solutions were diluted to volume Af
ter sufficient time for eqmhbrium, the solutions were boiled, and 
the Rn was carried into an ionization chamber by N2 The ioniza
tion current, resulting from the radioactivity of the Rn and its de
cay products, was measured by a vibratmg reed electrometer 
For the determination of the U contents of the rocks, the samples 
and monitors, sealed in separate silica tubes, were placed side by 
side in an aluminum container, which was irradiated for 10 hr in a 
reactor in a thermal neutron flux of 2 x 10''' n/cm^ per sec The 
Cd ratio was used to correct for the effect of fast neutrons The 
a spectrometric assay of ^^^Pu was done twice, about one mo and 
9 mo after irradiation The results are compared with the Ra con 
tents obtamed by the Bureau of Standards, and the U contents with 
various earlier reports (BBB) 

1727 (NBS-SPEC-PUB1^310) NUCLEArt' STANDARDS 
FOR CHEMISTRY AND TECHNOLOGY NUCLEAR STANDARDS 
FOR INDUSTRY, SCIENCE. GOVERNMENT, AND CONSUMER 
Proceedings of a Symposium held at the 156th National Meeting 
of the American Chemical Society, Atlantic City, New Jersey, 
September 8-9, 1968. Beeghly, H. F , Call, J . P , Meinke, 
W W. (eds ) (National Bureau of Standards, Washington, D C ) 
Dec 1968 256p (CONF-680918) GPO $1 25 

The Symposium sponsored by the American Chemical Society 
Division of Nuclear Chemistry and Technology in cooperation 
with the Committee on Standardization Relations brought together 
most of the groups with interests m standards for nuclear chem
istry and technology to identify the problems, to discuss present 
programs, and to outline future needs for standards in this field 
Standards for purposes of the symposium were defined very 
broadly to include standard materials, standard procedures, 
standard specifications, standard data, and engineering standards 
The mechanisms available for standardization, the "state of the 
a r t " m standardization in many areas of the nuclear field, some 
indications of unmet needs, and estimates of future needs were 
discussed in a series of papers and panel discussions that are 
presented here in either complete or summary form (auth) 

1728 DETERMINATION OF URANIUM CONTENT IN 
STANDARD ROCKS BY FISSION-TRACK REGISTRATION IN 
MUSCOVITE. Nishimura, Susumu (Univ. of Osaka). Radio
isotopes (Tokyo); 19. 194-6(Apr 1970). 

Uranium contents in the six U. S Geological Survey standard 
rocks together with JG-1 and JB-1 , issued by the Geological Survey 
of Japan, were analyzed by the technique of fission-track activation 
using a thin muscovite film placed over the sample to detect tracks 

file:///olume
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from it. With a thm section of a rock sample, it is often observed 
that uranium distribution is not uniform as supposed from the pat
tern of fission-tracks registered in polycarbonate by thermal neu
tron induced fission of uranium m the sample. Hence, to obtain the 
mean uranium content m rocks, the pulverized rock sample was 
used, (auth) 

1729 (ORNL-tr-2309) BEHAVIOR OF CONCRETE IN THE 
PRESENCE OF THERMAL STRESSES AND RADIATION. Report 
No. 7 Crispino, E., Granata, S., Risoluti, P. (AGIP Nucleare, 
Milan (Italy)). Translated by R. Gregg Mansfield (Oak Ridge Na
tional Lab., Tenn.), from the 2nd Conference on Prestressed 
Concrete Reactor Vessels and their Thermal Insulation, Brussels , 
Belgium, November 18-20, 1969. 38p (CONF-691112-5) Dep 
CFSTI. 

Investigations directed toward characterization of concrete 
materials by measurement of creep, thermal conductivity, and 
thermal expansion are described A standard concrete was de
veloped tor structural uses in temperatures up to 300°C Another 
concrete, named B H T , was developed which is suitable for use 
as structural material up to 500°C (J R D ) 

1730 ROUND-ROBIN TESTS TO DEVELQP A STANDARD 
AUTOCLAVE TESTING PROCEDURE FOR ZIRCONIUM ALLOYS. 
Bryant, P. E. C. (Atomic Energy of Canada Ltd.. Chalk River, 
Ont.). ASTM {Amer, Soc. Test . Mater.) Spec. Tech. Publ.; 
No. 458, 360-71(1969). 

From Symposium on Applications-Related Phenomena in 
Zirconium and Its Alloys, Philadelphia, Pa< See ASTM-STP-
458; CONF-68H05. 

Two interlaboratory tests were conducted, the first with 
Zircaloy-2, the second with 2.5 Nb—Zr alloy, to formulate stan
dard autoclave test procedures for zirconium alloys In Inter-
laboratory-1, each laboratory used its own test procedure. The 
large scatter in data was attributed primarily to differences in 
autoclave start-up techmques, with minor contributions from 
variations in picldlng time, and residual o^g'gen remaining in the 
autoclaves. Standard coupon preparation techmques were invoked 
for the 2.5 Nb—Zr alloy for Interlaboratory-2, ASTM proposed 
standard G-2, 1967, was used for autoclave start-up The good 
reproducibility from Interlaboratory-2 confirmed tiie accept
ability of the proposed ASTM standard autoclave procedure. De
creased corrosion of annealed 2.5 Nb zirconium with time was 
attributed to the monotectoid transformation of Nb enriched ^i^ 
to az , plus ^ j , . (auth) 

1731 (ORNL-NSIC-76) COMPILATION OF UNITED STATES 
NUCLEAR STANDARDS. 6th Edition, 1969. (Oak Ridge National 
Lab., Tenn,). Jul 1970, Contract W-7405-eng-26, 177p, Dep. 
CFSTI. 

Standards mformation that might be of value to an individual m 
the nuclear community is compiled and presented in tabular form 
The technical, industrial, and environmental organizations are 
listed alphabetically and their standards activities are given In 
addition, standards are mdexed by permuted title for location by 
a specific topic (H D R ) 

1732 (UCRL-20034) CAMAC A STANDARD FOR DIGITAL 
DATA HANDLING. Mack, Dick A. (California Univ., Berkeley. 
Lawrence Radiation Lab,). Jul 1970. Contract W-7405-eng-4B, 
13p. (CONF-700620-1). Dep. CFSTI, 

From American Physical Society. Canadian Association of 
Physicists, and Sociedad Mexicana de Fislca Meeting, Winnipeg, 
Canada. 

1733 (NBS-TN-508) ACTIVATION ANALYSIS. Summary 
of Activities. July 1968 to June 1969. LaFleur. Philip D. (ed.) 
{National Bureau of Standards. Washington. D, C ) , Jul 1970. 
147p. GPO $1.25. 

The design and installation of irradiation facilities for the NBS 
Reactor are described, and studies on the operatmg characteristics 
of the pneumatic tube facilities have begun Procedures have been 
developed for determining molybdenum in the presence of large 
amounts of tungsten and for the determination of uranium Methods 
for determining a contamination free blank for application to liquid 
samples, a study of the application of neutron activation to the anal
ysis of stained glass were also begun The application of thermal 
and fast neutron activation analysis and photonuclear activation 
analysis to the NBS Standard Reference Material program is d is
cussed ^plicatiOTis of 3-MeV neutrons from a Cockcroft—Walton 
neutron generator to activation analysis and of the 3-MeV neutron 
buildiq) in 14-MeV neutron activation have been studied. The deter
mination of carbon by photonuclear activation has been extended to 
various metals other than sodium, thallium has been determmed 
in glass samples by photon bombardment; and the photofission of 
thallium, bismuth, and lead has been studied Hydrated antimony 
pentoxide has been used to separate sodium from glass samples for 

subsequent instrumental activation analysis, and the antibiotic, tet
racycline, has been applied to radiochemical separations (auth) 

1734 DETERMINATION OF SCANDIUM AND GOLD IN 
METEORITES, TEKTITES, AND STANDARD ROCKS BY NFU-
IRON ACTIVATION ANALYSIS WITH AN INTERNAL-REFER
ENCE METHOD. Nomura, K., Mikami, A„ Kato, T., Oka, Y 
(Tohoku Umv , Sendai). Anal Chim. Acta, 51. 399-408(Sep 
1970). 

An mternal-reference method has been established for the 
determmation of scandium and of gold by neutron activation 
analysis, with calcium and platmum, respectively, as the refer
ence elements, the method has been applied to the determination 
of both elements in several materials of geochemical origin The 
composite y spectra of scandium and gold activities arising from 
scandium and gold in a sample and from the element used as ref
erence by the (n,y) reaction followed by the ;3-decay are measured 
The results can be calculated on the basis of the activity ratio of 
the two species m terms of the photopeak areas The success 
of the method depends on chemical separations and on the high 
resoKmg power of a lithium-drifted germanium detector Sen
sitivity and accuracy were assessed by analyzing synthetic mix
tures of known composition The proposed method was verified 
to be accurate for both elements even at ppB levels The Bruder-
heim and Canyon Diablo meteorites, Indochinite tektite, and 
standard rocks, G-I, W-I, and JG-I were tested (auth) 

1735 RARE EARTH ABUNDA.NCES IN SEVERAL GEO
CHEMICAL STANDARD ROCKS. Higuchi, Hideo (Rikkyo Umv., 
Yokosuka, Japan) Tomura, Kenji; Onuma. Naoki, Hamaguchi, 
Hiroshi. Geochem. J. (Nagoya); 3 171-80(Dec 1969). 

Concentrations of rare eaith elements m eight U S Geological 
Survey standaid rocks G 1 W 1 G "> GSP-1 A G \ - 1 . BCR-1 
PCC-1 and DTS-1 are reported The rart earth elements weie 
determined by neutron activation anai>bis with a lithium drifted 
germanium detector after chemical group separation Rare earth 
abundance data in PCC-1 and DTS-1 are the first available on 
these rocks (auth) (Japan) 

1736 (INSJ-120) AVERAGE RANGE-ENERGY RELATION 
OF MUONS OF ENERGIES ABOVE lO^eV AND ITS FLUCTUA
TION. Nagano, Motohiko (Tokyo Univ. (Japan). Inst, for Nu
clear Study). 1 Jun 1970 27p. Dep, CFSTI (U. S. bales Only). 

The average range energy relations of muons m standard rock 
are calculated under the several assumptions of the cross section 
of muon -nucleon interaction The fluctuation of the range around 
the average is estimated bv means of the Monte Carlo method 
The energy spectra of the vertical muons at sea level derived 
from the depdi-mtensity relation are presented for the various 
assumptions considered (auth) 

1737 (ORO-2670-40) RADIOCHEMISTRY AS APPLIED TO 
GEOCHEMICAL PROBLEMS NEUTRON ACTIVATION ANALY
SIS. Progress Report, August 1, 1969-July 31, 1970, Ehmann. 
William D, (Kentucky Umv.. Lexington, Dept, of Chemistry), 
1 Oct 1970, Contract AT(40-1)-2670, 27p. Dep. CFSTI, 

Research on nondestructive tt^ch. iques m activation analysis and 
gamma-gamma comcidence spec 'ome t ry applied to activation 
analysis is reviewed Thermal neutron activation and y-spectrom-
etry utilizing high resolution Ge(Li) detectors were used to deter
mine the abundance of Na, Fe. Th, Cr, La, Hf, Cs, Sc, Co, Eu, Si, 
Au, and Hg in australites from documented sites The analysis of 
representative tektites from the major occurrences indicated that 
Australasian tektites are all very similar in chemical composition 
Neutron activation analysis was used to determme gold m a group 
of igneous rocks occurring in an igneous-sedimentary belt of south
eastern Manitoba Bismuth was determined m 15 chondrites and 6 
U. S Geological Survey standard rocks, by a-counting of the ^^"Po 
daughter activity (J G B ) 

1738 (ORNL-NSIC-78) COMPIL-^TION OF NATIONAL AND 
INTERNATIONAL NUCLEAR STANDARDS (EXCLUDING U. S. 
ACTIVITIES). 6th Edition, 1970. (Oak Ridge National Lab., 
Tenn.). Oct 1970. Contract W-7405-eng-26. 129p. Dep. NTIS. 

All known national and international nuclear standards activities 
are tabulated Standards activities of all national organizations, 
technical societies and government agencies are listed alphabeti
cally by country Standards activities are included for Australia, 
Austria, Belgium, Canada, Denmark, France, Germany, Hungary, 
India, Israel, Italy, Japan, Netherlands, Norwa>, Pakistan, Republic 
of South Africa, Spain, Sweden, United Kingdom, and Yugoslavia 
International organizations activities include Bureau Veritas, 
European Organization for Nuclear Research, European Atomic 
Energy Community, Food and Agriculture Organization, Intergov
ernmental Maritime Consultative Organization, International Air 
Transport Association, International Atomic Energy Agency, In
ternational Commission on Radiation Units and Measurements, 
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International Commission on Radiological Protection, International 
Electrotechmcal Commission, International Labor Organization, 
International Orgamzation for Standardization, Lloyd's Register 
of Shipping, Organization for Economic Cooperation and Develop
ment, Lnited Nations, World Health Organization, and World 
Meteorological Organization 17 references (D C C ) 

1739 USE OF X-RAY FLUORESCENCE FOR THE NON
DESTRUCTIVE QUANTITATIVE DETERMINATION OF TRACE 
AMOUNTS OF ELEMENTS OF ATOMIC NUMBER GREATER 
THAN 27 IN SILICATE, BAUXITE, AND CARBONATE ROCKS. 
Quintin. M. (Faculte des Sciences, P a n s ) , pp 75-87 of Dosage 
des Elements a I'Etat de Traces dans les Roches et les Autres 
Substances Minerales Naturelles. P a n s ; Centra National de la 
Recherche Scientifique (1970), (In French). 

From National Conference on Measurement of Elements Oc
curring m Traces in Rocks, Nancy, France. See CONF-681205. 

In the determination of major elements of rocks, x-ray fluo
rescence is employed with success. This technique can also give 
good results m the determination of trace amounts of elements 
in geological materials. Special consideration was given to non
destructive analysis m an attempt to gam maximum mformation 
with a mimmum of preparation. Hoover's method was theoretically 
justified then experimentally verified. The field of application and 
its validity are defmed. A Imear relation between mtensity of the 
Compton WL /?i ray diffused by the sample and the reverse of the 
relative absorption was confirmed. These prmciples are illustrated 
by the study of five mtemational standards Wj, syemte, GR, DRN, 
and UBN, for several elements situated m the zone 1 of Hoover. 
(auth) 

1740 USE OF SODIUM CHLORIDE AS A SPECTRAL 
BUFFER IN EMISSION SPECTROGRAPHY. APPLICATION TO 
THE DETERMINATION OF TRACE ELEMENTS IN SILICATE 
ROCKS, Martin, A.; Quintin, M. (Faculte des Sciences, P a n s ) , 
pp 187-95 of Dosage des Elements a I'Etat de Traces dans les 
Roches et les Autres Substances Mmerales Naturelles. P a n s ; 
Centre National de la Recherche Scientifique (1970). (In French), 

From National Conference on Measurement of Elements Oc
curring in Traces in Rocks, Nancy, France. See CONF-681205, 

A simplified emission spectrography method for the quan
titative determination of 10 trace elements m silicate rocks is 
described The use of NaCl as spectral buffer and of a three-step 
filter has allowed the number of analyses as well as reproduci
bility to increase Powder sample was mixed with two parts of 
NaCl, four parts of graphite, and arcing mixture was burned into 
a graphite electrode as anode m a dc a r c . The reproducibility and 
accuracy of the method have been tested with Rock Standard W^ 
( U S G S ) Results obtained with Syemte Rock (CAAS) and Rock 
Standards GR, DRN. UBN, prepared by the CRPG of Nancy France 
are reported, (auth) 

1741 DETERMINATION OF URANIUM CONTENTS IN SOME 
ROCKS BASED ON FISSION TRACK METHOD. Haahimoto. Tetsuo 
(Kyoto Umv,); Hayashi, Seiju; fwata, Shlro, Jap, Anal.; 19: 1538-
43(Nov 1970), (In Japanese), 

Uranium contents in some rocks were determmed by means 
of a conventional fission track method. For makmg the stand
ard samples, an aliquot of standard uranium solution was mixed 
with the known amounts of fine silica gel powder Both the stand
ard and pulverized rock samples were pressed on muscovite mto 
thin tablets usmg a hand press . These tablet samples were i r 
radiated m a reactor, KUR. and then subjected to the chemical 
etching procedure of mica surface m HF solution The number 
of fission tracks on mica was counted up a microscopic photo
graph. The relationship between uranium content and track 
number was Imear as expected from the calculation. Thus the 
uranium content of rocks could be easily determmed by the use 
of a standard calibration curve The effects of powder grain 
and of thorium, which is the only fissile element m nature except 
uranium, were also mvestigated Uranium contents of four U S 
Geological standard rocks t t^ether with JG—I and JB—I have 
been conveniently determmed by this fission track technique and 
the results were compared with those by others, (auth) 

1742 DIFFUSION OF 2«Na IN A VISCOSITY STANDARD 
SILICATE GLASS. WincheU, P . (Gulf General Atomic Inc., 
San Diego. Calif,). Phys, Chem. Glasses; 11: 115-16(Aug 1970), 

Diffusion coefficients for the transport of "Na in NBS 710 
viscosity standard silicate glass were obtained In the tempera
ture range 1041 to 1742''K. The results are summarized by 
D = 1.70 X jo-2 exp (-(2 35 x I Q V R T ) ! (auth) (UK) 

1743 (ORNL-NSIC-75(Rev.l)) PERSONNEL INVOLVED IN 
THE DEVELOPMENT OF NUCLEAR STANDARDS IN THE UNITED 
oTATES. (Oak Ridge National Lab., Tenn.). Dec 1970. 626p. 
Dep. NTIS. 

The personnel mvolved m the development of nuclear standards 
m the United States are listed The listmgs, prepared by machme 
sorting, are alphabetical by personal name (white pages), company 
affiliation (blue pages), and standards, organizations, and commit
tee titles (green pages) A KWIC (Keyword in Context) mdex of 
topics (yellow pages) givmg the name of the committee or group 
working on a given topic is mcluded A list of the members of the 
Nuclear Technical Advisorv Board is also given (E R B ) 

1744 (NBS-TN-548) ACTIVATION ANALYSIS SECTION. 
SUMMARY OF ACTIVITIES, JULY 1969-JUNE 1970, LaFleur, 
Philip D,; Becker, Donald A, (eds,) (National Bureau of Standards, 
Washington, D. C ) . Dec 1970. 164p. GPO $1.25, 

Activities of the Activation Analysis Section for the period 
July 1969 to June 1970 are surveyed and progress made on the 
various projects discussed Operating characteristics of the 
NBS Reactor for activation analysis are given Special attention 
IS given to the many practical problems encountered and the solu
tions to these problems, especially the analysis of trace elements 
m glass Standard Reference Material (SRM) and of the botanical 
SRM The quantitative analysis for boron using the nuclear track 
technique is discussed as well as extension of the analysis for 
uranium using this technique The value of 3-MeV neutrons in 
neutron generator activation analysis and the experimental pa
rameters for usmg these neutrons are discussed The new target 
and pneumatic transfer systems at the NBS LINAC for photon 
activation analysis are described and the application of photon 
activation analysis for determining thallium m glass and high-
purity metals and gold, manganese, and ircai m high-purity 
cadmium is discussed Research mto determmation of nitrogen 
by photon ictivition analysis is described A computer program, 
ALSPIS, for peak finding and integration is described and the 
application of a mini-computer to the Activation Analysis Section 
is noted <auth) 

1745 TIN IN SOME STANDARD ROCKS Schmidt, Diether 
(Max-PIanck-Institut fuer Kernphysik, Heidelberg). Earth Planet, 
Sci Lett ; 10 441-3'Mar 1971). 

Neutron activation analysis was used to determine the con
centration of tin in the United States Geological Survey (U S.G S ) 
diabase W-1, the six new U S G S standards G-2, GSP-1, AGV-1, 
PCC-1, DTS-1, and BCR-1, and m the standard tonalite T-1 
Reproducibility was good for duplicate analyses, but there were 
differences from previously reported data (auth) 

1746 THE DETERMINATION OF FLUORINE IN ROCK 
MATERIALS BY y-ACTIVATION AND RADIOCHEMICAL SEP
ARATION Hislop, J S , Pratchett, A G , Williams, D R 
(Atomic Energy Research Establishment, Harwell, Eng ) 
Analyst. 96 117-22(Feb 1971) 

A technique is described for the determination of fluorine in 
rock materials mvolving irradiation in a source of high energy 
y-photons to induce the^^F (y,n) ^^F reaction Fluorine-18 is 
then separated from the radioactive matrix by distillation and 
its activity measured either in the distillate or as precipitated 
calcium fluoride and compared with that of irradiated calcium 
fluoride standards The technique was applied to the analysis 
of standard rock materials Gl (638 ppM), Wl (221 ppM), TI 
(476 ppM) and to Apollo 11 lunar fines (76 ppM) Precautions 
are taken to eliminate interferences The results obtained for 
the standard rocks are in good agreement with those of conven
tional methods but disagree with other activation results The 
limii of detection of the method is 0 002 /ig (auth) (UK) 

1747 DETERMINATION OF SODIUM IN ULTRABASIC 
ROCKS. Das, H A.; de Koning, J.; Oosterom, M G. (Reactor 
Centrum Nederland, Petten), Radiochem, Radioanal. Lett.; 6 
203-9(3 Apr 1971). 

A method was developed for the selective determination of 
sodium in US Geological Survey standard rocks A cadmium-
cover technique was used with the neutron activation analysis of 
DTS-1 and PCC-1 standards ( J O B ) 
1748 DETERMINATION OF PLATINUM AND PALLADIUM 
IN GEOLOGICAL MATERIALS BY NEUTRON-ACTIVATION 
ANALYSIS AFTER FIRE-ASSAY PRE CONCENTRATION. Rowe, 
J J, , Simon, F O (Geological Survey, Washington, D. C ). 
Talanta; 18 121-5(Jan 1971). 

Fire-assay preconcentration followed by neutron activation 
analysis permits the determination of as little as 0 5 ppM of 
platinum and 0 5 ppM of palladium in a 20 g sample Platmum and 
palladium are separated with car r ie rs and beta-counted Results 
for the platinum and palladium content of seven U S G S standard 
rocks are presented, (auth) (UK) 

1749 CODE OF GOOD PRACTICES FOR THE PERFOR
MANCE OF CRITICAL EXPERIMENTS. ANS-STD 1 1967. 
Hmsdale, 111.; American Nuclear Society (1967). 2p. Available 
from American Nuclear Society, Hinsdale, 111. 
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This Code of Good Pract ccs is for g udance m the performance 
of critical experiments It is intended for catholic dppiicabiUt> and 
is formulated m geneial terms m ordei to avoid imposing undue 
limitations on specitic local experiment practices fiuth) 
1750 CODE OF GOOD PRACTICES FOR THE DOCLMENTA.-
TION OF DIGITAL COMPUTER PROGRAMS ANS-STD 2 1967 
Hinsdale, 111 , American Nuclear Society (1967) 3p Available 
from American Nuclear Society Hinsdale, 111 
1751 ST-WDARD REFERENCE MATERIALS FOR THE 
ANALYSIS OF EN\IRONMENTAL SAMPLES Mdrlow W F 
(Atomic Energy Commission Washington D C ) Lafleur P D 
pp 91-4 of Nuclear Techniques in Environmental Pollution Vi 
enna International Atomic Energy Agency (1971) 

1- rom Symposium on the use of nuclear techniques in the mea 
burement and control of environmental pollution Salzburg Austria 
(26 Oct ig-'O) See STl/PUB-268 CONP 701023 

The US Atomic Energy Commission and the US National Bureau 
of Standards have instituted a program for the production of a 
series of special Standard Reference Materials fully characterized 
for at least 22 and possibly 30 elements suitable for use m the 
analysis of environmental samples particularly biological sam 
pies These Standard Reference Materials will be available for 
purchase by all laboratories Multilaboratory intercomparisons 
of these Standard Reference Materials will be encouraged De 
tails of the nature of these materials elements for which they 
will be characterized and analytical techniques used in standard 
izmg them are discussed (auth) ___^_ 
1752 CALIBRATED U-TH GLASSES FOR NELTRON DOSIM
ETRY AND DETERMINATION OF URANILM AND THORIUM 
CONCENTRATION BY THE FISSION TRACK METHOD Schreurs 
J W H (Corning Glass Works N Y) Friedman A M Rokop 
D J Hair M W Walker R M Radiat Eff 7 231 3(Feb 
1971) 

A ser ies of standard uranium glasses was prepared A primary 
standard contaimng 41 ppM of added U had its concentration and 
isotope ratio verified by mass spectrometry and by fission track 

\ techniques Secondary standards were compared to the primary 
standard usir^ the fission track technique These glasses are use 
ful for measuring both Th and U in solids The U concentration in 
an unknown is determined by comparing the fission track density 
induced by thermal neutron irradiation with the corresponding 
density m the standard Th is measured by a cyclotron irradiation 
using the same U standards The glasses are also useful for neu 
tron dosimetry Investigators may obtain small samples of most 
of these standards from R H Brill of the Corning Museum of 
Glass Although most of the glasses were fabricated from de 
pleted uranium one standard containing natural uranium is avail 
able A standard Th glass with concentration of 41 ppM was also 
made (auth) 
1763 STANDARD SPECIFICATION FOR TANTALUM INGOTS 
AND FLAT MILL PRODUCTS ASTM B 364-70 Philadelphia. 
American Society for Testing and Materials (1970) 3p Avail
able from American Society for Testing and Materials Philadel
phia 

This specification covers unalloyed tantalum in several grades 
and forms The grades consist of powder metallurgy arc cast 
and electron beam cast and the forms include ingot bar plate 
sheet strip and foil (auth) 

1754 ABSOLUTE ISOTOPIC SCALE FOR DEUTERIUM 
ANALYSIS OF NATURAL WATERS ABSOLUTE D/H RATIO 
FOR SMOW Hagemann R Nief G Roth E (CEN de Saclay 
Gif-sur-Yvette France) Tellus 22 712-5(1970) 

The absolute isotopic ratios of the hydrogen content of two 
reference water standards called SMOW (Standard Mean Ocean 
Water) and SLAP (Standard Light Antarctic Precipitation) were 
measured to define an absolute isotopic scale This isotopic 
scale can be used to normalize measurements of the natural 
isotopic variations in waters The principle of the method used 
to define the zero of the scale is given The absolute D / H ratios 
of SMOW and SLAP were measured by mass spectrometric com 
parison with calibration mixtures prepared in the laboratory 
The following values are obtained ( D / H ) SMOW 155 76 ± 0 05 x 
10 ^ (D/H) SLAP 89 02 ± 0 05 X 10 ^ (5%o SLAP/SMOW 
428 50 ± 0 10 Samples of about 20 cc of the reference standards 
SMOW and SLAP are available from the International Atomic En
ergy Agency on request (auth) (Sweden) 

1755 STANDARD METHOD OF TEST FOR SURFACE FLAM-
MABILITY OF MATERIALS USING A RADIANT HEAT ENERGY 
SOURCE ASTM E 162-67 Philadelphia, American Society for 
Testing and Materials (1967) 12p Available from American 
Society for Testing and Materials Philadelphia 

This method, to be used for research and development purposes, 
covers the measurement of surface flammability of materials It 

IS not intended for use as a basis of ratings for building code pur 
poses (auth) 
1756 bSA STANDARD GLObb \R^ 01 TLRMS IN NLCLEAR 
bClENCF AND TECHNOLOGY \NSI \ 1 1 196 New \ o r k 
I nited States of America Standards Institute (1967) l l l p 
\vailable from American National Standards Inbt New \ ork 

Standard definitions foi the terms appcirin^, in nude ir science 
and tt^ehnology ii e given (R \\ R ) 

1757 ACTIVATION ANALYTICAL STUDIES OF STAN 
DARDIZED IRON ALLOYS I QUANTITATIVE VANADIUM 
DETERMINATION AND QUALITATIVE CERTIFICATE TEST 
ING Gruber, E Sorantm, H (Umv , Vienna Oesterreich-
ische Studiei^esellschaft fuer Atomenergie, Seibersdorf, 
Austria) Mikrochim Acti, No 2 262 6(1971) (In German) 

Vanadium was determined without mterference by means of 
neutron activation analysis and gamma spectrometry in two stan
dardized alloys (NBS-1138 Cast Steel 1 and NBS-1140 Ductile 
Iron 1) In the preliminary trials for determinmg the optimization 
of the measurement conditions the presence of arsemc and anti
mony was established qualitatively m addition to the elements 
stated provisionally in the certificate describmg NBS-1138 and 
likewise antimony and lanthanum were found in the NBS-1140 
(auth) 

1758 Th MICROANALYSIS USING FISblON TRACKS 
Hair M W Kaufhold J Maurette M Walker R M (Wash
ington Umv St Louis) pp VI 26-33 of Proceedings of the In
ternational Topical Conference on Nuclear Track Registration 
m Insulating Solids and Applications Held at Clermont-Ferrand 
France May 6-9 1969 Vol 2 /Isabelle D (ed ) Clermont-
Ferrand France Umversite de Clermont-Ferrand (1969) 

From International topical conference on nuclear track regis
tration in insulating solids and applications Clermont-Ferrand 
France (6 May 1969) See CONF~690522-(Vol 2) 

A method for Th determination based on the fission track 
production rates observed m sequential irradiations of an un 
known uith 50 Me\ a particles and thermal neutrons was pre 
viously described Impro\ ed techniques for this method are 
reported Measurements of L S G S standard po\ dered lock 
samples indicate an absolute iccurac> of less than 10 for con 
centrations greater than 0 1 ppM This conclusion is verified 
by further comparisons based on specially fabricated trace Th 
glasses and certain natural obsidian samples The technique 
that was used also measures the L concentration of the unknowns 
Working with obsidian artifacts and obsidian mine samples from 
the Aegean region L Th groupings that agree \ith pre\ lous 
groupir^s that \ ere based on Ba and Zr analyses were found 
The advantage of the fission track methods for Th determination 
IS the ability to make absolute determmations on very tin;y sam 
pies and to do micromapping of the Th distribution in larger 
samples As an example some of the powdered rock standards 
were found to be inhomogeneous on a microscale giving rise to 
sunburst patterns of fission tracks (France) 

1759 (ORNL-NSIC-85) COMPILATION OF UNITED STATES 
NUCLEAR STANDARDS, 7th Edition. 1970. (Information Col 
lected Spring and Summer 1970), (Oak Ridge National Lab , 
Tenn.). Jun 1971. Contract W-7405-eng-26. 197p. Dep. NTIS. 

AU United States Nuclear Standards activities known to the 
Special Committee of the Nuclear Technical Advisory Board are 
presented in simple tabular form The pertinent technical indus
trial and environmental organizations are listed alphabetically 
and the standards activities are given for each In addition to ap
proved standards unapproved drafts and proposed activities are 
also listed when the information is available In the United States 
the most concerted standards efforts are channeled through the 
American National Standards Institute which is a national feder 
ation of more than 110 technical societies and trade associations 
that include 2300 companies and the U S government as sponsors 
Thus, the nuclear standards effort of many organizations includ 
ing several of those listed who also conduct some independent 
activities are represented in the standards program of the Ameri
can National Standards Institute 67 references (auth) 

1760 DETERMINATION OF ANTIMONY IN STANDARD 
ROCKS BY INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS 
Lombard, S M ((Naval Research Lab . Washington, D C ), 
Marlow, K W , Tanner, James T Anal Chim Acta, 55 No 1, 
13-17(Jun 1971). 

The abundance of antimony m the standard rocks G-1 W-1 
G-2 BCR-1 AGV-1 PCC-1 DTS-1 GSP-1 SUL 1 SYE-1 BCR-2 
and GR was determined by instrumental neutron activation analy
sis Comparison of the results of this work with those previously 
reported indicate that DTS-1 is the best choice as an antimony 
standard Results for SYE 1 G-1 and AG\ -1 indicate that these 
standards may not be sufficiently homogeneous (auth) 

file:///vailable
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1761 (COO-2137-1) FINAL REPORT [ON NUCLEAR 
STANDARDS]. Voigt, Keith L. (American Nuclear Society, 
Hinsdale, ni . ) . 1971. Contract AT(11-1)-2137. 4p. Dep. 
NTIS. 
1762 (IFA-NR-34) INSTRUMENTAL NEUTRON ACTI
VATION ANALYSIS OF SOME GERMAN AND CZECHOSLOVA-
KIAN ROCK STANDARDS, Cojocaru. V.; Ispas, Maria (Insti-
tutul de Fizica Atomica, Bucharest (Romania)). [1970], 13p. 
Dep. NTIS (U. S, Sales Only). 

Usmg high-resolution Ge(Li) detectors and neutron activation 
analysis, 24 elements were determined in six standard rocks GM 
(granite), KH (limestone), TB (argiUite), BM (basalt) and an anhy
drite, prepared m the Democratic Republic of Germany, and a 
magnesite prepared m Czechoslovakia A comparison between 
three different graphites (GM, G-1, and G-2) is given (auth) 

1763 DETERMINATION OF CADMIUM, MERCURY. THAL
LIUM, AND BISMUTH IN TERRESTRIAL ROCKS BY NEUTRON 
ACTIVATION ANALYSIS, Marowsky, Gerd (Umv., Goettingen, 
Ger.). Z. Anal. Chem., 253 Nb. 4, 267-71(1971) (In German). 

In a series of U S Geological Survey standard rocks and high 
purity quartzes the trace elements Cd, Hg, TI, and Bi were de
terminated by thermal neutron activation analysis The bulk ac 
tivity of the samples was removed by ion exchange Cd and Hg 
were purified as far as necessary for Ge(Li) y spectrometry The 
/3-emitters 2MT1 and ^^''BI were separated in radiochemical purity 
For a 3 day irradiation at a thermal neutron flux of 6 x lo*' cm~^ x 
sec~* the detection limits were 0 1 ppB for Hg and TI, and 1 ppB 
for Cd and Bi (auth) 

1764 NEUTRON ACTIVATION ANALYSIS OF A STAN
DARDIZED AI-Si ALLOY. II. DETERMINATION OF CHRO
MIUM, ZINC, IRON, COBALT, SCANDIUM, HAFNIUM, AND 
NICKEL. Becker. R , Sorantm, H. (Umv.. Vienna. Oester-
reichische Studiengesellschaft fuer Atomenergie, Seibersdorf). 
Z Anal. Chem.. 254 No. 4. 281-6(1971). (In German). 

An Al-Si-alloy (No 87a) standardized by the National Bureau 
of Standards, Washington, was activated by thermal neutrons and 
the radionuclides produced fust analyzed with a Ge(Li) detector 
Besides the expected radionuclides, ^^Sc, ^^Co and * '̂Hf were also 
found Afterwards the sample was dissolved and the radionuclides 
separated bj extraction with trioctjl phosphmoxide or tributyl 
phosphate, supported on polytrifluoromonochloroettiylcne columns 
The isolated radionuclides were also identified and determined bv 
y spectrometry, with a Nal(Tl) detector The results of both 
methods showed good agreement and the deviations of the standard 
values were between ±0 6 and 3 7% (auth) 

1765 INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS 
OF SOME NEW STANDARD ROCKS Cojocaru, V ; Ispas, M 
(Inst for Atomic Physics, Bucharest) pp 73-7 of Activation 
Analysis in Geochemistry and Cosmochemistry /Brunfelt, Arild 
O (ed ) Oslo; Umversitetsforlaget (1971) 

From Conference on activation analysis in geochemistry and 
cosmochemistry; Kjeller, Norway (7 Sep 1970) See CONF-
700968. 

By means of high resolution Ge(Li) detectors and neutron activa
tion analysis, 24 elements were determined in six standard rocks 
GM (granite), KH (limestone), TB (argillite). BM (basalt) and an 
anhydrite, prepared in D D R , and a m^nes i t e prepared in Czecho
slovakia (auth) (Norway) 

1766 TENTATIVE GUIDE FOR SELECTION OF NEUTRON 
ACTIVATION DETECTOR MATERIALS ASTM E419-70T 
Philadelphia; American Society for Testing and Materials (1970) 
5p. Available from American Society for Testing and Mate
rials , Philadelphia 

A guide IS presented to bring about more uniformity in materials 
used for neutron activation detectors The thickness, self-shield-
mg, self-absorption, outer flux depression, fission fragment loss, 
diameter, shape and mass, and purity of foils are discussed 
Alloys, other iforms of detectors, and thermal neutron shields are 
considered Commonly used detector materials are listed (M C G ) 
1767 (MIT-1381-18) VARIATIONS IN ISOTOPIC ABUN
DANCES OF STRONTIUM. CALCIUM, AND ARGON AND RELATED 
TOPICS. Eighteenth Amiual Progress Report for 1970. (Massa
chusetts Inst, of Tech., Cambridge. Dept. of Earth and Planetary 
Sciences). 1 Dec 1970. Contract AT(30-1)-1381, 159p. Dep. 
NTIS. 

Geochronological studies based on measurements of the iso
topic abundances m rocks from worldwide locations such as 
Korea, Venezuela, Vermont, Guyana, Liberia, Sierra Leone, 
Maine, eastern USA, and east Africa, are presented Three 
doctoral theses investigations on the roles of Iherzolite and 
garnet pyroxemte in the constimtion of the upper mantle, the 
ages and trace element compositions of the Canadian P r e 
cambrian iron formations, and age and paleomagnetic investi

gation on precambrian diabase dikes are included Techniques 
and standards for measuring isotopic abundances, particularly 
x-ray fluorescence and mass spectrometric analyses of Rb and 
Sr m silicate standards, are described Abstracts of papers 
presented at meetings and additions to the project bibliography 
are included (L C L ) 
1768 (ORNL-NSIC-94) COMPILATION OF NATIONAL 
AND INTERNATIONAL NUCLEAR STANDARDS (EXCLUDING 
U.S. ACTIVITIES). 7th Edition, 1971. Information Gathered 
to Dec, 31. 1970. (Oak Ridge National Lab., Tenn.). Sep 1971. 
Contract W-7405-eng-26. 129p. Dep, NTIS. 

All known national and international nuclear standards activities 
are tabulated Standards activities of all national orgamzations, 
technical societies and government agencies are listed alphabeti
cally by country Standards activities are included for Australia, 
Austria, Belgium, Canada, Denmark, France, Germany, Hungary, 
India, Israel, Italy, Japan, Netherlands, Norway, Pakistan, Re
public of South Africa, Sweden, United Kingdom, and Yugoslavia 
International organizations activities include Bureau Venitas, 
European Organization for Nuclear Research, European Atomic 
Energy Community, International Air Transport Association, 
IAEA, International Commission on Radiological Protection, In
ternational Commission on Radiation Units and Measurements, 
International Electrotechmcal Commission, Intergovernmental 
Maritime Consulative Organization, International Organization 
for Standardization, Floyds, Orgamzation for Economic Coop
eration and Development, European Nuclear Energy Agency, and 
United Nations 18 references (D C C ) 

1769 (NBb-bPLC. PUBL-260-30) STANDARD REFERENCE 
MATERIALS STANDARD SAMPLES ISSUED IN THE USSR. 
Gorozhamna R b Freedman A "̂  Shaievitch A B Trans
lated by M C Selby (National Bureau of Standards, Boulder Colo ), 
from the Russian 82p GPO $1 00 

Information is presented on standard samples ol properties and 
composition of substances and ma te rn l s including areas of their 
application, nomenclature, certilied characteristics, and \ i lues of 
the certified quantities (auth) 
1770 SLBSTOICHIOMETRIC DETERMINATION OF SELE
NIUM BY NEUTRON ACTIVATION ANALYSIS. Nadkarm. R. A., 
Haldar, B. C. (Inst, of Science, Bombay). Radiochem. Radio
anal. Lett., 7 No. 5-6, 305-11(10 Sep 1971). 

A method was developed for substoichiometric neutron activation 
analysis of trace amounts of selenium based on extraction of Se(rv) 
with diaminobenzidine in ethyl acetate The selenium content of 
the geological standard rocks T-1 W-1 Sye-1 and GR as well 
as the meteorite Allende de Publito and the biological standard 
kale, were determined by the proposed method (auth) 

1771 CAMAC DATAWAY AND BRANCH HIGHWAY SIGNAL 
STANDARDS Larsen, R S (Stanford Umv , Calif ) IEEE 
(Inst Elec Electron. Eng.), Trans. Nucl Sci ; NS-18 No. 2, 
26-32(Apr 1971) 

From IEEE nuclear science symposium; New York, N Y 
(4 Nov 1970) 

The basic dataway operation is briefly described to illustrate 
the use of various control lines Voltage, current, and timing 
characteristics of CAMAC Dataway and Branch Highway signals 
are given (R W R ) 

1772 DETERMINATION OF TRACE ELEMENTS IN BIOLOG
ICAL STANDARD KALE BY NEUTRON ACTIVATION ANALYSIS 
Nadkarm, R, A., Ehmann, W. D. (Umv of Kentucky, Lexing
ton) J Radioanal Chem. 3 No 3-4, 175-85(Sep 1969). 

Fifteen elements at trace levels were determined by neutron 
activation analysis in the biological standard kale distributed by 
BOWEN La, Br, As, Se, Sc, Ag, Zn, Co, Cr, Sb, Eu, Fe, and Zr 
were determined by a nondestructive technique using a high-
resolution Ge(Li) detector Two more elements, Au and Hg, were 
determined after radiochemical separation The nondestructive 
procedure is shown to yield data m generally good agreement with 
those obtained by destructive techniques Potential sources of 
e r ro r in the nondestructive technique are discussed (auth) 

1773 DETERMINATION OF 32 ELEMENTS IN ROCKS BY 
NEUTRON ACTIVATION ANALYSIS AND HIGH RESOLUTION 
GAMMA-RAY SPECTROSCOPY Filby, R H , Haller W. A , 
Shah, K. R (Washington State Univ., Pullman). J, Radioanal 
Chem,, 5 No 2, 277-89(Jul 1970) 

Neutron activation analysis and Ge(Li) spectroscopy was used 
to determine 32 elements in seven U S G S standard rocks of a 
wide range of composition Short half-life nuclides (10 sec to 10 
min) were used to measure Sc, Hf, Dy, Mg, Al, Ca, Ti, \ (and Na) 
in an automated raboit Ge(Li) detector system The elements K, 
Cu, Zn, Ga, Sr, Ba, La, Eu, Sm (and Mn) were determined by dis
solution of the irrauiated sample followed by removal of *̂Na on 
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hydrated antimony pentoxide (HAP) Long-lived nuclides were 
used to measure Sc, Cr, Fe, Co, Zr, Rb, Sb, Cs, Ba, Ce, Eu, Yb, 
Tb, Lu, Hf, Ta, and Th after decay of ^̂ Na The method involves 
little radiochemistry and the separation is selective for ^̂ Na under 
the experimental conditions used Elemental concentrations de
termined agree well with previously published data (auth) 

1774 DETERMINATION OF ZINC IN STANDARD REFER
ENCE MATERIALS BY ISOTOPE DILUTION AND ATOMIC 
ABSORPTION ANALYSIS. Rosman, K J. R., Jeffery, P M 
(Umv, of Western Australia, Nedlands). Chem Geol., b 
No 1. 25-32(Jul 1971). 

Zinc was determined in a range of standard refeience materials 
using stable isotope dilution and atomic absorption spectrophotom
etry Provided that samples were first passed through an ion ex
change column to reduce the le\el of contaminating species the 
atomic-absorption method yielded results in general agieoment 
with the isotope dilution \alues (auth) 

1775 SUBSTOICHIOMETRIC DETERMINATION OF TUNG
STEN BY NEUTRON ACTIVATION ANALYSIS Nadkarm, 
R A ; Haldar, B C (Inorganic and Nuclear Chemistry Lab,, 
Bombay) J. Radioanal Chem ; 8 No 1, 45-51(Jun 1971). 

\ method foi substoichiometric determination of tungsten b> 
thciiiiil neution activation anahs is was developed based on the 
selective extraction of the tungsten dithiol complex into amvl 
ac t t i t t Ihe method is simple, rapid, and accurate It was used 
in the deteimination of tungsten in aIlo> steel, meteorites, and 
biological standard kale (auth) 
1776 DETERMINATION OF IRIDIL M IN ROCKS Das 
H A Janssen R Zonderhuis J (Reactor Centrum Netherland 
Petten) Radiochem Radioanal Lett 8 No 4 257-65(5 Dec 
1971) 

A simple procedure for determination of indium in rocks by 
neutron activation analysis is presented The radionuclide used 
is '̂'̂ Ir (T 74 d) The method of isolation is based on ion ex
change with the chelating resin Safrion NMRR Data for a few 
standard rocks of the U S Geological Survey are given (auth) 

1,777 SIMULTANEOUS DETERMINATION OF CHROMILM 
AND ZINC BY NELTRON ACTIVATION ANALYSIS Nadkarm 
R A • Haldar, B C (Inst of Science Bombay) Radiochem 
Radioanal Lett , 8 No 4, 233-40(5 Dec 1971) 

Chromium and zinc were determined in standard rocks and 
standard biological materials by thermal neutron activation fol
lowed by the extraction of zinc with 5 ̂  tribenzylamine m CHCl^ 
Chromium(III) was then oxidized to Cr(VI) and also extracted with 
5*̂  tribenzylamine in CHCl-, Both Cr and Zn were finally p re 
cipitated as 8-hydroxyquinolinates The method was used to de
termine these elements m standard locks such as GR Wl Sye-l 
and Pcc-1 and in biological standards kale and tobacco IRl (auth) 

1778 DETERMINATION OF IRON IN BIOLOGICAL MA
TERIAL BY SUBSTOICHIOMETRIC IbOTOPIC-DILUTION ANAL
YSIS. Gundersen, E , Steinnes, E (Institutt fuer Atomene^^gi, 
Kjeller, Norway). Talanta, 18 No 11, 1167-9(Nov 1971). 

Iron IS determined m biological mateiial b> wet oxidation, m 
the presence of ^^Fe t race i , extraction of iion(IIl) chloiide into 
isoprop>l methjl ketone, stripping with nitiic acid, and substoi
chiometric separation of the Fe—EDIA complex on a cation-
exchangei The precision is good and the method was applied to 
analysis of standard kale and blood (auth) 

1779 SPECIFICATION FOR COUNTING TRAYS (PLAN-
CHETS) FOR RADIOACTIVE ASSAY. BS 3775 1964. London, 
British Standards Institution (1964). 6p. Available from Ameri
can National Standards Institute, New York. 

Countmg trays (planchets) manufactured from aluminum, 
platmum, tantalum, and stainless steel and intended for the 
mounting of specimens for radioactive assay are described 
(M C G ) 

1780 (TID-2l015(Rev.3)) INTERPOLATED VALUES FOR 
THE SCHEDULE OF BASE CHARGES AND THE STANDARD 
TABLE OF ENRICHING SERVICES. (Oak Ridge Operations Of
fice (AEC), Tenn. Production Div.). Aug 1971. 245p, Dep. 
NTIS. 

The United States Atomic Energy Commission (AEC) published 
in Federal Register Notice 36 FR 4563 dated March 9, 1971 a r e 
vised schedule of base charges for uranium as UFg to be effective 
September 6 1971 The schedule of base charges, which is com
posed of normal uranium feed and separative work charges at unit 
(kilogram) charges of $23 46 and $32, respectively, is applicable 
to uranium as UFg sold or leased by the AEC The standard table 
of enriching services, v^iiich lists the units of feed and separative 
work required per unit of product, published by thf_ AEC in Federal 
Register Notice 32 FR 16289 dated November 29 1967, remains in 
effect for uranium as UFg obtained through toll enriching con

tracts with the AEC The units of feed and separative work per 
unit of product are based on an enriching services tails assay of 
0 20 weight percent ^^U The base charges and the enriching ser
vices feed and separative work units listed in the referenced 
Federal Register Notices are for assay increments which vary 
from 0 02 to 10 00 weight percent ^̂ Û This report has been p re 
pared to supplement the Federal Register Notices by publishing 
interpolated values to the nearest 0 01 weight percent ^̂ Û assay 
using the Federal Register values (denoted in this report by aster
isks to the left of the respective assays) as the reference values 
(auth) 

1781 (SC-M-710446) MEASUREMENT CAPABILITIES OF 
THE PRIMARY STANDARDS LABORATORY, (Sandia Labs., 
Albuquerque, N. Mex.). Dec 1971. 32p. Dep. NTIS. 
1782 ACTIVATION ANALYSIS INVESTIGATIONS ON 
STANDARDIZED IRON ALLOYS H QUANTITATIVE DETER
MINATION OF COPPER. ARSENIC, ANTIMONY, AND LANTHA
NUM Gruber, E.; Hecht, F,; Sorantln, H. (Univ., Vienna. 
Reaktorzentrum, Seibersdorf, Austria). Mikrochim. Acta; No, 5, 
794-9(1971). (In German). 

The content of copper, arsenic, antimony, and lanthanum was 
quantitatively determmed by neutron activation in the standardized 
alloys NBS-1138 (CaS + Steel 1) and NBS-1140 (Ductile Iron 1) 
without destruction and after a rapid group separation by means 
of an extraction chromatographic method in the system t r i -n-
octylamine-hydrochloric acid Certificated values for copper were 
available in the case of both alloys, but such values were available 
for arsenic only in one alloy Our analytical values showed good 
agreement with the certificated values if the uncertainties are 
taken into account In addition with no certificated values, we quan
titatively determined antimony and lanthanum m both samples, 
arsenic in one sample, (auth) 

1783 ANALYTICAL STANDARDS FOR ACCOUNTABILITY 
OF URANIUM HEXAFLUORIDE New York, American National 
Standards Institute [(1970)]. 53p 

An analytical standard for the accountability of uranium hexa-
fluoride is presented that includes procedures for subsamplmg, 
determination of uramum, determination of metallic impurities, 
and isotopic analysis by gas and thermal ionization mass spec
trometry (auth) 

1784 (IA-1244) SPECTROCHEMICAL DETERMINATION 
OF LITHIUM RUBIDIUM, AND CESIUM IN GEOLOGICAL STAN
DARDS. Bircz, R. (Israel Atomic Energy Commission, Tel 
Aviv) Sep 1971 15p. Dep. NTIS (U S Sales Only). 

Spectrochemical determinations of Li Rb and Cs were carried 
out in all of the available geological standards In general the 
results are in agreement with the data reported in the literature 
(auth) 

1785 ANALYTICAL STANDARDS FOR ACCOUNTABILITY 
OF URANIUM TETRAFLUORIDE New York; American National 
Standards Institute [(1970)]. 63p 

An analytical standard for the accountability of uramum tetra-
tluoride is presented that includes procedures for subsamplmg, 
determination of uranium, determination of metallic impurities, 
conversion of uranium tetrafluonde to uranium hexafluoride for 
gas mass spectrometry, and isotopic analysis by gas and thermal 
ionization mass spectrometry, (auth) 

1786 INTERNATIONAL PRACTICAL TEMPERATURE 
SCALE OF 1968. Duneux, M (Kamerlingh Onnes Laboratonum, 
Leiden). Progr Low Temp. Phys , 6. 405-25(1970) 

The following topics are covered international practical tem
perature scales, the International Practical Temperature Scale of 
1948(IPTS-48), the hiternational Practical Temperature Scale of 
1968(IPTS-68), the accuracy and reproducibility of the IPTS-68, 
the vapor pressure-temperature relations of O2, Nj, Ne, and H2, 
differences between the IPTS-68 and other temperature scales, 
the 1958 *He scale and the 1962 ^He scale, and the range from 
5 189°K to 13 81°K. (55 references) (M.H R ) 

1787 SOME EMISSION SPECTROGRAPHIC TRACE ELE
MENT DATA FOR REFERENCE SIUCATE MATERIALS. Hof-
m e y r . P . K. (Univ. of Cape Town). Chem. Geol., 9: No. 1, 
23-8(Mar 1972). 

Data for six trace elements (Sc, Co, Y, Yb, V, Be) are reported 
for 27 standard silicate rocks A dc arc emission spectrographic 
method was utilized using G-1, W-1, and a series of artificial rocks 
as standards Results are tabulated and a brief discussion of the 
data is given (auth) 

1788 NONRADIOACTIVE REFERENCE MATERIALS 
Hilaire, M ; Le Gallic, Y (CEN de Saclay. Gif-sur-Yvette, 
France) Bull. Inform Sci. Tech (Pans) , No 163, 67-72(Oct 
1971). (In French) 
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If precise radiometrology measurements are to be made, the 
low activities of environmental materials must be taken into con
sideration In order to check the activities of such materials, 
standard references that can be compared with industrial ma
terials are required The national reference standards of Cu, 
steel, and Pb are discussed, particular attention being given 
to a, /3, and y activities and purities The reference contamina
tions are of the same order of magnitude as the detection thres
holds i e 10'^ MCI g~' (France) 

1789 SUBSTOICHIOMETRIC DETERMINATION OF MER
CURY BY NEUTRON ACTIVATION ANALYSIS Nadkarm, R A , 
Haldar, B C. (Inst of Science, Bombay) J Radioanal Chem ; 
10 No 2, 181-6(Apr 1972) 

A method was developed for substoichiometric determination of 
mercury by thermal neutron activation analysis, based on selective 
extraction of the Hg(II)-Bindschedler's Green complex into 1,2-
dichloroethane The method was applied for tlie determination of 
trace amounts of mercury in geological standards such as W-1, 
GR, Sye-1, and T-1 , meteorite Allende de Publito, and biological 
materials such as Icale, I r l standard tobacco, and human blood 
serum (auth) 

1790 ACTIVATION ANALYSIS OF RARE EARTHS IN ROCK 
STANDARDS AND IN LUNAR SAMPLES. Kraehenbuehl, U., 
Rolh, H. P., von Gunten, H. R. (Univ., Bern), Helv. Chim. Acta, 
55: No. 2. 697-701(1972). (In German). 

The content of rare earth elements was determined in USGS-
standard rocks BCR-1 and G-2, and in lunar fines samples from 
Apollo-12 using activation analysis techmques. (auth) 

1791 X-RAY FLUORESCENCE DETERMINATION OF 
ARSENIC. ANTIMONY, NICKEL, RUBIDIUM, SCANDIUM, VANA
DIUM, AND ZINC IN ROCK STANDARDS AND OTHER ROCK 
SAMPLES. Fabbi, Brent P. , Espos, Laureano F. (Geological 
Survey, Menlo Park, Calif.). U. S., Geol. Surv., Prof. Pap., 
No. 800-B, 147-50(1972). 

Arsenic, antimony, nickel, rubidium, scandium vanadium, and 
zinc were determined in 18 rock standards and eight rock samples, 
making corrections for matrix and interelement effects where 
necessar} Detection limits for these elements are 3 to 70 ppM 
X-ray fluorescence values obtained are in good agreement with 
the preferred or chemical values 'auth) 

1792 (ORNL-NSIC-102) COMPILATION OF NUCLEAR 
STANDARDS, 8th EDITION, 1971. PART H. NATIONAL (EX
CLUDING U.S.) AND INTERNATIONAL ACTIVITIES. (Oak Ridge 
National Lab., Tenn.). Jun 1972, Contract W-7405-eng-
26. 140p. Dep. NTIS. 

All national and international nuclear standards activities known, 
except for the U S work covered in The Compilation of United 
States Nuclear Standards are presented m simple tabular form 
The standards activities of all national organizations, technical 
societies, etc as well as relevant regulations established by 
government agencies, are listed in alphabetical order by country 
or by international organization It is to be noted that many of the 
so-called 'Standard Activities' listed for the various countries 
are legal regulations rather than voluntary standards In some 
countries there are only the former Such regulations are included 
however because of their relevance (18 references) (auth) 

1793 NEUTRON ACTIVATION ANALYSIS. APPLICATION 
TO TRACE ELEMENT ANALYSIS IN BIOLOGICAL AND EN
VIRONMENTAL MATERIALS Becker, Donald A ; LaFleur. 
Philip D {National Bureau of Standards, Washington, D C ) 
pp 447-53 of Trace Substances in Environmental Health V 
/Hemphill, Delbert D (ed ). Columbia, Mo ; Umv of Missouri 
(1972) 

From fifth annual conference on trace substances in environ
mental health, Columbia, MO (29 Jun 1971) See CONF-710645 

Neutron activation analysis (NAA) has been found useful for 
trace element analysis of biological and environmental samples 
The favorable characteristics of this technique include high sen
sitivity, wide applicability, great specificity, and reduced con
tamination and reagent blank problems The utilization of this 
technique for the analysis of several elements (Mn, Na, Cu, Zn, 
U) m the recently certified NBS Biological Standard Reference 
Material orchard leaves, is described Techniques used include 
both nondestructive analysis and destructive analysis using radio
chemical separations In addition, the analytical results obtained 
by NAA on the Orchard Leaves are compared to that obtained by 
other analytical techniques (auth) 

1794 DETERMINATION OF TRACE AMOUNTS OF URANIUM 
IN SILICATE MINERALS BY THE FISSION TRACK TECHNIQUE 
Matsuda, Hideki; Tsutsui Yutaka; Nakano, Shigenori, Umemoto 
Shunji (Kyushu Univ., Fukuoka) Talanta, 19 No. 7, 851-6 
(Jul 1972). 

The fission track technique was applied to the determination of 
uranium on Dowex 1 x 8 after chemical separation from silicates 
Standard rock and se \era l stone meteorite samples weie treated 
by this method and satisfactory results were obtained Ihe pro
cedure IS applicable to natural waters (auth) 
1795 NATIONAL BUREAU OF METROLOGY Gnnberg, 
B (CEN de Saclay, Gif-sur-Yvette, France) Bull Inform 
Sci Tech (Pans) , No 163, 7-10(Oct 1971) (In French) 

The aims of the National Bureau of Metrology and its prelimi
nary objectives are presented Information is given on the system 
of primary and secondary standards used (France) 

1796 BISMUTH IN STONY METEORITES AND STANDARD 
ROCKS. Santoliquido, P. M , Ehmann W. D (Umv. of Kentucky 
Lexington) Geochim. Cosmochim Acta. 36 No 8 897-902 
(Aug 1972). 

Bismuth was determined by alpha counting of the ^'"Po daughter 
activity of the ^^"BI formed by thermal neutron activation Results 
are presented for thirty chondrites, six achondrites, eight separated 
meteoritic phases, and six U S Geological Survey standard rocks 
There is no resolvable difference in Bi abundances among the dif
ferent groups of ordinary chondrites Bismuth concentration de
creases with increasing petrologic grade among the ordinary chon
drites The enstatite chondrites are separable mto two groups on 
the basis of Bi data (auth) 

1797 (TlD-7029(2nd Ed.), pp 3-65) GENERAL CONSIDER
ATIONS. 1972. 

In Selected measurement methods for plutonium and uranium 
in the nuclear fuel cycle. 

Standard reference materials, sampling, and bulk measurements 
are discussed for determination of Pu and U in nuclear materials 
(M C G ) 

1798 (ORNL-TM-3842) AVAILABILITY OF NUCLEAR 
STANDARDS INFORMATION. Cottrell, Wm. B, (Oak Ridge 
National Lab., Tenn.). Jul 1972. Contract W-7405-eng-26. 
18p. (CONF-720442-1). Dep. NTIS. 

From Executive conference on nuclear standards, Monterey, 
CA. (30 Apr 1972). 

The number of organizations and technical societies in the nu 
clear mdustry producmg standards, and the numbers of standards 
themselves, are such that it is not an easy task to fmd out what 
standards are available on a particular subject This report 
addresses itself to this problem (2 figures, 4 tables) (R W R ) 
1799 ATOMIC ABSORPTION DLTt RM1\ ATION 01 ALKA
LINE EARTH MFTALS AND RFPRACTOR-i OXIDt-S IN GEO
CHEMICAL STANDARDS WITH A NITROLS OXlDF-ACET'i 1 FNE 
FLAME. Luecke, Werner (I niv , Karlsruhe, Ger.). Neues 
Jahrb. Mineral., Monatsh.; No. 6, 263-88(1971). (In German). 

Beryllium Mg Ca Sr Ba Ti \ Cr Mn and Fe were deter 
mined by atomic absorption spectioscop\ using a nitrous oxide-
acetylene flame Interference due to thermal ionization was sup
pressed by addition of large amounts ot an easilj ionized alkali 
metal e g Cs Silicates were decomposed for the detcrmina 
tion of major and minor elements with Li,B40 melts in platmum-
gold crucibles l o determine trace elements the samples were 
treated with HF-HCIO^ under pressuie in a PTFE lined bomb 
followed b\ volatilization of Si (Anal Abstr * 

1800 RADIOMETRIC METHOD FOR STANDARD URANIUM 
ORE SAMPLES COMPARISON WITH STANDARD THORIUM 
ORE SAMPLES BY MEANS OF THE GAMMA RAYS SPECTROS
COPY, Krzuk, Jerzy (Instytut Techniki Jadrowej Krakow) 
Nukleonika, 16 No. 11-12. 555-64(1971). (In Polish). 

A possibility of the thorium content comparison with that of ura
nium in the standard samples by means of gamma spectroscopy 
IS shown The basis of the described method is that both ThC" 
(20frpjj in thorium ser ies , and RaC (̂ ^̂ Bi) in uramum series emit 
gamma rays of energy '-0 6 MeV (auth) 

1801 (K-L-6301) URANIUM ISOTOPIC WORKING STAN
DARDS. Wertz, R. J . (Oak Ridge Gaseous Diffusion Plant, Tenn.). 
22 Sep 1972. Contract W-7405-eng-26. 5p. Dep. NTIS. 

UFg is usually blended to make standards that weigh m excess 
of 100 g When smaller standards are required they are gen
erally prepared by blending UjOg Primary generative, secondary 
generative, base standards, and working standards are discussed 
A series of 135 working standards ranging from 0 13 to 97 wt % 
^̂ Û IS maintained The ^̂ Û concentration is knowTi to be ±0 1% 
relative to the NBS standards These standards are available on 
request through the USAEC (M C G ) 

1802 (ORNL-NSIC-98) COMPILATION OF NUCLEAR 
STANDARDS, 8th EDITION. 1971. PART I. UNITED STATES 
ACTIVITIES. (Oak Ridge National Lab., Tenn.). Feb 1972. 
Contract W-7405-eng-26. 208p. Dep. NTIS, 
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All United States activities in nuclear standards preparation 
are presented m tables The teehnical industrial and environ
mental organizations are listed alphabetically and their standards 
activities are given Approved standards unapproved drafts and 
proposed activities are listed Standards activities are indexed 
both by organization and by permuted title (H D R ) 

1803 NEUTRON ACTIVATION ANALYSIS OF MERCURY IN 
FISH. FLOUR, AND STANDARD REFERENCE ORCHARD LEAVES 
BY ELECTRODEPOSITION RADIOCHEMISTRY Heltzman, 
M, W.; Simpson, R E. (Food and Drug Administration, Wash

ington, D. C ) . J . Ass. Offic. Anal Chem.; 55 No. 5. 960-5(Sep 
1972). 

A method for neutron activation analysis of mercury is de
scribed in which electrodeposition is used to isolate the mercury 
carr ier in the recovery step. Although the recovery of mercury 
carr ier is variable, the results yielded by this technique are com
parable to those obtained using sulfide precipitation m neutron 
activation analysis. The method was also compared to gas chroma
tography and atomic absorption techniques and similar results 
were obtained. No interferences were evident m the samples ana
lyzed fish, flour, and standard orchard leaves. The method can 
detect ppB levels of mercury, (auth) 
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SEALS FOR POWER REACTOR CONTAINMENT STRUCTURE DOORS, STANDARDS FOR INFLATABLE, 672 

AIR SAMPLERS 
DESIGN OF CONTINUOUS, USING STANDARD NIM SCINTILLATION DETECTORS, 932 

ALARM SYSTEMS 
DESIGN AND MAINTENANCE OF ANSI STANDARD CRITICALITY ACCIDENT, 900 

159 
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ALARM SYSTEMS (Cont.) 
STANDARD FOR CRITICALITY ACCIDENT, ANS, 80 
STANDARD SIGNAL FOR IMMEDIATE EVACUATION, USA, 888 

ALLOYS 
see also specific alloy names or component names, e.g. Aluminum Alloys 
BOOK- 1969 BOOK OF ASTM STANDARDS, WITH RELATED MATERIAL. PART 7, 1725 
PREPARATION OF SPLAT-COOLED, AS STANDARDS FOR NEUTRON ACTIVATION ANALYSIS, 1692 
STANDARDS FOR BARS AND FORGING STOCK, PRECIPITATION HARDENING, 696 
WELDABILITY TESTS OF, STANDARDS FOR, 583 

ALPHA PARTICLES 
DOSE TO MAN FROM RADON-CONTAMINATED GOLD JEWELRY AND PERMANENT RADON SEED IMPLANTS, 
PROPOSED STANDARDS REGARDING, 1390 

ALPHA SOURCES 
CALIBRATION OF STANDARD, DETERMINATION OF SELF-ABSORPTION CORRECTIONS FOR, 998 
DETERMINATION IN INDUSTRIAL WATER OR WASTE BY RADIOMETRY, ASTM STANDARD METHOD FOR, 914 
PREPARATION OF STANDARD, DETERMINATION OF HALF-VALUE THICKNESS IN, 998 

ALUMEL COUPLES 
ALUMEL/CHROMEL-P, STANDARD FOR MAGNESIUM OXIDE-INSULATED AND STAINLESS STEEL SHEATHED, 944 
ALUMEL/CHROMEL-P, STANDARD FOR MAGNESIUM OXIDE-INSULATED AND STAINLESS STEEL SHEATHED, 660 

ALUMINUM 
DETERMINATION IN BERYLLIUM OXIDE, SPECTROGRAPHIC COMPARISON OF STANDARDS ON 
(AAEC/TM-294), 1655 

DETERMINATION IN CARBON, ASTM METHOD FOR PHOTOMETRIC, 902 
DETERMINATION IN CLINICAL STANDARD SAMPLE OF UREA BY NEUTRON ACTIVATION AND SCINTILLATION 
COUNTING, 1733 

DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN ZIRCALOY STANDARD SAMPLES, SPECTROCHEMICAL, 1700 
DETERMINATION OF, IN U/SUB 3/0/SUB 8/, PREPARATION OF STANDARDS FOR SPECTROCHEMICAL, 1673 
WELDS IN, RADIOGRAPHIC INSPECTION STANDARDS FOR, 104 

ALUMINUM ALLOYS 
AL—CR—NI, STANDARDS FOR BARS AND FORCINGS OF, 564 
AL—SI, ANALYSIS OF STANDARD, BY NEUTRON ACTIVATION, 1764 
AL—SN—TI-BASE, PROPERTIES OF CASTINGS OF, STANDARD FOR, 440 
AL—SN—TI-BASE, PROPERTIES OF FORCINGS OF, STANDARD FOR, 262 
AL—TI-BASE—V, PROPERTIES OF CASTINGS OF, STANDARD FOR, 440 
AL—TI-BASE—V, PROPERTIES OF FORCINGS OF, STANDARD FOR, 262 
AL—U, FABRICATION OF PLATE-TYPE ALUMINUM-CLAD FUEL ELEMENTS OF, QUALITY CONTROL 
STANDARDS FOR, 222 

ALUMINUM ISOTOPES AL-27 
NEUTRON REACTIONS (N,ALPHA) UP TO 20 MEV, CROSS-SECTION STANDARDS FOR, 852 

ALUMINUM ISOTOPES AL-28 
GAMMA SPECTRA FOR, MEASUREMENT FOR USE AS STANDARD, (E), 1388 

ALUMINUM OXIDES 
PROPERTIES FOR USE AS HIGH-TEMPERATURE THERMAL CONDUCTIVITY STANDARD, 1699 

AMERICIUM 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

AMERICIUM ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1481 

AMMONIUM CHLORIDES 
PROPERTIES FOR USE AS STANDARD IN ACTIVATION ANALYSIS FOR CHLORINE, 1707 

AMPLIFIERS 
DESIGN OF SOLID-STATE STANDARD PULSE, FOR USE IN RADIATION INSTRUMENTS, ENGINEERING 
DRAWINGS FOR, 827 

TEST PROCEDURES FOR SEMICONDUCTOR DETECTOR, STANDARD, 925 
METROLOGY, MODULES, AND METHODS IN ESTABLISHING SPECIFICATIONS FOR (KAPL-A-EOS-1), 54 

ANALYTICAL CHEMISTRY 
MANUAL ON HEALTH AND SAFETY LABORATORY STANDARD PROCEDURES, 1672 
QUALITY CONTROL AND STANDARDS FOR (IN-1203, PP 52-61), 850 
STANDARD PROCEDURES FOR HEALTH- AND SAFETY LABORATORY, MANUAL ON, 1462 
STANDARDS FOR USE IN, PREPARATION OF THIN METAL FILMS ON PYROLYTIC GRAPHITE AS, 1654 
STANDARDS IN, CONFERENCE ON NUCLEAR, 1727 

ANGIOSPERMIDAE 
BRASSICA OLERACEA VAR. ACEPHALA, ANALYSIS OF STANDARD, FOR CHLORINE, COPPER, AND 
MANGANESE BY NEUTRON ACTIVATION, 1698 
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ANHYDRITES 
ANALYSIS OF GERMAN STANDARD, BY NEUTRON ACTIVATION, 1762 

ANTIMONY 
DETERMINATION IN CLINICAL STANDARD SAMPLES OF CREATININE, UREA, AND URIC ACID BY NEUTRON 

ACTIVATION AND RADIOCHEMICAL SEPARATION, 1733 
DETERMINATION IN IRON AND STEEL STANDARDS BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1757 
DETERMINATION IN ROCK STANDARDS AND SAMPLES BY X-RAY FLUORESCENCE, 1791 
DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION, NONDESTRUCTIVE, 1772 
DETERMINATION IN STANDARD PLANT MATERIAL BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1708 
DETERMINATION IN STANDARD ROCKS BY INSTRUMENTAL NEUTRON ACTIVATION, 1760 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD ROCKS, NEUTRON ACTIVATION METHOD FOR, 1690 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

ANTIMONY ISOTOPES SB-124 
GAMMA SPECTRA FOR, MEASUREMENT FOR USE AS STANDARD, (E), 1388 

ARGON 
CONTENT IN USGS STANDARD MUSCOVITE, 1679 
DETERMINATION BY ISOTOPE DILUTION METHODS, USE OF STANDARD IN SOLID PHASE FOR, 1661 
STANDARDS FOR USE AS SODIUM COVER GAS, PURITY, 684 

ARGON ISOTOPES 
RADIATION PROTECTION STANDARDS FOR RADIOACTIVE, PROBLEMS IN, 1371 

ARGON ISOTOPES AR-41 
GAMMA SPECTRA FOR, MEASUREMENT FOR USE AS STANDARD, (E), 1388 
MAXIMUM PERMISSIBLE LIMITS IN ATMOSPHERE AND LABORATORIES, STANDARDS FOR, 1267 

ARSENIC 
DETERMINATION IN CLINICAL STANDARD SAMPLES OF CREATININE, UREA, AND URIC ACID BY NEUTRON 

ACTIVATION AND RADIOCHEMICAL SEPARATION, 1733 
DETERMINATION IN IRON STANDARDS BY NEUTRON ACTIVATION AND SPECTROMETRY, 1757 
DETERMINATION IN ROCK STANDARDS AND SAMPLES BY X-RAY FLUORESCENCE, 1791 
DETERMINATION IN STANDARD BIOLOGICAL REFERENCE MATERIALS BY NEUTRON ACTIVATION, 1698 
DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION, NONDESTRUCTIVE, 1772 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

ARSENIC ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 

ASTRONAUTS 
RADIATION HAZARDS TO, DURING MANNED MISSIONS, STANDARDS FOR PROTECTION AGAINST, 1289 
RADIATION HAZARDS TO, DURING SPACE FLIGHT, STANDARDS FOR EVALUATING, 1286 

ATMOSPHERE 
see also Air 
CONTAMINATION BY CESIUM-137 AND STRONTIUM-89 AND -90, PROTECTION STANDARDS FOR 

(NP-15183), 1160 
INERT RADIOACTIVE GAS RELEASE TO, STANDARDS FOR, 1267 
RADIOCHEMICAL ANALYSIS OF SAMPLES OF, DEVELOPMENT OF STANDARDS FOR, 843 
RADIOISOTOPE CONTENT OF INHALED, STANDARDS FOR MAXIMUM PERMISSIBLE CONCENTRATION OF, 1299 
STANDARDS FOR QUALITY, BIOMEDICAL RESEARCH FOR ASSESSMENT OF COST-BENEFIT RELATIONS FOR, 1621 

ATOMIC BEAMS 
USE AS FREQUENCY STANDARDS, 718 

ATOMIC ENERGY 
STANDARDS FOR USE OF, REVIEW OF INTERNATIONAL, 1391 
STANDARDS IN U.S. FOR, LISTING OF, 1759 

ATOMIC ENERGY COMMISSION (USA) 
LICENSING AND REGULATION OF RADIOPHARMACEUTICALS BY, 1198 
MATERIALS MANAGEMENT LICENSING POLICIES OF, FOR PLUTONIUM (CONF-660308, PP 143-8), 1201 
RADIATION PROTECTION STANDARDS DEVELOPMENT BY, 1132 
RADIATION PROTECTION STANDARDS OF, 1300 
REACTOR SAFETY EVALUATION, STANDARDS FOR (CONF-650201(P.45-53)), 36 
REACTOR STANDARDS OF, APRIL AND MAY 1972 LISTING OF NEW AND REVISED, 675 
REACTOR STANDARDS OF, REQUIREMENTS FOR PREPARATION 0^, 674 
REGULATIONS FOR RADIATION PROTECTION INVOLVING STATE COOPERATION, 1110 
URANIUM ENRICHMENT BY, SCHEDULE OF BASE CHARGES AND STANDARD TABLE ON, 1780 

^ATOMIC ENERGY, LEGAL ASPECTS 
BIBLIOGRAPHY OF GUIDES, REGULATIONS, AND STANDARDS FOR RADIATION PROTECTION DURING 

MEDICAL EXPOSURE, 1394 
CIVIL LIABILITY FOR NUCLEAR DAMAGE, DRAFTING OF INTERNATIONAL STANDARDS ON, 1136 
CODES AND STANDARDS IN U.S., 1704 
GUIDES AND STANDARDS OF FEDERAL GOVERNMENT IN PROTECTION FROM FALLOUT, 1349 
INTERNATIONAL NUCLEAR AGREEMENTS AND STANDARDS, REVIEW OF, 1391 
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ATOMIC ENERGY, LEGAL ASPECTS (Cont.) 
LEGISLATION AND STANDARDS IN EURATOM COUNTRIES FOR PROTECTION OF PUBLIC HEALTH AGAINST 
HAZARDS FROM NL-„EAR POWER PLANTS, 1533 

LEGISLATION FOR RADIATION MEASUREMENT STANDARDS IN AUSTRALIA, REVIEW OF, 1385 
POWER REACTOR STANDARDS, EFFECTS ON LICENSING PROCEDURES OF, 114 
RADIATION PROTECTION STANDARDS FOR PERSONNEL IN PLUTONIUM PRODUCTION CENTERS, EURATOM, 13 
REGULATIONS FOR INTERNATIONAL ORGANIZATIONS PRODUCING NUCLEAR STANDARDS, 1382 
SAFETY STANDARDS IN NETHERLANDS FOR, REVIEW OF, 1425 
STANDARD FOR UNITS OF IONIZING RADIATION, ABSORBED DOSE, AND EXPOSURE, 1343 
STANDARDS AND TEST FOR LEAKAGE FROM SEALED RADIATION SOURCES, 1138 
STANDARDS FOR ALLOWABLE DOSE TO HUMAN POPULATION IN RELATION TO LOW DOSE RATE EFFECTS ON 
MAN, 1423 

STANDARDS FOR APPROVAL OF RADIOISOTOPE LABORATORIES USING SEALED GAMMA-RADIATION SOURCES 
IN POLAND, 1308 

STANDARDS FOR CONTROL OF FISSILE MATERIALS IN NUCLEAR POWER PLANTS, DEVELOPMENT OF 
INTERNATIONAL INSPECTION, 133 

STANDARDS FOR DETECTING COBALT-60 AND RADIUM-226, 866 
STANDARDS FOR DISPOSAL OF RADIOACTIVE WASTES IN HYDROBIOLOGICAL SYSTEMS, 1410 
STANDARDS FOR EMERGENCY PROCEDURES APPLICABLE TO RADIOLOGICAL ACCIDENTS DURING HANDLING, 
STORAGE, OR TRANSPORT OF SNAP-27, 1339 

STANDARDS FOR ENVIRONMENTAL CONTAMINATION FROM NUCLEAR POWER PLANTS, ADEQUACY OF USAEC 
HEALTH AND SAFETY, 115 

STANDARDS FOR EXPOSURE OF LASER PERSONNEL, RECOMMENDATIONS FOR, 1427 
STANDARDS FOR INDUSTRIAL PERSONNEL IN GERMANY, 1325 
STANDARDS FOR INDUSTRIAL PERSONNEL IN SOVIET UNION, 1405 
STANDARDS FOR INTERNATIONAL RESEARCH ON NEUTRON AND PROTON IRRADIATION OF SEEDS, 1402 
STANDARDS FOR LASER SAFETY, ROLE OF FEDERAL LAW IN ADMINISTRATION OF, 1428 
STANDARDS FOR MAXIMUM ADMISSIBLE CONCENTRATION OF RADON-222 IN AIR OF URANIUM MINES, 1393 
STANDARDS FOR MAXIMUM PERMISSIBLE DOSE TO MAN, 1336 
STANDARDS FOR MAXIMUM PERMISSIBLE RADIATION DOSE FOR MAN, ICRP, 1301 
STANDARDS FOR MAXIMUM PERMISSIBLE RADIATION DOSE TO MAN FOLLOWING INHALATION, 1321 
STANDARDS FOR MAXIMUM PERMISSIBLE RADIATION EXPOSURE OF URANIUM MINERS IN U.S.A., 
CONGRESSIONAL HEARINGS ON IN 1969, 1406 

STANDARDS FOR MAXIMUM RADIATION DOSE TO HUMAN SKIN, ICRP, 1359 
STANDARDS FOR METHODS FOR ENVIRONMENTAL HEALTH PROGRAMS, 1312 
STANDARDS FOR OPERATION OF LASERS, 1329 
STANDARDS FOR PERMISSIBLE LIMITS OF GAMMA RADIATION FOR INDUSTRIAL AND MEDICAL 
INSTALLATIONS IN U.S.S.R., 1319 

STANDARDS FOR PERSONNEL MONITORING, USE OF ICRP MAXIMUM PERMISSIBLE DOSE VALUES FOR 
DETERMINING, 1401 

STANDARDS FOR PROTECTION OF MAN AGAINST MICROWAVES, 1392 
STANDARDS FOR PROTECTION OF NUCLEAR PERSONNEL AND PUBLIC, APPLICATION OF ICRP, TO 
CANADIAN NUCLEAR ACTIVITIES, 1353 

STANDARDS FOR PROTECTION OF PERSONNEL IN RADIOTHERAPY DEPARTMENTS IN ITALY, 1404 
STANDARDS FOR PROTECTION OF PREGNANT HUMAN FEMALES DURING RADIOGRAPHY AND RADIOISOTOPE 
SCANNING, 1377 

STANDARDS FOR PROTECTION OF PREGNANT MEDICAL PERSONNEL USING RADIOLOGICAL EQUIPMENT, 1310 
STANDARDS FOR RADIATION DOSE TO MAN FOLLOWING INGESTION OF RADIOISOTOPES, ICRP, 1358 
STANDARDS FOR RADIATION DOSE TO PUBLIC, EVALUATION OF, 1418 
STANDARDS FOR RADIATION DOSE TO PUBLIC, REQUIREMENTS FOR ESTABLISHING, 1448 
STANDARDS FOR RADIATION MONITORING, 1273 
STANDARDS FOR RADIATION MONITORING FOLLOWING CRITICALITY ACCIDENTS IN FRANCE, 1417 
STANDARDS FOR RADIATION PROTECTION AGAINST CATARACTS IN INDUSTRIAL PERSONNEL, 1317 
STANDARDS FOR RADIATION PROTECTION DURING MANNED SPACE FLIGHT, 1286 
STANDARDS FOR RADIATION PROTECTION FOR DENTAL RADIOGRAPHY IN MARYLAND, 1398 
STANDARDS FOR RADIATION PROTECTION IN COLOMBIA, 1246 
STANDARDS FOR RADIATION PROTECTION IN FLORIDA, 1381 
STANDARDS FOR RADIATION PROTECTION IN HOSPITALS IN NETHERLANDS, 1281 
STANDARDS FOR RADIATION PROTECTION IN RELATION TO INTERNAL DOSE, ICRP CALCULATIONS AND 
RECOMMENDATIONS FOR, 1432 

STANDARDS FOR RADIATION PROTECTION OF BIOLOGICAL MATERIALS, FACTORS INVOLVED IN 
CALCULATION OF, 1291 

STANDARDS FOR RADIATION PROTECTION OF GENERAL POPULATION AND PERSONNEL IN NUCLEAR 
INDUSTRY IN UNITED STATES, 1369 

STANDARDS FOR RADIATION PROTECTION OF INDIANS DERIVED FROM BASIC ICRP MAXIMUM PERMISSIBLE 
CONCENTRATIONS IN MAN, 1400 

STANDARDS FOR RADIATION PROTECTION OF MAN, 1292 
STANDARDS FOR RADIATION PROTECTION OF MAN IN BELGIUM, 1318 
STANDARDS FOR RADIATION PROTECTION OF PERSONNEL AND GENERAL POPULATION AT ATLANTIC 
RICHFIELD HANFORD COMPANY, MANUAL ON PROCEDURES AND STANDARDS FOR, 1412 

STANDARDS FOR RADIATION PROTECTION OF PERSONNEL IN FRANCE, 1328 
STANDARDS FOR RADIATION PROTECTION OF PERSONNEL IN NUCLEAR INDUSTRIES IN FRANCE, 1403 
STANDARDS FOR RADIATION PROTECTION OF PERSONNEL IN U.S.S.R., 1287 
STANDARDS FOR RADIATION PROTECTION OF RADIOLOGICAL PERSONNEL, 1416 
STANDARDS FOR RADIATION PROTECTION, ROLE OF RADIOBIOLQGY IN ESTABLISHING, 1290 
STANDARDS FOR RADIATION PROTECTION, USE OF, IN EVALUATING ENVIRONMENTAL CONTAMINATION, 14 
STANDARDS FOR RADIATION SAFEGUARDS FOR MICROWAVE OVENS, 1411 
STANDARDS FOR RADIATION UNITS AND MEASUREMENTS, ICRU, 1397 
STANDARDS FOR RADIOACTIVE CONTAMINATION OF PUBLIC ENVIRONMENT, IAEA, 1419 
STANDARDS FOR RADIOISOTOPE CONTAMINATION, 1370 
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^ ^ P ATOMIC ENERGY, LEGAL ASPECTS (Cont.) 
^ ^ STANDARDS FOR RADIOSTERILIZATIDN OF MEDICAL SUPPLIES, IAEA, 1367 

STANDARDS FOR RADON DAUGHTER PRODUCT CONCENTRATIONS IN URANIUM MINERS EXPRESSED IN 
WORKING LEVEL MONTHS, CONFIRMATION OF RECOMMENDED, 1424 

STANDARDS FOR REGULATION OF RADIATION PROTECTION OF PERSONNEL IN EURATOM COUNTRIES, 1263 
STANDARDS FOR ROUTINE HANDLING, STORAGE, AND TRANSPORT OF SNAP-27, 1338 
STANDARDS FOR SAFETY OF PERSONNEL IN RELATION TO LASER EFFECTS ON HUMAN SKIN, 1413 
STANDARDS FOR TESTING OF GERMAN REACTORS, DESCRIPTION OF, 100 
STANDARDS FOR TRANSPORT OF RADIOACTIVE COMPOUNDS IN U.S.S.R., 1285 
STANDARDS FOR UNITS FOR ABSORBED RADIATION DOSE AND EXPOSURE IN RUSSIA, 1337 
STANDARDS FOR USE OF RADIOISOTOPES OF ARGON, KRYPTON, AND XENON, 1371 
STANDARDS FOR WORKERS IN GERMANY, 1324 
STANDARDS FOR WORKERS IN ROUMANIA, 1323 
STANDARDS FDR X RADIATION PROTECTION OF MAN IN LOUISIANA, 1331 
STANDARDS FDR, COMPILATION OF NATIONAL AND INTERNATIONAL, 1717 
STANDARDS IN GERMANY, 1254 
STANDARDS IN PORTUGAL, REVIEW OF, 1247 
STANDARDS OF FOREIGN NATIONS AND INTERNATIONAL ORGANIZATIONS, 1681 
STANDARDS OF ICRP FOR MAXIMUM PERMISSIBLE RADIATION LEVELS FOR INDUSTRIAL USES, 1395 
STANDARDS OF US FOOD AND DRUG ADMINISTRATION FOR RADIATION PROCESSING OF FOOD, 1276 
STANDARDS, APRIL AND MAY 1972 LISTING OF NEW AND REVISED USAEC RDT, 675 
STANDARDS, ESTABLISHMENT FOR LASER RADIATION PROTECTION IN RELATION TO DOSE-RESPONSE OF 
SKIN OF SWINE, 1379 

STANDARDS, REQUIREMENTS FOR PREPARATION OF USAEC RDT, 674 
URANIUM CONTAMINATION OF PERSONNEL, REVIEW OF PERMISSIBLE STANDARDS FOR, 1346 

ATOMIC MASSES 
TABLE OF WEIGHTS AND, BASED ON NEW SCALE, 1626 
USE OF IRON-56 AS PRIMARY STANDARD IN, 1143 

AUSTRALIA 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIATION PROTECTION CODE OF PRACTICE FOR CHILDREN DURING SCHOOL DEMONSTRATIONS USING RADIATIONS, 
1524 

RADIATION PROTECTION STANDARDS FOR PERSONNEL IN NUCLEAR INDUSTRY AND RESEARCH IN, 1967 
REVISION OF, 1529 

RADIATION PROTECTION STANDARDS FOR SHIPPING RADIOISOTOPES BY MAIL IN, 1528 
RADIOGRAPHY OF INDUSTRIAL MATERIALS IN, STANDARDS FOR GAMMA, 1500 
RADIOISOTOPE DISTRIBUTION AND PROCUREMENT STANDARDS IN, 1112 
RADIOISOTOPE SHIPPING AND USE IN, STANDARDS FOR, 1500 
RADIOISOTOPE STANDARDS ESTABLISHMENT IN, 1192 
RADIOSTERILIZATIDN OF MEDICAL SUPPLIES AND PHARMACEUTICALS IN, STANDARDS FOR, 1579 
STANDARDS DEVELOPMENT AND MAINTENANCE AT AUSTRALIAN NATIONAL STANDARDS LAB., 1040 

AUSTRIA 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 

AUTORADIOGRAPHY 
EVALUATION OF, STANDARD FOR STRONTIUM-90 DISTRIBUTION IN SOFT TISSUE (COO-119-233, PP 

94-6), 784 
PREPARATION OF STANDARD SLIDES FOR, 734 
STANDARDS FOR QUANTITATIVE, PREPARATION OF RADIOACTIVE FILMS FOR (EUR-1883.1 ), 760 

BARIUM 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN GEOCHEMICAL STANDARDS BY ATOMIC ABSORPTION USING NITROUS 
OXIDE—ACETYLENE FLAME, 1799 

DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1723 
DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD SILICATE ROCKS USING SODIUM CHLORIDE 
BUFFER, EMISSION SPECTROGRAPHIC, 1740 

DETERMINATION OF, IN STANDARD ROCKS G-1 AND W-1 BY ISOTOPE DILUTION METHODS, 1675 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

BARIUM ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 

BARIUM ISOTOPES BA-139 
DETERMINATION IN WATER BY PRECIPITATION AND RADIOMETRY, ASTM STANDARD METHOD FOR, 915 

BARIUM ISOTOPES BA-140 
CONTENT IN ENVIRONMENT, STATUS OF STANDARDS FOR MAXIMUM PERMISSIBLE, 1512 

•

DETERMINATION AS MEASURE OF FAST NEUTRON FLUX, STANDARD fOR, 968 
DETERMINATION IN WATER BY PRECIPITATION AND RADIOMETRY, ASTM STANDARD METHOD FOR, 915 

BASALT 
ANALYSIS OF GERMAN STANDARD, BY NEUTRON ACTIVATION, 1762 

BAUXITE 
ANALYSIS OF STANDARD SAMPLES OF, FOR TRACE AMOUNTS OF ELEMENTS BY X-RAY FLUORESCENCE, 1739 
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BELGIUM 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIATION PROTECTION OF MAN IN, GOVERNMENT STANDARDS FOR, 1318 

BELLOWS 
DESIGN STANDARDS FOR REACTOR CONTAINMENT STRUCTURE AIR LOCK EXPANSION JOINT, 637 
FABRICATION STANDARDS FOR REACTOR CONTAINMENT STRUCTURE AIR LOCK EXPANSION JOINT, 637 

BENZENE, HEXACHLORO-
PROPERTIES FOR USE AS STANDARD IN ACTIVATION ANALYSIS FOR CHLORINE, 1707 

BERYLLIUM 
ANALYSIS FOR IMPURITIES, SPECTROGRAPHIC COMPARISON OF STANDARDS ON (AAEC-TM-294), 1655 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN GEOCHEMICAL STANDARDS BY ATOMIC ABSORPTION USING NITROUS 
OXIDE—ACETYLENE FLAME, 1799 

DETERMINATION IN STANDARD SILICATE ROCKS BY EMISSION SPECTROGRAPHY, 1787 

BERYLLIUM ISOTOPES BE-9 
GAMMA REACTIONS (GAMMA,N) WITH, NEUTRON STANDARD SOURCE FROM, 739 

BETA PARTICLES 
DOSAGE DETERMINATIONS OF, EVALUATION OF STANDARD METHODS FOR, 744 
DOSE TO MAN FROM RADON-CONTAMINATED GOLD JEWELRY AND PERMANENT RADON SEED IMPLANTS, 
PROPOSED STANDARDS REGARDING, 1390 

DOSIMETRY OF, CALIBRATION STANDARDS FOR, 1294 
DOSIMETRY, REFERENCE STANDARDS FOR, 1348 

BETA SOURCES 
ACTIVITY OF STANDARD, 1219 
DESIGN AND USE OF INDUSTRIAL, STANDARDS FOR SAFE, 1494 
DETERMINATION IN INDUSTRIAL WATER AND WASTES, ASTM STANDARD METHOD FOR, 920 
DETERMINATION IN PHOSPHORUS-32 PREPARATIONS, ASTM STANDARD METHOD FOR, 913 
DETERMINATION IN RADIOISOTOPES, ASTM STANDARD METHODS FOR, 916 
PERFORMANCE WITH SOLID ORGANIC PHOSPHORS, AS STANDARD LIGHT SOURCES, 725 
PREPARATION OF REFERENCE, (P), 785 
PREPARATION OF STANDARD STRONTIUM-90—YTTRIUM-90, FOR CALIBRATION OF SCINTILLATION 
DETECTORS, 1053 

PREPARATION OF STANDARD, FOR USE IN QUANTITATIVE AUTORADIOGRAPHY, 1219 
PRODUCTION OF STANDARD CALIBRATION, DEVELOPMENTS IN, 813 
SURFACE CONTAMINATION BY, STANDARDS FOR WORKING LIMITS FOR PERSONNEL FOLLOWING, 1576 
USE FOR THERAPY, RADIATION PROTECTION CODE FOR, 1526 
USE FOR THERAPY, RADIATION PROTECTION CODE FOR MEDICAL PERSONNEL DURING, 1527 
USE OF MONOMOLECULAR FILMS AS STANDARD (AD-620276), 789 
USE OF STANDARD, IN INDUSTRIAL CONTROL INSTRUMENTS (AEC-TR-6466/1, PP 114-20), 795 

BIBLIOGRAPHIES 
ON NATIONAL AND INTERNATIONAL NUCLEAR STANDARDS, 1768 
ON NATIONAL AND INTERNATIONAL NUCLEAR STANDARDS (EXCLUDING U.S. ACTIVITIES) (ORNL-NSIC-18), 
ON NEUTRON SOURCE CALIBRATION AND STANDARDS (CEA-BIB-11 ), 715 
ON NON-U.S. NUCLEAR STANDARDS, 1792 
ON NUCLEAR STANDARDS IN U.S., 1759 
ON RADIATION PROTECTION STANDARDS IN FRANCE, 1284 
ON REGULATIONS AND STANDARDS FOR PROTECTION AGAINST MICROWAVES, UV RADIATION, AND 
RADIATION FROM LASERS AND TV RECEIVERS, 1380 

ON SAFETY STANDARDS IN HANDLING RADIOISOTOPES, 1084 
ON U. S. NUCLEAR STANDARDS, 1731 
ON USAEC RDT STANDARDS, APRIL AND MAY 1972, 675 

BIOLOGICAL MATERIALS 
ANALYSIS BY ACTIVATION METHODS, CELLULOSE AS STANDARD REFERENCE MATERIAL IN, 1713 
ANALYSIS OF ENVIRONMENTAL, DEVELOPMENT OF STANDARDS BY USAEC AND NATIONAL BUREAU OF 
STANDARDS FOR, 1751 

ANALYSIS OF STANDARD PLANT, FOR ELEMENTS BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1708 
ANALYSIS OF STANDARD, BY NEUTRON ACTIVATION METHODS, 1684 
ANALYSIS OF STANDARD, FOR TRACE ELEMENTS BY NEUTRON ACTIVATION, 1744 
ANALYSIS OF, DEVELOPMENT OF STANDARD REFERENCE MATERIALS FOR, 1701 
ANALYSIS OF, STANDARDS FOR ACTIVATION, 1668 
RADIOCHEMICAL ANALYSIS OF SAMPLES OF, DEVELOPMENT OF STANDARDS FOR, 843 
STANDARDS OF, FOR COMPARISON OF ANALYSES, PREPARATION OF, 1666 

BISMUTH 
ABUNDANCE IN STONY METEORITES AND STANDARD ROCKS, (E), 1796 
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SYNTHETIC CONSTITUENTS OF, 455 

CONSTRUCTION PRACTICES AND STANDARDS FOR PRESTRESSED AND REINFORCED, FOR POWER REACTOR 
CONTAINMENT STRUCTURES, 113 

DESIGN PRACTICES AND STANDARDS FOR PRESTRESSED AND REINFORCED, FOR POWER REACTOR 
CONTAINMENT STRUCTURES, 113 

RADIATION EFFECTS ON STANDARD AND BHT TEMPERATURE-RESISTANT, GAMMA AND NEUTRON, 1729 
STANDARD FOR REINFORCED, FOR REACTOR CONTAINMENT STRUCTURES, ACI NO. 69-2, 698 

CONDENSERS 
STANDARD FOR SEAMLESS ANNEALED NICKEL—CHROMIUM—IRON ALLOY TUBES FOR, 378 
STANDARD SPECIFICATIONS FOR SEAMLESS NICKEL AND NICKEL ALLOY, 244 

CONFERENCES 
ADVISORY COMMITTEE FOR STANDARDS OF MEASUREMENT FOR IONIZING RADIATION IN THE SERVICE OF 
THE INTERNATIONAL COMMITTEE ON WEIGHTS AND MEASURES, PARIS, OCT. 3-4, 1961, 1078 

AEC SYMPOSIUM ON PACKAGING AND REGULATORY STANDARDS FOR SHIPPING RADIOACTIVE MATERIAL, 
DECEMBER 3 TO 5, 1962 (TID-7651), 1080 

STANDARDS OF MEASUREMENT OF IONIZING RADIATIONS, FOURTH SESSION OF THE CONSULTATIVE 
COMMITTEE FOR, PARIS, MAY 1963, 1124 

CONNECTORS (ELECTRIC) 
SPECIFICATIONS FOR COAXIAL HIGH-VOLTAGE, ANSI N42.4-1971 STANDARD FOR, 950 
STANDARD FOR HIGH-TEMPERATURE, 308 
STANDARD FOR THERMOCOUPLE, 1008 
STANDARDIZATION OF SIGNAL, FOR NUCLEAR INSTRUMENTS, 899 

CONSTANTAN COUPLES 
CONSTANTAN/CU, STANDARD FOR MAGNESIUM OXIDE-INSULATED AND STAINLESS-STEEL SHEATHED, 943 
CQNSTANTAN/CU, STANDARD FOR SOLID CONDUCTOR THERMOCOUPLES, 942 
CONSTANTAN/FE, STANDARD FOR, 940 
CONSTANTAN/FE, STANDARD FOR MAGNESIUM OXIDE-INSULATED AND SHEATHED THERMOCOUPLE, 941 

CONSTANTS AND CONVERSION FACTORS 
X-RAY WAVELENGTH STANDARD, TUNGSTEN K ALPHA 1 FOR, 761 

CONTAMINATION 
see also Radioactive Contamination 
HANDLING UNPROTECTED SURFACE, SAFETY STANDARDS FOR, 1223 
STANDARDS FOR WATER, 1091 

COPPER 
DEPOSITION ON PYROLYTIC GRAPHITE FOR USE AS ANALYTICAL STANDARD, ELECTRO-, 1654 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN BERYLLIUM OXIDE, SPECTROGRAPHIC COMPARISON OF STANDARDS ON 
(AAEC/TM-294), 1655 

DETERMINATION IN CLINICAL STANDARD SAMPLES OF CALCIUM CARBONATE, CREATININE, UREA, AND 
RADIOCHEMICAL SEPARATION, 1733 

DETERMINATION IN STANDARD BIOLOGICAL REFERENCE MATERIALS BY NEUTRON ACTIVATION, 1698 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN ZIRCALOY STANDARD SAMPLES, SPECTROCHEMICAL, 1700 
DETERMINATION OF TRACE AMOUNTS OF, IN BIOLOGICAL STANDARD REFERENCE MATERIAL (ORCHARD 
LEAVES) BY DESTRUCTIVE AND NONDESTRUCTIVE NEUTRON ACTIVATION METHODS, 1793 

DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD BAUXITE, CARBONATE, AND SILICATE ROCKS BY 
X-RAY FLUORESCENCE, 1739 

DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD SILICATE ROCKS USING SODIUM CHLORIDE 
BUFFER, EMISSION SPECTROGRAPHIC, 1740 

DETERMINATION OF, IN U/SUB 3/0/SUB 8/, PREPARATION OF STANDARDS FOR SPECTROCHEMICAL, 1673 
RADIOACTIVITY OF, STANDARD LOW-LEVEL BACKGROUND, 1788 
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^ ^ ^ COPPER (Cont.) 
STANDARD FOR WELDING RODS OF, 364 
STANDARDS FOR WELDING ELECTRODES OF, 518 
STANDARDS FOR WELDING ELECTRODES OF, 519 

COPPER ALLOYS 
CU—NI, TESTING OF BARS AND RODS OF, FOR NUCLEAR APPLICATIONS, STANDARD METHODS FOR 
NONDESTRUCTIVE, 450 

CU—NI, TESTING OF PLATES OF, FOR NUCLEAR USES, STANDARD METHOD FOR ULTRASONIC, 437 
CU—NI, TESTING OF SEAMLESS PIPE AND TUBE OF, FOR NUCLEAR USES, STANDARD METHODS FOR 
NONDESTRUCTIVE, 449 

STANDARD FOR WELDING RODS OF, 364 
STANDARDS FOR WELDING ELECTRODES OF, 518 
STANDARDS FOR WELDING ELECTRODES OF, 519 

COPPER COUPLES 
CONSTANTAN/CU, STANDARD FOR MAGNESIUM OXIDE-INSULATED AND STAINLESS-STEEL SHEATHED, 943 
CONSTANTAN/CU, STANDARD FOR SOLID CONDUCTOR THERMOCOUPLES, 942 

COPPER ISOTOPES CU-63 
NEUTRON REACTIONS (N,2 N) UP TO 20 MEV, CROSS-SECTION STANDARDS FOR, 852 

COPPER ISOTOPES CU-65 
NEUTRON REACTIONS (N,2 N) UP TO 20 MEV, CROSS-SECTION STANDARDS FOR, 852 

COSMIC NEUTRONS 
PRESSURE COEFFICIENTS FOR STANDARD MONITORS (AFCRL-659), 716 

COSMIC PARTICLES 
MESON (MU) RANGE—ENERGY RELATIONS IN STANDARD ROCK ABOVE 10/SUP 12/ EV AT SEA LEVEL, (T), 

COSMIC RADIATION 
EFFECT OF, ON URANIUM TRIOXIDE RADIOACTIVITY STANDARD, 1224 

CREATININE 
ANALYSIS OF CLINICAL STANDARD SAMPLE OF, FOR IM-PURITIES BY NEUTRON ACTIVATION, 1733 

CRITICAL ASSEMBLIES 
DESIGN PARAMETERS AND STANDARDS FOR ECO, 101 
NEUTRON SPECTRA MEASUREMENTS IN FAST, PROPOSED STANDARD ASSEMBLY FOR, 167 
OPERATION OF, STANDARDS FOR, 1749 
PROTECTION SYSTEMS FOR, STANDARDS FOR, 412 

CRITICALITY STUDIES 
MEASUREMENTS ON SUBCRITICAL ARRAYS, STANDARDS FOR SAFETY IN, 178 
STANDARD FOR CRITICALITY ACCIDENT ALARM SYSTEMS, ANS, 80 

CROSS SECTIONS 
SHIELDING, FOR USE IN STANDARDS, (T), 66 

CYCLONE SEPARATORS 
TESTING OF AIR-CLEANING SYSTEM, FOR PARTICULATE REMOVAL EFFICIENCY, STANDARD METHOD FOR, 1 

CZECHOSLOVAKIA 
PREPARATION OF STANDARD LABELED COMPOUNDS, RADIATION SOURCES, AND RADIOISOTOPES IN, 1205 

DATA ACQUISITION SYSTEMS 
OPERATION OF CAMAC BRANCH HIGHWAY AND DATAWAY, SIGNAL STANDARDS FOR, 1771 

DATA RECORDING SYSTEMS 
SPECIFICATIONS FOR MULTIPOINT STRIP-CHART RECORDING POTENTIOMETER, STANDARD FOR, 947 
SPECIFICATIONS FOR SINGLE-POINT STRIP-CHART RECORDING POTENTIOMETER, STANDAT̂ D FOR, 946 

DATA TABULATIONS 
RADIATION STANDARDS, 1332 

DECONTAMINATION 
see Cleaning 

DENMARK 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIOISOTOPE USE IN PHARMACY IN, PROTECTION STANDARDS FOR, 1251 

•
DEUTERIUM 

ABUNDANCE RELATIVE TO HYDROGEN IN TWO REFERENCE WATER STANDARDS, 1754 
DETERMINATION IN HEAVY WATER, STANDARDS FOR, 1703 

DEUTERIUM OXIDES 
see Water-d2 
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DEUTERONS 
REACTIONS WITH NUCLEI USING POLARIZED BEAMS, METHOD FOR DETERMINATION OF SECONDARY 
STANDARDS FOR ANALYZING TENSORS OF, 965 

REACTIONS WITH NUCLEI USING POLARIZED BEAMS, PRECISE METHOD FOR DETERMINATION OF 
ANALYZING TENSORS FOR USE AS SECONDARY STANDARDS, 884 

DIET 
RADIOACTIVITY FROM STRONTIUM-89 AND -90 CONTENT IN STANDARD GERMAN, 1170 

DIODES 
TEMPERATURE STABILITY OF VOLTAGE STANDARD USING ZENER, 861 

DISEASES 
EFFECTS ON DOSIMETRY USING STANDARD MAN, 1459 

DISEASES, NEOPLASTIC 
MALIGNANT, RADIOTHERAPY OF HUMAN CERVICAL, STANDARDS FOR EXTERNAL AND INTRACAVITARY, 1434 

DISEASES, TRAUMATIC 
RADIATION INJURIES, INDUCED IN HUMAN BLADDER AND RECTUM FOLLOWING THERAPY OF CERVICAL 
CANCER, STANDARDS FOR REDUCING INCIDENCE OF, 1434 

DISPLACEMENT GAGES 
DESIGN AND TESTING FOR USE IN LIQUID SODIUM, STANDARD FOR, 945 

DOGS 
RADIATION PROTECTION STANDARDS FOR, INTERSPECIES CORRELATION FOR ISOTOPE, 1370 

DRUGS 
RADIOISOTOPE USE IN, IN DENMARK, PROTECTION STANDARDS FOR, 1251 

DUNITES 
POTASSIUM CONTENT IN STANDARD, 1664 
THORIUM CONTENT IN STANDARD, 1664 
URANIUM CONTENT IN STANDARD, 1664 

DYSPROSIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1649 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 

EARTHQUAKES 
DETECTION INSTRUMENTATION FOR, DESIGN STANDARDS FOR, 626 
EFFECTS ON NUCLEAR POWER PLANTS, STANDARDS FOR INSTRUMENTATION FOR DETERMINING, 238 
SEISMIC EFFECTS ON NUCLEAR POWER PLANTS, STANDARDS FOR EVALUATING, 617 

ECOLOGY 
see also Environment 
RADIATION PROTECTION STANDARDS IN, 1184 

ECOSYSTEMS 
RADIOACTIVE WASTE DISPOSAL IN, STANDARDS FOR, 1410 

EDDY CURRENT TESTING 
METHODS AND RECOMMENDED PRACTICES FOR, ASTM STANDARDS FOR, 846 
STANDARD FOR QUALIFICATION AND TRAINING OF PERSONNEL FOR, 710 

ELASTOMERS 
EXPOSURE TO HIGH-ENERGY RADIATION, STANDARD METHOD FOR, 332 

ELECTRIC ARCS 
USE OF ARGON, AS STANDARD BLACK-BODY RADIATOR, 1594 

ELECTRIC CELLS 
STABILITY OF SATURATED STANDARD REFERENCE, DETECTION OF CHANGES IN, 833 

ELECTRIC CONDUCTORS 
INSULATORS FOR, STANDARD FOR DETERMINATION OF COMPACTION IN CERAMIC, 935 

ELECTRIC CONTROL SYSTEMS 
RELAY MODULES FOR CIRCUITS OF, MANUAL ON STANDARD, 52 

ELECTRIC GENERATORS 
DESIGN STANDARDS FOR POWER REACTOR AUXILIARY DIESEL, 187 

ELECTRIC INSULATORS 
COMPACTION IN CERAMIC INSULATED CONDUCTORS, STANDARD FOR DETERMINATION OF, 935 
RADIATION EXPOSURE LIMITS FOR, STANDARD GUIDE FOR NEUTRON AND GAMMA, 239 
SPECIFICATIONS FOR CERAMIC, FOR HIGH-TEMPERATURE INSTRUMENT USE, STANDARD FOR, 948 
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• LECTRICITY 
EQUIPMENT AND SYSTEMS DESIGN STANDARDS AND GRAPHICAL SYMBOLS (CF-60-10-62( REV.1 )), 717 

ELECTRODEPOSITION 
BOOK- 1969 BOOK OF ASTM STANDARDS, WITH RELATED MATERIAL. PART 7, 1725 

ELECTRODES 
STANDARD FOR COPPER AND COPPER ALLOY ARC-WELDING, 363 
STANDARD FOR CORROSION RESISTANT CHROMIUM AND CHROMIUM—NICKEL STEEL-COVERED WELDING, 347 
STANDARD FOR LOW ALLOY STEEL COVERED ARC-WELDING, 361 
STANDARD FOR MILD STEEL COVERED ARC-WELDING, 360 
STANDARD FOR MILD STEEL, FOR GAS—METAL—ARC WELDING, 362 
STANDARD FOR NICKEL AND NICKEL ALLOY BARE WELDING, 367 
STANDARD FOR NICKEL AND NICKEL ALLOY COVERED WELDING, 366 
STANDARD FOR STAINLESS STEEL BARE, 359 
STANDARD FOR SURFACING, 305 
STANDARDS FOR BARE STAINLESS STEEL WELDING, 639 
STANDARDS FOR COPPER AND COPPER ALLOY WELDING, 518 
STANDARDS FOR COPPER AND COPPER ALLOY WELDING, 519 
STANDARDS FOR MILD STEEL COATED WELDING, 516 
STANDARDS FOR MILD STEEL WELDING, 559 
STANDARDS FOR MILD STEEL WELDING, 560 
STANDARDS FOR NICKEL AND NICKEL ALLOY COATED WELDING, 521 
STANDARDS FOR NICKEL AND NICKEL ALLOY WELDING, 522 
STANDARDS FOR STAINLESS STEEL-COATED, 558 
STANDARDS FOR STEEL-COVERED WELDING, 585 
STANDARDS FOR WELDING, 517 

ELECTROMAGNETIC PUMPS 
STANDARD FOR LIQUID METAL SERVICE, 342 

ELECTROMETERS 
DESIGN FOR STANDARD IONIZATION CHAMBERS, 985 
OPERATION AND PERFORMANCE FOR STANDARD IONIZATION CHAMBERS, 886 

ELECTRON BEAMS 
STANDARDS FOR USE IN PRODUCTION AND PROCESSING OF FOODS, 1499 

ELECTRONIC EQUIPMENT 
CATALOG OF DESIGN AND PERFORMANCE OF STANDARD (ISS-63/21), 733 
DESIGN OF STANDARD NUCLEAR INSTRUMENT MODULES, 842 
DESIGN OF STANDARD SOLID-STATE DISCRIMINATOR, PULSE-SHAPING UNIVIBRATOR, AND DEKATRON 
DRIVER, ENGINEERING DRAWINGS FOR, 827 

INDUCTANCE STANDARDS FOR, AT 0.05 MUH TO 100 MUH, 831 
PERFORMANCE STANDARDS FOR, IN USA, RELEVANCE OF PUBLIC LAW 90-602 TO, 1440 
RADIATION HAZARDS TO PERSONNEL AND PUBLIC IN GENERAL FROM, SURVEY OF ROLE OF FEDERAL 
AGENCIES IN ESTABLISHING OR ENFORCING SAFETY STANDARDS FOR CONTROL OF, 1471 

RADIATION HAZARDS TO PUBLIC FROM, ANNUAL REPORT OF BUREAU OF RADIOLOGICAL HEALTH ON 
STATUS OF COMPLIANCE OF INDUSTRY WITH FEDERAL PROGRAMS AND STANDARDS FOR CONTROL OF, 1470 

RADIATION PROTECTION STANDARDS FOR, DEVELOPMENT OF, 1611 
SAFETY STANDARDS FOR, IN USA RELEVANCE OF PUBLIC LAW 90-602 TO, 1443 
SAFETY STANDARDS FOR, IN USA, RELEVANCE OF PUBLIC LAW 90-602 TO, 1439 
SAFETY STANDARDS FOR, IN USA, RELEVANCE OF PUBLIC LAW 90-602 TO, 1444 
SAFETY STANDARDS FOR, PROVISIONS OF PUBLIC LAW 90-602 RELEVANT TO, 1441 
STANDARD FOR, CAMAC, 951 
STANDARDS FOR POWER REACTOR SYSTEMS, DEVELOPMENT OF, 146 

ELECTRONICS 
WIRING BOARD FOR, ENGINEERING DRAWINGS OF GAGE FDR CHECKING STANDARD PRINTED, 776 

ELECTRONS 
DOSIMETRY OF, STANDARDS FOR, 1296 

ELECTROSTATIC PRECIPITATORS 
TESTING OF AIR-CLEANING SYSTEM, FOR PARTICULATE REMOVAL EFFICIENCY, STANDARD METHOD FOR, 1028 

ELEMENTS 
CONTENTS IN HIGH-PURITY URANIUM METAL STANDARD (KY-481), 1648 
DETERMINATION OF TRACE, IN STANDARD REFERENCE MATERIALS BY NEUTRON ACTIVATION METHODS, 
ACCURACY AND PRECISION OF, 1678 

ENGINEERING 
see also Nuclear Engineering 
BOOK- STANDARD HANDBOOK OF LUBRICATION ENGINEERING, 109 
NASA SPECIFICATIONS AND STANDARDS FOR USE IN, 69 
SPECIFICATION GUIDES AND STANDARDS FOR ARCHITECTURAL AND CIVIL, AT HARD (TID-15244 (REV.)), 15 
SPECIFICATION GUIDES AND STANDARDS FOR CHEMICAL, MECHANICAL, SANITARY, AND STEAM, AT HAPO 
(TID-15245 (REV. )), 16 

SPECIFICATION GUIDES FOR CHEMICAL, CIVIL, ELECTRICAL, MECHANICAL, AND STEAM, AT HAPO 
(TID-15246(V0L.I) (REV. )), 17 
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ENGINEERING (Cont. ) 
SPECIFICATION GUIDES FOR CIVIL, ELECTRICAL, AND STRUCTURAL, AT HAPO (TID-15246(VOL.II ) (REV.)), 
SPECIFICATION GUIDES FOR CIVIL, ELECTRICAL, MECHANICAL, AND STRUCTURAL, AT HAPO (TID-19753), 19 
STANDARDS IN, CONFERENCE ON NUCLEAR, 1727 
STANDARDS IN, INDEX OF U.S., 337 

ENGINEERING TEST REACTOR 
ENGINEERING CAPABILITIES AND PROCEDURES FOR CAPSULE-TYPE IRRADIATIONS IN, STANDARD PRACTICES FOR 
(IDO-16428 (REV. )), 11 

ENVIRONMENT 
RADIOACTIVE CONTAMINATION OF PUBLIC, IAEA CODES OF PRACTICE AND STANDARDS FOR, 1419 
RADIOACTIVE CONTAMINATION OF, USE OF PROTECTION STANDARDS FOR EVALUATION OF, 1415 
RADIOISOTOPE CONCENTRATION IN USA, 1971 STATUS OF STANDARDS FOR MAXIMUM PERMISSIBLE 
BARIUM-140, CESIUM-134, COBALT-58, MANGANESE-54, AND XENON-133, 1512 

RADIOISOTOPE CONTENT OF, BASIS FOR STANDARDS FOR MAXIMUM PERMISSIBLE, 1582 
RADIOISOTOPE CONTENT OF, EVALUATION OF ASSUMPTIONS AND METHODS USED IN CALCULATING MAXIMUM 
PERMISSIBLE, 1549 

RADIOISOTOPE CONTENT OF, NEED FOR STANDARD METHODS OF EVALUATING, 1312 
RADIOISOTOPE TRANSPORT IN, STANDARDS FOR PROTECTION AGAINST ACUTE LOCALIZED AND WORLDWIDE 
FALLOUT CESlUM-137, STRONTIUM-89, AND STRONTIUM-90, 1486 

STANDARDS FOR PROTECTION AGAINST RADIATION IN, 1375 

EQUIPMENT AND PROCEDURES 
NASA SPECIFICATIONS AND STANDARDS FOR, COMPILATION THROUGH DECEMBER 1966, 69 
STANDARDS FOR HOISTING AND RIGGING OF REACTOR COMPONENTS, 690 

ERBIUM 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 

ETHYLENE, CHLORO- POLYMERS 
POLY(CHLOROETHYLENE)—POLY(VINYL ACETATE), PROPERTIES FOR USE AS STANDARDS IN ACTIVATION 
ANALYSIS FOR CHLORINE, 1707 

PROPERTIES FOR USE AS STANDARD IN ACTIVATION ANALYSIS FOR CHLORINE, 1707 

ETHYLENE POLYMERS 
STANDARDS FOR INSTRUMENT TUBING OF, 1018 
TENSILE PROPERTIES OF HIGH AND STANDARD DENSITY, FOR USE IN SPACE SATELLITES, 58 
USE AS STANDARDS FOR CALIBRATION OF NEUTRON SOIL WATER INSTRUMENTS, 838 

EUROPEAN ATOMIC ENERGY COMMUNITY 
BUREAU OF NUCLEAR STANDARDS IN, CREATION AND TASKS OF, 798 
RADIATION EXPOSURE STANDARDS OF, 1121 

EUROPIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1649 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 
DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION, NONDESTRUCTIVE, 1772 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION METHODS, 1691 

EVAPORATION 
SOLUTION LOSSES DUE TO, DURING PREPARATION OF RADIOACTIVITY STANDARDS, 1237 

EXCRETION 
OF RADIOCALCIUM, REFERENCE STANDARD FOR, 1134 
ROLE OF, IN RADIATION DOSIMETRY USING STANDARD MAN CONCEPT, 1221 

EXHAUST SYSTEMS 
DESIGN FOR BUILDINGS CONTAINING CONTAMINATED AIR, STANDARDS FOR, 631 

EXPERIMENTAL GAS COOLED REACTOR 
RADIATION PROTECTION MANUAL FOR, REGULATIONS AND STANDARDS OF (EGCR-4(SUPPL.1 ) ), 1180 

EXPONENTIAL PILES 
NEUTRON FLUX MEASUREMENTS IN STANDARD, 28 
NEUTRON SOURCE CALIBRATION FOR STANDARD, 747 

EXTENSOMETERS 
CALIBRATION OF, ASTM STANDARDS FOR, 846 

EYES 
RADIATION HAZARDS TO TISSUES OF HUMAN, STANDARDS FOR SAFE EXPOSURE LEVELS TO REDUCE LASER, 1429 

FALLOUT 
PROTECTION FROM, FEDERAL GUIDES AND STANDARDS FOR, 1349 
RADIATION DOSE TO MAN FROM, STANDARDS FOR, 1280 

FAST FLUX TEST FACILITY 
CONTROL SYSTEM FOR, DEVELOPMENT OF STANDARDS FOR, 477 
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^^FFAST FLUX TEST FACILITY (Cont.) 
IN-PILE LOOP FOR, STANDARD FOR FABRICATION OF IN-REACTOR ASSEMBLY OF, 605 
INSTRUMENTATION FDR, DEVELOPMENT OF STANDARDS FOR, 477 

FAST TEST REACTOR 
CONTROL ROD ASSEMBLIES FOR, STANDARDS FOR, 613 
FUEL ELEMENT ASSEMBLY FOR, WELDING STANDARDS FOR DRIVER, 657 
FUEL PINS FOR, QUALITY CONTROL STANDARDS FOR CERAMIC GRADE PLUTONIUM OXIDE (PUO/SUB 2/) 
FOR, 503 

FUEL PINS FOR, QUALITY CONTROL STANDARDS FOR CERAMIC GRADE URANIUM OXIDE (UO/SUB 2/) FDR, 504 
FUEL PINS FOR, STANDARDS FDR INCONEL 600 REFLECTORS FOR, 510 
FUEL PINS FOR, STANDARDS FOR MODIFIED TYPE 316 STAINLESS STEEL CLADDING TUBES FOR DRIVER, 508 
FUEL PINS FOR, STANDARDS FOR MODIFIED TYPE 316 STAINLESS STEEL END CAPS FDR DRIVER, 509 
FUEL PINS FOR, STANDARDS FOR MODIFIED TYPE 316 STAINLESS STEEL WIRE WRAPPING FOR DRIVER, 513 
FUEL PINS FOR, STANDARDS FDR PLUTONIUM OXIDE (PUD/SUB 2/)—URANIUM OXIDE (UO/SUB 2/) 
PELLETS FOR DRIVER, 506 

FUEL PINS FOR, STANDARDS FDR TYPE 302 STAINLESS STEEL PLENUM SPRINGS FOR DRIVER, 512 
FUEL PINS FOR, STANDARDS FDR TYPE 316 STAINLESS STEEL CLAD PLUTONIUM OXIDE (PUO/SUB 
2/)—URANIUM OXIDE (UO/SUB 2/) DRIVER, 505 

FUEL PINS FDR, STANDARDS FOR TYPE 316 STAINLESS STEEL PLENUM SPACERS FDR DRIVER, 511 
FUEL PINS FOR, STANDARDS FOR URANIUM OXIDE (UO/SUB 2/) INSULATOR PELLETS FDR DRIVER, 507 
FUELS AND FUEL COMPONENTS FOR, STANDARD FOR SELECTION OF ACCEPTANCE SAMPLING PLANS FDR, 557 

FASTENERS 
STANDARD FOR MECHANICAL LOCKING DEVICES, 348 
STANDARD FOR PRELOADING THREADED, 346 
STANDARDS FOR THREADED, FOR NUCLEAR COMPONENTS, 581 

FEDERAL REPUBLIC OF GERMANY 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIATION PROTECTION OF WORKERS IN, STANDARDS FOR, 1324 
RADIATION PROTECTION STANDARDS DEVELOPMENT IN, 1229 
RADIATION PROTECTION STANDARDS IN, FOR RELEASE OF RADIOACTIVE MATERIALS FROM NUCLEAR 
FACILITIES, 1586 

RADIATION SAFETY STANDARDS FOR EFFLUENT RELEASES IN, 1581 
RADIOACTIVE MATERIALS SHIPPING IN, LEGAL SPECIFICATIONS FOR, 1120 

FILMS 
USE OF MONDMOLECULAR, AS STANDARD BETA SOURCES (AD-620276), 789 

FILTERS 
FABRICATION AND PERFORMANCE OF HIGH-EFFICIENCY PARTICULATE AIR, STANDARD FDR, 203 
PERFORMANCE OF HIGH-EFFICIENCY PARTICULATE AIR, IN CLEAN ROOM VENTILATION SYSTEMS, 
STANDARD FOR TESTING, 204 

PERFORMANCE OF HIGH-EFFICIENCY PARTICULATE AIR, IN LAMINAR FLOW CLEAN-AIR DEVICES, 
STANDARD FOR EVALUATION OF, 202 

PROCUREMENT OF HIGH-EFFICIENCY PARTICULATE AIR, STANDARDS FOR, 64 
SPECIFICATIONS FOR, ECONOMIC ASPECTS OF STANDARD, 64 
TESTING OF AIR-CLEANING SYSTEM, FOR PARTICULATE REMOVAL EFFICIENCY, STANDARD METHOD FOR, 1028 

FINLAND 
X-RAY STANDARDS IN, 1203 

FIRES 
PREVENTION IN RADIOACTIVE MATERIAL HANDLING FACILITIES, STANDARDS FOR, 1503 
PROTECTION AGAINST, CODES, STANDARDS, AND RECOMMENDED PRACTICES FOR, 1685 
PROTECTION PRACTICES FOR NUCLEAR REACTORS AND RADIOACTIVE MATERIALS HANDLING, MANUALS, NFPA CODES, 
AND STANDARDS FOR, 287 

PROTECTION PRACTICES FOR NUCLEAR REACTORS, RECOMMENDED, 288 
RADIATION PROTECTION STANDARDS FOR HANDLING, IN BUILDINGS HOUSING RADIOACTIVE MATERIALS, 1478 
STANDARD TEST RATING SYSTEM FOR SHELTER, 70 

FISSION PRODUCTS 
DEPOSITION OF, RECOMMENDATION OF STANDARD SURFACE FOR STUDIES ON (DRNL-TM-1304), 1179 
SEPARATION FROM GASES, STANDARD FOR ADSORBENTS FDR, 687 

FISSIONABLE MATERIAL 
CONTROL IN NUCLEAR POWER PLANTS, DEVELOPMENT OF INTERNATIONAL STANDARDS FDR, 133 
CRITICALITY OF SIMPLE NON-ARRAYED, OUTSIDE REACTORS, SAFETY STANDARD FOR, 221 
CRITICALITY SAFETY STANDARDS FOR HANDLING, STORAGE, PROCESSING, AND TRANSPORT OF, 1364 
DETERMINATION IN PLUTONIUM- AND URANIUM-CONTAINING FUELS BY MASS SPECTROMETRY, ASTM STANDARD 
COMPUTERIZED METHOD FOR, 908 

•

HANDLING AND PROCESSING OF, AT NUCLEAR FACILITIES, STANDARDS FOR CRITICALITY SAFETY IN, 1571 
HANDLING AND PROCESSING OF, CRITICALITY SAFETY STANDARDS FOR, 484 
HANDLING AND STORAGE OUTSIDE REACTORS, SAFETY STANDARD FDR, 220 
HANDLING OF, DESCRIPTION OF ANSI N16.1-1969 CRITICALITY SAFETY STANDARDS FOR 
OUTSIDE-REACTOR, 1466 

HANDLING OF, REGULATIONS AND STANDARDS FOR, 1671 
HANDLING STANDARDS FOR, 1167 
IDENTIFICATION OF, STANDARD SYMBOL FOR, 1573 
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FISSIONABLE MATERIAL (Cont.) 
NEUTRON MULTIPLICATION MEASUREMENTS ON, SAFETY STANDARDS FOR SUBCRITICAL, 1365 
PACKAGING FDR SHIPPING, STANDARDS FDR CADMIUM AND WOOD SHIELDING MATERIALS FOR, 1569 
SHIPPING OF, STANDARD METHOD FOR TESTING OF PACKAGING FOR, 1560 
TRANSPORTATION, REGULATORY STANDARDS (TID-7635(P.122-4) ), 1069 

FLAME CUTTING 
SAFETY IN, STANDARD PROVISIONS FOR, 241 

FLANGES 
DESIGN OF 150 LB CORROSION-RESISTANT CAST STEEL, STANDARD FOR, 208 
DESIGN OF FORGED STEEL, FOR USE WITH LENS GASKETS IN HIGH-PRESSURE CHEMICAL INDUSTRY, 
STANDARD FOR, 210 

INSPECTION OF CAST STEEL, STANDARD FOR MAGNETIC PARTICLE, 219 
INSPECTION OF CAST STEEL, STANDARD FOR RADIOGRAPHIC, 216 
INSPECTION OF SURFACES OF CAST STEEL, STANDARD FDR VISUAL, 217 
STANDARD FOR ORIFICE PLATES FOR USE WITH ORIFICE, 338 
STANDARD MARKING SYSTEM FOR, 237 
STANDARD SPECIFICATION OF AUSTENITIC AND FERRITIC STEEL CASTINGS FOR, 246 

FLOWMETERS 
DESIGN AND FABRICATION OF STANDARDS FOR GRAVIMETRIC GAS (K-1632(PT.1 ) ), 805 
DESIGN AND TESTING OF PERMANENT MAGNET, FOR LIQUID METALS, STANDARD FOR, 936 
DESIGN AND TESTING OF PERMANENT MAGNET, FOR LIQUID METALS, STANDARD FOR, 956 
SIGNAL TRANSMITTER FOR PERMANENT MAGNET, STANDARD FDR, 1010 

FLUORIDES 
DETERMINATION IN FUELS BY PYRDHYDROLYSIS AND SPECTROPHOTOMETRY, STANDARD REFEREE METHOD 
FOR, 171 

MONITORING ATMOSPHERIC, EQUIPMENT CALIBRATION AND REFERENCE STANDARD DEVELOPMENT FOR, 1027 

FLUORINE 
DETERMINATION IN LUNAR FINES AND STANDARD ROCKS BY GAMMA ACTIVATION AND RADIOCHEMICAL 
SEPARATION, 1746 

FOILS 
ANALYSIS OF STANDARD, FOR NEUTRON CROSS SECTION AND NEUTRON FLUX DENSITY MEASUREMENTS, 961 
PREPARATION OF STANDARD, FOR NEUTRON CROSS SECTION AND NEUTRON FLUX DENSITY MEASUREMENTS, 

FOOD 
PROCESSING AND PRODUCTION OF, STANDARDS FOR SAFE USE OF RADIATION SOURCES IN, 1499 
RADIOACTIVE CONTAMINATION OF, ICRP STANDARDS FDR LIMITS OF, 1270 
RADIOACTIVE MATERIALS CONTENT IN, STATUS OF JAPAN STANDARDS FOR MAXIMUM PERMISSIBLE, 1522 

FORGING 
STANDARD FOR ZIRCONIUM AND ZIRCONIUM ALLOY, 563 
STANDARDS FOR ALLOY STEEL, 640 
STANDARDS FDR ALUMINUM—CHROMIUM—NICKEL, 564 
STANDARDS FOR LOW-ALLOY STEEL AND STAINLESS STEEL, 691 
STANDARDS FOR TUNGSTEN, 565 
STANDARDS FOR TYPE 403 STAINLESS STEEL, 562 

FRANCE 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIATION PROTECTION STANDARDS FOR INDUSTRY IN, 1155 
RADIATION PROTECTION STANDARDS IN, SURVEY OF, 1284 
RADIOISOTOPE REGULATION IN, STANDARDS FOR, 1127 
STANDARDS FOR RADIATION MONITORING FOLLOWING CRITICALITY ACCIDENTS IN, 1417 
STANDARDS FOR RADIATION PROTECTION DURING INDUSTRIAL RADIOGRAPHY IN, 1326 

GADOLINIUM 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 

GAGES 
DESIGN FOR CHECKING STANDARD PRINTED WIRING BOARD, ENGINEERING DRAWINGS FOR, 776 

GAGES AND METERS 
RADIATION PROTECTION STANDARDS FOR USE OF NEUTRON RADIOMETRIC, 1327 
STANDARDS FDR CARBON METER-EQUILIBRATION METER MODULE FOR LIQUID SODIUM SERVICE, 1024 
STANDARDS FOR DIFFUSION CARBON METER FOR LIQUID SODIUM SERVICE, 1020 
STANDARDS FOR ELECTROCHEMICAL OXYGEN METER FOR LIQUID SODIUM SERVICE, 1022 
STANDARDS FOR EQUILIBRATION DEVICE FOR NONMETALS ANALYSIS IN LIQUID SODIUM, 1021 
STANDARDS FDR HYDROGEN METER FOR LIQUID SODIUM SERVICE, 1019 
STANDARDS FDR OXYGEN-HYDROGEN METER MODULE FOR LIQUID SODIUM SERVICE, 1023 

GALLIUM 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD BAUXITE, CARBONATE, AND SILICATE ROCKS BY 
X-RAY FLUORESCENCE, 1739 
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GALLIUM (Cont.) 
DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD SILICATE ROCKS USING SODIUM CHLORIDE 

BUFFER, EMISSION SPECTROGRAPHIC, 1740 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FDR, 1320 

GALLIUM ISOTOPES 
RADIOACTIVITY STANDARDS DF, USERS' GUIDES FOR, 1481 

GAMMA RADIATION 
DETECTION OF, INSTRUMENTS, MEASUREMENT TECHNIQUES, AND STANDARDS FOR, 930 
DOSE DISTRIBUTION IN RECTANGULAR FIELDS FROM RADIOTHERAPY UNIT USING COBALT-60, METHOD 

FOR CONSTRUCTING STANDARD ISDDOSE CURVES FOR, 1376 
DOSE DISTRIBUTION IN THERAPY OF HUMAN PELVIC AREA, ROLE DF INDIVIDUAL DEVIATION FROM 

STANDARD IN ACCURACY DF, 1437 
DOSE RATE DISTRIBUTION IN STANDARD MAN SLAB PHANTOM, USE OF ANISN COMPUTER CODE TO 

CALCULATE MONOENERGETIC, 1386 
DOSE STANDARDS, NATIONAL INTERCOMPARISON, 1086 
DOSE TO MAN FROM RADON-CONTAMINATED GOLD JEWELRY AND PERMANENT RADON SEED IMPLANTS, 

PROPOSED STANDARDS REGARDING, 1390 
DOSIMETRY AT 0.2 X 10/SUP 4/ TO 4 X 10/SUP 4/ RAD, STANDARD METHOD USING FRICKE DOSIMETER 

FOR, 926 
DOSIMETRY AT 0.3 TO 3.0 MEV, GRAPHITE CAVITY IONIZATION CHAMBER EXPOSURE STANDARD FOR, 1589 
DOSIMETRY OF LOW-LET, IN MAN AND MAMMALS, COBALT-60 STANDARD FOR CALCULATION OF, 1298 
DOSIMETRY OF, DESIGN AND PERFORMANCE DF FACILITY FDR STANDARDS FOR, 1175 
DOSIMETRY OF, PERFORMANCE SPECIFICATION STANDARD FOR POCKET IONIZATION DOSIMETERS FOR, 1001 
DOSIMETRY DF, STANDARD FOR DESIGN OF POCKET IONIZATION CHAMBER FDR PERSONNEL, 975 
DOSIMETRY OF, STANDARD FOR DIRECT-READING POCKET IONIZATION DETECTOR FOR, 981 
DOSIMETRY OF, STANDARD FOR INDIRECT-READING CAPACITOR-TYPE POCKET IONIZATION DETECTOR FOR, 982 
DOSIMETRY OF, STANDARDS FDR, 1296 
EMISSION OF, WAVELENGTH STANDARDS FOR, (E/T), 1293 
INTENSITY IN INDUSTRIAL AND MEDICAL INSTALLATIONS, STANDARDS FOR, 1319 
MEASUREMENT AS CALIBRATION STANDARDS, 814 
MEASUREMENT OF, STANDARDS FOR, 1133 
SHIELDING FROM, STANDARDS FOR, 1583 
SPECTRA FROM SEMI-CONDUCTOR DETECTORS, METHOD OF STANDARD SPECTRUM FITTING FOR ANALYSIS OF, 1050 
STANDARD FDR UNIT OF EXPOSED DOSE OF, MEASUREMENTS DF PRECISION FOR, 1616 

GAMMA SOURCES 
BOOK- SAFETY STANDARD FOR NON-MEDICAL X-RAY AND SEALED GAMMA-RAY SOURCES. PART I. 

GENERAL, 1142 
CALIBRATION OF STANDARD AMERICIUM-241, CESIUM-137, AND CDBALT-60, 1036 
CALIBRATION OF 4PI BETA—GAMMA COUNTING RATE OF CDBALT-60, FOR POSSIBLE USE AS STANDARDS, 

INTERNATIONAL (NP-15052), 774 
CALIBRATION DF, DESIGN SPECIFICATIONS FOR STANDARD GAMMA SOURCE FOR CALIBRATING, 1032 
DESIGN AND FABRICATION DF MARK II BNL STANDARD COBALT, 815 
DESIGN SPECIFICATIONS OF STANDARD, FOR CALIBRATING DOSIMETERS AND GAMMA SOURCES, 1032 
DETERMINATION IN INDUSTRIAL WATER OR WASTE WATER BY SCINTILLATION COUNTING, ASTM STANDARD METHOD 

FDR, 919 
DETERMINATION IN PHOSPHORUS-32 PREPARATIONS, ASTM STANDARD METHOD FOR, 913 
DETERMINATION IN RADIOISOTOPES, ASTM STANDARD METHODS FOR, 916 
DEVELOPMENT FOR PHOTON DOSIMETRY STANDARDS, 1593 
ENERGY MEASUREMENTS FOR BISMUTH-207, BISMUTH-212, AND THALLIUM-208, FOR USE AS STANDARDS, 

(E), 858 
ENERGY MEASUREMENTS ON STANDARD, 1214 
FABRICATION FOR RADIOGRAPHY, STANDARD FOR, 972 
FABRICATION OF BNL STANDARD COBALT-60, 750 
HANDLING IN LABORATORIES, STANDARDS FDR, 1308 
HAZARDS TO INDUSTRIAL PERSONNEL, STANDARDS FOR PROTECTION AGAINST, 1326 
HAZARDS TO MEDICAL PERSONNEL DURING PREGNANCY, STANDARDS FDR PROTECTION AGAINST, 1310 
PREPARATION OF CLASS I STANDARD, FOR CALIBRATION OF SEMICONDUCTOR AND SCINTILLATION 

SPECTROMETERS, 996 
PREPARATION OF STANDARD CESIUM-137, COBALT-60, AND STRONTIUM-90—YTTRIUM-90, FDR 

CALIBRATION OF SCINTILLATION DETECTORS, 1053 
PREPARATION OF STANDARD RADIOISOTOPE, FOR CALIBRATION OF RADIATION DETECTORS, 1034 
PRODUCTION OF STANDARD CALIBRATION, DEVELOPMENTS IN, 813 
RADIATION PROTECTION CODE FOR SEALED, IN INDUSTRIAL RADIOGRAPHY, 1525 
SHIELDING FOR RADIOGRAPHY, STANDARD FOR, 971 
SPECIFICATIONS FOR HIGH-ACTIVITY, FOR RADIOGRAPHY AND TELETHERAPY (ICRU-I8), 1540 
STANDARD FOR COBALT-60 AND CESIUM-137, FOR CALIBRATION DF GAMMA DETECTORS, US NBS, 1054 
STANDARDS FDR HIGH-ACTIVITY, 1493 
STANDARDS FOR USE IN PRODUCTION AND PROCESSING OF FOODS, 1499 
SURFACE CONTAMINATION BY, STANDARDS FDR WORKING LIMITS FOR PERSONNEL FOLLOWING, 1576 
USE FOR THERAPY, RADIATION PROTECTION CODE FOR, 1526 
USE FOR THERAPY, RADIATION PROTECTION CODE FOR MEDICAL PERSONNEL DURING, 1527 
USE OF LEAD-212, AS TIME CALIBRATION STANDARD IN DELAYED COINCIDENCE MEASUREMENTS, 1014 

GAMMA SPECTROMETERS 
CALIBRATION OF SEMICONDUCTOR AND SCINTILLATION, PREPARATION OF STANDARD GAMMA SOURCE FOR, 996 
DESIGN, PERFORMANCE, AND TESTING OF COMPUTER-BASED, FOR MONITORING RADIOACTIVE GAS 

STREAMS, STANDARD FOR, 1042 
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GAS CHROMATOGRAPHY 
STANDARDS FOR LIQUID SODIUM COVER GAS SAMPLING SYSTEM, 1041 

GAS FLOW 
CALIBRATION OF, PERFORMANCE OF GRAVIMETRIC STANDARD FOR (K-1632(PT.2)), 50 
DESIGN AMD FABRICATION OF STANDARDS FOR GRAVIMETRIC (K-1632(PT.1 ) ), 805 
MEASUREMENT OF, GRAVIMETRIC STANDARD FOR, 832 

GASEOUS DIFFUSION PLANTS 
RADIATION STANDARDS AT, IN PADUCAH, KY. AND OAK RIDGE, TENN. (KY-400), 1088 

GASEOUS DIFFUSION PROCESS 
EFFICIENCY AND STANDARDS FOR URANIUM ISOTOPE SEPARATION, 1422 

GASES 
CLEANING OF, STANDARD FOR HIGH-EFFICIENCY PLEATED-BED ADSORBER CELLS FOR, 686 
MONITORING OF STREAMS OF RADIOACTIVE, STANDARD FOR GAMMA SPECTROMETER—COMPUTER SYSTEM FDR, 1042 
RADIOACTIVITY IN, DEVELOPMENT OF STANDARD UNITS FOR, 1590 

GLASS 
ANALYSIS OF STANDARD, FOR TRACE ELEMENTS BY NEUTRON ACTIVATION, 1744 
DIFFUSION OF SODIUM-24 IN VISCOSITY STANDARD SILICATE, 1742 

GLOVE BOXES 
DESIGN STANDARDS AND DECONTAMINATION FACILITY FOR, 1176 
EVALUATION AND TESTING OF, STANDARDS FOR (RFP-343 ), 1193 

GOLD 
DEPOSITION ON PYROLYTIC GRAPHITE FOR USE AS ANALYTICAL STANDARD, ELECTRO-, 1654 
DETERMINATION IN CLINICAL STANDARD SAMPLE OF UREA BY NEUTRON ACTIVATION AND RADIOCHEMICAL 
SEPARATION, 1733 

DETERMINATION IN METEORITES, STANDARD ROCKS, AND TEKTITES BY INTERNAL-REFERENCE NEUTRON 
ACTIVATION METHOD AND RADIOCHEMICAL SEPARATION, 1734 

DETERMINATION IN NBS STANDARD ROCK SAMPLES G-1 AND W-1 BY NEUTRON ACTIVATION, PRECISION IN, 1709 
DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION AND RADIOCHEMICAL SEPARATION, 1772 
RADIOACTIVITY STANDARDS DF, USERS' GUIDE FOR, 1320 

GOLD ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 

GOLD ISOTOPES AU-197 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FOR USE AS STANDARD, 964 

GOLD ISOTOPES AU-198 
STANDARDS OF, FOR DIAGNOSTIC AND THERAPEUTIC USE, 1085 

GRANITES 
ANALYSIS OF GERMAN STANDARD, BY NEUTRON ACTIVATION, 1762 
ANALYSIS OF STANDARD FOR CHROMIUM, COBALT, LANTHANUM, MANGANESE, SAMARIUM, SCANDIUM, AND 
" SODIUM BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRIC METHODS, 1670 
ANALYSIS OF STANDARD G-1 AND G-B, FOR RARE EARTHS, BY X-RAY FLUORESCENCE, 1660 
ANALYSIS OF STANDARD G-1, FOR INDIUM BY NEUTRON ACTIVATION METHODS, 1662 
ANALYSIS DF STANDARD G-2, FOR LEAD, RUBIDIUM, STRONTIUM, THORIUM, AND URANIUM, 
ISOTOPIC-DILUTIQN TECHNIQUE FOR, 1687 

ANALYSIS OF STANDARD, FOR URANIUM BY NEUTRON ACTIVATION METHODS, 1658 
POTASSIUM CONTENT IN STANDARD, 1664 
RARE EARTH CONTENTS IN STANDARD G-1, 1649 
THORIUM CONTENT IN STANDARD, 1664 
URANIUM CONTENT IN STANDARD, 1664 

GRANODIORITES 
ANALYSIS OF STANDARD GSP-1, FOR RUBIDIUM, STRONTIUM, LEAD, THORIUM, AND URANIUM BY 
ISOTOPE DILUTION, 1686 

POTASSIUM CONTENT IN STANDARD, 1664 
THORIUM CONTENT IN STANDARD, 1664 
URANIUM CONTENT IN STANDARD, 1664 

GRAPHITE 
ANALYSIS FOR ASH, ASTM STANDARD TEST METHOD FOR, 923 
ANALYSIS FOR BORON, PREPARATION OF STANDARD SAMPLES FOR SPECTROSCOPIC, 1624 
COATING OF PYROLYTIC, WITH THIN METAL FILMS FOR USE AS ANALYTICAL STANDARDS,1654 
CRYSTAL LATTICE PARAMETERS OF NUCLEAR, STANDARD METHOD FOR MEASUREMENT OF, 299 
DENSITY OF MANUFACTURED ARTICLES OF BORONATED AND NATURAL, STANDARD METHOD FOR 
MEASUREMENT IN AIR OF, 281 

MOISTURE CONTENT OF NUCLEAR, STANDARD TEST METHOD FOR MEASUREMENT OF, 223 
NEUTRON ENERGY SPECTRA IN STANDARD BLOCKS OF, 808 
PROPERTIES FOR USE AS HIGH-TEMPERATURE THERMAL CONDUCTIVITY STANDARD, 1699 
PROPERTIES OF PRE-IRRADIATED AND POST-IRRADIATED, STANDARD METHOD FOR REPORTING, 454 
RADIATION DOSE IN, CALORIMETER FOR STANDARD MEASUREMENTS OF ABSORBED PHOTON, 1012 
TESTING OF DELTA-IN-HOURS PURITY OF NUCLEAR, STANDARD METHOD FOR, 453 
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GRAPHITE SYSTEMS 
FE/SUB 2/0/SUB 3/—GRAPHITE, USE AS STANDARD FOR OXYGEN DETERMINATION IN STEELS BY 
NEUTRON ACTIVATION, 1712 

GREAT BRITAIN 
RADIATION PROTECTION STANDARDS FOR INDUSTRY IN, 1266 
RADIATION SYMBOL STANDARD FOR, 3510 (1968), 1558 

GROUND 
MOTION OF NUCLEAR POWER PLANT SITE, FOLLOWING OPERATING BASIS EARTHQUAKE, STANDARDS FOR 
EVALUATING, 617 

GYPSUMS 
PHYSICAL PROPERTIES OF BUILDING MATERIAL, STANDARD METHOD FOR TESTING, 224 

HAFNIUM 
DETERMINATION IN STANDARD ALUMINUM—SILICON SYSTEM BY NEUTRON ACTIVATION, 1764 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN ZIRCONIUM STANDARDS (KAPL-M-FW-4 ), 1622 
PROPERTIES OF CHUNKLET AND SPONGE, STANDARD FDR, 279 

HAMBURG ELECTRON SYNCHROTRON 
SYNCHROTRON RADIATION OF, USE AS FUNDAMENTAL RADIOMETRIC STANDARDS, 1255 

HANDBOOKS AND MANUALS 
ELECTRICAL DESIGN STANDARDS AND GRAPHICAL SYMBOLS (CF-60-10-62(REV.1)), 717 
FOR STANDARD NUCLEAR INSTRUMENT MODULES (PPAD-584D), 790 
HEALTH AND SAFETY LABORATORY STANDARD PROCEDURES, 1672 
ON RADIATION PROTECTION REGULATIONS AND STANDARDS FOR EGCR (EGCR-4(SUPPL.1)), 1180 
ON SAFETY STANDARDS FOR NON-MEDICAL X-RAY AND SEALED GAMMA SOURCES, PT. I, 1142 
ON STANDARD PRACTICES FDR ETR AND MTR IRRADIATIONS (ID0-16428(REV.1)), 11 
ON STANDARD PROCEDURES FOR HEALTH AND SAFETY LABORATORY, 1462 
RADIATION PROTECTION STANDARDS FOR RESEARCH AND TEACHING, 1211 
SAFETY GUIDELINES FOR ELECTRICAL EQUIPMENT USED AT ORNL (ORNL-P-2656), 1220 
SPECIFICATION GUIDES AND STANDARDS FOR ARCHITECTURAL AND CIVIL ENGINEERING AT HAPO (TID-15244 (REV.)), 

15 
SPECIFICATION GUIDES AND STANDARDS FOR CHEMICAL, MECHANICAL, SANITARY, AND STEAM ENGINEERING AT HARD 
(TID-15245 (REV. )), 16 

SPECIFICATION GUIDES FOR CHEMICAL, CIVIL, ELECTRICAL, AND MECHANICAL ENGINEERING AT HAPO 
(TID-15246(V0L.I) (REV.)), 17 

SPECIFICATION GUIDES FOR CIVIL, ELECTRICAL, AND STRUCTURAL ENGINEERING AT HAPO 
(TID-15246(V0L.II) (REV. )), 18 

SPECIFICATION GUIDES FOR CIVIL, ELECTRICAL, MECHANICAL, AND STRUCTURAL ENGINEERING AT HAPO 
(TID-19753), 19 

SPECIFICATION GUIDES FDR INSTRUMENTS AND RADIATION DETECTORS AT HAPO (TID-19752), 740 
SPECIFICATION GUIDES FOR WELDING AT HAPO (TID-19752 (REV.)), 21 
STANDARD FOR MAINTENANCE, 556 

HANDLING AND STORAGE 
METHODS FOR FISSIONABLE MATERIALS, CRITICALITY SAFETY STANDARDS FOR, 484 
SAFETY STANDARDS FOR, OF FISSIONABLE MATERIALS, 1167 
STANDARDS FOR PREPARING COMPONENTS FOR, 345 
STANDARDS FOR RADIOACTIVE MATERIAL, SAFETY, 85 
STANDARDS FOR RADIOISOTOPE, 1159 
STANDARDS FOR SNAP-27, EMERGENCY RADIOLOGICAL CONTROL, 1339 
STANDARDS FOR SNAP-27, ROUTINE RADIOBIOLOGICAL CONTROL, 1338 

HANFORD PRODUCTION REACTORS 
MAINTENANCE CONTROL STANDARDS FOR, SYSTEM OF ENGINEERED, 89 
SAFETY SYSTEMS FOR, DESIGN STANDARDS FOR, 99 

HANFORD PRODUCTION REACTORS (N) 
OPERATION OF, COMPARISON OF SAFETY LIMITS AND PROCESS STANDARDS LIMITS FOR, 635 

HEALTH PHYSICS 
EVALUATION AND TESTING OF GLOVE BOXES, STANDARDS FOR (RFP-343), 1193 
INTERNATIONAL STANDARDS FOR COMMUNITY MEDICAL SERVICES (EUR-359.F), 1097 
MANUAL ON HEALTH AND SAFETY LABORATORY STANDARD PROCEDURES, 1672 
RADIATION PRACTICES AND STANDARDS OF, AT OAK RIDGE, TENN. AND PADUCAH, KY. (KY-400), 1088 
RADIATION PROTECTION MANUAL FOR EGCR, REGULATIONS AND STANDARDS DF (EGCR-4(SUPPL.1)), 1180 
STANDARDS FOR DESIGN AND OPERATION OF ACCELERATORS, 883 
STANDARDS FOR PUERTO RICO POWER REACTOR, 1303 
STANDARDS FOR RADIOLOGY DEPARTMENTS AND RADIATION LABORATORIES IN U.S.S.R. 
(JPRS-14974(P.10-15)), 1066 

STANDARDS OF THE EUROPEAN ATOMIC ENERGY COMMUNITY FOR THE POPULATION AND WORKERS IN 
ATOMIC ENERGY (NP-TR-1161 ), 1119 

STANDARDS ON ENVIRONMENTAL CONTAMINATION AND POLLUTION, DEVELOPMENT OF US, 1592 

HEAT EXCHANGERS 
CONSTRUCTION FOR GAS-COOLED GRAPHITE-MODERATED POWER' REACTORS, STANDARDS FOR STEEL, 91 
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HEAT EXCHANGERS (Cont.) 
STANDARD FDR DESIGN AND PERFORMANCE OF AIR-COOLED, FOR NUCLEAR STEAM-SUPPLIED SYSTEMS, 46 
STANDARD FOR FABRICATION OF LIQUID METAL-TO-LIQUID METAL INTERMEDIATE, 306 
STANDARD FOR SEAMLESS ANNEALED NICKEL—CHROMIUM—IRON ALLOY TUBES FOR, 378 
STANDARD SPECIFICATIONS FOR SEAMLESS NICKEL AND NICKEL ALLOY, 244 
STANDARDS FOR INTERMEDIATE, FOR SODIUM COOLED REACTORS, 633 
STANDARDS FOR REACTOR, FOR COOLING CIRCULATING INERT GAS OR AIR, 677 

HEAT EXCHANGERS (LIQUID-LIQUID) 
STANDARD FOR FABRICATION AND ACCEPTANCE OF SHELL AND TUBE, 462 

HEAT TRANSFER SYSTEMS 
STANDARD FOR WELDING, EXAMINING, AND TESTING OF LIQUID METAL, 399 

HEATED EFFLUENTS 
CONTROL OF, WATER QUALITY STANDARDS PROGRAMS FOR, 638 
CONTROL STANDARDS FOR POWER REACTOR, 490 
RELEASE TO RIVERS IN SWITZERLAND, STANDARDS FOR, 150 

HEATERS 
DESIGN AND PERFORMANCE OF CYLINDRICAL METAL-SHEATHED ELECTRIC RESISTANCE, FOR NUCLEAR OR 
SPECIAL USE, 309 

DESIGN STANDARDS FOR ELECTRIC, FOR SIMULATING LIQUID METAL COOLED FUEL PINS, 634 
PERFORMANCE STANDARDS FOR ELECTRIC, FOR SIMULATING LIQUID METAL COOLED FUEL PINS, 634 
STANDARD FOR MATERIAL FOR, 314 
STANDARDS FDR METAL-SHEATHED MINERAL-INSULATED ELECTRIC RESISTANCE, 628 
STANDARDS FOR REACTOR PIPING, 663 

HELIUM 
STANDARDS FOR USE AS SODIUM COVER GAS, PURITY, 684 

HELIUM ISOTOPES HE-3 
NEUTRON REACTIONS (N,P) AT THERMAL ENERGY, CROSS-SECTION MEASUREMENT FDR USE AS STANDARD, 

(E), 1458 

HELIUM ISOTOPES HE-4 
USE AS THERMOMETRY STANDARD FOR TEMPERATURES OF 1 TO 5 DEGREE K, 1637 

HOLMIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1649 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 

HOLMIUM ISOTOPES HO-165 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FOR USE AS STANDARD, 964 

HORMONES, PANCREATIC 
INSULIN, RADIOIMMUNOASSAY IN RAT TISSUES, ACCURACY OF NATIVE CRYSTALLINE STANDARD PORK, 1 

HOT CELLS 
DESIGN AND FABRICATION OF, FOR HANDLING UNSEALED RADIOACTIVE MATERIALS, STANDARD FOR, 156 

HUNGARY 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 

HYDROGEN 
ABUNDANCE RELATIVE TO DEUTERIUM IN TWO REFERENCE WATER STANDARDS, 1754 
NEUTRON ELASTIC SCATTERING CROSS SECTIONS FOR, USE AS STANDARD FOR FAST-NEUTRON FLUX 
MEASUREMENTS, (T), 622 

SPECTRA DF MASER, COMPARISON OF CESIUM BEAM TUBE FREQUENCY STANDARDS AND, 765 

HYDROGEN ISOTOPES 
DETERMINATION IN HEAVY WATER BY SPECIFIC GRAVITY MEASUREMENTS, STANDARD FOR, 967 

IGNEOUS DEPOSITS 
POTASSIUM CONTENT IN STANDARD ANDESITE, BASALT, AND PERIDDTITE, 1664 

IGNEOUS ROCKS 
ANALYSIS OF STANDARD W-1, FOR RARE EARTHS, BY X-RAY FLUORESCENCE, 1660 
THORIUM CONTENT IN STANDARD AND DENSE, 1664 
URANIUM CONTENT IN STANDARD AND DENSE, 1664 

INDEXES 
FDR HAPO ENGINEERING STANDARDS (TID-19755), 20 

INDIA 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIATION PROTECTION STANDARDS FOR, 1067 

INDIUM 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION METHODS, 1662 
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# NDIUM ( C o n t . ) 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FOR USE AS STANDARD, 964 

INDUCTORS 
DEVELOPMENT OF STANDARD, FDR 0.05 MUH TO 100 MUH RANGE, 831 

INDUSTRIAL HYGIENE 
RADIATION PROTECTION STANDARDS FDR, IN FRANCE, 1155 
STANDARDS FDR HANDLING RADIOISOTOPES, 1157 
STANDARDS FOR RADIATION PROTECTION, 1130 

INDUSTRIAL MANAGEMENT 
STANDARD STRUCTURE FOR, ALO (ALO-1), 1656 

INFORMATION CENTERS 
DESCRIPTION OF AMERICAN NUCLEAR SOCIETY'S NUCLEAR STANDARDS, 1605 
DESCRIPTION OF INFORMATION CENTER ON NUCLEAR STANDARDS (ICONS), 1761 

INSPECTION 
see also Ultrasonic Inspection 
METHODS AND STANDARDS FOR REACTOR PRESSURE VESSELS, 135 
SPECIFICATIONS FOR PIPING AND PRESSURE VESSELS, FABRICATION AND MATERIALS, 23 
STANDARDS FDR WATER COOLED POWER REACTOR COOLING SYSTEMS, ASME, 131 

INSTRUMENTATION 
DEVELOPMENT OF TRANSISTORIZED POWER SUPPLY FOR ESONE STANDARD PLUG-IN SYSTEM (EUR-30.E), 12 
MODULE SYSTEM FOR, ENGINEERING DRAWINGS OF STANDARD, 781 
MODULES FOR NUCLEAR, STANDARD, 806 
SPECIFICATION GUIDES FOR, AT HAPO (TID-15246(VOL.II ) (REV.)), 18 

INSTRUMENTS 
CALIBRATION OF NEUTRON SOIL WATER, POLYETHYLENE STANDARDS FDR, 838 
CALIBRATION OF, STANDARD FOR, 949 
DESCRIPTION OF JAPANESE STANDARD MODULAR, 869 
DESIGN AND OPERATION OF AEC STANDARD MODULAR, FOR FIELD USE, 862 
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NEUTRONS, INTERMEDIATE 
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DETERMINATION IN URANIUM DIOXIDE BY SPECTROPHOTOMETRY, STANDARD REFEREE METHOD FOR, 171 
STANDARDS FOR USE AS SODIUM COVER GAS, PURITY, 684 
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SAFETY IN SPACE, OUTLINE OF STANDARDS AND EVALUATION OF (TID-7698(PT.I)(P.31-2)), 34 
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HEALTH PHYSICS EXPERIENCES AND PERSONNEL PROTECTION STANDARDS AT, IN ITALY, 1521 
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PIPING SYSTEMS FOR, DEVELOPMENT AND SIGNIFICANCE OF ANSI B31.7 STANDARD FOR, 478 
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RADIOACTIVE WASTE DISPOSAL FROM, IN UNITED KINGDOM, APPLICATION OF ICRP STANDARDS FOR 
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RADIOACTIVE WASTE FROM, STANDARDS FOR, 156 
SAFETY ASPECTS OF, DEVELOPMENT OF CODES AND STANDARDS ON, 300 
SAFETY OF, ROLE OF IAEA IN ESTABLISHING STANDARDS FOR, 1430 
SAFETY STANDARDS FOR, HISTORICAL DEVELOPMENT OF AEC, 60 
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SITING IN U. K. OF, SAFETY ASSESSMENT STANDARDS FOR, 154 
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STANDARDS FOR, INDEX TO RDT, 712 
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NUCLEAR WEAPONS 
TESTING OF, STANDARD METHODS FOR ENVIRONMENTAL (SC-4452C(M ) ), 748 
TESTING OF, STANDARDS FOR RADIATION PROTECTION DURING, 1233 

NUCLEI 
DEUTERON REACTIONS USING POLARIZED BEAMS, METHOD FOR DETERMINATION OF SECONDARY STANDARDS 
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DEUTERON REACTIONS USING POLARIZED BEAMS, PRECISE METHOD FOR DETERMINATION OF ANALYZING 
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OAK RIDGE 
RADIATION STANDARDS FOR CARBIDE PLANTS AT (KY-400), 1088 

OPTICAL SYSTEMS 
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BOOK- 1968 BOOK OF ASTM STANDARDS WITH RELATED MATERIAL, PART 32, 1694 

ORNL GRAPHITE REACTOR ^ ^ 
EXPERIMENTS IN, GENERAL STANDARDS GUIDE FOR (ORNL-TM-281 ), 5 ^ ^ ^ 

ORNL RESEARCH REACTOR 
EXPERIMENTS IN, GENERAL STANDARDS GUIDE FOR (ORNL-TM-281), 5 
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DETERMINATION IN STANDARD REFERENCE MATERIALS BY FAST NEUTRON ACTIVATION, 1711 
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PEOPLES DEMOCRATIC REPUBLIC OF GERMANY 
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DIRECTORY OF NUCLEAR STANDARDS DEVELOPMENT COMMITTEES IN USA, 1743 
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MANAGEMENT OF, ALO STANDARD STRUCTURE FOR (ALO-1), 1656 
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RADIATION EXPOSURE OF, BASIS FOR STANDARDS FOR MAXIMUM PERMISSIBLE, 1582 
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ESTABLISHING STANDARDS FOR PROTECTION AGAINST LASER, 1428 
RADIATION HAZARDS TO LASER, RECOMMENDATIONS FOR EXPOSURE STANDARDS LIMITING LASER, 1427 
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RADIATION PROTECTION FOR URANIUM MINING, CZECHOSLOVAKIA STANDARDS FOR, 1505 
RADIATION PROTECTION OF ACCELERATOR, STANDARDS FOR, 1451 
RADIATION PROTECTION OF LABORATORY, HANDLING RADIOISOTOPES, STANDARDS FOR, 1279 
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FOR LABORATORY PERSONNEL HANDLING RADIOISOTOPES, 1279 
FOR MAN AND PERSONNEL DURING MEDICAL DIAGNOSIS, 1335 
FOR MAN DURING DIAGNOSTIC RADIOGRAPHY, ICRP, 1515 
FOR MAN DURING MEDICAL DIAGNOSTIC PROCEDURES, ICRP RECOMMENDATIONS ON, 1578 
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FOR MAN, ICRP (1969), 1516 
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FOR MAN, REVIEW OF, 1362 
FOR MANNED SPACE FLIGHT, 1289 
FOR MANNED SPACE FLIGHT, EVALUATION OF, 1286 
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FOR MEDICAL PERSONNEL HANDLING RADIOISOTOPE-CONTAMINATED CADAVERS, 1259 
FOR NUCLEAR CANAL EXCAVATION, 1149 

INDUSTRY IN FRANCE, 1155 
INDUSTRY PERSONNEL, IN SWITZERLAND, LEGISLATION FOR, 1327 
INSTALLATIONS, 1104 

FDR NUCLEAR POWER PLANT EFFLUENTS, 1475 
FOR NUCLEAR REACTOR, 72 
FOR OCCUPATIONAL EXPOSURE (TID-16741), 1068 
FOR OPERATION OF LASERS, 1329 
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STANDARDS FOR PROTECTION OF POPULATION DURING PEACETIME, 1168 
STANDARDS FOR PUBLIC EXPOSURE, 1418 
STANDARDS FOR PUERTO RICO POWER REACTOR, 1303 
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STANDARDS FOR RADON IN DRINKING WATER, 1240 
STANDARDS FOR SHIPPING RADIOISOTOPES BY MAIL IN AUSTRALIA, 1528 
STANDARDS FOR SURFACE CONTAMINATION BY RADIOACTIVE MATERIALS, CRITERIA FOR, 1607 
STANDARDS FOR TESTING OF NUCLEAR WEAPONS, 1233 
STANDARDS FOR TRANSPORTATION OF RADIOACTIVE COMPOUNDS IN U.S.S.R., 1285 
STANDARDS FOR UNSEALED SOURCES, 1295 
STANDARDS FDR URANIUM MINERS, DEVELOPMENT OF, 1373 
STANDARDS FOR URANIUM MINES, 1322 
STANDARDS FDR USE OF DENTAL X RAY EQUIPMENT IN U. S., 1334 
STANDARDS FDR USE OF LASERS AT SANDIA LABORATORY, 1347 
STANDARDS FOR USE OF RADIATION SOURCES FOR DEMONSTRATIONS AND EXPERIMENTS AT HIGH SCHOOL 
AND UNDERGRADUATE COLLEGE LEVEL, 1248 

STANDARDS FDR WORKING LIMITS FOR PERSONNEL EXPOSED TO CONTAMINATED SURFACES, 1576 
STANDARDS FOR X-RAYS EMITTED BY HOME TELEVISION RECEIVERS, 1490 
STANDARDS FOR, AEC REGULATORY PROGRAM FDR, 1610 

AGAINST RADIOACTIVITY IN ENVIRONMENT, 1090 
AT ACCELERATORS, 1087 
CANADIAN LEGISLATION FOR CONTROL OF DESIGN AND SALES EQUIPMENT IN RELATION 
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COMPARISON OF, WITH EXPOSURES DURING NUCLEAR REACTOR EXPERIMENTS, 1216 
CONFIRMATION AND REVISION OF, 1250 
DESCRIPTION OF AMERICAN NUCLEAR SOCIETY'S INFORMATION CENTER ON, 1605 
DEVELOPMENT BY AEC OF, 1132 
DEVELOPMENT IN USA, 1597 
DEVELOPMENT OF, 695 
DEVELOPMENT OF, 1152 
DEVELOPMENT OF, 1162 
DEVELOPMENT OF, 1409 
DEVELOPMENT OF (AHSB(A)-R-8(P.113-21 ) ), 1129 
DEVELOPMENT OF DOMESTIC AND INTERNATIONAL, 1545 
EVALUATION OF, 1265 
EVOLUTION OF USA AND INTERNATIONAL, 1514 
FEDERAL RADIATION COUNCIL, 1194 
FROM RADIUM IN SKELETON OF MAN, 1226 
FROM STRONTIUM-90 IN SOILS, 1225 
HIGHLIGHTS OF JCAE HEARINGS ON, 1089 
IAEA (1967), 1534 
IN CANADA, 1145 
IN CONTAMINATED ENVIRONMENTS, 1184 
IN HANDLING UNPROTECTED RADIOACTIVE SUBSTANCES, 1223 
IN YUGOSLAVIA (JPRS-31993), 1172 
OF PERSONNEL, 1185 
OF PERSONNEL AT HANFORD, 1186 
PROBLEMS IN SETTING, 156 
PROBLEMS OF ENFORCING STATE REGULATORY CONTROL PROGRAMS FDR, 1613 
REVIEW OF, 1273 
REVIEW OF AGENCIES FOR ESTABLISHMENT OF, 1099 
REVIEW OF DEVELOPMENT OF ICRP, 1556 
ROLE OF AEC IN DEVELOPING, 1151 
ROLE OF DOSE-EFFECT MODIFYING FACTORS IN, 1460 
ROLE OF ENVIRONMENTAL PROTECTION AGENCY IN DEVELOPING, 1612 
ROLE OF HEALTH PHYSICS SOCIETY IN DEVELOPMENT OF, 1606 
SIGNIFICANCE OF RELATIVE BIOLOGICAL EFFECTIVENESS IN, 771 
SUMMARY OF BASIC PRINCIPLES FDR ICRP, 1518 
USE AND ABUSE OF, 1614 
USE OF AVERAGE-ANNUAL CONCENTRATION FOR, 1457 
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STANDARDS IN COLOMBIA, 1246 
STANDARDS IN FLORIDA, 1146 
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STANDARDS IN SWEDEN FOR NUCLEAR POWER PLANT EFFLUENTS, 165 
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IN DEVELOPMENT OF, 1603 
STANDARDS IN USA FOR, TRENDS IN NATIONAL COUNCIL ON RADIATION PROTECTION (1957), 1523 
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DRAWINGS FOR, 827 
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RADIATION SOURCES 
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CLASSIFICATION OF SEALED, STANDARD FOR 
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RADIATION SOURCES (Cont.) 
STORAGE FACILITIES FOR, SAFETY STANDARDS FDR, 1468 
URANIUM CONTENTS OF INTERNATIONAL STANDARD, 1669 
USE IN UK INDUSTRY, SAFETY STANDARDS FOR, 1565 
USE IN YUGOSLAVIA, STANDARDS FOR (JPRS-31993), 1172 

RADIATION STANDARDS AND UNITS 
BIBLIOGRAPHY ON REGULATIONS, STANDARDS, AND GUIDES FDR MICROWAVES, UV RADIATION, LASER 
RADIATION, AND RADIATION FROM TELEVISION RECEIVERS, 1380 

CALIBRATION OF BARC THERMAL NEUTRON FLUX STANDARD USING MANGANESE—NICKEL ALLOY, ABSOLUTE, 
CHEMICAL COMPOSITION AND MASS OF ORGANS AND TISSUES OF 70-KG REVISED STANDARD MAN, 1217 
COMPILATION FOR DOSIMETRY AND RADIATION DETECTION, NATIONAL BUREAU OF STANDARDS, 930 
DEVELOPMENT OF, REVIEW OF U.S., 1674 
EURATOM STANDARDS BUREAU FDR NUCLEAR MEASUREMENTS, ACTIVITIES OF, 772 
EVALUATION OF ALL-UNION STATE STANDARD 8848-63 FOR, 1343 
EVALUATION OF ROENTGEN EQUIVALENT THERAPEUTIC (RET) FOR EXPRESSION OF NOMINAL STANDARD 
DOSE (NSD) FOR THERAPY, 1513 

EVALUATION OF, DEFINED IN GERMAN JOURNAL OF STANDARDS, 1230 
RECOMMENDATIONS ON, ICRU, 1092 

RADIOACTIVE CONTAMINATION 
HAZARDS IN PUBLIC ENVIRONMENT, IAEA CODES OF PRACTICE AND STANDARDS FOR, 1419 
RELEASE TO ENVIRONMENT, ROLE OF RADIATION PROTECTION STANDARDS IN EVALUATING, 1415 
REMOVAL FROM SURFACES, STANDARD TEST FOR COMPARING, 1315 
STANDARDS FOR ENVIRONMENTAL, FROM NUCLEAR POWER PLANTS, ADEQUACY OF USAEC, 115 
STANDARDS FOR INTERNAL, ESTABLISHMENT OF, 1147 
STANDARDS FOR SURFACE, CRITERIA FOR, 1607 
STANDARDS FDR SURFACE, RECOMMENDATIONS FOR, 1383 

RADIOACTIVE MATERIALS 
DETERMINATION OF BETA EMITTERS, USE OF IONIZATION CHAMBER AS STANDARD, 713 
DISPOSAL, HANDLING, AND STORAGE OF, STANDARDS FOR, 1079 
HANDLING AND SHIPPING, USSR STANDARDS FOR, 1071 
HANDLING BY PERSONNEL AND PUBLIC IN GENERAL, SURVEY OF ROLE OF FEDERAL AGENCIES IN 
ESTABLISHING OR ENFORCING SAFETY STANDARDS TO CONTROL HAZARDS FROM, 1471 

HANDLING OF ENCLOSED, LEGAL CONTROLS FOR, 1123 
HANDLING OF UNSEALED, STANDARDS FOR DESIGN AND CONSTRUCTION OF FACILITIES FOR, 1561 
HANDLING OF, MANUALS, NFPA CODES, AND STANDARDS FOR FACILITIES FOR, 287 
HANDLING OF, RULES AND STANDARDS FOR, 1103 
HANDLING OF, STANDARDS FOR FIRE PROTECTION OF FACILITIES FOR, 1503 
HANDLING UNPROTECTED, SAFETY STANDARDS FOR, 1223 
HANDLING, SAFETY STANDARDS FOR, 1070 
HAZARDS FROM, STANDARDS FOR PROTECTION AGAINST, 1246 
LABELING, PACKAGING, AND STORAGE OF, UK STANDARDS FDR, 1508 
PACKAGING AND SHIPPING OF, BASIS FDR AND CANADIAN APPLICATIONS OF IAEA REGULATIONS FOR, 14 
PACKAGING AND SHIPPING OF, STANDARDS FOR, 1501 
PACKAGING FOR SHIPPING, STANDARD FOR, 1559 
PACKAGING FOR SHIPPING, UK STANDARDS FOR DESIGN AND FABRICATION OF, 1567 
PACKAGING FOR SHIPPING, UK STANDARDS FOR LABELING, 1566 
PACKAGING FOR TRANSPORT OF, DEVELOPMENT OF STANDARDS FOR (SC-RR-65-98, PP 32-44), 1165 
POOL FACILITY FOR, DESIGN STANDARDS FOR, 197 
PROTECTION AGAINST, STANDARDS FOR RADIOTHERAPY PERSONNEL FOR, 1404 
REGULATION AT STATE LEVEL, 1107 
SHIPPING AND STORAGE OF, SAFETY STANDARDS FOR, 85 
SHIPPING BY AIR, LAND, AND SEA, 1967 IAEA REGULATIONS FOR SAFE, 1531 
SHIPPING BY RAIL OR MOTOR VEHICLE, U.S. DEPT. OF TRANSPORTATION REGULATIONS FOR, 1551 
SHIPPING BY ROAD, UK REGULATIONS FOR, 1504 
SHIPPING IN EUROPE AND UK, STANDARDS FOR LABELING OF LAND VEHICLES FOR, 1568 
SHIPPING IN GERMANY, LEGAL SPECIFICATIONS FOR, 1120 
SHIPPING OF, CONTAINER STANDARDS FOR SAFE, 1277 
SHIPPING OF, DESIGN AND INTEGRITY STANDARDS FOR TYPE A AND B CONTAINERS FOR, 1436 
SHIPPING OF, IMPLEMENTATION OF IAEA STANDARDS FOR INSPECTING CONTAINERS FOR SAFE, 1543 
SHIPPING OF, PACKAGE TESTING STANDARDS FOR, 1536 
SHIPPING OF, REGULATIONS AND STANDARDS FOR, 1209 
SHIPPING OF, SHIELDED CONTAINER TIEDOWN SAFETY STANDARDS FOR, 1351 
SHIPPING OF, STANDARD METHOD FDR TESTING OF PACKAGING FOR, 1560 
SHIPPING OF, STANDARDS FOR, 1676 
SHIPPING OF, STANDARDS FOR (ORNL-NSIC-11 ), 1659 
SHIPPING OF, STANDARDS FOR SAFE AIR, 1502 
SHIPPING OF, TRANSPORTATION STANDARDS FOR, 1131 
SHIPPING PRIOR TO IRRADIATION, STANDARD FOR EQUIPMENT AND METHODS FOR, 1497 
SHIPPING REGULATIONS, STANDARDS FOR, 1055 
SHIPPING STANDARDS FDR NUCLEAR FUEL, 1202 
SHIPPING THROUGH UK PORTS, STANDARD FOR SAFE, 1552 
STANDARD FOR SAMPLING OF AIRBORNE, IN NUCLEAR FACILITIES, 1553 
STANDARDS FOR SHIPPING BY RAILWAY IN UK, 1554 
STANDARDS FDR, DEVELOPMENT OF US, 1492 
STORAGE OF IN-TRANSIT, UK REGULATIONS FOR, 1508 
STORAGE OF IN-TRANSIT, UK REGULATIONS FDR TEMPORARY, 1507 
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^ ^ V RADIOACTIVE MATERIALS (Cont.) 
^ ^ TRANSPORTATION, REGULATORY STANDARDS ( TID-7635( P. 122-4 ) ), 1069 

USE IN YUGOSLAVIA, STANDARDS FOR (JPRS-31993), 1172 

RADIOACTIVE VOLTAGE GENERATORS 
CONTROL FOR STANDARD, DEVELOPMENT OF OPTIMAL AUTOMATIC FEEDBACK, 871 
DESIGN AND CHARACTERISTICS OF STANDARD, 849 

RADIOACTIVE WASTE 
CATEGORIES OF, STANDARD PROPOSED DEFINITION OF, 82 
CATEGORIZATION OF, STANDARD FOR PROPOSED DEFINITION OF, 172 
CLASSIFICATION OF INDUSTRIAL, STANDARDS FOR, 119 
DISCHARGE FROM USSR POWER REACTORS, STANDARDS FOR, 161 
DISPOSAL IN HYDROBIOLOGICAL SYSTEMS, STANDARDS FOR, 1410 
DISPOSAL INTO SEA, IAEA PANEL RECOMMENDATIONS ON, 1550 
DISPOSAL OF URANIUM MINING AND MILLING, AUSTRALIAN AND US STANDARDS FOR, 1615 
DISPOSAL OF, STANDARDS FOR, 1278 
LEACH TESTING OF IMMOBILIZED SOLID, PROPOSAL FOR STANDARD METHOD FOR, 1506 
RELEASE FROM NUCLEAR FACILITIES, WEST GERMAN RADIATION PROTECTION STANDARDS FDR, 1586 
RELEASE FROM POWER REACTORS, STANDARDS IN GERMANY FOR, 1581 
STANDARDS FDR U.S. REACTORS, IN EFFLUENTS FROM, 137 
STANDARDS FOR, U.S. REACTORS, IN EFFLUENTS FROM, 138 
STORAGE OF SOLID, STANDARDS FOR, 1450 
STORAGE OF, CONSIDERATION OF NATIONAL AND INTERNATIONAL RADIATION DOSE STANDARDS IN 
PLANNING FOR INTERIM AND LONG-TERM, 1548 

RADIOACTIVITY 
CALIBRATION STANDARDS AT CBNM OF EURATOM, 1355 
MEASUREMENT OF, INTERNATIONAL AGREEMENT ON STANDARDS FOR, 1199 
MEASUREMENT OF, INTERNATIONAL COMPARISON OF STANDARDS FOR, 1094 
MEASUREMENT OF, STANDARDS FOR, 1133 
MEASUREMENTS OF, STANDARD, 767 
MONITORING IN ENVIRONMENT IN UNITED KINGDOM, DERIVATION AND USE OF REFERENCE LEVELS AND 
WORKING LIMITS AS STANDARDS FOR, 1546 

PRESENCE OF, STANDARD SYMBOL FOR DESIGNATING, 1496 
STANDARD UNITS FOR IONIZING, DEFINITION (DC-58-9-84(P.1-13)), 1056 
STANDARD UNITS FOR IONIZING, DEFINITION (DC-58-9-84(P.14-16)), 1057 
STANDARD UNITS FOR IONIZING, DEFINITION (DC-58-9-84(P.17-22 )) , 1058 
STANDARD UNITS FOR IONIZING, DEFINITION (DC-58-9-84<P.23-7 ) ), 1059 
STANDARD UNITS FOR IONIZING, DEFINITION (DC-58-9-84(P.28-38)), 1060 
STANDARDS FOR, DATA REQUIREMENTS FOR, 1158 
STANDARDS FOR, DETERMINATION AND USE OF, 1357 
STANDARDS FDR, DEVELOPMENT OF US, 1492 
STANDARDS FOR, MEASUREMENT METHODS FOR DEVELOPING, 1283 
STANDARDS IN USE OF, USERS' GUIDE FOR, 1320 
STANDARDS OF, AVAILABILITY AND USE OF, 1102 

RADIOBIDLOGY 
CONTRIBUTION OF RESEARCH IN, TO STANDARDS FOR RADIATION PROTECTION OF MAN, 1290 

RADIOCHEMICAL ANALYSIS 
COUNTING TRAYS FOR, STANDARD SPECIFICATIONS FOR, 1779 

RADIOCHEMICAL PROCESSING PLANTS 
NUCLEAR MATERIALS CONTROL SYSTEMS FOR, STANDARDS FOR, 476 
RADIATION PROTECTION STANDARDS FOR PERSONNEL OF, 1487 

RADIOCHEMISTRY 
BOOK- 1968 BOOK OF ASTM STANDARDS WITH RELATED MATERIALS, PART 30, 1693 
STANDARDS OF ACTIVITY IN, 1171 

RADIODIAGNOSIS 
REGULATIONS FOR, GOVERNMENT, 1106 
STANDARDS OF, IN THE NETHERLANDS, 1154 

RADIOGRAPHY 
CONTROL OF PHYSICAL STANDARDS FOR, 1109 
STANDARD FDR SURFACE FINISH IN (WAPD-BT-27(P.53-7)), 9 

RADIOGRAPHY, BIOMEDICAL 
EVALUATION OF EQUIPMENT AND MATERIALS FOR, ICRU RECOMMENDATIONS ON (NP-13746), 745 
LICENSING TECHNICIANS USING DIAGNOSTIC, STATUS IN USA IN 1971 OF STANDARDS FOR, 1480 

•

RADIATION PROTECTION OF PATIENTS DURING DIAGNOSTIC, ICRP STANDARDS FOR, 1515 

RADIATION PROTECTION OF PATIENTS DURING, IN LOUISIANA, STANDARDS FOR, 1258 
RADIATION PROTECTION STANDARDS FOR DENTAL, IN MARYLAND, 1398 
RADIATION PROTECTION STANDARDS FOR PERSONNEL, REVIEW OF DEVELOPMENT OF, 1577 

RADIOGRAPHY, INDUSTRIAL 
EQUIPMENT AND METHOD FOR GAMMA, USING RADIOISOTOPE SOURCES, AUSTRALIAN STANDARDS FOR, 1500 
GAMMA SOURCES FOR, SPECIFICATIONS FOR HIGH-ACTIVITY (ICRU-18), 1540 
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RADIOGRAPHY, INDUSTRIAL (Cont. ) ^ 
METHOD FOR IDENTIFYING DEFECTS IN STEEL CASTINGS UP TO 2 IN. THICK, STANDARD REFERENCE 
RADIOGRAPHS FOR USE IN, 472 

METHOD FOR IDENTIFYING DEFECTS IN STEEL FUSION WELDS, STANDARD REFERENCE RADIOGRAPHS FOR 
USE IN, 471 

METHODS AND RECOMMENDED PRACTICES FOR, ASTM STANDARDS FDR, 846 
METHODS USING SEALED RADIOACTIVE SOURCES, GUIDE TO USAEC LICENSING REGULATIONS ON, 1572 
RADIATION PROTECTION CODE FOR, USING SEALED GAMMA SOURCES, 1525 
RADIATION PROTECTION STANDARDS FOR PERSONNEL IN, IN FRANCE, 1326 
STANDARD FOR CONTROLLING QUALITY OF, 974 
STANDARD FOR INSPECTION OF STEEL CASTINGS FOR FLANGES, PIPE FITTINGS, AND VALVES, 216 
STANDARD FOR QUALIFICATION AND TRAINING OF PERSONNEL IN, 706 
STANDARD REFERENCE RADIOGRAPHS FOR HEAVY-WALLED STEEL CASTINGS, 468 
STANDARD REFERENCE RADIOGRAPHS FDR STEEL WELDS, 467 
STANDARDS FOR ALUMINIUM AND STEEL WELD INSPECTION IN JAPAN, 104 

RADIOISOTOPES 
ACTIVITY IN GASES, STANDARD UNIT DEVELOPMENT FDR, 1590 
ACTIVITY OF, STANDARDS FOR, 1357 
ANALYSIS AND CONTROL OF STANDARDS OF, USING BETA AND GAMMA SPECTROMETRY, 1215 
ANALYSIS AND DETERMINATION OF, ASTM STANDARD GENERAL METHODS FOR, 800 
ANALYSIS OF, ASTM STANDARD METHODS FOR, 916 
BOOK- 1968 BOOK OF ASTM STANDARDS WITH RELATED MATERIALS, PART 30, 1693 
CHARACTERISTICS OF, DEVELOPMENT OF STANDARDS FOR MEASURING, 1227 
CONCENTRATIONS AND DOSES, INTERNATIONAL ATLAS OF BASIC STANDARDS FOR MEASURING, 1356 
CONCENTRATIONS IN AIR, WATER, AND SOIL, INTERNATIONAL STANDARDS FOR MAXIMUM PERMISSIBLE, 1111 
CONFERENCE ON MEASUREMENT STANDARDS FOR, PARIS, MAY 1963, 1124 
CONTENT IN FOOD CHAINS, REVIEW OF RADIATION PROTECTION STANDARDS FOR, 1232 
CONTENT IN MAN, EVALUATION OF ASSUMPTIONS AND METHODS USED IN CALCULATING MAXIMUM PERMISSIBLE, 1549 
CONTENT OF ENVIRONMENT, NEED FOR STANDARD METHODS OF EVALUATING, 1312 
CONTENT OF ENVIRONMENT, STANDARDS FOR MAXIMUM PERMISSIBLE, 1358 
CONTENT OF HUMAN BODY, STANDARDS FOR IN ITALY FOR MAXIMUM PERMISSIBLE, 1465 
CONTENT OF INHALED AIR AND DRINKING WATER OF PERSONNEL, STANDARDS FOR MAXIMUM PERMISSIBLE 
CONCENTRATIONS OF, 1299 

CONTENT OF WATER, STATE AND TERRITORIAL REGULATIONS AND STANDARDS FOR, 1313 
COUNTING OF, EURATOMS BUREAU OF NUCLEAR STANDARDS FOR, 798 
DETERMINATION IN WATER, METHODS AND STANDARDS FOR RADIOCHEMICAL, 723 
DISTRIBUTION AND PROCUREMENT STANDARDS IN AUSTRALIA, 1112 
DISTRIBUTION OF STANDARD LOW-LEVEL, TO IAEA NATIONS, 1153 
HALF LIFE STANDARDS FDR (NP-15663), 783 
HANDLING AND STORAGE OF, STANDARDS FOR, 1159 
HANDLING AND TRANSPORT OF, LEGISLATION FOR REGULATION OF, 1113 
HANDLING, HYGIENIC AND SAFETY STANDARDS FOR SHIPPING CENTERS AND STORE-HOUSES 
(JPRS-13691(P.13-19)), 1063 

HAZARDS TO PERSONNEL HANDLING, STANDARDS FOR PROTECTION AGAINST, 1279 
INDUSTRIAL USE OF, STANDARDS FOR HYGIENIC, 1157 
LABORATORY FOR USE OF, DESIGN STANDARD FDR TYPE B, 205 
MEASUREMENTS ON, INTERNATIONAL AGREEMENT ON STANDARDS FOR, 1199 
PREPARATION OF STANDARD, IN CZECHOSLOVAKIA, 1205 
PROTECTION STANDARDS IN LABORATORIES IN ITALY, 1366 
RADIATION EXPOSURE OF HUMAN POPULATION FOLLOWING RELEASE TO ENVIRONMENT, BASIS FOR 
STANDARDS FOR MAXIMUM PERMISSIBLE, 1582 

REGULATION OF, FRENCH STANDARDS FOR, 1127 
SAFETY STANDARDS, PUBLICATION OF INTERNATIONAL ATLAS ON, 1356 
SHIPMENT BY MAIL IN AUSTRALIA, RADIATION PROTECTION STANDARDS FOR, 1528 
STANDARDIZATION OF, CONFERENCE ON, 1256 
STANDARDIZATION OF, EQUIPMENT AND METHODS FOR (AEET-224), 782 
STANDARDS FOR, 1231 
STANDARDS FOR COMMON, AVAILABILITY OF, 1297 
STANDARDS FOR, METHODS FOR PREPARATION AND APPLICATION OF, 794 
STANDARDS OF, USERS' GUIDE FDR, 1320 
STANDARDS OF, USERS' GUIDES FDR, 1481 
UPTAKE AND RETENTION IN HUMAN TISSUES, DEVELOPMENT OF RADIATION PROTECTION STANDARDS FROM 
DATA ON, 1556 

USE IN MEASURING DEVICES, DEVELOPMENT OF INTERNATIONAL STANDARDS FOR, 837 
USE IN PHARMACY IN DENMARK, RADIATION PROTECTION STANDARDS FOR, 1251 
USE AS RADIATION SOURCES IN INDUSTRIAL RADIOGRAPHY, GUIDE TO USAEC LICENSING REGULATIONS ON, 1572 
USES OF, STANDARDS OF ACTIVITY FDR, 1171 

RADIOLOGY 
EVALUATION OF EQUIPMENT AND MATERIALS FOR, ICRU RECOMMENDATIONS ON (NP-13746), 745 
RADIATION PROTECTION STANDARDS FDR CANADIAN, 1150 
RADIATION PROTECTION STANDARDS FDR, IN GERMANY, 1229 j 

RADIOMETRIC TESTING * 
INSTRUMENTS FOR, REVIEW ON ORGANIZATIONS THAT WRITE STANDARDS FOR, 1030 
METHOD FOR MEASURING COATING THICKNESS, ACCURACY AND STANDARDS FOR, 126 
STANDARDS FOR, REVIEW OF JAPANESE, 499 

RADIOSTERILIZATION 
PACKAGING MATERIALS FOR, STANDARDS FOR, 1190 



SUBJECT INDEX 211 

•
RADIOTHERAPY 

FORMULA FDR RELATION OF DOSE, FRACTIONATION AND TIME, AS NOMINAL STANDARD DOSE IN, 1389 
RADIATION DOSE DISTRIBUTION IN RECTANGULAR FIELDS FROM COBALT-60, METHOD FDR CONSTRUCTING 
STANDARD ISODOSE CURVES FOR, 1376 

RADIATION PROTECTION CODE FDR SEALED BETA AND GAMMA SOURCE, 1527 
RADIATION PROTECTION CODE FOR SEALFD-SOURCE, 1526 
STANDARDS FOR DOSAGE STATEMENTS FOR, 1234 
STANDARDS OF, IN THE NETHERLANDS, 1154 

RADIUM 
DETERMINATION IN STANDARD ROCKS BY RADON COUNTING, 1726 
MASS COMPARISON FOR STANDARD OF, 1141 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 
STANDARDS OF, CALIBRATED, 830 

RADIUM ISOTOPES 
DETERMINATION OF ALPHA-EMITTING, IN WATER BY PRECIPITATION AND ALPHA COUNTING, ASTM STANDARD METHOD FOR, 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FDR, 1481 

RADIUM ISOTOPES RA-226 
CONTENT IN BUILDING MATERIALS, STANDARDS FOR MAXIMUM ALLOWABLE, 1368 
CONTENT IN DRINKING WATER IN USA, STANDARDS FOR MAXIMUM PERMISSIBLE, 1519 
CONTENT OF DRINKING WATER IN USA, STANDARDS FDR, 1420 
CONTENT OF DRINKING WATER, STANDARDS FDR, 1532 
CONTENT OF DRINKING WATER, STANDARDS RECOMMENDED BY FEDERAL RADIATION COUNCIL FOR, 1447 
CONTENT OF SHELLFISH, FRC, ICRP, AND NCRP STANDARDS FOR, 1305 
CONTENT OF WATER, STATE AND TERRITORIAL REGULATIONS AND STANDARDS FDR, 1313 
RADIATION PROTECTION STANDARDS FOR, IN DRINKING WATER, 1249 

RADIUM ISOTOPES RA-228 
CONTENT IN AIR IN INDUSTRIAL PLANTS, STANDARDS FOR MAXIMUM PERMISSIBLE, (E), 1620 
CONTENT IN BUILDING MATERIALS, STANDARDS FOR MAXIMUM ALLOWABLE, 1368 
USE AS STANDARD IN RADON-220 DETERMINATION, 804 

RADON 
DECAY PRODUCTS OF, STANDARDS FOR PROTECTION AGAINST HAZARDS IN URANIUM MINES FROM, 1322 
HEALTH HAZARDS TO URANIUM MINERS FROM, DEVELOPMENT OF SAFETY STANDARDS FOR MINIMIZING, 1373 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

RADON ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FDR, 1481 

RADON ISOTOPES RN-222 
EFFECTS ON MAN FOLLOWING USE FOR IMPLANT THERAPY OR CONTACT WITH CONTAMINATED GOLD 
JEWELRY, PROPOSED STANDARDS REGARDING ALPHA, BETA, AND GAMMA, 1390 

RARE EARTH ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 

RARE EARTHS 
CONTENT IN U.S. GEOLOGICAL SURVEY STANDARD ROCKS, (E), 1735 
DETERMINATION IN ROCK STANDARDS AND LUNAR SAMPLES BY ACTIVATION, 1790 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

RARE GASES 
VALVES FOR, STANDARD FOR, 646 

RATS 
RADIATION PROTECTION STANDARDS FOR, INTERSPECIES CORRELATION FOR ISOTOPE, 1370 

REACTIVITY 
MEASUREMENT OF, STANDARD FOR CHARACTERISTICS AND TEST METHODS FOR PERIODMETERS FOR, 990 
MEASUREMENTS ON SUBCRITICAL ARRAYS, STANDARDS FOR SAFETY IN, 176 

REACTOR COMPONENTS 
CLEANING OF, STANDARD FOR, 39 
CLEANING STANDARDS FOR, 200 
STANDARD FOR FABRICATION AND TESTING OF METAL PRODUCTS FDR, 398 
STANDARDS FDR CLEANING AND CLEANLINESS OF, 409 
STANDARDS FOR HOISTING AND RIGGING EQUIPMENT FDR, 690 
SUPPLEMENT TO STANDARDS FOR HIGH TEMPERATURE REQUIREMENTS OF CLASS 1, 693 

•

REACTOR CONTAINMENT STRUCTURES 
see also Pressure Vessels 
AIRLOCK DOORS FOR, STANDARDS FOR INFLATABLE SEALS FOR, 672 
AIRLOCK FOR, DESIGN AND FABRICATION STANDARDS FOR BELLOWS TYPE EXPANSION JOINTS FDR, 637 
AIRLOCKS FOR, STANDARDS FOR GASKETS FOR, 668 
CONSTRUCTION OF REINFORCED CONCRETE, STANDARDS FOR, 624 
CONSTRUCTION OF WATER COOLED POWER REACTOR PRESTRESSED AND REINFORCED CONCRETE, PRACTICES 
AND STANDARDS FOR, 113 
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REACTOR CONTAINMENT STRUCTURES (Cont.) ^ ^ ^ 
DESIGN AND FABRICATION OF POWER, STANDARDS DEVELOPMENT FOR (NP-12629), 10 
DESIGN OF REINFORCED CONCRETE, STANDARDS FDR, 624 
DESIGN OF WATER COOLED POWER REACTOR PRESTRESSED AND REINFORCED CONCRETE, PRACTICES AND 
STANDARDS FDR, 113 

DESIGN STANDARD FOR POWER REACTOR BLOWDOWN PRESSURE SUPPRESSION, 644 
ELECTRICAL PENETRATION ASSEMBLIES FDR, STANDARDS FOR, 426 
FABRICATION STANDARD FOR POWER REACTOR BLOWDOWN PRESSURE SUPPRESSION, 644 
LEAK RATE TESTING OF, PROPOSED STANDARD FOR, 37 
LEAK RATE TESTING OF, STANDARDS FOR, 699 
PENETRATIONS FOR, STANDARDS FDR ELECTRICAL, 514 
PENETRATIONS IN PRIMARY, DESIGN STANDARDS FOR INSTRUMENT LINE, 182 
PIPE PENETRATION ASSEMBLIES FOR, STANDARDS FOR, 658 
STANDARD FOR STEEL, 482 
STANDARDS FOR CARBON AND LOW ALLOY STEEL, FOR OPERATION AT LESS THAN 300/SUP 0/C, 81 
STANDARDS FOR REINFORCED CONCRETE, ACI ND. 69-2, 698 
STANDARDS FOR STEEL, 61 
STANDARDS FOR STEEL, U. S., 176 
TESTING OF, STANDARDS FOR LEAK RATE, 199 

REACTOR CONTAINMENT SYSTEMS 
GAS CLEANING FDR, STANDARD FOR HIGH-EFFICIENCY PLEATED-BED ADSORBER FOR, 686 
GAS CONTROL METHODS FOR WATER COOLED POWER, DESIGN STANDARDS FOR COOLANT LOSS ACCIDENT, 185 
IODINE REMOVAL FROM, STANDARD FDR ADSORBENTS FOR, 687 
MOTORS FOR, PREPARATION OF STANDARDS FOR, 555 
RADIATION MONITORING SYSTEM FOR EXHAUST FROM, STANDARDS FDR, 579 

REACTOR CONTROL ELEMENTS 
ABSORBER PINS FDR, STANDARDS FOR, 608 
ABSORBER PINS FOR, STANDARDS FOR BORON CARBIDE PELLETS IN, 609 
DRIVES FOR SODIUM COOLED, STANDARDS FOR COLLAPSIBLE-ROTOR ROLLER-NUT, 410 

REACTOR CONTROL SYSTEMS 
DESIGN PARAMETERS AND STANDARDS FOR ECO, 101 
DESIGN STANDARDS FDR HANFORD PRODUCTION, 99 
INSTALLATION, INSPECTION, AND TESTING REQUIREMENTS FOR CLASS 1 AND CLASS IE, FOR NUCLFAR POWER 
PLANTS, 486 

INSTRUMENTATION FDR, STANDARDS FOR, 495 
INSTRUMENTATION FOR, STANDARDS FOR, 497 
INSTRUMENTATION FOR, STANDARDS FOR, 496 

REACTOR FUEL ELEMENTS 
CLADDING TUBES FOR DRIVER PIN TYPE, STANDARDS FDR MODIFIED TYPE 316 STAINLESS STEEL, 508 
END CAPS FOR PIN TYPE, STANDARDS FOR MODIFIED TYPE 316 STAINLESS STEEL, 509 
FABRICATION OF PLATE-TYPE ALUMINUM-CLAD ALUMINUM—URANIUM ALLOY, QUALITY CONTROL 
STANDARDS FOR, 222 

FABRICATION OF PLUTONIUM OXIDE (PUO/SUB 2/)—URANIUM OXIDE (UO/SUB 2/) PELLETS FOR PIN 
TYPE, STANDARDS FOR, 506 

FABRICATION OF SUPERHEATER—STEAM, STANDARDS FOR, 68 
FABRICATION OF TYPE 316 STAINLESS STEEL CLAD PLUTONIUM OXIDE (PUO/SUB 2/)—URANIUM OXIDE 
(UO/SUB 2/) PIN TYPE, STANDARDS FDR, 505 

FABRICATION OF, METHODS AND STANDARDS FDR, 49 
FAILURE DETECTION SYSTEM FOR, STANDARD FOR GAMMA SPECTROMETER—COMPUTER SYSTEM FOR, 1042 
IDENTIFICATION MARKINGS ON POWER, U.S. STANDARD FOR, 405 
IDENTIFICATION OF, MARKING STANDARDS FOR, 667 
INSULATOR PELLETS FOR PIN TYPE, STANDARDS FOR URANIUM OXIDE (UD/SUB 2/), 507 
INVENTORY IN POWER PLANTS, STANDARDS FOR OPTIMUM RESERVE, (T), 136 
PLENUM SPRINGS FOR DRIVER PIN TYPE, STANDARDS FOR TYPE 302 STAINLESS STEEL, 512 
REFLECTORS FOR PIN TYPE, STANDARDS FDR INCONEL 600, 510 
SHIPPING IRRADIATED, REGULATORY STANDARDS FOR, 1148 
SHIPPING IRRADIATED, STANDARDS FOR, 1202 
SHIPPING OF IRRADIATED, STANDARDS FOR DESIGN AND OPERATION OF CONTAINERS FOR, 1482 
SIMULATORS FOR LIQUID METAL COOLED PINS, DESIGN AND PERFORMANCE STANDARDS FOR ELECTRIC 
HEATER, 634 

SPACERS FDR PIN TYPE, STANDARDS FOR TYPE 316 STAINLESS STEEL PLENUM, 511 
STANDARDS FOR ZIRCALOY CLAD URANIUM OXIDE (UO/SUB 2/), FDR PRESSURIZED WATER REACTORS, 466 
STORAGE OF, STANDARDS FOR, 1450 
TRANSPORTATION OF IRRADIATED, REGULATORY STANDARDS (TID-7635(P.122-4 ) ), 1069 
WIRE WRAPPING FOR PIN TYPE, STANDARDS FOR MODIFIED TYPE 316 STAINLESS STEEL, 513 

REACTOR FUELS 
ANALYSIS FOR PLUTONIUM AND URANIUM BY ION-EXCHANGE SEPARATION AND MASS SPECTROMETRY, ASTM STANDARD 
METHOD FOR, 906 ^ ^ 

ANALYSIS OF PLUTONIUM- AND URANIUM-CONTAINING, FDR FISSIONABLE MATERIALS BY MASS SPECTROMETRY, AST^H 
STANDARD COMPUTERIZED METHOD FDR, 908 ^ ^ 

ANALYSIS OF REPROCESSING SOLUTIONS OF, FOR TECHNETIUM, STANDARD FDR COLDRIMETRIC, 966 
ANALYSIS OF, STANDARD REFEREE METHODS FOR, 171 
BURNUP MEASUREMENTS ON, BY ANALYSIS FOR CESIUM-137 BY RADIOCHEMICAL SEPARATION AND GAMMA SPECTROMETRY, 
ASTM METHOD FOR, 912 

BURNUP MEASUREMENTS ON, BY ANALYSIS FOR NEODYMIUM-148 BY CHEMICAL SEPARATION AND MASS SPECTROMETRY, 
ASTM STANDARD METHOD FOR, 907 
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REACTOR FUELS (Cont. ) 
CONTROL OF, STANDARD FOR, 610 
DEVELOPMENT OF PHOENIX, ANALYSIS OF POISON STANDARDS BY NEUTRON ACTIVATION FOR TESTS IN 
(HW-74796), 7 

GRAIN SIZE OF BETA HEAT-TREATED URANIUM CORES, VISUAL STANDARDS FOR RATING (NLCO-909), 29 
PERFORMANCE TEST CODE FOR, PROPOSED ASME, 90 
SHIPPING CONTAINER FOR, SAFETY STANDARDS FOR INSPECTION OF, 1363 
SHIPPING OF, STANDARD FOR CONTAINERS FOR, 632 
STORAGE FACILITIES FOR, STANDARDS FOR THE DESIGN OF, 194 
URANIUM FISSION IN, ASTM STANDARD METHOD FOR DETERMINATION OF PERCENTAGE OF, 909 

REACTOR LOADING MACHINES 
STANDARDS FOR EXTERNAL, FOR SODIUM COOLED PLANTS, 577 

REACTOR MATERIALS 
QUALITY STANDARDS AND SPECIFICATIONS, 2 

REACTOR SAFETY 
EFFECTS ON POWER REACTOR STANDARDS, ANALYSIS OF, 88 
EVALUATION, AEC STANDARDS FOR ( CDNF'-650201( P. 45-53 ) ), 36 
PROCEDURES AND STANDARDS FOR AEC-OWNED FACILITIES, 40 
PROGRAMS AND STANDARDS IN SOVIET UNION, 47 
RDT STANDARDS FOR, DEVELOPMENT OF, 84 
SITES IN YUGOSLAVIA FDR POWER PLANTS, DESIGN REQUIREMENTS AND SAFETY STANDARDS FDR, 132 
SITING IN U. K. OF POWER REACTORS, STANDARDS FDR, 154 
SITING OF POWER REACTORS, REVIEW OF WORLD-WIDE STANDARDS FOR, 111 
SITING STANDARDS FDR, 74 
SITING STANDARDS FOR, PROPOSED RISK CRITERION FDR DETERMINATION OF, 67 
STANDARDS AND CODES FOR, EVALUATION OF USE OF, 98 
STANDARDS DEVELOPMENT, 3 
STANDARDS DEVELOPMENT FOR, SURVEY OF U. S., 656 
STANDARDS DEVELOPMENTS IN WEST GERMANY, REVIEW OF 1968 AND 1969, 158 
STANDARDS FOR, 31 
STANDARDS FOR POWER, EFFECTS OF SOCIAL COSTS ON STANDARDS FDR, 118 
STANDARDS FOR, AT HANFORD, 22 
STANDARDS FOR, COMPILATION OF NATIONAL AND INTERNATIONAL NUCLEAR, 1696 
STANDARDS FDR, COMPILATION OF NATIONAL AND INTERNATIONAL NUCLEAR, 1738 
STANDARDS FOR, COMPILATION OF NATIONAL AND INTERNATIONAL NUCLEAR, 1717 
STANDARDS FDR, DEVELOPMENT FDR DESIGN AND OPERATION ACTIVITIES (HW-SA-2507), 8 
STANDARDS FOR, EFFECTS OF PUBLIC ACCEPTANCE OF NON-NUCLEAR HAZARDS ON, 458 
STANDARDS FOR, HANDBOOK ON, 94 
STANDARDS FOR, HISTORICAL DEVELOPMENT OF AEC, 60 
STANDARDS FOR, NATIONAL AND INTERNATIONAL, 1681 
STANDARDS FOR, REVIEW OF INTERNATIONAL, 110 
STANDARDS IN NETHERLANDS FDR, REVIEW OF, 1425 
STANDARDS IN U.S. FOR POWER REACTORS, REVIEW OF, 137 
STANDARDS IN U.S. FOR POWER REACTORS, REVIEW OF, 138 

REACTORS 
CLASSIFICATION SYSTEM FOR, USA STANDARDS ON, 177 
CODES AND STANDARDS FOR, 1689 
CODES AND STANDARDS FOR U.S., 1704 
COOLING SYSTEM PIPING FOR, STANDARDS FORMULAS FOR THERMAL STRESSES IN, 116 
COOLING SYSTEM, STANDARDS FOR VALVES FOR, 689 
COOLING SYSTEMS FOR, INSPECTION STANDARDS FDR MATERIALS SUBJECT TO WEAR IN, 413 
DESIGN AND OPERATION OF AEC-OWNED, SAFETY STANDARDS FOR, 40 
DESIGN CLASSIFICATION OF, PROPOSED STANDARD FOR, 43 
DESIGN OF, REGULATIONS AND STANDARDS FOR, 1671 
DESIGN OF, STANDARD NEUTRON CROSS SECTIONS AND HIGH-PRECISION NEUTRON FLUX MEASUREMENTS 
FOR, 168 

DEVELOPMENT OF, QUALITY ASSURANCE PROGRAM STANDARDS FOR, 408 
INSTRUMENT MODULES FOR, STANDARD, 806 
INSULATION FDR, STANDARDS FDR REFLECTIVE THERMAL, 604 
MAINTENANCE STANDARDS FOR, DEVELOPMENT OF EQUIPMENT, 692 
NEUTRON ENERGY SPECTRUM MEASUREMENTS, MODIFIED STANDARD FOIL TECHNIQUE FDR, 719 
NEUTRON FLUX AT COOLING SYSTEM OF, STANDARD FOR BF/SUB 3/ PROPORTIONAL COUNTER FOR 
MEASURING, 1045 

NEUTRON FLUX MONITORING CHANNELS FOR, STANDARDS FOR WIDE-RANGE, 953 
PIPING FOR, STANDARDS FOR INSULATION HEATER UNITS FOR, 663 
PROTECTION SYSTEMS FDR, STANDARD FOR IONIZATION CHAMBER FOR NEUTRON FLUX MONITORING, 1003 
PROTECTION SYSTEMS FOR, STANDARD FOR NEUTRON FLUX MONITORS IN, 1002 
PROTECTION SYSTEMS FOR, STANDARD FDR NEUTRON FLUX MONITORS IN, 1005 
PROTECTION SYSTEMS FOR, STANDARD FOR NEUTRON FLUX MONITORS IN, 1006 
PROTECTION SYSTEMS FOR, STANDARD FOR NEUTRON FLUX MONITORS IN, 1004 
PROTECTION SYSTEMS FOR, STANDARDS FOR, 412 
PROTECTION SYSTEMS FDR, STANDARDS FDR AREA RADIATION MONITORING SYSTEMS FOR, 673 
SHIELDING FOR, STANDARDS FOR TESTING BIOLOGICAL, 201 
STANDARDS DEVELOPMENT FOR, STATUS OF, 623 
STANDARDS DEVELOPMENT FOR, STATUS OF, 681 
STANDARDS FDR U. S., INDEX TO, 680 
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REACTORS (Cont.) ^ ^ 
STANDARDS FOR, APRIL AND MAY 1972 NEW AND REVISED USAEC RDT, 675 
STANDARDS FOR, INDEX TO, 622 
STANDARDS FOR, REQUIREMENTS FOR PREPARATION OF USAEC RDT, 674 
STANDARDS IN U.S. FOR, LISTING OF, 1759 
STANDARDS PROGRAM AT NSIC, DESCRIPTION OF, 78 
SYSTEM DESIGN DESCRIPTIONS FOR, STANDARDS FDR, 611 
TERMINOLOGY ON, CLASSIFICATION ACCORDING TO INTERNATIONAL STANDARDS ORGANIZATION OF, 75 

REACTORS, BOILING 
see also Wuergassen Power Reactor 
ACCIDENTS IN POWER, ASSUMPTIONS FDR EVALUATION OF RADIATION HAZARDS IN REGARD TO AEC SAFETY GUIDE FROM 

COOLANT LOSS, 190 
ACCIDENTS IN POWER, ASSUMPTIONS FDR EVALUATION OF RADIATION HAZARDS IN REGARD TO AEC SAFETY GUIDE FROM 

STEAM LINE BREAK, 191 
DESIGN OF, SAFETY STANDARDS FOR, 92 

REACTORS, BREEDER 
see Liquid Metal Fast Breeder Reactor 

REACTORS, CANADA 
ELECTRICAL SYSTEMS FDR, SAFETY REQUIREMENTS AND RELIABILITY STANDARDS FOR, 334 

REACTORS, FAST 
see also Liquid Metal Fast Breeder Reactor 
DESIGN OF BURST, STANDARDS FOR, 492 
DESIGN OF, REVIEW OF STANDARD NUCLEAR DATA FOR, 459 
OPERATION OF BURST, STANDARDS FOR, 492 
PHYSICS CALCULATIONS FOR, ARC SYSTEM STANDARD PATHS AND CATALOGUED PROCEDURES FOR, 614 
SAFETY OF, EFFECTS OF RADIATION PROTECTION STANDARDS ON, 162 

REACTORS, FRANCE 
PRESSURE VESSELS FOR, STANDARDS FOR PRESTRESSED CONCRETE, 164 

REACTORS, GAS-COOLED 
see also Experimental Gas-Cooled Reactor 
see also ORNL Graphite Reactor 
CONSTRUCTION OF GRAPHITE-MODERATED POWER, STANDARDS FOR STEEL PRESSURE COMPONENTS IN, 91 

REACTORS, GERMANY 
see also Wuergassen Power Reactor 
PERSONNEL ACCESS LOCKS IN, STANDARD FOR, 406 
TESTING OF, LEGAL REQUIREMENTS AND STANDARDS FOR, 100 

REACTORS, GRAPHITE-MODERATED 
see also Experimental Gas-Cooled Reactor 
see also Hanford Production Reactors 
see also Hanford Production Reactors (N) 
see also ORNL Graphite Reactor 
see also Physical Constants Testing Reactor 
CONSTRUCTION OF GAS-COOLED POWER, STANDARDS FOR STEEL PRESSURE COMPONENTS IN, 91 

REACTORS, GREAT BRITAIN 
SITING OF POWER, STANDARDS FOR, 154 

REACTORS, LIQUID METAL-COOLED 
see also Liquid Metal Fast Breeder Reactor 
COMPONENT DEVELOPMENT FOR, SPECIFICATIONS OF SCTI FOR (LMEC-68-20), 102 
CONTROL ROD DRIVES FOR SODIUM COOLED, STANDARDS FOR COLLAPSIBLE-ROTOR ROLLER-NUT, 410 
COOLANT COVER GAS SAMPLING SYSTEM FOR, STANDARDS FOR GAS CHROMATOGRAPHY FOR LIQUID SODIUM, 1041 
CORE SUPPORT STRUCTURE FOR SODIUM COOLED, STANDARDS FOR FABRICATION OF, 606 
COVER GAS SYSTEM FOR, STANDARD FOR DESIGN AND FABRICATION OF SODIUM VAPOR TRAPS FDR, 645 
FUEL HANDLING MACHINES FOR SODIUM COOLED, STANDARDS FOR EX-VESSEL, 577 
HEAT EXCHANGERS FOR INTERMEDIATE, STANDARDS FOR, 633 
NEUTRON FLUX MONITOR MECHANICAL SYSTEM FOR, FABRICATION STANDARD FOR LOW LEVEL, 682 
SHIELDING FOR SODIUM COOLED, STANDARD FOR CORE RADIAL, 607 
THERMDWELL SYSTEM FOR, STANDARDS FDR DESIGN AND FABRICATION OF, 694 

REACTORS, MARITIME 
SAFETY OF, STANDARDS FDR, 304 

REACTORS, POWER _ 
see also Experimental Gas-Cooled Reactor ^ ^ ^ ^ 
see also Hanford Production Reactors (N) ^^^H 
see also Maine Yankee Power Reactor ^ ^ ^ 
see also Plutonium Recycle Test Reactor 
see also Puerto Rico Power Reactor 
see also Wuergassen Power Reactor 
ACCIDENTS IN BOILING, ASSUMPTIONS FOR EVALUATION OF RADIATION HAZARDS IN REGARD TO AEC SAFETY GUIDE FR 

COOLANT LOSS, 190 
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^ B R E A C T O R S , POWER (Cont.) 
ACCIDENTS IN BOILING, ASSUMPTIONS FOR EVALUATION OF RADIATION HAZARDS IN REGARD TO AEC SAFETY 
GUIDE FROM STEAM LINE BREAK, 191 

ACCIDENTS IN PRESSURIZED-WATER, ASSUMPTIONS FOR EVALUATION OF RADIATION HAZARDS IN REGARD TO AEC 
SAFETY GUIDE FROM COOLANT LOSS, 189 

AUXILIARY POWER SUPPLIES FOR, DESIGN STANDARDS FOR DIESEL GENERATOR SET, 187 
AUXILIARY POWER SUPPLY SYSTEMS FOR, DESIGN STANDARDS FOR REDUNDANT, 186 
COMPONENTS FDR, PRECISION, TOLERANCES, AND STANDARDS FOR FABRICATION OF, 108 
CONSTRUCTION AND FABRICATION OF, DEVELOPMENT OF STANDARDS AND CODES FOR, 98 
CONSTRUCTION AND OPERATION OF, DEVELOPMENT OF GUIDELINES AND STANDARDS FOR, 86 
CONSTRUCTION OF GAS-COOLED GRAPHITE-MODERATED, STANDARDS FOR STEEL PRESSURE COMPONENTS IN, 91 
CONSTRUCTION OF, DEVELOPMENT OF ELECTRICAL AND ELECTRONIC EQUIPMENT STANDARDS FDR, 146 
CONSTRUCTION OF, DEVELOPMENT OF U. S. AEC REGULATORY STANDARDS FOR, 147 
CONSTRUCTION OF, INDUSTRY DEVELOPMENT OF STANDARDS PROGRAMS FOR, 148 
CONSTRUCTION OF, QUALITY ASSURANCE PROGRAM STANDARDS FOR, 144 
CONSTRUCTION OF, U. S. AEC STANDARDS PROGRAM FOR, 145 
CONTAINMENT HEAT REMOVAL SYSTEM PUMPS FOR, DESIGN STANDARDS FOR NET POSITIVE SUCTION HEAD 
FOR, 184 

CONTAINMENT STRUCTURE FDR, DESIGN AND FABRICATION STANDARD FOR BLOWDOWN PRESSURE 
SUPPRESSION, 644 

CONTAINMENT STRUCTURES FOR U. S., STANDARDS FOR STEEL, 176 
CONTAINMENT STRUCTURES FOR WATER COOLED, DESIGN AND CONSTRUCTION PRACTICES AND STANDARDS 
FOR PRESTRESSED AND REINFORCED CONCRETE, 113 

CONTAINMENT STRUCTURES FOR, DESIGN STANDARDS FDR INSTRUMENT LINE PENETRATIONS IN PRIMARY, 182 
CONTAINMENT STRUCTURES FOR, ELECTRICAL PENETRATION ASSEMBLIES STANDARDS FOR, 426 
CONTAINMENT STRUCTURES FDR, STANDARDS FOR CONSTRUCTION OF REINFORCED CONCRETE, 624 
CONTAINMENT STRUCTURES FOR, STANDARDS FOR DESIGN OF REINFORCED CONCRETE, 624 
CONTAINMENT STRUCTURES FOR, STANDARDS FDR INFLATABLE SEALS FOR AIRLOCK DOORS FOR, 672 
CONTAINMENT SYSTEMS FOR WATER COOLED, DESIGN STANDARDS FOR GAS CONTROL METHODS DURING 
COOLANT LOSS ACCIDENTS IN, 185 

CONTAINMENT VESSEL AIRLOCKS FOR, STANDARDS FOR GASKETS FDR, 668 
CONTAINMENT VESSEL STANDARDS FOR, SAFETY DESIGN OF STEEL, 61 
CODLING SYSTEM PIPING FOR U. S., STANDARDS FOR, 173 
COOLING SYSTEMS FOR WATER COOLED, STRENGTH AND PRESSURE INTEGRITY STANDARDS FDR PUMPS AND 
VALVES IN, 142 

COOLING SYSTEMS FOR, STANDARDS FOR CONSTRUCTION OF, 404 
COOLING SYSTEMS FOR, STANDARDS FOR INSERVICE INSPECTION OF, 418 
COOLING SYSTEMS FOR, STANDARDS FDR PUMPS AND VALVES FDR, 234 
COOLING SYSTEMS OF, STANDARDS FOR IN-SERVICE INSPECTION OF, 228 
DESIGN OF U. S., STANDARDS ON SAFETY CRITERIA FDR, 175 
DESIGN PARAMETERS FOR 200 MW(E ) AND 400 MW( E ) WATER COOLED, CALCULATION OF STANDARD, 457 
DESIGN STANDARDS FOR, 149 
DEVELOPMENT OF STANDARD SITING METHOD FOR, EFFECT OF ATMOSPHERIC PROPERTIES ON, 63 
DEVELOPMENT OF U.S., CONFERENCE ON STANDARDS FOR, 655 
EFFLUENTS FROM, STANDARDS IN GERMANY FOR RELEASE OF RADIOACTIVE, 1581 
ELECTRICAL EQUIPMENT FOR, IEEE GUIDE TO EARTHQUAKE STRESS RESISTING REQUIREMENTS FOR CLASS 1, 489 
ELECTRICAL SYSTEMS FOR, IEEE PROPOSED DESIGN REQUIREMENTS FOR CLASS IE, 498 
EMERGENCY CORE COOLING SYSTEM PUMPS FDR, DESIGN STANDARDS FOR NET POSITIVE SUCTION HEAD 
FOR, 184 

FUEL ASSEMBLIES FOR, U.S. STANDARD FOR IDENTIFICATION MARKINGS ON, 405 
FUEL ELEMENTS OF, STANDARDS FOR INVENTORY OF FRESH OPTIMUM, (T), 136 
INSTRUMENTATION FOR, DESIGN STANDARDS FOR EARTHQUAKE DETECTION, 626 
INSTRUMENTATION FOR, PROPOSED STANDARD FOR EARTHQUAKE, 666 
INSTRUMENTATION FOR, STANDARD FOR GENERAL, 1043 
MANAGEMENT REQUIREMENTS FOR U.S., STANDARDS FOR, 485 
MOTORS FOR, lEFE GUIDE TO TESTING REQUIREMENTS FOR CLASS 1 CONTINUOUS-DUTY ELECTRIC, 488 
NUCLEAR MATERIALS MANAGEMENT STANDARDS FOR, lAEO, 160 
OPERATION Ibl U.S., STANDARDS FOR MANAGEMENT REQUIREMENTS FOR, 485 
PERSONNEL FOR U.S., PROPOSED STANDARD FOR SELECTION AND TRAINING OF, 302 
PIPING SYSTEMS FDR, SAFETY CODES AND STANDARDS FDR, 300 
PIPING SYSTEMS FOR, SAFETY STANDARDS OF, 117 
PRESSURE VESSELS FOR WATER COOLED, STANDARDS FOR THERMAL SHOCK ANALYSIS OF COOLANT LOSS 
ACCIDENTS IN, 183 

PRESSURE VESSELS FOR, FRENCH STANDARDS FOR PRESTRESSED CONCRETE, 164 
PRESSURE VESSELS FOR, REGULATORY CRITERIA STANDARDS FDR CONSTRUCTION OF, 180 
PRESSURE VESSELS FDR, REVISED STANDARDS FDR CONSTRUCTION OF, 226 
PRESSURE VESSELS FOR, REVISED STANDARDS FOR CONSTRUCTION OF, 231 
PRESSURE VESSELS FOR, REVISED STANDARDS FOR CONSTRUCTION OF, 230 
PRESSURE VESSELS FOR, REVISED STANDARDS FOR CONSTRUCTION OF, 229 
PRESSURE VESSELS FOR, REVISED STANDARDS FOR CONSTRUCTION OF, 235 
PRESSURE VESSELS FOR, REVISED STANDARDS FOR CONSTRUCTION OF, 227 
PRESSURE VESSELS FOR, SAFETY CODES AND STANDARDS FOR, 300 

•

PRESSURE VESSELS FOR, STANDARDS FOR CONSTRUCTION OF, 232 
PROTECTION SYSTEM COMPARATOR FOR, STANDARDS FOR, 652 
PROTECTION SYSTEM FDR, STANDARDS FOR PERIODIC TESTING OF ACTUATION DEVICES FDR, 625 
PROTECTION SYSTEMS FOR, IEEE TESTING REQUIREMENTS FOR, 487 
PROTECTION SYSTEMS FOR, STANDARDS FOR EQUIPMENT IN, 651 
QUALITY ASSURANCE STANDARDS AND PRACTICES FOR, REVIEW OF U.S., 491 
RADIOACTIVE EFFLUENTS FROM, RADIATION PROTECTION STANDARDS IN DEMOCRATIC REPUBLIC OF 
GERMANY FOR, 578 
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REACTORS, POWER (Cont.) 
SAFETY ANALYSIS FOR, EFFECTS ON STANDARDS OF, 88 
SAFETY ANALYSIS IN U.S., REVIEW OF STANDARDS FOR, 137 
SAFETY ANALYSIS IN U.S., REVIEW OF STANDARDS FOR, 138 
SAFETY OF, DEVELOPMENT OF EQUIPMENT MAINTENANCE STANDARDS FDR, 430 
SAFETY STANDARDS FOR UNDERSEA, 124 
SAFETY STANDARDS FOR, EFFECTS OF SOCIAL COSTS ON ESTABLISHMENT OF, 116 
SITE FOR, EVALUATION OF CONCEPT OF STANDARD, 83 
SITES IN YUGOSLAVIA OF, DESIGN REQUIREMENTS AND SAFETY STANDARDS FOR, 132 
SITING OF, REVIEW OF WORLD-WIDE SAFETY STANDARDS FDR, 111 
SITING OF, SAFETY STANDARDS FOR, 74 
STANDARDS FOR, AVAILABILITY OF, 1798 
STANDARDS FOR, PROCEDURES FOR DEVELOPMENT OF, 665 
STANDARDS IN U. S. FOR, EFFECTS ON LICENSING PROCEDURES OF, 114 
STEAM CONDENSER COOLING WATER FOR, STANDARDS FOR CHLORINE ADDITIONS TO, 630 
STEAM SUPPLY SYSTEMS FOR, STANDARDS FOR PERFORMANCE TESTING OF, 233 
TESTING OF GERMAN, LEGAL REQUIREMENTS AND STANDARDS FOR, 100 
THERMAL EFFLUENTS FROM, CONTROL STANDARDS AND DISPOSAL METHODS FDR, 490 
VALVES FOR, STANDARDS FDR IN-SERVICE TESTING OF, 236 

REACTORS, PRESSURIZED-WATER 
see also Maine Yankee Power Reactor 
ACCIDENTS IN POWER, ASSUMPTIONS FOR EVALUATION OF RADIATION HAZARDS IN REGARD TO AEC SAFETY GUIDE 

FROM COOLANT LOSS, 189 
COOLANT PUMPS FOR, STANDARDS FDR RECIPROCATING POSITIVE DISPLACEMENT, 636 
COOLANTS FOR, STANDARDS FOR COMPOSITION OF WATER, 501 
CORE SUPPORT STRUCTURE FOR, STANDARDS FDR FABRICATION OF, 654 
DESIGN OF U. S., STANDARDS ON SAFETY CRITERIA FDR, 175 
DESIGN OF, SAFETY STANDARDS FOR, 139 
DESIGN OF, SAFETY STANDARDS FOR, 140 
FUEL ELEMENTS FOR, STANDARDS FOR ZIRCALOY CLAD URANIUM OXIDE (UO/SUB 2/), 466 
NEUTRON FLUX MONITORING IN, SPECIFICATION STANDARD FOR COBALT-EMITTER SELF-POWERED 

DETECTORS FDR, 1031 
PRESSURIZER FDR, STANDARDS FOR ELECTRICALLY HEATED, 702 
PRESSURIZERS FOR, STANDARDS FOR ELECTRIC HEATER AND CONNECTOR ASSEMBLY FOR, 465 
PRESSURIZERS FDR, STANDARDS FOR ELECTRIC HEATER AND CONNECTOR ASSEMBLY FDR, 683 
PRESSURIZERS FOR, STANDARDS FOR ELECTRICALLY HEATED, 464 
PROTECTION SYSTEM INSTRUMENTATION FOR, DESCRIPTION OF STANDARD, 286 
RADIOACTIVE WASTE PROCESSING SYSTEM FOR, STANDARDS FOR NON-REGENERATIVE ION EXCHANGERS FOR, 653 
STEAM GENERATORS FOR, CONSTRUCTION STANDARDS FOR, 502 
STEAM GENERATORS FOR, STANDARDS FOR, 407 
STEAM GENERATORS FOR, STANDARDS FOR FEEDWATER CONDITIONS IN, 662 

REACTORS, PRODUCTION 
see Hanford Production Reactors 
see Hanford Production Reactors (N) 
see Plutonium Recycle Test Reactor 

REACTORS, RESEARCH 
see also Engineering Test Reactor 
see also Irradiation Facilities 
see also Materials Testing Reactor 
see also ORNL Graphite Reactor 
see also ORNL Research Reactor 
see also Physical Constants Testing Reactor 
DESIGN OF FAST BURST, STANDARDS FOR, 492 
NUCLEAR MATERIALS MANAGEMENT STANDARDS FOR, lAEO, 160 
OPERATION OF FAST BURST, STANDARDS FOR, 492 
OPERATION OF FAST PULSED, PROPOSED STANDARD FOR, 121 
QUALITY ASSURANCE STANDARDS AND PRACTICES FDR, REVIEW OF U.S., 491 
RADIATION STANDARDS AND PROCEDURES FOR PAKISTAN, 62 
TECHNICAL SPECIFICATIONS FOR, STANDARDS FOR THE DEVELOPMENT OF, 705 

REACTORS, SWIMMING-POOL 
see also ORNL Research Reactor 
DESIGN OF, PROPOSED STANDARD FOR, 59 
DESIGN OF, STANDARDS FOR, 197 

REACTORS, U.S.S.R. 
RADIOACTIVE EFFLUENT STANDARDS FOR, 161 
SAFETY PROGRAMS AND STANDARDS, 47 

REACTORS, WATER-COOLED 
see also Hanford Production Reactors (N) 
CONTAINMENT STRUCTURES FOR POWER, DESIGN AND CONSTRUCTION PRACTICES AND STANDARDS FOR 

PRESTRESSED AND REINFORCED CONCRETE, 113 
CONTAINMENT SYSTEMS FOR POWER, DESIGN STANDARDS FDR GAS CONTROL METHODS DURING COOLANT 

LOSS ACCIDENTS IN, 185 
CONTAINMENT VESSELS FOR, STANDARDS FOR ISOLATION VALVES IN, 421 
COOLANT IN, STANDARD DELAYED NEUTRON EMITTING FISSION PRODUCT MONITORING METHOD FDR, 196 
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^ ^ P REACTORS, WATER-COOLED (Cont.) 
COOLANT PUMP FLYWHEELS FDR, INTEGRITY STANDARDS FOR, 615 
COOLANT SYSTEMS FOR, STANDARD FOR WELDING, EXAMINING, AND TESTING COMPONENTS FOR, 399 
COOLING SYSTEM STANDARDS FOR, 127 
COOLING SYSTEMS FOR POWER, STRENGTH AND PRESSURE INTEGRITY STANDARDS FOR PUMPS AND VALVES 

IN, 142 
CODLING SYSTEMS FOR, STANDARDS FOR CONSTRUCTION OF, 404 
COOLING SYSTEMS FOR, STANDARDS FDR INSERVICE INSPECTION OF, 418 
COOLING SYSTEMS FOR, STANDARDS FDR PUMPS AND VALVES FDR, 234 
COOLING SYSTEMS OF, STANDARDS FOR IN-SERVICE INSPECTION OF, 228 
DESIGN OF, SAFETY STANDARDS FOR, 92 
DESIGN PARAMETERS FDR 200 MW(E ) AND 400 MW(E), CALCULATION OF STANDARD, 457 
INSPECTION STANDARDS FOR WATER COOLED POWER REACTOR, ASME, 131 
PRESSURE VESSELS FOR POWER, STANDARDS FOR THERMAL SHOCK ANALYSIS OF COOLANT LOSS 
ACCIDENTS IN, 183 

PUMPS FOR, STANDARDS FOR CENTRIFUGAL, 700 
PUMPS FDR, STANDARDS FDR CENTRIFUGAL, 701 
STANDARDS PROGRAM FOR, NATIONAL LABORATORY CONTRIBUTIONS TO RDT, 335 
STEAM SUPPLY SYSTEMS FDR, STANDARDS FDR PERFORMANCE TESTING OF, 233 
VALVES FDR, STANDARDS FOR AUTOMATIC SPRING-LOADED, 616 
VALVES FOR, STANDARDS FOR IN-SERVICE TESTING OF, 236 

RELATIVE BIOLOGICAL EFFECTIVENESS « 
USE IN DERIVING RADIATION PROTECTION STANDARDS IN BELGIUM, 1243 

RELAYS 
MODULES FOR SAFETY AND CONTROL CIRCUITS, MANUAL ON STANDARD, 52 

REMOTE-CONTROL EQUIPMENT 
DESIGN SPECIFICATION FDR GANTRY AND TROLLEY FOR FUEL HANDLING CASK (TID-21644), 33 

REPUBLIC OF SOUTH AFRICA 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 

RESPIRATORS 
STANDARDS FOR AIR HOSE, FOR PRESSURIZED SUITS, 1260 

RHENIUM 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FOR USE AS STANDARD, 964 

RHODIUM 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

RHODIUM ALLOYS 
PT-BASE—RH, STANDARD FOR THERMOCOUPLE WIRES OF, 671 

RHODIUM ISOTOPES RH-103 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FOR USE AS STANDARD, 964 

RICHLAND AREA (WASH.) 
RADIATION PROTECTION STANDARDS AND CONTROLS OF ATLANTIC RICHFIELD HANFORD COMPANY fOR 
HUMAN POPULATION IN, MANUAL OF, 1412 

ROCKS 
ANALYSIS FOR SILICON BY FAST-NEUTRON ACTIVATION METHOD USING INTERNAL STANDARDS, 1702 
ANALYSIS OF GERMAN AND CZECHOSLOVAKIAN STANDARD, BY NEUTRON ACTIVATION, 1762 
ANALYSIS OF NBS STANDARD G-1 AND W-1, FOR GOLD BY NEUTRON ACTIVATION, PRECISION IN, 1709 
ANALYSIS OF STANDARD AND TERRESTRIAL, FDR ANTIMONY, ACTIVATION, 1683 
ANALYSIS OF STANDARD AND ULTRAMAFIC, BY NEUTRON ACTIVATION AND RADIOCHEMICAL SEPARATION, 1705 
ANALYSIS OF STANDARD G-1 AND W-1 FOR TRACE ELEMENTS, ACTIVATION, 1628 
ANALYSIS OF STANDARD G-1 AND U-1 FOR TRACE ELEMENTS, SPECTROGRAPHIC, 1629 
ANALYSIS OF STANDARD G-1 AND W-1, FOR BARIUM BY ISOTOPE DILUTION METHODS, 1675 
ANALYSIS OF STANDARD G-1 AND W-1, FOR INDIUM BY NEUTRON ACTIVATION METHODS, 1662 
ANALYSIS OF STANDARD SAMPLES OF, FROM JAPAN FOR STRONTIUM ISOTOPES AND IMPURITIES, 
COMPILATION OF DATA FROM, 1706 

ANALYSIS OF STANDARD ULTRABASIC, FOR SODIUM BY NEUTRON ACTIVATION, 1747 
ANALYSIS OF STANDARD, BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1765 
ANALYSIS OF STANDARD, FOR 32 ELEMENTS BY NEUTRON ACTIVATION, 1773 
ANALYSIS OF STANDARD, FOR ANTIMONY BY INSTRUMENTAL NEUTRON ACTIVATION, 1760 
ANALYSIS OF STANDARD, FOR BARIUM AND STRONTIUM BY NEUTRON ACTIVATION AND GAMMA 
SPECTROMETRY, 1723 

ANALYSIS OF STANDARD, FOR BISMUTH, CADMIUM, MERCURY, AND THALLIUM BY NEUTRON ACTIVATION 

•

AND RADIOCHEMICAL SEPARATION, 1763 
ANALYSIS OF STANDARD, FDR CERIUM AND EUROPIUM BY NEUTRON ACTIVATION METHODS, 1691 
ANALYSIS OF STANDARD, FOR CESIUM, LITHIUM, AND RUBIDIUM, SPECTROCHEMICAL, 1784 
ANALYSIS OF STANDARD, FOR CHROMIUM AND ZINC BY NEUTRON ACTIVATION AND RADIOCHEMICAL 
SEPARATION, 1777 

ANALYSIS OF STANDARD, FOR CHROMIUM, COBALT, LANTHANUM, MANGANESE, SAMARIUM, SCANDIUM, AND 
SODIUM BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRIC METHODS, 1670 

ANALYSIS OF STANDARD, FOR FLUORINE BY GAMMA ACTIVATION AND RADIOCHEMICAL SEPARATION, 1746 
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ROCKS (Cont. ) 
ANALYSIS OF STANDARD, FDR IRIDIUM BY NEUTRON ACTIVATION AND RADIOCHEMICAL SEPARATION, 1776 
ANALYSIS OF STANDARD, FOR MERCURY BY NEUTRON ACTIVATION AND EXTRACTION USING 

BINDSCHEDLER'S GREEN, SUBSTOICHIOMETRIC, 1789 
ANALYSIS OF STANDARD, FOR PALLADIUM AND PLATINUM BY NEUTRON ACTIVATION FOLLOWING 

FIRE-ASSAY CONCENTRATION, 1748 
ANALYSIS OF STANDARD, FDR RADIUM AND URANIUM, 1726 
ANALYSIS OF STANDARD, FOR SELENIUM BY NEUTRON ACTIVATION, 1770 
ANALYSIS OF STANDARD, FDR THORIUM AND URANIUM BY FISSION TRACK METHODS, 1758 
ANALYSIS OF STANDARD, FOR TIN BY NEUTRON ACTIVATION, 1745 
ANALYSIS OF STANDARD, FOR URANIUM BY FISSION TRACK METHOD, 1741 
ANALYSIS OF STANDARD, FOR URANIUM BY FISSION TRACK METHOD, 1794 
ANALYSIS OF STANDARD, FOR URANIUM BY FISSION TRACK REGISTRATION IN MUSCOVITE, 1728 
ANALYSIS OF STANDARD, FOR ZINC, 1651 
ANALYSIS OF U. S. GEOLOGICAL SURVEY STANDARD, FOR CHLORINE BY NEUTRON ACTIVATION METHODS, 1 
ANTIMONY CONTENT IN STANDARD AND TERRESTRIAL, 1683 
BISMUTH ABUNDANCE IN U.S. GEOLOGICAL SURVEY STANDARD, (E), 1796 
RARE EARTH CONTENT OF U.S. GEOLOGICAL SURVEY STANDARD, (E), 1735 

RODS 
STANDARDS FOR PRECIPITATION HARDENING OF ALLOY, 696 
STANDARDS FOR STAINLESS STEEL, 670 

ROMANIA 
RADIATION PROTECTION OF WORKERS IN, STANDARDS FOR, 1323 

RUBBER 
RADIATION EFFECTS ON ELASTIC PROPERTIES OF VULCANIZED, STANDARD METHODS FDR TESTING OF 

HIGH-ENERGY, 331 

RUBIDIUM 
CONTENT IN USGS STANDARD MUSCOVITE, 1679 
DETERMINATION IN GEOLOGICAL STANDARDS, SPECTROCHEMICAL, 1784 
DETERMINATION IN ROCK STANDARDS AND SAMPLES BY X-RAY FLUORESCENCE, 1791 
DETERMINATION IN STANDARD AND ULTRAMAFIC ROCKS BY NEUTRON ACTIVATION AND RADIOCHEMICAL 

SEPARATION, 1705 
DETERMINATION IN STANDARD PLANT MATERIAL BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1708 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD BAUXITE, CARBONATE, AND SILICATE ROCKS BY 

X-RAY FLUORESCENCE, 1739 

RUBIDIUM ISOTOPES 
CONTENT IN ROCKS, METHODS AND STANDARDS FOR DETERMINATION OF, 1721 
DETERMINATION IN ROCKS, METHODS AND STANDARDS FOR, 1767 

RUBIDIUM ISOTOPES RB-86 
RADIATION PROTECTION STANDARDS FOR, INTERSPECIES CORRELATIONS FOR, 1370 

RUBIDIUM ISOTOPES RB-87 
PERFORMANCE AS ATOMIC FREQUENCY STANDARD, 4 

RUTHENIUM 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

SAFETY 
see also REACTOR SAFETY 
BOOK- SAFETY STANDARD FDR NON-MEDICAL X-RAY AND SEALED GAMMA-RAY SOURCES. PART I. GENERAL, 

1142 
DEVELOPMENT OF RADIOLOGICAL PROTECTION STANDARDS (AHSB(A )-R-8(P.113-21 ) ), 1129 
IN AEROSPACE NUCLEAR POWER, OUTLINE OF STANDARDS AND EVALUATION OF 
(TID-7698(PT.I )(P.31-2 )), 34 

RADIATION PROTECTION GUIDES, REGULATIONS, AND STANDARDS FOR, FEDERAL RADIATION COUNCIL 
VIEWS ON, 1139 

RADIOACTIVE WASTE CLASSIFICATION STANDARDS FOR, 1345 
RADIOACTIVE WASTE CLASSIFICATION STANDARDS FDR, 119 
REGULATIONS AND STANDARDS FOR NUCLEAR, DEVELOPMENT OF, 1671 
STANDARDS FOR CONTROL OF RADIATION HAZARDS TO PERSONNEL AND PUBLIC IN GENERAL FROM 

ELECTRONIC EQUIPMENT AND RADIOACTIVE MATERIALS, SURVEY OF ROLE OF FEDERAL AGENCIES IN 
ESTABLISHING OR ENFORCING, 1471 

STANDARDS FOR DESIGN, FABRICATION, AND USE OF RADIOISOTOPE POWER GENERATORS FOR LAND AND 
MARINE APPLICATIONS, 1426 

STANDARDS FOR FISSIONABLE MATERIALS HANDLING, 1167 
STANDARDS FOR FISSIONABLE MATERIALS HANDLING, HANDBOOK ON, 94 
STANDARDS FOR HANDLING RADIATION SOURCES, 1354 
STANDARDS FOR INDUSTRIAL APPLICATIONS OF NUCLEAR EXPLOSIONS, ROLE OF AEC IN SETTING 

OPERATIONAL, 1433 
STANDARDS FOR INDUSTRIAL USES OF RADIATION, 1169 
STANDARDS FOR IRRADIATED FUEL ELEMENT SHIPPING CASKS (TID-7651(P.126-31 ) ), 1081 
STANDARDS FOR LASER PERSONNEL AT SANDIA LABORATORY, 1347 
STANDARDS FOR NUCLEAR, BIBLIOGRAPHY ON, 71 
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SAFETY (Cont. ) 
STANDARDS FOR OPERATION OF LASERS, 1329 
STANDARDS FOR PROCESSING, SHIPPING, AND STORAGE OF RADIOACTIVE MATERIALS, 85 
STANDARDS FOR RADIATION PROTECTION, 1079 
STANDARDS FOR RADIATION PROTECTION OF ICRP (NP-15451), 1178 
STANDARDS FOR RADIATION PROTECTION, REVIEW OF BASIC, 1396 
STANDARDS FOR RADIATION, IN TERRESTRIAL APPLICATIONS OF ISOTOPIC GENERATORS, 1242 
STANDARDS FOR RADIOACTIVE CONTAMINATION FROM NUCLEAR POWER PLANTS, ADEQUACY OF USAEC, 115 
STANDARDS FOR RADIOLOGICAL, IN BUILDINGS CONTAINING RADIOACTIVE MATERIALS, DESIGN MANUAL 
OF, 141 

STANDARDS FOR RADIUM CONTROL, 1108 
STANDARDS FOR REGULATORY, DEVELOPMENT OF AEC, 1077 

SAFETY HAZARDS 
PROTECTION AGAINST ELECTRICAL, AT ORNL, GUIDELINES FOR (ORNL-P-2656), 1220 
STANDARDS FOR PROTECTION AGAINST, IN URANIUM MINES, 1322 

SAMARIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1549 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD SILICATE ROCKS, ACTIVATION, 1643 
DETERMINATION OF, IN STANDARD ROCKS BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRIC METHODS, 1670 

SAMPLING 
METHODS FOR AIRBORNE RADIOACTIVE MATERIALS, IN NUCLEAR FACILITIES, STANDARD FOR, 1553 

SANDIA CORP., ALBUQUERQUE, N. MEX. 
STANDARD ENVIRONMENTAL TEST METHODS USED AT (SC-442C(M ) ), 748 

SCANDIUM 
DErEHMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN METEORITES, STANDARD ROCKS, AND TEKTITES BY INTERNAL-REFERENCE NEUTRON 
ACTIVATION METHOD AND RADIOCHEMICAL SEPARATION, 1734 

DETERMINATION IN ROCK STANDARDS AND SAMPLES BY X-RAY FLUORESCENCE, 1791 
DETERMINATION IN STANDARD ALUMINUM—SILICON SYSTEM BY NEUTRON ACTIVATION, 1764 
DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION, NONDESTRUCTIVE, 1772 
DETERMINATION IN STANDARD PLANT MATERIAL BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1708 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD SILICATE ROCKS BY EMISSION SPECTROGRAPHY, 1787 
DETERMINATION IN STANDARD SILICATE ROCKS, ACTIVATION, 1643 
DETERMINATION OF, IN STANDARD ROCKS BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRIC METHODS, 1670 

SCANDIUM ISOTOPES SC-46 
USE AS STANDARD FOR CALIBRATION OF MANGANESE-54 AND ZINC-65 SOURCES, 829 

SEAS 
RADIOACTIVE WASTE DISPOSAL INTO, IAEA PANEL RECOMMENDATIONS ON, 1550 

SEALS AND GLANDS 
SPECIFICATION FOR CONFINEMENT SEALS IN HANFORD BUILDINGS (HWS-6574 (REV.l)), 32 
STANDARD FDR COIL AND RING BRAIDED ASBESTOS PACKINGS FOR VALVE STEMS AND PUMPS, 401 
STANDARD FDR HERMETIC, 308 
STANDARD FDR NONMETALLIC SEAL MATERIALS FOR USE IN NUCLEAR POWER PLANT COMPONENTS, 350 
STANDARDS FOR INFLATABLE, FOR POWER REACTOR CONTAINMENT STRUCTURE AIRLOCK DOORS, 672 
STANDARDS FDR REACTOR CONTAINMENT VESSEL AIRLOCK GASKETS, 668 

SEISMOMETERS 
DESIGN STANDARDS FDR, 626 
STANDARDS FOR EARTHQUAKE DETECTION, AEC SAFETY GUIDE, 238 

SELENIUM 
DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION, NONDESTRUCTIVE, 1772 

SEMICONDUCTOR DEVICES 
RADIOINDUCED DISPLACEMENT EFFECTS IN, STANDARD FOR NEUTRON, 1039 

SEWAGE 
ANALYSIS FOR ALPHA EMITTERS BY RADIOMETRY, ASTM STANDARD METHOD FOR, 914 
ANALYSIS FOR BETA EMITTERS BY PROPORTIONAL COUNTING, ASTM STANDARD METHOD FDR, 920 
ANALYSIS FDR GAMMA EMITTERS BY SCINTILLATION COUNTING, ASTM STANDARD METHOD FOR, 919 
ANALYSIS FOR RADIOACTIVE BARIUM BY PRECIPITATION AND RADIOMETRY, ASTM STANDARD METHOD FOR, 915 
ANALYSIS FOR RADIOACTIVE IODINE BY CHEMICAL SEPARATION AND RADIOMETRY, ASTM STANDARD METHOD FOR, 91? 
ANALYSIS FOR THORIUM, ASTM STANDARD METHOD FOR SPECTROPHOTDMETRIC, 905 

SHELTERS 
STANDARDS FDR EVALUATION OF FALLOUT, ARCHITECTURAL AND ENGINEERING GUIDES FOR, 96 

SHIELDED CONTAINERS 
DESIGN AND INTEGRITY STANDARDS FDR TYPE A AND B, 1436 
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SHIELDED CONTAINERS (Cont.) 
DESIGN AND OPERATION OF, FDR SHIPPING IRRADIATED FUEL ELEMENTS, STANDARDS FOR, 1482 
DESIGN AMD PERFORMANCE FOR SHIPPING URANIUM HEXAFLUORIDE, STANDARD FOR, 1530 
DESIGN AND TESTING OF ORNL RETURNABLE TYPE B, FOR SHIPPING RADIOACTIVE GASES, REGULATORY 

STANDARDS FOR, 1557 
DESIGN FOR SHIPPING IRRADIATED SOLID REACTOR FUEL, STANDARDS FOR, 1272 
DESIGN OF STEEL-BANDED WOODEN, FOR SHIPPING SLIGHTLY ENRICHED URANIUM INGOTS AND FUEL 

CORES, STANDARDS FOR, 1588 
DESIGN OF, TO I.A.E.A. STANDARDS (TID-7651(P.331-93 ) ), 1083 
DESIGN OF, USE OF SAFETY STANDARDS IN EVALUATION OF (TID-7651(P.126-31 )), 1081 
DESIGN STANDARDS FOR JAPANESE, 1435 
DESIGN STANDARDS FOR SAFE RADIOACTIVE MATERIAL TRANSPORT, 1277 
HANDLING OF REACTOR FUEL CASKS, SPECIFICATIONS OF EQUIPMENT FOR (TID-21644), 33 
INSPECTION OF FUEL SHIPPING, SAFETY STANDARDS FDR, 1363 
INSPECTION OF RADIOACTIVE MATERIAL SHIPPING, DURING FABRICATION AND USE, IMPLEMENTATION 

OF IAEA STANDARDS FOR, 1543 
LABELING OF RADIOACTIVE MATERIAL SHIPPING, UK STANDARDS FOR, 1566 
MATERIALS FOR FISSIONABLE MATERIAL SHIPPING, STANDARDS FOR CADMIUM AND WOOD SHIELDING, 1 
SHIPPING OF LARGE, DEVELOPMENT OF TIEDOWN STANDARDS FOR SAFE, 1351 
SPECIFICATIONS FOR SHIPPING BY RAIL OR MOTOR VEHICLE, U.S. DEPT. OF TRANSPORTATION, 1551 
STANDARD FOR, 632 
STANDARDS FOR RADIOACTIVE MATERIAL, REVIEW OF, 1384 
STANDARDS FOR, FOR SHIPPING IRRADIATED FUEL ELEMENTS, 1148 
TEST STANDARD FDR, FOR RADIOISOTOPE SEALED SOURCES (CONF-650616-5 ), 1164 
TESTING BY EXPOSURE TO STANDARD FIRES (TID-7651(P.304-14 ) ), 1082 

SHIELDING 
RADIATION STANDARDS SUBCOMMITTEE REPORT, 163 
STANDARDS FOR GAMMA RADIATION, 1583 
STANDARDS FOR HIGH-ENERGY RADIATION GENERATORS, 1517 
STANDARDS FOR, BENCHMARK PROBLEMS TO ESTABLISH, 1449 
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STANDARDS FOR SPECIAL-USE BOLTS OF ALLOY, 594 
STANDARDS FOR VACUUM-TREATED FORCINGS OF ALLOY AND CARBON, 530 
STANDARDS FOR UELDFD PIPES OF, 542 
STANDARDS FOR WELDING ELECTRODE COATINGS OF MILD, 516 
STANDARDS FOR WELDING FITTINGS OF ALLOY AND CARBON, 561 
TENSILE PROPERTIES OF PRESSURE VESSEL, REVIEW DF STANDARDS FOR, 424 
TESTING OF FORCINGS DF HEAVY, STANDARDS FOR ULTRASONIC, 215 
TESTING OF HEAVY FORCINGS DF, STANDARD FOR MAGNETIC PARTICLE, 213 
TESTING OF PLATE-TYPE PRESSURE VESSEL, STANDARD FOR LONGITUDINAL-WAVE ULTRASONIC, 214 
TESTING OF VALVES DF, STANDARD FOR HYDROSTATIC SEAT AND SHELL PRESSURE, 218 
WELDING OF NUCLEAR POWER PLANT CONTAINMENT VESSELS OF, STANDARD METHOD FDR, 416 
WELDS IN, RADIOGRAPHIC INSPECTION STANDARDS FOR, 104 

STERILIZATION 
see also Radiosteri1ization 
GOALS AND STANDARDS FDR, 1189 

STORAGE BATTERIES 
PERFORMANCE AS POWER SUPPLY FOR AIR OR LAND VEHICLE-MOUNTED RADIOACTIVE ORE PROSPECTING 
EQUIPMENT, STANDARD FOR, 480 

STRAIN GAGES 
CALIBRATION OF, ASTM STANDARDS FDR, 846 

STRESS 
STANDARDS FORMULAS FDR THERMAL, IN REACTOR COOLING SYSTEM PIPES, 116 

STRONTIUM 
CONTENT IN USGS STANDARD MUSCOVITE, 1679 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN GEOCHEMICAL STANDARDS BY ATOMIC ABSORPTION USING NITROUS 
OXIDE—ACETYLENE FLAME, 1799 

DETERMINATION IN STANDARD KALE BY ATOMIC ABSORPTION SPECTROMETRY, 1718 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1723 
DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD BAUXITE, CARBONATE, AND SILICATE ROCKS BY 
X-RAY FLUORESCENCE, 1739 

DETERMINATION DF TRACE AMOUNTS OF, IN STANDARD SILICATE ROCKS USING SODIUM CHLORIDE 
BUFFER, EMISSION SPECTROGRAPHIC, 1740 

RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 
SEPARATION DF, FROM YTTRIUM-90 USING RING OVENS, STANDARDS FDR PAPER CHROMATOGRAPHIC, 121 

STRONTIUM ISOTOPES 
CONTENT IN ROCKS, METHODS AND STANDARDS FOR DETERMINATION DF, 1721 
DETERMINATION IN ROCKS, METHODS AND STANDARDS FOR, 1767 

STRONTIUM ISOTOPES SR-89 
CONTENT IN DRINKING WATER IN USA, STANDARDS FOR MAXIMUM PERMISSIBLE, 1519 
CONTENT IN STANDARD DIET IN GERMANY, 1170 
CONTENT OF SHELLFISH, FRC, ICRP, AND NCRP STANDARDS FOR, 1305 
DISTRIBUTION IN ENVIRONMENT FOLLOWING ACUTE RELEASE AND RELEASE IN FALLOUT, STANDARDS FOR 
PROTECTION AGAINST, 1486 

RADIATION PROTECTION STANDARDS FOR ATMOSPHERIC (NP-15183), 1160 

STRONTIUM ISOTOPES SR-90 
CALIBRATION OF STANDARD SOLUTIONS (C00-226(P.66-70) ), 1074 
CONTENT IN DRINKING WATER IN USA, STANDARDS FOR MAXIMUM PERMISSIBLE, 1519 
CONTENT OF DRINKING WATER IN USA, STANDARDS FOR, 1420 
CONTENT OF DRINKING WATER, STANDARDS FOR, 1532 
CONTENT OF DRINKING WATER, STANDARDS RECOMMENDED BY FEDERAL RADIATION COUNCIL FOR, 1447 
CONTENT OF SHELLFISH, FRC, ICRP, AND NCRP STANDARDS FOR, 1305 
CONTENT OF WATER, STATE AND TERRITORIAL REGULATIONS AND STANDARDS FDR, 1313 
DISTRIBUTION IN ENVIRONMENT FOLLOWING ACUTE RELEASE AND RELEASE IN FALLOUT, STANDARDS FOR 
PROTECTION AGAINST, 1486 

HUMAN BONES, SOFT TISSUES, AND STANDARD DIET IN GERMANY, 1170 
PERMISSIBLE CONCENTRATION OF, IN VARIOUS TYPES DF SOIL, STANDARDS FOR MAXIMUM, 1225 
RADIATION PROTECTION STANDARDS FOR ATMOSPHERIC (NP-15183), 1160 
RADIATION PROTECTION STANDARDS FOR, IN DRINKING WATER, 1249 

STRUCTURES 
DESIGN OF RADIOACTIVE MATERIAL-CONTAINING, MANUAL OF RADIOLOGICAL SAFETY STANDARDS FOR, 1 
FIRE PROTECTION OF RADIOACTIVE MATERIAL HANDLING, STANDARDS FOR, 1503 

SULFUR ISOTOPES 
ABUNDANCES IN METEORITE STANDARDS, 1634 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 
STANDARD MEASUREMENTS, 1636 
STANDARDS IN NEW ZEALAND, RECALIBRATION OF METEORITE, 1635 
STANDARDS, REVIEW OF PRIMARY, 1633 
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SULFUR ISOTOPES S-35 
COMPOUNDS, PREPARATION OF STANDARD ATLAS FOR PROPERTIES DF, 1356 
DETERMINATION IN PHOSPHORUS-32 PREPARATIONS, ASTM STANDARD METHODS FOR, 913 
STANDARDS OF, FOR DIAGNOSTIC AND THERAPEUTIC USE, 1085 

SUPERHEATERS 
STANDARDS FOR CARBON STEEL TUBES FOR, 679 

SURFACE WATERS 
RADIOCHEMICAL ANALYSIS OF SAMPLES OF, DEVELOPMENT OF STANDARDS FOR, 843 
RADIOISOTOPE CONTENT OF, STATE AND TERRITORIAL REGULATIONS AND STANDARDS FDR, 1313 
RADIOPOLLUTION OF, STANDARDS FDR, 1093 
TEMPERATURES OF US, STANDARDS FDR MAXIMUM PERMISSIBLE, 143 

SURFACES 
CONTAMINATION BY RADIOACTIVE MATERIALS, CRITERIA FOR RADIATION STANDARDS FOR, 1607 
DECONTAMINATION OF NON-METALLIC, STANDARDS FDR TESTING PROBABILITY OF, 1271 
DECONTAMINATION OF, STANDARD TEST FOR COMPARING, 1315 
STANDARD, FOR FISSION PRODUCT DEPOSITION STUDIES (ORNL-TM-1304 ), 1179 

SWEDEN 
NUCLEAR STANDARDS IN, COMPILATION DF, 1717 
X-RAY STANDARDS IN, 1203 

SWINE 
RADIATION EFFECTS ON SKIN OF, DOSF-RESPONSE RELATION FOR, IN ESTABLISHMENT DF SAFETY 
STANDARDS, CARBON DIOXIDE LASER, 1379 

SWITZERLAND 
ENVIRONMENTAL PROTECTION STANDARDS IN, REVIEW DF, 150 
RADIATION PROTECTION STANDARDS FOR INDUSTRY IN, LEGISLATION FOR, 1327 

SYNCHROTRON RADIATION 
EMISSION FROM DESY ELECTRON SYNCHROTRON, USE AS FUNDAMENTAL RADIOMETRIC STANDARD, 1255 

TANKS 
STANDARDS FOR LIQUID METAL, 582 

TANTALUM 
CONTENT IN STANDARD ROCKS G-1 AND U-1, 1628 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
PROPERTIES OF RODS AND WIRES DF, STANDARD FOR, 296 
STANDARD FOR INGOTS AND FLAT MILL PRODUCTS DF, 1753 
TESTING OF TUBING OF, STANDARD FOR, 431 

TANTALUM ALLOYS 
TA-BASE—W, STANDARDS FOR BARS AND RODS OF, 711 
TA-BASE—W, TESTING OF TUBING OF, STANDARD FOR, 431 

TANTALUM ISOTOPES TA-181 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FOR USE AS STANDARD, 964 

TECHNETIUM 
DETERMINATION IN AQUEOUS SOLUTIONS FROM FUEL REPROCESSING, STANDARD FOR COLORIMETRIC, 966 

TECHNICAL REPORTS 
ALO STANDARD STRUCTURE FOR MANAGERIAL DATA (ALD-1), 1656 

TELEVISION EQUIPMENT 
RADIATION FROM, BIBLIOGRAPHY ON REGULATIONS AND STANDARDS FOR PROTECTION AGAINST, 1380 
RADIATION PROTECTION STANDARDS FDR HOME RECEIVERS, X, 1490 

TELLURIUM 
DETERMINATION IN STANDARD REFERENCE MATERIALS, ACTIVATION, 1663 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

TEMPERATURE 
EFFECTS OF VARIATIONS OF, ON STANDARD CALIBRATION FOR METROLOGY (UCRL-TRANS-1145(L)), 769 
EFFECTS ON METALS, ASTM STANDARDS FOR DETERMINATION OF, 846 
MEASUREMENTS OF, EQUIPMENT CALIBRATION STANDARDS FOR, 846 

TERBIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1649 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 

TERBIUM ISOTOPES TB-159 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FDR USE AS STANDARD, 964 

THALLIUM 
DETERMINATION IN STANDARD ROCKS AND QUARTZES BY NEUTRON ACTIVATION AND RADIOCHEMICAL 
SEPARATION, 1763 
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THALLIUM (Cont. ) 
RADIOACTIVITY STANDARDS DF, USERS' GUIDE FOR, 1320 

TH'\LLIUM ISOTOPES 
RADIOACTIVITY STANDARDS DF, USERS' GUIDES FDR, 1481 

THALLIUM ISOTOPES TL-208 
GAMMA SPECTRA OF, ENERGY MEASUREMENTS FDR USE AS STANDARDS, (E), 858 

THERMAL CONDUCTIVITY 
STANDARDS FOR HIGH-TEMPERATURE MATERIALS, DEVELOPMENT OF, 1699 

THERMAL INSULATION 
STANDARD FOR MATERIALS FOR USE ON STAINLESS STEEL, 402 
STANDARDS FOR CEMENTED MINERAL FIBER-TYPE, 576 
STANDARDS FDR FLEXIBLE HIGH-TEMPERATURE LOW CONDUCTIVITY, 659 
STANDARDS FOR REACTOR PIPING, 663 
STANDARDS FOR REFLECTIVE, 604 

THERMOCOUPLES 
ELECTRIC CONNECTORS AND CONNECTOR PANELS FOR, STANDARD FOR, 1008 
FABRICATION DF MAGNESIUM OXIDE-INSULATED, STAINLESS STEEL-SHEATHED, STANDARD FOR, 1015 
SIGNAL TRANSMITTER FOR, STANDARD FOR, 1009 
STANDARD FDR MANUFACTURING OF HIGH-TEMPERATURE RHENlUM—TUNGSTEN, FOR USE IN NUCLEAR 
IRRADIATION EXPERIMENTS, 1049 

STANDARD FDR MATERIAL FDR CERAMIC-INSULATED, 314 
STANDARD FOR PLATINUM AND PLATINUM—RHODIUM WIRES FDR, 671 
STANDARD SPECIFICATION FOR SHEATHED TYPE-K, FDR NUCLEAR AND OTHER HIGH-RELIABILITY 
APPLICATIONS, 929 

STANDARDS FDR INSULATED, SHEATHED, ALUMEL-CHROMEL, 660 
THERMOWELL SYSTEMS FOR LIQUID METAL SERVICE, STANDARDS FOR DESIGN AND FABRICATION OF, 694 
TIME RESPONSE TEST FOR SHEATHED MINERAL-INSULATED, STANDARD FOR, 664 

THERMOMETRY 
STANDARDS FDR, INTERNATIONAL PRACTICAL TEMPERATURE SCALE DF 1968, 1786 

THORIUM 
CONTENT IN U.S.G.S. STANDARD ROCKS, 1664 
DETERMINATION IN COMPARISON WITH URANIUM CONTENT IN STANDARD SAMPLES BY GAMMA SPECTROSCOPY, 1800 
DETERMINATION IN INDUSTRIAL WATER AND WASTE, ASTM STANDARD METHOD FOR SPECTROPHOTOMETRIC, 905 
DETERMINATION IN OBSIDIAN AND STANDARD ROCKS BY FISSION TRACK METHODS, 1758 
DETERMINATION IN SOLIDS, STANDARD GLASSES FOR FISSION-TRACK, 1752 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FDR, 1320 
RITZ STANDARDS DF TH I, CALCULATION FROM IMPROVED WAVELENGTH MEASUREMENTS, 853 

THORIUM ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 

THORIUM ISOTOPES TH-228 
CONTENT IN AIR IN INDUSTRIAL PLANTS, STANDARDS FOR MAXIMUM PERMISSIBLE, (E), 1620 
CONTENT IN BUILDING MATERIALS, STANDARDS FOR MAXIMUM ALLOWABLE, 1368 
USE AS STANDARD IN RADON-220 DETERMINATION, 804 

THORIUM ISOTOPES TH-230 
CONTENT IN BUILDING MATERIALS, STANDARDS FOR MAXIMUM ALLOWABLE, 1368 

THORIUM ISOTOPES TH-232 
CONTENT IN AIR IN INDUSTRIAL PLANTS, STANDARDS FOR MAXIMUM PERMISSIBLE, (E), 1620 

THORIUM ORES 
ANALYSIS DF STANDARD, FOR THORIUM AND URANIUM BY GAMMA SPECTROSCOPY, 1800 

THORIUM OXIDES 
USE AS STANDARD IN DETERMINATION DF RADON, 804 

THORIUM OXIDES TH02 
PROPERTIES FOR USE AS HIGH-TEMPERATURE THERMAL CONDUCTIVITY STANDARD, 1699 

THULIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1649 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 

THULIUM ISOTOPES TM-169 
NEUTRON CAPTURE BY, CROSS-SECTION EVALUATION FOR USE AS STANDARD, 964 

THYROID GLAND 
IODINE-131 UPTAKE BY, MEASUREMENT STANDARDIZATION FOR, 1191 

TIME MEASUREMENT 
USE OF ATOMIC BEAMS AS FREQUENCY STANDARDS, 718 
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CONTENT IN STANDARD ROCKS G-1 AND W-1, 1628 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND U-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1745 
RADIOACTIVITY STANDARDS DF, USERS' GUIDE FOR, 1320 

TIN ALLOYS 
AL—SN—TI-BASE, PROPERTIES OF CASTINGS DF, STANDARD FOR, 440 
AL—SN—TI-BASE, PROPERTIES OF FORCINGS OF, STANDARD FOR, 262 
SN—ZR, PROPERTIES OF SEAMLESS AND WELDED TUBES OF WROUGHT, FOR NUCLEAR USES, STANDARD FOR, 298 
SN—ZR-BASE, PROPERTIES OF EXTRUSIONS AND FORCINGS OF, FOR NUCLEAR USES, STANDARD FOR, 329 
SN—ZR-BASE, PROPERTIES OF HOT- AND COLD-ROLLED SHEET, STRIP, AND PLATE DF, STANDARD FOR, 297 
SN—ZR-BASE, PROPERTIES DF HOT-ROLLED AND COLD-FINISHED BARS, ROD, AND WIRE OF, FOR 
NUCLEAR USES, STANDARD FOR, 330 

SN—ZR-BASE, PROPERTIES OF INGOTS OF VACUUM-ARC-MELTED, FOR NUCLEAR USES, STANDARD FOR, 328 

TIN ISOTOPES SN-119 
USE IN MOSSBAUER STUDIES, STANDARD REFERENCE ABSORBER FOR, 793 

TISSUES 
RADIATION DOSE TO HUMAN, ICRP STANDARDS FOR, 1407 
RADIATION DOSE TO HUMAN, USE OF STANDARD MAN FOR CALCULATION DF MULTICOLLISION 
FLUENCE-TD-KERMA CONVERSION FACTORS FOR, 1446 

RADIATION DOSE TO NORMAL AND TUMOR, PROBLEMS CONCERNING NOMINAL STANDARD DOSE CONCEPT FOR 
EXPRESSING RELATIVE THERAPEUTIC, 1537 

TJTANIUM 
DETERMINATION AS TRACE IN STANDARD ROCKS C-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN CARBON, ASTM METHOD FOR COLORIMETRIC, 902 
DETERMINATION IN GEOCHEMICAL STANDARDS BY ATOMIC ABSORPTION USING NITROUS 
OXIDE—ACETYLENE FLAME, 1799 

DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN ZIRCALOY STANDARD SAMPLES, SPECTROCHEMICAL, 1700 
PROPERTIES DF CASTINGS OF, STANDARD FOR, 440 
PROPERTIES OF FORCINGS OF, STANDARD FOR, 262 
PROPERTIES OF SPONGE OF, STANDARD FOR, 254 
STANDARD SPECIFICATION FOR SEAMLESS AND WELDED TUBES DF, FOR CONDENSERS AND HEAT EXCHANGERS, 261 
STANDARD SPECIFICATIONS FDR STRIPS, SHEETS, AND PLATES OF, 245 

TITANIUM ALLOYS 
AL—SN—TI-BASE, PROPERTIES OF CASTINGS OF, STANDARD FOR, 440 
AL—SN—TI-BASE, PROPERTIES OF FORCINGS OF, STANDARD FOR, 262 
AL—TI-BASE—V, PROPERTIES OF CASTINGS DF, STANDARD FDR, 440 
AL—TI-BASE—V, PROPERTIES OF FORCINGS OF, STANDARD FOR, 262 
PD—TI, PROPERTIES OF CASTINGS OF, STANDARD FOR, 440 
STANDARD SPECIFICATIONS FOR STRIPS, SHEETS, AND PLATES OF, 245 

TOLUENE 
TRITIUM-LABELED, CALIBRATION OF RADIOACTIVITY STANDARD IN, 768 

TRANSISTORS 
RADIATION EFFECTS ON, STANDARD FOR ENERGY DEPENDENCE OF NEUTRON, 954 
RADIATION HARDENING OF SERIES CONNECTED DIODES FOR USE IN VOLTAGE STANDARD, NEUTRON, 1013 

TRAPS 
DESIGN OF SODIUM VAPOR, STANDARD FOR, 645 
DEVELOPMENT DF STANDARDS FDR CIRCULATING COLD, FOR LMFBR, 107 
FABRICATION OF SODIUM VAPOR, STANDARD FOR, 645 
STANDARD FDR ASSEMBLY OF COLD, FOR REMOVAL OF SODIUM IMPURITIES, 307 

TRITIUM 
ACTIVITY OF, METHODS FOR MEASURING STANDARD, 767 
COMPOUNDS, PREPARATION OF STANDARD ATLAS FOR PROPERTIES OF, 1356 
CONTENT IN NUCLEARLY STIMULATED NATURAL GAS, DEVELOPMENT DF RADIATION STANDARD FOR, 1601 
COUNTING STANDARDS FOR, RECALIBRATION OF NBS, 1117 
DETERMINATION IN WATER BY SCINTILLATION COUNTING, STANDARD FOR, 969 
INCORPORATION IN TOLUENE, CALIBRATION OF RADIOACTIVITY STANDARD IN, 768 

TUBES 
DEFECTS IN METAL, STANDARD ULTRASONIC METHOD FOR DETECTING LONGITUDINAL, 470 
STANDARD FOR ULTRASONIC TESTING FDR LONGITUDINAL DISCONTINUITIES, 355 
STANDARD SPECIFICATION FOR HOT-FINISHED AND COLD-DRAWN SEAMLESS AND WELDED, OF AUSTENITIC, CARBON, 
AND FERRITIC STEEL, 259 

STANDARD SPECIFICATION FOR SEAMLESS AND WELDED TITANIUM, FOR CONDENSERS AND HEAT EXCHANGERS, 261 A 
STANDARDS FOR AUSTENITIC STAINLESS STEEL, 678 I 
STANDARDS FOR STAINLESS STEEL, WITH INTEGRAL FINS, 648 ^ 

TUNGSTEN 
CONTENT IN STANDARD ROCKS G-1 AND W-1, 1628 
DETERMINATION IN COMMERCIAL NIOBIUM, ASTM METHOD FOR, 901 
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•
TUNGSTEN (Cont. ) 

PROPERTIES FOR USE AS HIGH-TEMPERATURE THERMAL CONDUCTIVITY STANDARD, 1699 
QUALITY STANDARDS FOR SHEET, RECOMMENDED (MAB-196-M), 27 
SPECTRA OF, K ALPHA 1 LINE FDR X-RAY WAVELENGTH STANDARD, 761 
STANDARDS FDR FORCINGS OF, 565 

TUNGSTEN ALLOYS 
C O — C R — N I — W , STANDARD FOR ROUNDS OF WROUGHT, 320 
C O — C R — N I — U , STANDARDS FOR ROUNDS OF, 598 
MO—U-BASE, PREPARATION OF HOMOGENEOUS, FOR USE AS NBS MICROANALYTICAL STANDARD, 1719 
TA-BASE—W, STANDARDS FDR BARS AND RODS OF, 711 
TA-BASE—W, TESTING OF TUBING OF, STANDARD FOR, 431 

TURKEY POINT POWER REACTOR, UNIT 1 
CODING SYSTEM FOR, STANDARDS FOR VALVES AND PIPE FITTINGS OF, 612 
EMERGENCY CORE CODLING SYSTEM FOR, STANDARDS FOR VALVES OF, 612 
STEAM LINE FDR, STANDARDS FOR ISOLATION VALVES DF MAIN, 612 

ULTRASONIC INSPECTION 
METHOD FOR DETECTING LONGITUDINAL DEFECTS IN METAL PIPES AND TUBING, STANDARD FOR, 470 
METHOD FOR INSPECTING CLAD AND PLAIN STEEL PLATES, STANDARD FDR STRAIGHT-BEAM, 473 
METHOD FOR INSPECTING WELDS, STANDARD FOR CONTACT, 469 
METHODS AND RECOMMENDED PRACTICES FOR, ASTM STANDARDS FDR, 846 
STANDARD FDR HEAVY STEEL FORCINGS, 215 
STANDARD FOR LONGITUDINAL-WAVE, OF STEEL PLATES FOR PRESSURE VESSELS, 214 
STANDARD FOR QUALIFICATION AND TRAINING OF PERSONNEL FOR, 707 
STANDARDS FOR WELD, ANALYSIS OF ASME, 105 

ULTRAVIOLET RADIATION 
PROTECTION AGAINST, BIBLIOGRAPHY DN REGULATIONS AND STANDARDS FOR, 1380 

ULTRAVIOLET SOURCES 
STANDARDS FOR USE IN PRODUCTION AND PROCESSING OF FOODS, 1499 

UNITED KINGDOM 
RADIATION SAFETY STANDARDS IN, REVIEW ON, 1596 
RADIOACTIVITY MONITORING IN, DERIVATION AND USE DF REFERENCE LEVELS AND WORKING LIMITS AS 

STANDARDS FOR, 1546 
RADIOISOTOPE SHIPPING THROUGH PORTS IN, STANDARDS FOR SAFE, 1552 
REGULATIONS FOR SHIPPING OF RADIOACTIVE MATERIALS BY ROAD, 1504 
REGULATIONS FOR STORAGF OF RADIOACTIVE MATERIALS IN TRANSIT IN, 1508 
REGULATIONS FOR TEMPORARY STORAGE DF IN-TRANSIT RADIOACTIVE MATERIALS, 1507 

UNITED STATES 
LEGISLATION RELEVANT TO SAFETY STANDARDS FDR SOURCES OF NON-IONIZING RADIATIONS, 1441 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIATION PROTECTION STANDARDS FOR GENERAL POPULATION AND PERSONNEL IN NUCLEAR INDUSTRY IN, 1369 
RADIATION PROTECTION STANDARDS FDR HUMAN POPULATION DF, EVALUATION OF, 1574 
RADIATION PROTECTION STANDARDS FOR HUMAN POPULATION OF, ROLE DF ENVIRONMENTAL PROTECTION 

AGENCY IN DEVELOPMENT OF, 1570 
RADIATION PROTECTION STANDARDS FOR, ROLE OF HEALTH PHYSICS SOCIETY IN DEVELOPMENT OF, 1606 
RADIATION PROTECTION STANDARDS IN, DEVELOPMENT OF, 1597 
RADIATION PROTECTION STANDARDS IN, REVIEW OF EVOLUTION OF, 1514 
RADIATION PROTECTION STANDARDS IN, ROLE DF AMERICAN NATIONAL STANDARDS INSTITUTE IN 

DEVELOPMENT OF, 1604 
RADIATION PROTECTION STANDARDS IN, ROLE DF NATIONAL COUNCIL ON RADIATION PROTECTION AND 

MEASUREMENTS IN DEVELOPMENT OF, 1603 
RADIATION PROTECTION STANDARDS OF NUCLEAR PHYSICS PLANTS, SURVEY, 1210 
STANDARDS FOR DRINKING WATER IN, PUBLIC HEALTH SERVICE PUBLICATION NO. 956 (1962), 1519 
STANDARDS FOR MAXIMUM PERMISSIBLE CONCENTRATION OF RADIOISOTOPES IN ENVIRONMENT IN, 1971 

STATUS DF, 1512 
STANDARDS FOR MAXIMUM PERMISSIBLE RADIATION EXPOSURE OF URANIUM MINERS, 1969 

CONGRESSIONAL HEARINGS ON, 1406 
WASTE DISPOSAL STANDARDS IN, COMPARISON OF, WITH RUSSIA, 1187 

URANIUM 
ANALYSIS FOR IMPURITIES BY CARRIER DISTILLATION EMISSION SPECTROSCOPY, STANDARD REFEREE 

METHOD FOR, 171 
ANALYSIS OF NBS SECONDARY GENERATIVE STANDARD DF, FOR URANIUM-235 (KY-456), 1642 
CLASSIFICATION OF UNIRRADIATED SCRAP OF, STANDARD METHOD FDR, 451 
CONTENT IN U.S.G.S. STANDARD ROCKS, 1664 
CONTENTS IN INTERNATIONAL STANDARDS, 1669 

•

CRYSTALLOGRAPHIC ANALYSIS USING DOUBLE-DIFFRACTING AND STANDARD X-RAY DIFFRACTOMETERS 
(RL-REA-2595, PP 73-9), 787 

DETERMINATION BY CONTROLLEn-PGTENTIAL COULDMETRY, ASTM STANDARD METHOD FOR, 903 
DETERMINATION IN ALUMINUM AND STANDARD GRANITE BY NEUTRON ACTIVATION METHODS, 1658 
DETERMINATION IN COMPARISON WITH THORIUM CONTENT IN STANDARD SAMPLES BY GAMMA SPECTROSCOPY, 1800 
DETERMINATION IN FUEL CYCLE NUCLEAR MATERIALS, SAMPLING, STANDARDS, AND BULK MEASUREMENTS 

FDR, 1797 
DFTERMINATION IN FUELS BY AUTOMATIC CONTROLLED-POTENTIAL COULOMETRIC TITRATION, STANDARD 

REFEREE METHOD FOR, 171 
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URANIUM (Cont. ) 
DETERMINATION IN INTERNATIONAL STANDARDS BY DELAYED NEUTRON METHOD, 1669 
DETERMINATION IN OBSIDIAN AND STANDARD ROCKS BY FISSION TRACK METHODS, 1758 
DETERMINATION IN REACTOR FUELS BY ION-EXCHANGE SEPARATION AND MASS SPECTROMETRY, ASTM STANDARD 
FOR, 906 

DETERMINATION IN SOLIDS, STANDARD GLASSES FOR FISSION-TRACK, 1752 
DETERMINATION IN STANDARD ROCK SAMPLES BY FISSION TRACK REGISTRATION IN MUSCOVITE, 1728 
DETERMINATION IN STANDARD ROCKS BY FISSION TRACK METHOD, 1741 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION AND ALPHA SPECTROMETRY, 1726 
DETERMINATION IN URANIUM TETRAFLUORIDE, STANDARD FOR, 1785 
DETERMINATION OF RATIO OF, TO CESIUM-137 IN IRRADIATED FUELS FOR CALCULATION OF ATOM PERCENT F 
ASTM STANDARD METHOD FOR, 909 

DETERMINATION OF TRACE AMOUNTS OF, IN BIOLOGICAL STANDARD REFERENCE MATERIAL (ORCHARD 
LEAVES) BY DESTRUCTIVE AND NONDESTRUCTIVE NEUTRON ACTIVATION METHODS, 1793 

DETERMINATION RELATIVE TO OXYGEN IN URANIUM DIOXIDE BY POLAROGRAPHY, STANDARD REFEREE 
METHOD FOR, 171 

DETERMINATION USING DIBENZOYLMETHANE, ASTM STANDARD METHOD FOR COLORIMETRIC, 904 
ENRICHMENT OF, EFFICIENCY AND STANDARDS FOR, 1422 
GRAIN SIZE OF BETA HEAT-TREATED FUEL CORES OF, VISUAL STANDARDS FOR RATING (NLCO-909), 29 
ISOTOPE ABUNDANCES IN STANDARD REFERENCE MATERIALS DF, 931 
ISOTOPIC ANALYSIS DF, ALPHA-GAMMA COINCIDENCE METHOD FDR CALIBRATION OF STANDARDS FOR, 811 
MEASURING STANDARDS AND PRACTICES FDR LEASED, 57 
MELTING NUCLEAR GRADE, SPECIFICATIONS AND STANDARDS FOR, 77 
METALLOGRAPHY, VISUAL STANDARDS FOR ESTIMATING RECRYSTALLIZATIDN, INCLUSIONS, AND 
STRINGERS (NLCO-910), 30 

MINING OF, DEVELOPMENT OF RADIATION SAFETY STANDARDS FOR, 1373 
PREPARATION OF STANDARD THIN-FILM LAYERS DF, BY VACUUM EVAPORATION, 976 
PREPARATION OF STANDARDS OF, 1697 
PROPERTIES DF CASTINGS OF, FROM PRIMARY AND SECONDARY MELTING STOCK, STANDARD FOR, 278 
PROPERTIES OF NUCLEAR-GRADE PRIMARY METAL STOCK DF DEPLETED, NATURAL, OR ENRICHED 
URANIUM-235-CDNTAINING, STANDARD FOR, 284 

PROPERTIES OF PRIMARY AND SECONDARY MELTING STOCK OF, STANDARD FOR, 282 
RADIATION EXPOSURE STANDARDS FOR PERSONNEL MINING, ECONOMIC IMPACT OF COMPLIANCE WITH, 1485 
RADIATION HAZARDS DURING MINING DF, STANDARDS FDR CONTROL OF, 1322 
RADIATION PROTECTION STANDARDS FOR PERSONNEL MINING, IN U.S.A., 1406 
RADIATION PROTECTION STANDARDS FOR PERSONNEL OF MINES AND MILLS, 1488 
RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 
SAMPLE PREPARATION OF, PROCEDURES AND STANDARDS FDR METALLOGRAPHIC (NLCO-954), 44 
SHIPPING OF SLIGHTLY ENRICHED INGOTS AND FUEL CORES OF, DESIGN STANDARDS FOR STEEL-BANDED 
WOODEN CONTAINERS FOR, 1588 

STORAGE OF ENRICHED, STANDARDS FOR, 1450 

URANIUM ALLOYS 
AL—U, FABRICATION OF PLATE-TYPE ALUMINUM-CLAD FUEL ELEMENTS OF, QUALITY CONTROL 
STANDARDS FDR, 222 

SAMPLE PREPARATION OF, PROCEDURES AND STANDARDS FDR METALLOGRAPHIC (NLCO-954), 44 

URANIUM FLUORIDES UF4 
ACCOUNTABILITY DF, ANALYTICAL STANDARDS FOR, 1785 

URANIUM FLUORIDES UF6 
ACCOUNTABILITY OF, ANALYTICAL STANDARD FOR, 1783 
PRESSURE STANDARD FOR, MICRON-REGION, 802 
SHIPPING CONTAINERS FOR, STANDARD FOR DESIGN, FABRICATION, INSPECTION, AND USE OF, 1530 
URANIUM-235 ENRICHED OR DEPLETED, PREPARATION DF WORKING STANDARDS DF, 1801 

URANIUM ISOTOPES 
COMPOSITION OF 16, NATIONAL BUREAU OF STANDARDS DATA ON, 1183 
DETERMINATION IN FUELS BY MASS SPECTROMETRY, STANDARD REFEREE METHOD FOR, 171 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 

URANIUM ISOTOPES U-234 
CONTENT IN BUILDING MATERIALS, STANDARDS FOR MAXIMUM ALLOWABLE, 1368 

URANIUM ISOTOPES U-235 
CONTENT IN URANIUM COMPOUNDS, PREPARATION OF URANIUM HEXAFLUORIDE OR OXIDE (U/SUB 3/D/SUB 
8/) WORKING STANDARDS FOR, 1801 

DETERMINATION IN NBS SECONDARY GENERATIVE URANIUM STANDARDS (KY-456), 1642 
FISSION NEUTRON YIELD OF, CALIBRATION USING HARWELL PLUTONIUM-240 STANDARD, 807 
STANDARD PREPARATION BY BLENDING DF OXIDES (DEG-REPORT-248), 1623 

URANIUM ORE PROCESSING PLANTS 
HEALTH STANDARDS AND ENFORCEMFNT METHODS IN AUSTRALIA, 1096 

URANIUM ORES 
ANALYSIS OF STANDARD, FOR THORIUM AND URANIUM BY GAMMA SPECTROSCOPY, 1800 
HEALTH STANDARDS AND ENFORCEMENT METHODS IN AUSTRALIAN MINES, 1096 
MINING AND MILLING DF, STANDARDS FOR DISPOSAL OF WASTES FROM, 1615 

URANIUM OXIDES U02 
ANALYSIS FOP NITROGEN BY SPECTROPHOTOMETRY, STANDARD REFEREE METHOD FOR, 171 
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URANIUM OXIDES U02 (Cont.) 
ANALYSIS FDR OXYGEN/URANIUM RATIO BY POLAROGRAPHY, STANDARD REFEREE METHOD FOR, 171 
ANALYSIS FOR TRACE IMPURITIES USING RADIOCHEMICAL STANDARDS, ACCURACY OF, 1652 
FABRICATION OF INSULATOR PELLETS FOR FUEL PINS, STANDARDS FOR, 507 
PROPERTIES OF NUCLEAR-GRADE COMPACTIBLE AND URANIUM-235-C0NTAINING SINTERABLE, STANDARD 
FOR CHEMICAL AND PHYSICAL, 284 

PUD/SUB 2/—UO/SUB 2/, ANALYSIS OF, PREPARATION OF STANDARDS FOR, 157 
PUO/SUB 2/—UO/SUB 2/, FABRICATION AND PROPERTIES OF PELLETS OF, SPECIFICATIONS FOR 
(WCAP-4167-1, PP El-6), 452 

PUO/SUB 2/—UO/SUB 2/, FABRICATION DF FUEL ELEMENTS DF, FDR PLUTONIUM RECYCLE TEST REACTOR MA 
SPECIFICATIONS FOR (HW-79270), 25 

PUO/SUB 2/—UO/SUB 2/, FABRICATION OF FUEL PINS, STANDARDS FOR, 505 
PUO/SUB 2/—UO/SUB 2/, FABRICATION OF PELLETS FDR FUEL PINS OF, STANDARDS FDR, 506 
PUO/SUB 2/—UO/SUB 2/, FABRICATION OF VIBRATIONALLY COMPACTED FUEL ELEMENTS OF, FOR PRTR MARK 
SPECIFICATIONS FOR (HW-79291), 26 

QUALITY CONTROL OF CERAMIC GRADE FUEL PINS, STANDARDS FOR, 504 
SPECIFICATION FOR HIGH-DENSITY PARTICLES DF, FOR PACKED PARTICLE FUEL ELEMENTS (HW-84512RD), 

URANIUM OXIDES U03 
RADIOACTIVITY STANDARD OF, EFFECT OF AMBIENT RADIATION ON, 1224 

URANIUM(IV-VI) OXIDES 
PREPARATION FOR USE AS URANIUM-235 ISOTOPIC STANDARD (DEG-REPORT-248), 1623 

URANIUM OXIDES U308 
ANALYSIS OF, PREPARATION OF JAERI STANDARDS FDR SPECTROCHEMICAL, 1673 
URANIUM-235 ENRICHED OR DEPLETED, PREPARATION OF WORKING STANDARDS OF, 1801 
USE AS TEMPORARY STANDARD SAMPLE, 1222 

URANIUM SYSTEMS 
SAMPLE PREPARATION OF, PROCEDURES AND STANDARDS FOR METALLOGRAPHIC (NLCO-954), 44 

UREA 
ANALYSIS OF CLINICAL STANDARD SAMPLE OF, FDR IMPURITIES BY NEUTRON ACTIVATION, 1733 

URIC ACID 
ANALYSIS OF CLINICAL STANDARD SAMPLE OF, FDR IMPURITIES BY NEUTRON ACTIVATION, 1733 

UTERUS 
RADIOTHERAPY OF CANCER OF HUMAN, STANDARDS FOR EXTERNAL AND INTRACAVITARY, 1434 

VACUUM GAGES 
CALIBRATION AND CERTIFICATION OF EQUIPMENT AND FACILITIES FOR STANDARD (SC-TM—67-775), 834 

VACUUM SYSTEMS 
LEAKS IN, MASS SPECTROMETER METHOD FOR CALIBRATION OF STANDARD, 859 
SYMBOLS FDR, STANDARDS FOR GRAPHIC ( UCRL-11226), 24 

VALVES 
CONSTRUCTION OF NUCLEAR POWER PLANTS, STANDARDS FOR, 419 
DESIGN OF 150 LB CORROSION-RESISTANT CAST FLANGED, STANDARD FOR, 209 
DESIGN DF BYPASS AND DRAIN CONNECTION, STANDARD FOR, 207 
INSPECTION OF CAST STEEL, STANDARD FDR MAGNETIC PARTICLE, 219 
INSPECTION DF CAST STEEL, STANDARD FDR RADIOGRAPHIC, 216 
INSPECTION OF SURFACES OF CAST STEEL, STANDARD FDR VISUAL, 217 
STANDARD FOR CLASS I, FOR LIQUID METAL SERVICE, 340 
STANDARD FOR FLOOR, FOR REACTOR REFUELING AND MAINTENANCE, 685 
STANDARD FOR FREEZE VENT FOR SODIUM SERVICE, 343 
STANDARD FOR MANUAL GLOBE, 1035 
STANDARD FDR SMALL, CLASS II, LIQUID METAL, 341 
STANDARD MARKING SYSTEM FOR, 237 
STANDARD SPECIFICATION FOR AUSTENITIC AND FERRITIC STEEL CASTINGS FOR, 246 
STANDARDS FOR AUTOMATIC SPRING-LOADED, FOR WATER COOLED REACTORS, 616 
STANDARDS FDR BUTTERFLY-TYPE ISOLATION, 689 
STANDARDS FOR INERT GAS, 646 
STANDARDS FOR STAINLESS STEEL CHECK, 619 
STANDARDS FOR STAINLESS STEEL MANUAL AND POWER OPERATED ANGLE AND GLOBE, 620 
STANDARDS FOR STAINLESS STEEL MANUAL AND POWER OPERATED GATE, 618 
STANDARDS FOR USE IN CODLING SYSTEMS DF WATER COOLED POWER REACTORS, ASME CODE, 142 
STANDARDS FOR USE IN REACTOR CONTAINMENT VESSELS, 421 
STANDARDS FOR USE IN WATER COOLED REACTORS, 234 
TESTING IN POWER REACTORS, STANDARDS FDR IN-SERVICE, 236 
TESTING OF STEEL, STANDARD FOR HYDROSTATIC SEAT AND SHELL PRESSURE, 218 

VAN DE GRAAFF ACCELERATORS 
ENERGY STANDARDS FOR, DEVELOPMENT OF ABSOLUTE, 775 

VANADIUM 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-̂ l, SPECTROGRAPHIC, 1629 
DETERMINATION IN CARBON, ASTM METHOD FOR COLORIMETRIC, 902 



232 STANDARDS IN NUCLEAR SCIENCE AND TECHNOLOGY 

VANADIUM (Cont. ) 
DETERMINATION IN GEOCHEMICAL STANDARDS BY ATOMIC ABSORPTION USING NITROUS 
OXIDE—ACETYLENE FLAME, 1799 

DETERMINATION IN IRON AND STEEL STANDARDS BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1757 
DETERMINATION IN ROCK STANDARDS AND SAMPLES BY X-RAY FLUORESCENCE, 1791 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD SILICATE ROCKS BY EMISSION SPECTRDGRAPHY, 1787 
DETERMINATION IN STANDARD STEELS BY NEUTRON ACTIVATION METHODS, 1684 
DETERMINATION OF TRACE AMOUNTS DF, IN STANDARD SILICATE ROCKS USING SODIUM CHLORIDE 
BUFFER, EMISSION SPECTROGRAPHIC, 1740 

VANADIUM ALLOYS 
AL—TI-BASE—V, PROPERTIES OF CASTINGS OF, STANDARD FDR, 440 
AL—TI-BASE—V, PROPERTIES OF FORCINGS OF, STANDARD FDR, 262 

VANADIUM ISOTOPES V-52 
GAMMA SPECTRA FOR, MEASUREMENT FOR USE AS STANDARD, (E), 1388 

VEHICLES 
LABELING OF LAND, FOR SHIPPING RADIOACTIVE MATERIALS IN EUROPE AND UK, STANDARDS FDR, 1568 
RADIATION PROTECTION AFFORDED BY STANDARD PASSENGER BUS, COBALT-60 GAMMA, 1421 

VENTILATION 
STANDARDS FOR, RADIATION INDUSTRIAL BUILDINGS, 1161 

VOLTAGE REGULATORS 
RADIATION HARDENING OF SERIES CONNECTED DIODES FOR USE IN STANDARD, NEUTRON, 1013 

WASTE DISPOSAL 
see also Radioactive Waste 
MARINE, STANDARDS FOR RADIOPOLLUTION FROM, 1093 
RADIATION PROTECTION STANDARDS FOR, 1079 
RADIATION PROTECTION STANDARDS FOR (DPSPU-63-30-42), 1100 
STANDARDS IN U.S. AND U.S.S.R., COMPARISON OF, 1187 

WATER 
ANALYSIS FOR ALPHA EMITTERS BY RADIOMETRY, ASTM STANDARD METHOD FOR, 914 
ANALYSIS FOR ALPHA-EMITTING RADIUM ISOTOPES BY PRECIPITATION AND ALPHA COUNTING, ASTM STANDARD 
METHOD FOR, 910 

ANALYSIS FDR BETA EMITTERS BY PROPORTIONAL COUNTING, ASTM STANDARD METHOD FDR, 920 
ANALYSIS FDR GAMMA EMITTERS BY SCINTILLATION COUNTING, ASTM STANDARD METHOD FOR, 919 
ANALYSIS FDR IRON-59, ASTM STANDARD METHOD FOR RADIOMETRIC, 921 
ANALYSIS FOR MANGANESE-54 AND -56 BY PRECIPITATION AND RADIOMETRY, ASTM STANDARD METHOD FOR, 917 
ANALYSIS FDR RADIOACTIVE BARIUM BY PRECIPITATION AND RADIOMETRY, ASTM STANDARD METHOD FOR, 915 
ANALYSIS FOR RADIOACTIVE CESIUM ISOTOPES AFTER EXTRACTION AS TETRAPHENYLBORATES, ASTM STANDARD 
RADIOMETRIC METHOD FOR, 911 

ANALYSIS FOR RADIOACTIVE IODINE BY CHEMICAL SEPARATION AND RADIOMETRY, ASTM STANDARD METHOD FOR, 
ANALYSIS FOR THORIUM, ASTM STANDARD METHOD FOR SPECTROPHOTOMETRIC, 905 
ANALYSIS FOR TRITIUM BY SCINTILLATION COUNTING, STANDARD FOR, 969 
ANALYSIS, METHODS AND STANDARDS FDR RADIOCHEMICAL, 723 
COMPOSITION REQUIREMENTS FOR PRESSURIZED WATER REACTOR COOLANT, STANDARDS FDR, 501 
CONTENT IN NUCLEAR GRAPHITE, STANDARD TEST METHOD FOR MEASUREMENT OF, 223 
DETERMINATION IN FUELS, STANDARD REFEREE METHOD FOR, 171 
DETERMINATION IN SOILS BY NEUTRON SCATTERING, CADMIUM STANDARDS FOR, 777 
QUALITY STANDARDS FOR, USE IN CONTROL OF HEATED EFFLUENTS, 638 
RADIOACTIVITY IN DRINKING, US STANDARDS FOR GROSS ALPHA AND BETA, 1532 
RADIOISOTOPE CONTENT OF DRINKING, STANDARDS FDR MAXIMUM PERMISSIBLE CONCENTRATION DF, 1299 

WATER-D2 
ANALYSIS FOR DEUTERIUM, STANDARDS FOR, 1703 
ANALYSIS FOR HYDROGEN ISOTOPES BY SPECIFIC GRAVITY MEASUREMENTS, STANDARD FOR, 967 
DETERMINATION DF, ACCURACY OF STANDARDS FOR, 76 
SPECIFICATIONS FOR, AS REACTOR MODERATOR, STANDARD FOR, 460 

WATER-T 
ANALYSIS FOR TRITIUM BY SCINTILLATION COUNTING, STANDARD FOR, 969 
COUNTING STANDARDS FOR, RECALIBRATION OF NBS, 1117 
RADIATION PROTECTION STANDARDS FDR, INTERSPECIES CORRELATIONS FDR, 1370 

WATER-T2 
ANALYSIS FOR TRITIUM BY SCINTILLATION COUNTING, STANDARD FDR, 969 
RADIOACTIVITY MEASUREMENTS OF NATIONAL BUREAU OF STANDARDS 1954 STANDARDS, 1135 

WATER SUPPLIES 
RADIOACTIVE CONTAMINATION OF FRC, FRC STANDARDS FOR, 1447 
RADIOACTIVITY IN USA, STANDARDS FOR MAXIMUM PERMISSIBLE, FEDERAL RADIATION COUNCIL, 1442 
RADIOACTIVITY IN, STATUS OF JAPAN STANDARDS FDR MAXIMUM PERMISSIBLE, 1522 
RADIOACTIVITY LEVELS FOR, U. S. PUBLIC HEALTH SERVICE DRINKING WATER STANDARDS, 1249 
RADIOISOTOPE CONTENT OF USA, STANDARDS ON MAXIMUM PERMISSIBLE, 1519 
RADIOISOTOPE CONTENT OF, STATE AND TERRITORIAL REGULATIONS AND STANDARDS FOR, 1313 
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^f^ WATER SUPPLIES (Cont.) 
STANDARDS FOR USA, 1519 
STANDARDS DF RADIOACTIVE POLLUTION, 1091 

WELDING 
DEVELOPMENT OF CODES AND STANDARDS FOR, 53 
OPERATOR QUALIFICATION STANDARDS FOR, 51 
SAFETY IN, STANDARD PROVISIONS FOR, 241 
SPECIFICATION GUIDES AT HAPO FOR (TID-1524 (REV.)), 21 
STANDARD FOR FERROUS MATERIALS FOR NUCLEAR POWER PIPING, 240 
STANDARD FOR REPAIR OF MATERIALS BY, 414 
STANDARDS FOR DRIVER FUEL ELEMENT ASSEMBLIES FOR FAST TEST REACTORS, 657 
STANDARDS FOR MILD STEEL ELECTRODES FDR SUBMERGED-ARC, 525 
STANDARDS FOR TESTS OF MATERIALS, 583 

WELDING RODS 
STANDARD FDR GAS—METAL ARC WELDING, 362 
STANDARD FDR NICKEL AND NICKEL ALLOY BARE WELDING, 367 
STANDARD FOR STAINLESS STEEL, 359 
STANDARD FOR SURFACING, 305 
STANDARDS FDR, 517 
STANDARDS FOR COPPER AND COPPER ALLOY, 364 
STANDARDS FOR MILD STEEL, 559 
STANDARDS FDR STAINLESS STEEL, 639 

WELDS 
INSPECTION OF ALUMINUM AND STEEL, STANDARDS FOR RADIOGRAPHIC, 104 
INSPECTION OF METAL, STANDARD ULTRASONIC CONTACT METHOD FOR, 469 
NONDESTRUCTIVE TESTING OF, ACCEPTANCE STANDARDS AND CODES FOR (ORNL-P-2107), 46 
RADIOGRAPHY OF, SURFACE FINISH STANDARD FDR (WAPD-BT-27(P.53-7 ) ), 9 
STANDARD FOR INSPECTION DF, 414 
STANDARD FOR TESTING OF FUEL ELEMENT CLADDING CLOSURE, 354 
TESTING DF, ANALYSIS OF ASME STANDARDS FDR ULTRASONIC, 105 

WELL LOGGING 
DATA SHEETS FOR NUCLEAR, STANDARD FORM FOR, 927 
EQUIPMENT FOR NUCLEAR, STANDARDS FOR CALIBRATION OF, 927 

WIRES 
STANDARD FOR CERAMIC-INSULATED MAGNET, 321 

WOOD 
STANDARDS FDR USE WITH CADMIUM FOR SHIELDING OF FISSIONABLE MATERIAL PACKAGING, 1569 

WUERGASSEN POWER REACTOR 
DESIGN OF, SAFETY STANDARDS FOR, 92 

X RADIATION 
DESIGN OF LABORATORY FDR SWEDISH STANDARD, 736 
DETECTION AT 50 TO 500 KEV, DESIGN OF STANDARD FREE-AIR IONIZATION CHAMBER FOR, 891 
DETECTION OF, INSTRUMENTS, MEASUREMENT TECHNIQUES, AND STANDARDS FOR, 930 
DOSE STANDARDS, NATIONAL INTERCOMPARISDN, 1086 
DOSE TO PREGNANT WOMEN DURING EXAMINATION, ICRP STANDARDS FOR, 1288 
DOSIMETRY DF, FINNISH AND SWEDISH STANDARD CHAMBERS FOR, 1203 
DOSIMETRY DF, PERFORMANCE SPECIFICATION STANDARD FDR POCKET IONIZATION DOSIMETERS FOR, 1001 
DOSIMETRY OF, SECONDARY STANDARD IONIZATION CHAMBER FOR, 1052 
DOSIMETRY OF, STANDARD FOR DESIGN OF POCKET IONIZATION CHAMBER FOR PERSONNEL, 975 
DOSIMETRY DF, STANDARD FOR DIRECT-READING POCKET IONIZATION DETECTOR FOR, 981 
DOSIMETRY OF, STANDARD FOR INDIRECT-READING CAPACITOR-TYPE POCKET IONIZATION DETECTOR FOR, 982 
DOSIMETRY OF, STANDARDS FDR, 1296 
DOSIMETRY, INTERNATIONAL ATLAS OF BASIC STANDARDS FOR, 1356 
EFFECTS ON BIOLOGICAL SYSTEMS, STANDARDS FOR, 1208 
EFFECTS ON MAN, STANDARDS FOR PROTECTION AGAINST, IN LOUISIANA, 1331 
EMISSION DF, WAVELENGTH STANDARDS FOR, (E/T), 1293 
MEASUREMENT OF, STANDARDS FOR, 1133 
PROTECTION DF HUMAN PATIENTS AGAINST, DURING DIAGNOSTIC RADIOGRAPHY, ICRP STANDARDS FOR, 1515 
STANDARD FOR UNIT DF EXPOSED DOSE OF, MEASUREMENTS OF PRECISION FDR, 1616 
STANDARD FOR, WAVELENGTH, 761 
STANDARD UNITS FOR IONIZING, DEFINITION (DC-58-9-84(P.1-13)), 1056 
USE IN MEDICINE, SAFETY STANDARDS FOR, 1341 
USE IN THERAPY, DOSE STANDARDS FOR, 1234 
VALUES OF HALF-DOSE LAYER OF, AS STANDARD FDR SURFACE LOCALIZATIONS SUBJECTED TO 

•

SHORT-FOCUS THERAPY, 1218 
WAVELENGTH STANDARD, (E). 816 

X-RAY-DIFFRACTION ANALYSIS 
STANDARDS FDR, SITE MEASUREMENTS ON TUNGSTEN SAMPLES (DP-904(P.29-33)), 1644 

X-RAY DIFFRACTOMETERS 
DESIGN AND OPERATION OF, SAFETY STANDARDS FOR, 952 
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X-RAY DIFFRACTOMETERS (Cont.) 
PERFORMANCE OF DOUBLE-DIFFRACTING AND STANDARD, COMPARISON (RL-SA-2595, PP 73-9), 787 

X-RAY EQUIPMENT 
CONTROL OF PHYSICAL STANDARDS FOR, 1109 
HAZARDS TO MEDICAL PERSONNEL DURING PREGNANCY, STANDARDS FOR PROTECTION AGAINST, 1310 
RADIATION SAFETY FOR DIFFRACTION AND FLUORESCENCE ANALYSIS, STANDARDS FOR, 952 
SAFETY STANDARDS FOR DIAGNOSTIC, 1441 
STANDARDS FOR INSPECTION USING, 757 
STANDARDS FOR USE OF, IN MEDICINE, 1282 

X-RAY FLUORESCENCE ANALYSIS 
EQUIPMENT FOR, SAFETY STANDARDS FOR, 952 
METHODS AND STANDARDS FOR, OF ROCKS, 1767 
USE IN ZINC DETERMINATION IN GEOCHEMICAL STANDARDS, 1651 

X-RAY SOURCES 
BOOK- SAFETY STANDARD FOR NON-MEDICAL X-RAY AND SEALED GAMMA-RAY SOURCES. PART I. GENERAL, 
1142 

STANDARDS FOR USE IN PRODUCTION AND PROCESSING OF FOODS, 1499 
USE OF STANDARD CRYSTALLOGRAPHIC 90-KV X-RAY GENERATORS FOR, 743 

X-RAY SPECTROSCOPY 
PRECISION REDETERMINATION OF STANDARD REFERENCE WAVELENGTHS, 754 

XENON ISOTOPES 
RADIATION PROTECTION STANDARDS FOR RADIOACTIVE, PROBLEMS IN, 1371 

XENON ISOTOPES XE-133 
CONTENT IN ENVIRONMENT, STATUS OF STANDARDS FOR MAXIMUM PERMISSIBLE, 1512 
MAXIMUM PERMISSIBLE LIMITS IN ATMOSPHERE AND LABORATORIES, STANDARDS FOR, 1267 

YTTERBIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1649 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD SILICATE ROCKS BY EMISSION SPECTRDGRAPHY, 1787 

YTTRIUM 
CONTENT IN STANDARD DIABASE W-1 AND STANDARD GRANITE G-1, 1649 
DETERMINATION AS TRACE IN STANDARD ROCKS G-1 AND W-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN STANDARD IGNEOUS ROCKS G-1, W-1, AND G-B BY X-RAY FLUORESCENCE, 1660 
DETERMINATION IN STANDARD SILICATE ROCKS BY EMISSION SPECTRDGRAPHY, 1787 
DETERMINATION IN STANDARD SILICATE ROCKS, ACTIVATION, 1643 
DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD BAUXITE, CARBONATE, AND SILICATE ROCKS BY 
X-RAY FLUORESCENCE, 1739 

RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 

YTTRIUM ISOTOPES Y-88 
GAMMA SPECTRA FOR, MEASUREMENT FOR USE AS STANDARD, (E), 1388 
GAMMA SPECTRAL ANALYSIS FOR USE AS STANDARD, COMPUTER METHOD FOR, 873 

YTTRIUM ISOTOPES Y-90 
SEPARATION OF, FROM STRONTIUM-90 USING RING OVENS, STANDARDS FOR PAPER CHROMATOGRAPHIC, 121 
STANDARDS DF, FOR DIAGNOSTIC AND THERAPEUTIC USE, 1085 

YUGOSLAVIA 
NUCLEAR STANDARDS IN, COMPILATION OF, 1717 
RADIATION PROTECTION STANDARDS (JPRS-31993), 1172 

ZINC 
ANALYSIS OF STANDARD, BY ACTIVATION METHODS, 1711 
DETERMINATION IN CLINICAL STANDARD SAMPLES OF CALCIUM CARBONATE, CREATININE, AND UREA BY 
NEUTRON ACTIVATION AND RADIOCHEMICAL SEPARATION, 1733 

DETERMINATION IN G-1 AND W-1 GEOCHEMICAL STANDARDS BY NEUTRON ACTIVATION AND X-RAY 
FLUORESCENCE, 1651 

DETERMINATION IN ROCK STANDARDS AND SAMPLES BY X-RAY FLUORESCENCE, 1791 
DETERMINATION IN STANDARD ALUMINUM—SILICON SYSTEM BY NEUTRON ACTIVATION, 1764 
DETERMINATION IN STANDARD BIOLOGICAL MATERIALS AND ROCKS BY NEUTRON ACTIVATION AND 
RADIOCHEMICAL SEPARATION, 1777 

DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION, NONDESTRUCTIVE, 1772 
DETERMINATION IN STANDARD PLANT MATERIAL BY NEUTRON ACTIVATION AND GAMMA SPECTROMETRY, 1708 
DETERMINATION IN STANDARD REFERENCE MATERIALS BY STABLE ISOTOPE DILUTION AND ATOMIC 
ABSORPTION SPECTROPHOTOMETRY, 1774 

DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION OF TRACE AMOUNTS OF, IN BIOLOGICAL STANDARD REFERENCE MATERIAL (ORCHARD 
LEAVES) BY DESTRUCTIVE AND NONDESTRUCTIVE NEUTRON ACTIVATION METHODS, 1793 

DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD BAUXITE, CARBONATE, AND SILICATE ROCKS BY 
X-RAY FLUORESCENCE, 1739 

RADIOACTIVITY STANDARDS OF, USERS' GUIDE FOR, 1320 
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ZINC ISOTOPES 
RADIOACTIVITY STANDARDS OF, USERS' GUIDES FOR, 1481 

ZINC ISOTOPES ZN-65 
RADIATION PROTECTION STANDARDS FOR, INTERSPECIES CORRELATIONS FOR, 1370 
USE AS GAMMA SOURCE, CALIBRATION USING SCANDIUM-46 STANDARD, 829 

ZINC ISOTOPES ZN-69 
GAMMA SPECTRA FOR, MEASUREMENT FDR USE AS STANDARD, (E), 1388 

ZIRCALOY 
ANALYSIS OF STANDARD SAMPLES OF, FDR ELEMENTS AND IMPURITIES, SPECTROCHEMICAL, 1700 
PREPARATION OF STANDARD SAMPLES OF, USING 120-KW ELECTRON-BEAM SKULL FURNACE FOR 
SPECTROCHEMICAL ANALYSIS, 1700 

ZIRCALQY-2 
TESTING OF CORRODED, DEVELOPMENT OF STANDARD AUTOCLAVE METHOD FOR, 1730 

ZIRCONIUM 
ANALYSIS OF STANDARDS FOR HAFNIUM (KAPL-M-FU-4 ), 1622 
DETERMINATION AS TRACE IN STANDARD ROCKS C-1 AND U-1, SPECTROGRAPHIC, 1629 
DETERMINATION IN STANDARD KALE BY NEUTRON ACTIVATION, NONDESTRUCTIVE, 1772 
DETERMINATION IN STANDARD ROCKS BY NEUTRON ACTIVATION, 1773 
DETERMINATION IN STANDARD SYENITE BY SPECTROPHOTOMETRY, 1724 
DETERMINATION OF TRACE AMOUNTS OF, IN STANDARD BAUXITE, CARBONATE, AND SILICATE ROCKS BY 
X-RAY FLUORESCENCE, 1739 

PROPERTIES DF CHUNKLETS AND SPONGE OF NUCLEAR-GRADE, FOR NUCLEAR USES, STANDARD FDR, 327 
PROPERTIES OF EXTRUSIONS AND FORCINGS DF, FOR NUCLEAR USES, STANDARD FDR, 329 
PROPERTIES DF HOT- AND COLD-ROLLED SHEET, STRIP, AND PLATE OF, STANDARD FDR, 297 
PROPERTIES OF HOT-ROLLED AND COLD-FINISHED BARS, ROD, AND WIRE OF, FDR NUCLEAR USES, 
STANDARD FOR, 330 

PROPERTIES OF INGOTS OF VACUUM-ARC-MELTED, FDR NUCLEAR USES, STANDARD FOR, 328 
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1312 THE GROWING NEED FOR STANDARD METHODS 
IN EN'VIRONMENTAL HEALTH PROGRAMS Lewis, Keith H 
(National Center for Urban and Industrial Health, Cincinnati), 
Foter, Milton J Health Lab Sci , 3 133-42(July 1966) 

The role of the Public Health SerMce (PHS) m the prevention and 
abatement of radiologic and other environmental hazards, and the 
need for valid methods and safe limits were reviewed. The Division 
of Radiological Health has five regional laboratories m which en
vironmental samples were examined for radioactive levels and se
lected radionuclides. Consequentlv, uniform or comparable labora
tory methods were necessary m making these determinations. The 
Division had an Interlaboratory Technical Advisory Committee 
(ITAC) to promote the uniformity of effort and coordination of ac
tivities among the laboratories. Some of the analytical problems 
considered by ITAC resulted m the establishment of a Quality Con
trol Unit to design and direct collaborative studies of laboratory 
procedures among Federal, State and municipal laboratories. A 
committee had established standard criteria and guidelines for se 
lected radionuclides in water. Limits were based on the recom
mendation of the Federal Radiation Council and published m the 
PHS Drinking Water Standards. In the discharge of radioactive 
wastes b> industry, the criteria or guidelines were established by 
the Atomic Energy Commission m their licensing program. Thus 
where several agencies established guidelines or criteria, there 
was need for standard methods. Guidelines or criteria had also 
been established for radionuclides discharged into the air. Several 
methods for the measurement of selected radionuclides in air were 
reported but there was a need for the development of sampling 
procedures and standard laboratory procedures. Although numer
ous methods had been published m the techmcal literature for the 
determination of radioactivity m water, waste water, foods, and 
air, uniformitj among State Health Laboratories and among PHS 
Divisions remained to be attained. (BBB) 

1313 DIGEST OF PROTECTION STANDARDS AND STATE 
REGULATIONS FOR RADIOACTIVITY IN WATER. Hickey, 
J . L. S. (Public Health Service, RockviHe. Md.). Radiol. 
Health Data Rep., 7. 549-54(Oct 1966) 

Numerical limits of seven published standards and guides for 
22Gĵ ĝ  ^°Sr, and unidentified radioisotopes in water for various 
applications and population groups are summarized Of the 54 
States and Territories 47 have legislation or regulations for 
control of radioisotopes in water Of these, 31 have adopted some 
form of numerical limits for control of radioisotopes in water 
Sixteen States and Territories have general legislation permitting 
control of radiation exposure but no numerical limits for radio
isotopes in water, and seven have no specific legislation for con
trol of radioisotopes in water (auth) 

1314 CODE OF PRACTICE FOR USE OF X-RAY EQUIP
MENT IN MEDICAL DIAGNOSIS. Sydney, Department of Public 
Health. 1966. 12p 

A guide to safe practice m the use of medical diagnostic x-ra> 
equipment covering such matters as responsibility and qualifica
tions of personnel safety rules for radiography and fluoroscopy 
(equipment, exposure of patients and staff) and personnel monitor
ing in New South Wales is presented The code is not statutory, but 
defines the principal safety standards used by the Radiation Branch 
as a basis for assessing the radiological health aspects of applica
tions for license under the New South Wales Radioactive Substances 
Act (Occup Safety and Health Abstr ) 

1315 RECOMMENDATIONS FOR THE ASSESSMENT OF 
SURFACE MATERIALS FOR USE IN RADIOACTIVE AREAS. 
PART 1. METHOD OF TEST FOR EASE OF DECONTAMINA
TION. British Standard 4247, Part 1, 1967. London, British 
Standards Institution, 1967. 8p. 5s. 

A standard test is recommended which was developed for 
comparison purposes so that ease of decontamination of dif
ferent surfaces can be compared representing a fust stage in 
the preparation of recommendations foi the selection of surface 
materials for use m areas liable to contamination by radioactive 
substances The method involves contamination of the surface 
with a solution oi radiocaesium and ladiocobalt followed by a 
two-stage decontamination procedure Decontaminating solutions 
comprise (1) sodium tripolyphosphate EDTA sodium di(2 ethyl-
hexyl) sulphosuccmate sodium carboxymethyl cellulose and 
sodium hydroxide (2) disodium EDTA sodium di(2-ethylhexyl) 
sulphosuccmate and sodium hydi oxide The contaminated â êa 
is washed consecutively with these two solutions followed by 
distilled water (UK) 

1316 INDUCING PL'\NT MUTATIONS BY NEUTRON IRRA
DIATION Gerrard, Martha. Isotop. Radiat. Technol., 5 313-
14(Summer 1968). 

The minutes of two meetings on standardization of procedures 
for irradiating seeds to produce mutations are reviewed (auth) 

1317 INDUSTRIAL RADIATION CATARACT THE HAZARDS 
AND THE PROTECTIVE MEASURES. Edbrooke, Clare M., Ed
wards, Carolyn (Northampton Coll. of Advanced Tech., London). 
Ann. Occup. Hyg , 10 293-304(Oct. 1967). 

A literature review of industrial radiation cataract is presented 
The clinical appearance of infra-red cataracts of glass workers is 
described The transmission and absorption of various wavelengths 
of light bv the cornea aqueous humor and crystalline lens is dis
cussed Hazards of uv i adiation from molten glass infra-red radi
ation fiom electric welding arcs secondary heat sources from 
electric welding filters and other types of industrial hazards are 
reviewed Protection standards of various countries are reviewed 
It is pointed out that effectiveness of standards cannot be compared 
from the incidence of industrial cataiact m the various countries, 
since incidence of cataract today results from exposure to radia
tion 15 to 30 yeai s ago and relates to protection m use at that time 
(H L W ) 

1318 RESOLUTION RELATIVE TO THE STATE OF PRO
TECTION AGAINST IONIZING RADIATIONS IN BELGIUM. Bull. 
Acad Roy Med Belg , 7 389-90(1967). (In French). 

The Royal Academ\ of Medicine, was pleased at the aid ac
corded radioprotection research by the Ministry of the Interior, 
confirmed that the Ministries of Public Health and of Labor had 
put into action a detailed plan for the protection of nuclear in
dustry workers, researchers, and the general population hoped 
that efficacious control would ensure compliance with those mea
sures, insisted that authorities took all precautions necessary to 
ensure that the number of fluoroscopic and radiographic exami
nations of one patient be kept to a minimum, with transmission of 
the relevant radiographic files, if appropriate, insisted on the 
importance of progress in radiobiologv, notably in health physics, 
for the peaceful development of atomic energy, called on the prime 
minister and the ministers of economic affairs, education, public 
health, and agnculture to assure that the radiobiology department 
at Mol received the financial and technical aid necessary for its 
activities and called on the competent authorities to give a defini
tive status to the radiobiolog> department at Mol, which had dem
onstrated its efficacv and whose work was indispensable to the 
securitv both of the general population and of the workers in the 
field of nuclear energy (BBB) 

1319 STANDARDS OF GAMMA RADIATION INTENSITY FOR 
INDUSTRIAL AND MEDICAL GAMMA INSTALLATIONS. Terman 
A V. Gig. Sanit. No. 3 45-8(Mar. 1968). (In Russian). 

Existing standards of the U S S R regarding permissible limits 
of the intensity of y radiation on the surface and at a distance of 
1 m from the surface in industrial and medical installations are 
reviewed The short-comings of each of the standardization prin
ciples are considered Separate standards are suggested for the 
intensity of gamma-radiation from stationary and transportable 
gamma installations with due regard for the actual working site 
of the operator It is suggested that standards intended for station
ary gamma installations should limit the radiation intensity exist
ing at a distance of 1 m from the radiation source and those 
intended for transportable installations should limit the radiation 
intensity on the surface of the protective shield of the gamma 
installation (C H ) 

1320 NP-17502) USERS' GUIDES FOR RADIOACTIVITY 
STANDARl S. Kahn, B.; Choppin, G. R., Taylor, J. G. V. (Na
tional Academy of Sciences—National Research Council, Wash
ington, D. C ) , Oct. 1967. 43p. Dep. CFSTI. 

Chemical and counting problems for radioactivity standards in 
common use or expected to be available are presented The 
guides are prepared separatelv for ever\ element Guides are 
presented for Na, Mg, P K Ca Cr Fe Co Zn, Ga, As, Br, Kr, 
Sr, Y, Zr, Nb, Ru Rh Ag Sn Sb Te, I Cs, Ba rare earths, Ir, 
Au, Hg, Tl, Po Rn Ra Th U Np and Am (M C G ) 

1321 (CEA-R-3382) ESSAI DE DETERMINATION DES 
CONCENTRATIONS MAXIMALES ADMISSIBLES POUR LES POU-
MONS. (Determination of Maximum Permissible Concentrations 
for the Lungs), Vacca, Georges (Commissariat a I'Energie 
Atomique, Fontenay-aux-Roses (France). Centre d'Etudes Nucle-
aires). Dec. 1967. 66p. (In French). Dep. 

The Task group of Committee II of the International Commission 
on Radiological Protection ( I C R P ) published m 1966 the results 
of its work on aerosol dynamics m the respiratory tract A model 
was proposed for the deposition of dust in the lung and lymphatic 
nodes and for its clearance m the blood and/or m the gastrointes
tinal tract. The maximum permissible concentration values r e 
sulting from the application of such a model are presented for 
approximately 250 radioisotopes (auth)(TSS) 
1322 RADIA'T ÎON HAZARD CONTROLS IN URANIUM 
MINES. Com. Naz. Energ. Nucl.. Notiz., 14 97-102(Jan. 1968). 
(In Italian). 




