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INPUT AND DECAYED VALUES OF RADIOACTIVE LIQUID 
WASTES DISCHARGED TO THE GROUND IN THE 200 

AREAS THROUGH 1971 

INTRODUCTION 

Low and intermediate .level liquid wastes from chemical separations 
processing of spent reactor fuel elements have been discharged to 
the ground in the 200-Areas since 1944. Large volumes of process 
cooling water, normlly free of radioactive contaminants, are dis­
charged to surface ditches or natural surface depressions (ponds). 
Lesser volumes of liquid wastes such as steam condensates, process 
condensates, scavenged process waste supernatants, and plutonium 
processing -wastes have been, or are being discharged to subsurface 
disposal sites (cribs). Only input volumes and radioactivity dis­
charged to each disposal site have been reported periodically. No 
corrections for radioactive decay were reported. 

In July 1972, J. D. Anderson, G. L. Hanson, G. R. Kiel, 
B. J. McMurray, and N. P. Nisick were assigned the responsibility 
for a study to provide the decayed inventory of radioactivity 
discharged to each liquid waste disposal site. The results of 
this study are included as Tables 1 and 2 in this report. 

DISCUSSION 

In order to provide a basis for calculating radioactive decay of 
liquid waste discharges, the study team decided that annual inputs 
to each site, including volume of liquid discharged, grams of 
plutonium, kilograms of uranium, curies of total beta and of cer- · 
tain specific fission products should be provided. A comprehensive 
review of the reference documents, which report liquid waste dis­
charges to the ground, was made by G. L. Hanson and J. D. Anderson. 
This review found that: 

Discharges to several sites had been omitted from 
previous reports, and several estimated discharges, 
previously reported (e.g., N-1, N-4, N-6 ponds), 
were unreasonably high, since site surveys showed 
essentially no residual radioactivity. 

Many~of the streams discharged to the ground during 
the first 10 to 15 years of chemical separations 
processing were analyzed for total beta, plutonium 
and uranium 'content. Analyses for specific fission 
products were not made. 

UNCLASSIFIED 
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ARH.:.231, "Hanford Low-Level Waste Management 
Reevaluation Study", by R. J. Sloat, Decem­
ber 29, 1967, in some cases arbitrarily pro­
vided total curies of several specific 
fission products discharged to each site 
through CY 1966, based on total beta curies. 

ARH-231 reported an increase in the total 
plutonium discharged to several sites (e.g., 
216-Z-9) used prior to 1967, as indicated_ by 
the increased plutonium content of typical 
waste streams measured by improved plutonium 
analytical procedures. · 

ARH-2761 
Page II 

Considerable time and effort were spent in gathering site discharge 
data from the referenced periodic reports of radioactive liquid 
waste to ground and in reconciliation of this data with data from 
ARH-231. In cases where reconciliation could not be made, the 
data from ARH~23l was accepted as the best available since it was 
generated by study and reevaluation of previously reported radio­
active liquid waste discharge data. 

For those sites where only total discharge data was available 
(e.g., total beta, plutonium, volume), annual inputs to the site 
were arithmetically ratioed over the pe_riod the site was used, 
except for trace quantities of specific fission products which 
show the tota],, ~is charged during one year. Fo.r those sites which 
did not have reported specific fission product inputs but did have 
total beta inputs, it was assumed that the wastes •discharged con­
tained mixed fission products in the ratio present in irradiated 
uranium fuel elements one year after discharge from the reactor. 
Computer code :CCAYl was used to generate specific fission product 
inputs to these sites and is included in the Appendix. 

Annual inputs of liquid volume in liters, grams of plutonium or 
uranium-233, kilograms of uranium, curies of total beta radio­
activity, and curies of specific fission products (60co, 90sr, 
l06Ru, 137cs), to each site, were tabulated and submitted for 
computerized radioactive decay using computer code DCAYl. Decay 
calculations were made only on the total beta activity and on 
the specific fission products. The annual inputs, total inputs 
and decayed inventory through December 31, 1971 for 200 East 
Area liquid waste disposal sites are presented in Table L 
Similar data for 200 West Area liquid waste disposal sites are 
presented in Table 2. 

UNCLASSIFIED 
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Page III 

The data presented in this document is based on the best avail­
able disGharge data and supersedes all prior reports of liquid 
radioactive wastes discharged to ground, including ARH-231. 
Subsequent reports of radioactive liquid wastes discharged to 
ground in the 200 Areas will utili,ze data presented herein, and 
will provide updated input and decayed inventories for all sites. 

Y.: Anderson, Specialist 
Operatio~s Analysis 

G. L. Hanson, Senior Engineer 
Waste Management Process Engineering 

,-e~ . -· iz-~~ . 
G. R. Kiel,' Environmental Staff Engineer 
Operations Support Engineering 

N. P. Nisick, Senior Engine(:;!r 
Personnel Protection 
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TABLE l PAGE 1 
2CO Efi.ST AREA 

LIQUID WASTE DISPOSAL SrTES 

VOLUME PU BETA SH.,.90 f-HJ-106 CS-137 C0 ... 60 u U-233 
( L > (GM) (CI) (CI) (Cl) (CI) (CI> (KGM) (GM) 

216-Al 
1955 .984+05 <.loo+ao .1oc+o1 <.100+00 <.100+00 (,.100+00 <.too+oo ,154+03 

SUM THRU 71 ,984+05 <,100+0.0 .100+01 <.100+00 (.100+00 <.100+00 <.100+00 .154+03 
DECAY THHU 71 ,984t05 <.100+00 .276""'.00 <.667-01 ···<.114-05 <.684-01 <.114-01 ,154+03 

21.6-A2 
1956 .165+05 ,540+02 ,100+01 
1957 ,445+05 ,290+(}2 ,227+03 ,800 ... 00 ~580+02 .120+01 .400 ... 00 .394+02 
1958 .180+05 ,900+01 ,23C+02 .100+00 .600+01 .100+00 .320+01 
1959 .440+05 .130+0:2 ,38C+02 .100+00 .900+01 .200-00 .100+00 .304+02 
1960 ,107+06 .2so+a2 ,302+03 .100+01 .770+02 .150+01 ,500:00 .410+01 

SUM THRU 71 ,230+06 ,130-+:03 .59C+03 ,2(J0+01 ,150+03 .300+01 .100+01 .781+02 
DECAY THkU 71 ,230+06 ,130+(!;3 ,845+01 .146+01 ,324-01 .223+01 ,188:00 .781+02 

216-A3 
1956 ,170+06 ,66.8+03 .100+00 .265+C,3 <.100+00 <,100+00 ,281+02 
1957 ,400+05 
1958 ,400+05 ,36C+01 , 130+()1 .368+03 
1959 ,650+06 ,151+02 .600+01 ,426+03 
1960 ,51.0+06 ,859+02 , 3LH+02 ,159+03 
1961 ,300+06 ,913+02 ,362+02 .229+03 
1962 ,200+06 • 200:G•:l ,486+01 ,230+lH ,700+02 
1963 .240+06 ,128+02 ,510+01 $945+02 
1964 ,600+06 ~72C-OO ,187+03 
1965 ,400+05 .102+03 
1966 ,100+05 .l.59+02 

SUM THRU 71 e280+07 , 200.:..00 ,882+03 .100+00 ,350+03 <.100+00 <,100+00 .168+04 
DECAY THRU 7 J. .280+07. • 200~0t) ,897-oo ,683-01 ,631-01 <.100-01 <,130-01 .168+04 

216-A4 
1955 .405+06 .850+02 
1956 el.66+07 .820+0.2. .496+03 .B10+01 ,230+(13 ,B60+01 .600 ... 00 ,228+03 
1957 .133+07 .270+C2 .118+03 .140+01 .548+(12 .210+01 .100+00 ,260+02 
1958 ,281+07 ,310+02 ,250+03 .290+01 ,116+03 • ti3o+Ol ,300,..00 .600+02 

SUM THRU 71 .621+Q7 ,140+C.3 .864+03 .100+02 ,400+03 ,150+02 .100+01 ,399+03 
DECAY THl~U 71 ,62t+07 ,140+G3 .346+02 ._696+01 .181-ul· ,107+02 ,143•00 ,399+03 
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TAbLE 1 (CONTINUED) PAGE 

VOLUME PU BETA SH-,,90 RU-106 CS-137 C0-60 u U-233 
< l) (GM) <CI) ( CI) (CI) (CI) (CI) (l<GM) (GM) 

216 ... A5 
1955 .150+08 , 100+.Gl .41.0+02 
1956 .246+09 ,320+1)2 .734+03 .19L!-+02 .323+u2 .540+01 ci237+02 .. 132+03 
1957 ,128+09 • 500+!)1 .129+0:3 ;31H)+01 9570+01 .100+01 .420+01 .240+02 
1958 .261+09 ,100+(!1 .419+03 9111+0;~ .185+(12 ,310+01 .!35+02 
1959 ,333+09 o 300-HJl .641+03 ,169+02 · o 282+(J2 .ti.70+01 .201+02 ,370+01 
1960 ,407+09 .150+02 ,90C+03 .2:38+02 .396+02 .660+0! ,291+02 .250+02 
1961 ,239+09 • 700+01 ,578+03 0153+02 ~255+02 o 1f20+01 ,l87+02 ,360+02 
1966 ,386+07 • lOO+(H .46C+01 .100+00 .200-00 .100+00 .140+01 

SUM THHU 71 ,163+10 .650+02 .34C+04 .900+02 .150+03 "250+02 ,110+03 .. 263+03 
DECAY THRU 71 ,163+10 .650+02 ,199+03 .659+02 ,4in-01 el87+02 .211+02 .263t03 

216-A6 '· 
1955 ,37~+08 
1956 ,306+09 ,110+G2 , 171H)L~ .,200+01 .. 500+01 ,500+01 <0200-02 ,926+02 
1957 .432+09 ,250+0.l ,879t03 .100+01 .260+ul .260+01 < .. 100!""02 .360+02 
1.958 ,785+09 ,744+04 ,870+01 ,218·Hl2 ,218+02 <ollO~Ol 
,l.959 ,638+09 .440+0:1 .862+0'.f. .101+02 .252+02 ,252+02 <,130-01 ,240+02 
1960 ,582+09 ,310+(11 ,482+05 .564+02 ,141+03 .141+0:1 <,710-01 ,620+01 
1961 .738+07 ,152+04 ,180+01 ,L·L•O+Ol •Lt40+01 <.200 ... 02 
1966 ,152+09 ,400-00 ,821·+03 .400-00 •'+62+01 .101+01 ,230-00 .200-00 
1967 ,185+09 .900+01 ,348+04 ,140+01 ,636+01 ,133+01 ,370-00 ,390+01 
1968 ,148+09 <,420+01 ,337+03 .280+01 ,422+01 .126+01 ,320-00· <,160+01 
1969 ,122+09 ,lOO+Cl .293+04 .650+01 ,679+01 .721+01 0830-00 ,600-00 
1970 ,294+07 ,137+01 0670-CIO <,300-02 <,600-02 .100-01 

SUM THRU 71 ,340+10 <.356+C2 .76C+05 ,911+02 ,223+03 .211+03 ,186+01 .165+03 
CJEC1H THRLJ 71 ,340+10 <,356+02 ,128+04 ,699+02 .228+01 ,162+03 ,l.14+01 ,165+03 

216 ... A7 
19~S5 ,.110+05 .600+01 
1956 ,690+05 ,400-IJO ,680+02 .100+01 .280+02 ,tno+o1 .100+00 ,800-00 
1966 ,246+06 ,600-GO ,12C+02 .200+01 .. 300-00 

SUt✓• THRU 71 ,326+06 .100+01 ,800+02 ,100+01 ,300+02 .500+01 ,100+00 ,680+01 
DECAY THHU 71 ,326+06· .100+01 ,849+()1 ,6n3~oo ,456-(11 .355+01 ,130 .... 01 .680+01 

' . 
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TAC.LE 1 (CONTI!·ILJED) PAGE 3 

VOLUME PU BETA SR-90 i<U-106 CS-137 C0-60 u LJ-233 
( L > (GM) CC I) (CI) (CI) (CI) (CI) (KGM) (GM) 

216 .... iH3 
1955 0790+08 
1956 9506+09 o.470+(];2 Ql.32+04 .129+02 .116+03 .126+03 .210-00 ,333+03 
1957 023:3+09 G 200HH 0746+04 ~732+02 0654+03 11712+03 0116+01 • 342·H)2 
19SB 0112+09 · .100+0,0 .125+Ql~ .123+02 ul.10+03 o119+0J ~200---00 
1966 .366+07 ,820+01 olOOtOO .100-00 0800-00 
1967 .962+08 ~Bl5+G2 .,800-00 e720+u1 .780+01 .100-01 
1968 .267+08 <~720-00 q,934+03 .920+01 Q EH 9+02 G892+02 0150-00 • _140-00 
1969 .241+08 <o810-G1 e268+03 0260+01 ~235+02 G256+02 ,.400-01 <0120+00 
1970 ,ll.5+08 ,310+01 0300-00 • ~rno-oo <~600-01 
1971 0183+08 ,220+01 .. 200-00 .200-00 

SUM THHU 71 .11.1+10 8 l.~99+0.2 ,113+05 e111+03 .993+03 ~ 108+0i+ i>177+01 .368+03 
LiECAY THRU 71 .ll.1+10 .499+1J2 .180+04 .806+02 Q121+02 E)800+03 c-.361-00 e368+03 

216-A9 
19':i6 .701+09 
19::i7 .250+09 .175+03 • 25tH02 ~500+02 ol00+02 .100+00 
19b8 .278+08 .99C-OO 
1966 ,182+07 o 450-Chl .203-00 
l 9c·17 .189+06 .500"".€H .132+02 .285-00 a400-01 1>240-01 

SUM nmu 71 .981+09 0500-00 .189+03 ,.,250+02 .503+02 0100+02 .. 140-00 .221-00 
uECAY TlikU 71 e981+09 '1500-00 .494+02 ~ 175+f;2 e 150,..01 e716+01 0369-01 .227-00 

· 216 ... t~lo 
19~)6 9234+09 
1961 ,161-t:08 .741+03 el90+01 .200-00 _ .soo-oo 
1962 .392+09 ~712+0.2 .364+06 .493+02 .933+03 .171+02 .793+02 "555+02 
1963 .306+09 .170+02 ~155+06 0800-00 0397+(13 Q;300 ... oo 0337+02 ,130+02 
1964 .377+09 ,130+02 .134+06 , !:S50+(J 1 e343+03 • 1tso+o 1 .292+02 $380+02 
1965 ,424+09 9450+1)2 .108+06 • P50+0L .276+(!3 .380+01 ~235+02 .340+02 
1.966 ,286+09 .270+(!;2 .189+05 c~90+0l ~ LH1L1+u2 o2j3+02 ... 410+01 e270+02 
19S7 .31.2+09 ,13!:>+02 e929+04 .290+01 0295+04 .,650+01 0600 .... 00 .120+02 
1968 ,258+09 0155+02 .323+04 • 1}40+01 .158+0t~ ~460+01 0300+01 .121+02 
1969 .117+09 o605HH q475+04 • 40Lt.+02 ,610+03 .449+02 Q520+01 .420+01 
1970 ,488+08 .267+(!2 9165+04 .300+(Jl ,197+02 9400+01 < .. 200-00 .280+01 .277+03 
1971 0668+08 0 877+0.i? 0741+04 ,323+fJ2 ,893+02 .258+02 (.,200-00 e473+01 .280-00 

SUM THRU 11 ,284+10 .323+03 .806+06 .14-6+(13 .725+04 ,132+06 .179+03 .,204+03 11277+03 
DECAY THRU 71 .284+10 •. 323+0.3 .152+05 'II 1::so+o3 c, L~61+03 ,121+03 ,.628+02 .204-t-03 .277+03 
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T.AbLE 1 ( C01,iTINUED > PAGE 4 

VOLUME PU BETA SR•·9fl RU-106 CS-137 C0-60 u U-233 
<L> CGM) (CI) (CI) (CI) (CI) (Cl) CKGM) (GM) 

216,..A18 
1955 • t~88+06 <.100+00 ,100+02 <.100+00 <alOO+C,O <alOO+OO <.100+00 • vn+o4 

SUM nmu 71 • ti-88+06 <,lOO+CO .100+0;::; <.liH)+C1t1 <.100+00 <. rou+oo <.10G+OO e 141-H)I+ 
DECAY THRU 71 • L~88+06 < .100+(1;1.l .289-00 <.667-Cl <.llli--LJ=i <. 6!:H+ ... o 1 <,114-01 e 1Ltl+04 

216-A19 
19£:i~j .110+07 <.100+00 ,100+01 <.100+00 <.100-100 <.100+00 <,100+00 .390+05 

SUM THRU 71 .110+07 <.100+00 .1oc+o.1 <,100+00 <.100+00 <.100+00 <,100+00 .390+05 
OtCAY ThkU 71 ,110+07 <,100+00 ,276-00 <.667-0l <.llt~-05 < ,,681¼-01 <,llL•-01 ,390+05 

216-A20 
1955 ,961+06 <.1oo+ao 11100+01 <,l.OO+OO <.100+00 <,100+00 <.100+00 .404+03 

SUM THRU 71 ,961+06 <,100+00 • lO!HOl <.100+00 <.100+00 < .. 100+00 < .. 100+00 • L~Q4+03 
DECAY THRU 71 .961+06 <.100+00 0276-00 <.667-01 (011 1+-05 (@68Li ... Q1 <.114-01 .404+03 

216-A2l 
1957 .396+06 ~200.;..oo 
19~:;a ,880+06 • 300.;.QJ .50C+Ol .400-c,o ,300-00 .100-00 
19~)9 ,102+08 .1oo+c1 • 56C+0.3 1 3fltH01 .400-H12 • 300+0;~ .,200+01 .18,0+ 01 
1960 • 11L~+L17 .130+02 .296+c:s .160tU1 o211+u2 a lf55+02 .100+01 .130+02 
'1961 .911+07 • 770+!Jl - .103+fJ3 ,600-00 • 7LJ-(t+(1l ,560+01 .,rno-oo .1TH02 
1962 ,195+08 ,500+Cl ,274+03 • HiO+(Jl ,196+02 .1 1+1+02 ,100+01 • 520• ·02 
1963 ,128+08 ,150+G2 .H16+03. ,440+01 ,·583+02 111J37+02 .290+01 ,318+02 
l.964 ,153+08 .400+02 ,528+03 ,2.BO+Ol ,37f.H02 ,283+02 ,190+01 ,541+02 
1965 .860+07 ,680H)2 .216+03 .110+01 .15Ll·+u2 ~116+02 .aoo-oo .243+02 

SUM THRU 71 .778+08 .150+03 ,280+0'+ .150+0;? ,200+03 ,150+03 .100+02 .195+03 
DECAY THRU 71 .778+08 ,150+03 ,279+03 .ll.9+02 .601-uO .. 121+0;:5 ,298+01 .195+03 



216-/.\24 
t9b8 
1959 
1.960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

SUM THRU 71 
DECAY THHU 71 

216-;\25 
1957 
1958 
1959 
1960 
19a1 
1962 
l.963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

SUF1 THRU 71 
DECAY TliRU 71 

VOLUME 
( L) 

,303+09 
,382+09 
,219+08 
@167+08 
,190+08 
.202+08 
,.116+08 
.142+08 
,664+07. 
,253+08 
,820+09 
.820+09 

.106+09 

.,556+10 
,944+10 
,893+10 
.11.0+11 
,135+11 
,136+11 
.120+11 
.119+11 
.100+11 
,106+11 
.122+11 
,977+10 
,113+11 
,151+11 
o.155+12 
,155+12 

---- - - _!. ,._ -'... - .... · ...:, •• ~-

TABLE 1 (CONTINUED) 

PU 
(GM) 

e700-00 
(;,100+01 

.300-CO 
<wlOO+O:l 
<olOO+Oi 
<,100+0,l 

,600-Ctl 
<,506+01 
<0506+01 

,600+01 
.170+02 
.360+02 
e 190-!;f}2 
,570+82 
.430+0;2 
.,570+G2 
,340+02 
,620+02 
el30+02 
., 170Hl2 
.174+(!2 
,260.f:Ol 
.150+0:2 

<.201+02 
.416+G3 
,,416+03 

BETA 
(CI) 

.222+04 

.199+04 

.19C+03 
,208+03 
0126+03 
0422+0'2 
• tt-69+02 
.371+02 
,39(}+02 
.903+02 
,498+04 
,866+03 

.211+03 

.845+03 

.703+03 

.211+03 

.344+0'-1 

.357+04 

.13Q+()I.( 

.211+06 

.126+04 

.114+04 

.838+03 
,162+04 

<<,\264+02 
<,744+02 
<0120+02 

.226+06 

.458+QL~ 

Sf<-90 
CCI) 

0175+02 
f157+02 
.150+01 
.170+01 
,100+01 
t300-00 
.400-00 
1>300-00 
0300-00 
,700 ... (J(J 

, 394,+02 
,291+02 

.400-00 

.150+01 

.120+01 

.400-0ti 

.610+01 
0630+01 
t230+01 
.373+03 
0220+01 
.630t01 
,450+02 
.348+02 

(.400-00 
<,Boo-oo 
<.300 .... 00 

.481+03 

.406+03 

RU-106 
(CI) 

~1B2+u3 
,163+C,3 
e lf:i6H12 
.170+02 
ol03t02 
41350+01 
,380+01 
e300+01 
.-320+01 
0740+01 
@408+03 
a547..-(J0 

.300-00 

.. 1oo+u1 

.900-00 
0300-uO 
,42u+cJ1 
.440+01 
sl60+01 
.262+03 
al60+01 
.224+u3 

<~580+02 
,142+u3 

< a 150+lH 
<,300+02 
<.400+01 
<.735+03 
<.356+02 

.-.,,, -• -. • I 

CS-137 
(CI) 

• 241H03 
"219+03 
,210+02 
.229+02 
,139+02 
,Lt60+01 
..,520+01 
0 ltl0-t-01 
oLJ.30+01 
.. 100+02 
• 5'•9+o:s 
0413+03 

.. 300-00 

., 1.10+01 

.900-00 

.300-00 
• L~40+01 
.460+01 
.110+01 
o273+0j 
el60+01 
0119+02 
.100+02 
0356+02 

(.900+01 
<.440+01 
<,100+0i 

• :i60+03 
.308+03 

C0-60 
<CI) 

.310-00 

.280-00 

.300.,.01 
1)300-01 
.200-01 
"l.00-01 
0100-01 

.100-01 

.100-00 

.138-00 

<~180+02 
.220+02 

.220+01 

.600-00 
<.428+02 
<.262+02 

u 
(KGM) 

,489+02 
,100+01 

.200-00 
11501+02 
.501+02 

.. 730+01 

.200+02· 
• lt40+02 
,230+02 
.690+02 
.326+02 
.318+02 
,314+02 
,519+02 
.336+02 
~433+02 
.324+02 

<.675+01 
<.583+02 
<.848+0"2 
<,570+03 
<0570+03 

U-233 
( GM) 

<.348+03 
<.111+03 
<.459+03 
<~459+03 
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T /l.f1LE 1 (CONTINUED) PAGE 6 

VOLUME PU BETA SH-90 RlJ-106 CS-137 C0-60 u U-233 
< L > (GM) CC I) ( CI) (CI) (CI) <CI> (KGM) (GM) 

216-i\27 
1965 ,660+07 .510+02 • 256+0:3 tlOO+Ol 0260+01 .600-00 .300-01 .170+02 
1966 ,,81.2+()7 ,230+0;2 .43C+03 .400+01 .224+02 .1,1-10+01 0180+02 .120+03 
1967 ,421+07 c600+C1 ,.853+03 0490+01 0147+02 .730+01 .,960-00 oBeO+Ol 
l,968 .188+07 <.600+01 • 34()+02 .400+01 d 16+02 .100+01 • "ioo+oo .138+02 
1969 ,129+07 <.200+01 ,144+02 Q200-oo sl+lO+Ol 0300-00 ,200-01 .664+01 
1970 o.105+07 11850+01 i 109+04: 0272+02 .780+01 ,387+02 <,156+01 ,380+01 .483+02 

$UM HIRU 71 ~232+08 ,965+0;2 ~268+04 9413+02 0632+02 .S26+02 <v267+01 .680+02 ,168+03 
DECAY THRU 71 ,232+08 ,965+02 ~468+03 11388+02 0573+01 .498+02 <~190+01 .680+02 ,168+03" 

216-A28 
1960 0300+05 .310+02 .632+03 

SUM T!-IRU 71 ~300+05 ,31C+02 ,632+03 
DECAY THRU 71 ,300+05 o 143 ... 00 .632+03 

216-A30 
1961 .. 318+09 .200+01 .303+04 .792+02 .914+u2 .131+03 .,950+01 .230+01 
1962 .489+09 c400+0.2 .,77;2+03 .201+02 .232+02 .,333+02 .240+01 .100+02 
1963 ,391+09 0200+01 ,224+03 t590+0l o680+u1 .. 970+01 .100-00 .180+01 
1964 ,'¼58+09 .200+01 ,209+03 • 5 1fO+O 1 .630+01 ~900+01 .100-00 .180+01 
1965 ,482+09 ,300+01 ,332+03 ,870+01 11100+02 ,143+02 ,100+01 .730+01 
1966 .259+09 0100+01 • 803+02'· .600-00 ,770+01 11170+01 ,400-00 .200-00 
1967 ,185+09 ,.900+01 ,204+03 el40+0l a640+01 e130+01 9400-00 ,385+01 
1968 e148+09 (,,440+01 .197+02 .280+01 .420+01 .130+01 ci300-00 .159+01 
1969 ,122+09 ,100t01 ,171+03 ,650+01 ,.680+01 ~120+01 oB00-00 .645-00 
1970 ,181+09 <"'100+01 .831+02 .340+01 .910+01 0420+01 0200 ... 00 <.163+01 (e690+01 
1971 0263+09 <.,285+(11 .117+03 .360+01 11180+01 .180+01 QlOO+OO <,704+01 <.583,.,.00 

SUM THRU 71 ,330+10 <o682+a2 ,525+04 , q 138+03 .174Hi3 1215+03 .165+02 <.382+02 <.748+01 
OECAY HH<U 71 ,330+10 <0682+02 e699+03 .111+03 ~682+01 0174+03 .541+01 <,382+02 <.748+01 

216-/~31 
1964 ,400+04 .199+06 .200+01 • 91{9+05 0150+03 .100+00 .540-01 
1966 ,600+04 ~goo+a1 ,115+03 .55o+u2 .100+00 .204+02 

SUM lHfW 71 .100+05 ,900+01 .200+06 .200+01 ,950+05 11150+03 .100+00 .205+02 
uECAY THRU 71 .100+05 ~900+01 ,145+04 0166+01 .539+03 al26+03 .372-01 ,205+02 

l 0 (~; G C l:~7 -· G 6 $' t,· (,, i~ 
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TJ\ULE 1 (CONTIHUED) PAGE 7 

VOLUME PU BETA SR-90 FW-106 CS.,.137 C0-60 u U-233 
( L > (GM) (CI) - (Cl) (CI) (CI) (CI) (KGM) (GM) 

216-A36A 
1965 .488+06 .120+02 .845+05 .103+04 .172+04 .862+03 0580+01 w237+02 
1966 .580+06 .680+(1:2 .626+05 p766+03 @128+04 a 638+0:-s ~420+01 ;121+03 

SUM TiH<U 71 ,.t07+07 0800+0;2 ,147+06 ~ 1eo+01t .300+04 0150+04 .100+02 .145+03 
DECAY THRU 71 .107+07 .,800+(]:2 • 869-H)I~ .15~+(Jli .482+02 .130+04 .450+01 ,145+03 

216-)\368 
1966 .419+07 o700+G2 • 6 72+01+ ~600+(J2 .2.00+03 • ti00+02 ,500+01 .500+02 .. 100+02 
1967 .494+07 ., 139+0;2 ~ 799+(]1j. .2so+o2 • 70(!+02 ,150+02 e100+01 .103+02 
1968 ~126+08 @194+(1;2 .148t-Gl~ .1,rn+o2 .161+03 c,148+02 ~aoo-oo .. 183+02 
1969 .178+08 .720+01 &287+04 0991+02 u45LH(J3 .110+03 a66(J+01 .100+02 
1970 .980+07 11350+01 Q181+05 .229+03 .167+04 .131+03 .630+01 .262+02 .156+02 
1971 Q227+08 (.,149+0.2 o7G1+04 <a2ll+02 ;32o+u4 (0700+02 <,710+01 ,209+01 

SUM THRU 71 9720+08 <.-129+03 0442+05 0 41+8+03 9576+04 <.391+03 <,328+02 .117+03 .256+02 
DECJ\'t THHu 71 .720+08 <"1.29+0,3 ,12C+05 • Q-22+03 9297+04 <$371+03 <0234+02 Q117+03 e25p+02 

216-i\39 
1966 .200+02 .500+02 .250+02 

SUM Tr-!HU -,1 ,200+02 o5dC+02 .250+02 
(£CAY THF<U 71 ,200+02 , L~23+02 .220+02 

216-;~40 
19b8 .946+06 

SUM THRU 71 .946+06 
llEC/\Y nmu 71 .946+06 

216-lJ2-2E 
197() 9146Hl4 .710+03 .500-00 

SUM THFW 71 ~ 146+Ql~ ,710+03 .. 500-00 
DECAY THRU 71 , 13fH·Oi.t ~684+03 ,L~83-()(J 

216-Ll2-2VJ 
1970 .497+08 <.420-Gl .,494+03 ,2't2HJ3 .b00-00 <G472-0l 

SUM THRU '71 , 11-97+08 <.420-0:1 .494+03 ,21~2+03 ~soo-oo <.472-01 
OECA Y Ti·H<U 71 ,497+08 <.420-01 .47C+03 .233+1_)3 ,L~f.l,3-00 <,472-01 

""' I 0 (~ (~ 0 h, 7 f: 7. (: o ~ V V tt .:.s 
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2t6-b3 
19/i,5 
1946 
191+7 
l91H3 
191~9 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
19~j7 
1958 
1959 
1960 
1961 
1962 
1963 
196L. 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

SUM TliRU 71 
DECAY THHU 71 

216-t,5 
1945 
19L~6 
1947 

SUM TiiRU 71 
DECAY THRU 71 

VOLUME 
( L) 

,103+10 
,137+10 
• .137+10 
,137+10 
.137+10 
,344+10 
,344+10 
,169+10 
0111+10 
.728+09 
.143+10 
,553+10 
,.118+11 
.651+10 
.432+10 
.332+10 
.343+10 
.,189+10 
,283+10 
~266+10 
,885+09 
.798+09 
,427+10 
.517+10 
,396+10 
,364+10 
,427+10 
,836+11 
.836+11 

,918+07 
,.t22+08 
.918+07 
.306+08 
,306+08 

PU 
(GM) 

.100+00 
el00+!J0 
,l00+cW 
,100+00 
ol00+chl 
.,500-G0 
Gl 500-0(l 
.500-00 
.200-co 
"lOO+(H.l 
Q300-Q.0 
.,300""'.ao 
0100+0:1 
.270+01 
.110+01 
,.200-IJO 
0211+02 
u370+01 
~178+0:2 
itll.7+1J3 
e270+0,2 
~aoo-oo 

< .. 120+82 
<.,129+02 
<.740+01 
<.240+01 
(0672+0;1 
<111237+();3 
<e237+(i3 

,128+(1;4 
~171+G4 
.128+G4 
.428+():4 
,428+(1;4 

TAULE 1 (CONTINUED) 

BETA 
(Cl) 

~ 90!H01 
,105+02 
,105+02 
,105+02 
.12C+r.l2 
,555+02 
0555+02 
e555+02 
,255+02 
"15C+01 
,36C+02 
11285+02 
.885+02 
.317+03 
.131.+03 
.180+02 
~589+03 
,393+03 
0205+04 
,184+05 
0 84C+02 
.765+02 
,137+03 
,236+()3 
,435+02 
,255+03 
,45()+01 
,232+05 
,828+03 

.114+04 
,152+04 
,114+04 
Q38C+04 

£~ .168~03;1 
~1 a V '-ic' 

SH-90 
( C!) 

.100+00 

.. 200-00 

.200-00 
Q200-oo 
.100+00 

.100+00 

.100+00 
,300-00 
.110+01 
.soo-oo 
.100+00 
.210+01 
.14-0+01 
,730+01 
.656+02 
.300-00 
$300-00 

<.107+02 
.870+01 

<. 11rn+o1 
,512+02 

<~soo-01 
&152+03 
.134+03 

,227+02 
.302+02 
.227+02 
1756+02 

i{ 4 O:!l- + Q;2 
.... ..,_ ,! t· 

HU-106 
(CI) 

.100+01 

.100+01 

.100+01 

.100+01 

.100+01 
0500+01 
.500+01 
.500+(11 
.300+01 

.400+01 
0300+01 
.900+(11 
.310+02 
.130+02 
.200+01 
~580+02 
o380+u2 
.201+03 
ql80+04 
,800+01 
.700+01 
.160+02 
.818+02 
,156+02 

<.360+01 
( .. 400-00 

~232+04 
.235+02 

.488+02 

.651+02 

.488+02 

.163+03 

<! • 412t'c:Ps £, 

CS-137 
CCI) 

,100+00 
..,200-00 
.200-00 
.200-00 
.100+00 

.200-00 

.100+00 

.400-00 

.130+01 
6500-00 
.100+00 
a240+01 
.160+01 
.B20+01 
.738+02 
.:300-00 
0300-00 
,250+02 
.112+02 

(11410+01 
.147+02 

<.110+00 
.145+0:-s 
.126+03 

,242+02 
,323+02 
,242+02 
.807+02 
.449+02 

C0-60 
(CI) 

<.103+02 
<.763+01 
<.}50+01 
<,250-00 
< .. 580-01 
<.°198+02 
<ell8+02 

PAGE 8 

u 
(KGM) 

.100+00 
ol00+00 
.100-:t-00 
.100+00 
.,100+00 
.600 ... 00 
-,600-00 
0600-00 
,300-00 
.100+00 
,400.;.00 
.300-00 
.. 100+01 
,350+01 
II 11~0+01 
.,200-00 
,250+02 
0740+01 
.210+02 
.120+03 
.320+02 
.106+02 
.214+02 
,956+01 

<.132+02 
<e885+01 
<,185+02 
<.297+03 
<.297+03 

U-233 
(GM) 

<o250+0? 
(c501+01 
<.300+02 
<.300+02 
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TABLE 1 CCONTINUEO> PAGE 9 

VOLUME PU BETA SH-90 HlJ-106 CS-137 C0 ... 60 u U-233 
( L > (GM) (CI) (CI> (CI) (CI) CCI) (KGM) (GM) 

2t6-u7 
1946 .:L74+07 .230+02 .128+03 .292+02 .320+(11 1'500-00 ol00-01 .100+01 
19LH ;,696+07 .660+02 ,37C+03 081+6+02. ..930+01 ,1tio+o1 Q200-01 .300+01 
1948 ,696+07 .660+02 ,37C+03 , 6L!6+02 .920+01 .130+01 .100-01 ,300+01 
19'+9 Q696+07 o660+C2 ,37C+03 ,846+02 0930+01 .140+01 .200-01 .300+01 

. 19ti0 .696+07 .660+G2 o37(H03 • 8!}6+02 .920+01 0130+01 -100-01 .300+01 
19E:il ,696+07 ,660+02 .37(!+03 , 8lt6+02 .930+01 , 11t0+01 .200-01 ,300+01 
1952 ,407+07 11327+(1.4 .183+05 o41B+04 a456+03 ,679+02 .760-00 .136+03 
1953 ,.166+06 .490+1)3 ,272+04 ,622+()3 .. 68(1+02 .101+02 .110+00 .,210+02 
195/.J, ,. 234+06 
1955 ,147+07 .187+1)3 ,105+04 0239+03 $261+02 ,390+01 .400-01 .800+01 
1966 ,930+06 .245+03 .110+03 ,108+02 .570 ... 00 
1967 ,200+06 ,672+01 .320-00 

Slll"'1 fliRU 71 .436+08 ,430+0:4 .242+05 • 560+(J4 .600+(J3 .100+03 .100+01 <1182+03 
c,ECt\Y THHU 71 .436+08 .430+!J4 , 713+01+ , 350+(.JLI .116-u2 .,665+02 .768-01 .182+03 

216 ... 68 
19£~8 e511+07 .500+G1 .11t6+cn .310+ul 0103+02 .103+02 &210-00 e760+01 
19L~9 ~511+07 0500+01 .146+03 0310+01 al03+02 ,103+02 .200-00 .760+01 
19!)0 .5l.1+07 0500+0.1 .,146+03 .310+01 .103+02 .103+02 .. 210-00 .760+01 
1951 .511+07 u500+0,l .146+03 0 31(!+01 ,103+02 ,103+02 . <1200-00 .760+01 
1952 ,513+07 ,600+0.l .960+02 Q200+01 a680+01 ,680+01 .140-00 0760+01 
19:33 ,160+07 11400+.Gl .300+02 .600-00 .200+01 .. 200+01 0400-01 ,736+01 

SUM TiiHU 71 ,272+08 ~ 300+1J2 o71C+03 .150+02 0500+02 .500+02 .. 100+01 .454+02 
DECAY THRU 71 ,272+08 o30Q+02 9765+02 .884-+01 0295-04 1])305+02 .597-01 .454+02 

216-l:19 
1948 .soo+o7 ,240+02 .108+04 · .210+01 al39+02 • 11rn+o1 .100-01 ,636+01 
1949 ,120+08 .580+0;2, .260+011 e500HJl .333+02 ~330+01 0300-01 ,150+02 
1950 .l20+0B .580+02 • 26(HO'l .sno+o1 ,333+02 o330-t01 .400-01 ,150+02 
1951 e 10 o-~07 .,340+G2 .152.+0I~ .290+01 a 19~)+02 .200+01 o200•0i • 90LH01 

SUM 'fHRU 71 ,360+08 .174+G3 1'1780+04 ,150+02 e100+03 .100+02 ol00+00 ,451HQ2 
LiECAY nn~u 71 .360+08 , l 74+(l3 .330+02 .875+()1 • 334-CJL¼ .604+01 .,568-02 .454+02 



TABLE 1 (CONTINUED) PAGE 10 

VOLUME PU BETA SH-90 RU-106 CS-137 C0-60 u u-233 
CL) (GM) (CI> (Cl) (CI> (CI) (Cll ( l<,GM) (GM) 

216-olO 
191t9 .384+06 .100+0.1 ,20C+Ol .200-00 a400-00 elOO+OO .,100-01 a900.,.00 
1()50 .461+07 ,420+01 41220+02 ,220+01 ~1+40+01 ~400-00 <1400-01 .380+01 
19'.:il , ll61+07 .420+0;1 .21c+o2 1210+01 "L~20+01 0400-00 0400-01 0 1...00+01 
1SJ52 .384+06 0400-CO .soc+o1 0500-00 ~100+01 olOO+OO .100-01 11370-00 

SUt'li THRU 71 e999+07 Q960+01 ,500+02 9 500-HJl 0100+02 ,100+0:L .too+oo .,907+01 
uECA 'f r1-mu 11 0999+07 o980+Q.l !>718+0.l .299+01 ~613-05 .617-00 ()631-02 0907+01 

216~bl08 
19.::,9 $151+04 <olOO-C:5 0550-03 < 9 24,0-03 ( ~ 200-0lt 0408-04 
19/0 , ,757+04 <.190-0,Lj. ,477-03 • 82,8-(!LJ (.,673-0lt (m503-03 
1971 .!530+04 <o175-G4 Q147-03 .432-05 (e169-05 0183-04 <~450-06 <.585-04 

SUM lilHU 71 Q144+05 ( a 375-(l.l~. .111-02 < e 327-u:1 (0169-05 <0106-0j <0450-06 <$602-03 
UECAY Hii~U 71 ol44+05 ( o 375-(t.L~ .923-03 <.::H0-0~5 <.120-05 <~102-03 (.,421-06 <,602-03 

216-311 
1952 .143+08 a 700"":CtO 0146+02 • IH)Q-00 .350+01 0350+01 ~221+01 
19S3 Q801+07 a130+C1 $14(!+03 e 3~'30+01 a333+u2 .333+02 .. 100-01 .4'+0+01 
19.:)L~ ,731+07 .,200+01 .,556+02 .130+01 ,132+02 0132+02 0300-01 .700+01 

SUM THFW 71 0296+08 ,400+01 e211+03 050()+01 .soo+u2 .500+02 0100+00 .136+02 
OECAY THRU 71 0296+08 .400+G1 .694+02 .319+()1 .176-=•03 0528+02 Q909-02 ,136+02 

21.6-012 
10•~'.) .,...,_ 0138+08 Q120+0;2 ,138+02 .400-0(J .130+ul ,300-00 .135+02 
19~:;3 .946+08 .109+0,3 0404+02 .110+01 0390+01 0900-00 .303+04 
1954 ,103+09 41290+(t2 .115+03 ,310+01 ell1+02 0270+01 • 703+0Lt 
1955 0789+08 .183+(1:3 .trn2+03 9108+02 @386+02 Q930+01 d95+04 
19~6 .788+08 .360+02 .196+04 ,529+02 .189+03 Ci t~53+02 <elOO+OO 0 743+Qt~ 
1957 .223+07 ,.,100+1J1 .650+02 ,170+01 • 6:10+01 1\1150+01 .143+04 
19i::i7 0578+07 ~150+01 .887+03 <.17'++02 e.172+02 0108+02 <.140-00 .146+01 
1968 ,145+08 Q190+(],1 • 692+01,t ~ 3l0-HJ2 .243+02 ,910+03 < .. 180 ... 00 • vrn-oo 
1969 .211+08 0200-80 ,5L~C+03 ol.2H+02 ~ot,O-H)l ., .161H03 <0120+00 < -150.,..00 
1970 .225+08 .400-GO o41C+02 ,2jO+Ol <.1BO+u1 • 1'¼2+02 <G530-00 < .. 640-00 
19"'/1 .329+08 4>140+02 ,900-0U <.900-00 ~370+01 <11100"".01 <.110+00 

SUM "f .RU 71 ,468+09 ,374+G3 .11C+05 <.13Lt+03 .301+03 el16+04 <.108+01 .209+05 
DECAY THfW 71 .468+09 ~374+1J3 ,267+04 <-101+u~, (e5L}4+(Jl .106+04 <0734-00 e209+05 

I"','.,' 

0 
l:ISl·,C~ 

(;: 0 
. 2; i il (:; (, .,.,· r:;. ft-? ii ._,;1 



• - - .J - - -· ·•· •• -· - - - - - - - - ~ - - i:.. •• ••. ..,-. -· .:.' .... .... ••• ..... .:.. ~- ~- .,.;. •• -· ·- -· 

TADLE 1 (CONTINUED) PAGE 11 

VOLUME PU BETA SH-90 HU-.106 CS-137 C0"".60 u U-233 
CL) (GM) (CI) (CI) CC I) (CI) <CI) (KGM) (GM> 

216-d!Li 
1956 .871+07 .. 250+02 o14D+06 a 1t0(1+()3 \)590+05 * 250+0:'5 ,500+01 ,218+03 

SUM THRU 71 0871+07 .2tiO+G2 ,140+06 ,400+U3 0590+05 .250+05 ,500+01 w218+03 
DEC/\ Y THHU 71 0871+07 .,250+(}2 Q922+03 .27.3+0.3 .1.34+01 .. 175+03 0648-00 *218+03 

216-u15 
19~56 .448+07 @390+C1 .55(!+05 0956+02 .176+(15 ~645+02 .290+01 "104+03 
19~)7 .184+07 c;ll0+Gl ~14C+05 e lOLt-+03 s l~L~4+(J4 ,135+03 0210-1-01 .330 ... 00 

SUM lHH.LJ 71 0632+07 .soo+a1 .690+05 ,200+03 Q220+05 e 200+0:'5 $500+01 e l0LHQ3 
LJECt\Y nmu 71 0632+07 G 500• •(!;1 .596+03 "L3tH03 c600-00 ~142+03 ,.686-00 .104+03 

216-016 
1956 .560+07 Ql0O+C.2 .540+05 ,700+03 e130+(J5 .,650+0j .,500+01 ,322+03 

SUM nmu 71 "560+07 ,100+02 .54C+05 Q700+03 .130+05 ~650+03 11500+01 ~322+03 
DECAY nmu 71 .560+07 ~100+02 .188+()1.~ • 1ns+o3 0295-(J(l ., l~55+ 0 :1 $648-00 ~322+03 

216-ul 7 
l9::i6 .341+07 .100+0;2 • 20C+OL~ ,l.60+03 .25G+u3 s 220+0:'l Ql00+0l 0354+03 

SUM THHU 71 ,341+07 ~1oo+c2 o20C+04- $160+03 .250+03 Q220+0:i e100+01 g354+03 
UE:CAY ThfW 71 0 3LH+07 0100+(1;2 0 516+0j .109+03 c568-l)2 e154+Qj $130'.""00 e ~~54+03 

216-018 
19~)6 .852+07 0100+02 0510+05 ~190+03 .,.190+05 $250+03 0500+01 .,236+03 

SUM THRU 71 .852+07 ol00+0.2 .51!)+05 ~190+03 c190+05 0250+03 .,500+01 0236+03 
DECAY THHU 71 e852+07 ., 100+02 ... ~618+03 ,,130+03 <1lt31-(J0 c175+03 q,648 ... 00 9236+03 

21.6-619 
19~57 ,640+07 .100+82 .112+05 o200+03 ,510+04 0270+03 .,50fH01 0181+03 

SUM "fHrW 71 ,640+07 ,l00+Q:2 0112+05 .200+03 ~510+01.J 0270+0:i 0500+01 .181+03 
DECAY THhU 71 ,640+07 11100+02 .653+03 • lL~O+O:'i o ;2:n-00 .. 193+03 ~739-00 0181+03 

216-G20 
1956 ,468+07 .,130+C.l .315+05 ~ 790+rJ3 s998Hi4 • 15Q+[)L~ .,440+01 , 352HJ3 

SUM THIW 71 0468+07 ,130+Gl <1315+(,5 • 790+0,3 .998·HJ4 ~150+0'1 .. 440+01 Q352+03 
UECJ, t. THl~U 7.1 ,468+07 .130+0.l 8 312+0I+ Q 51+o+U3 0227-00 .105+04 ~570~00 ,.352+03 

C: 
lie::.~ ,r, ~~1 c; (' t? t!'-~;_, 

(, ti G \,..' ; (:. 



TABLE 1 (CONTINUED) PAGE 12 

VOLUME PU BETA SF<-90 RU-106 CS-137 C0-60 u U-233 
( L ) (GM) (CI) CCI) (CI) ( Cl) (CI> CKGM) (GM) 

216-021 
19S6 .467+07 ,103+Q;2 • t~65+05 ~ 739+0~5 • vi 7+05 .372+03 .650+01 .675+03 

suM nmu 11 ,467+07 o103+G2 .465+05 ,739+03 -147+05 0372+03 0650+01 .675+03 
PECAY Trii<U 7 :l ,467+07 o103+a2 .154+0'+ 0505+03 , 33t~·-u0 0260+03 .842-00 ,675+03 

216-822 
1'9~:i6 .474+07 e260+G1 ~952+05 g trns+o3 0301+05 .450+02 ,134+02 e L~18+ 03 

SUrvl Tr ll<U 71 .474+07 ~260+1)1 .952+05 ,408+03 o301+0o 0 L~50+02 0134+02 ,418+03 
OECAY THf~U 71 • 4 74;-07 • 260-t:Ctl ,681+03 0279+03 0684-00 ,315+02 o\74+01 11418+03 

216-L23 
1956 .452+07 .180+0,1 ,473+05 .145+03 0150+05 0112+03 .670+01 ,156+03 

SUM THRU 71 .452+07 ., 1BO+(H 0473+05 .145+03 .150+05 e112+03 .670+01 0156+03 
UECI\Y Thf<U 71 .452+07 .180+0.1 .3~0+03 ,991+02 ~340-00 o'784+02 .,8fl8-00 ,156+03 

216-82Li 
1956 .470+07 G770+t)1 .730+05 .181+03 ,231+05 .129+03 .,103+02 e246+03 

SUM THfW 11 .470+07 0770+01 .73C+05 .1s1+rn Q231+05 ~129+03 .. 103+02 ,246+03 
OECA '( THF~U 71 .470+07 o770+Ctl .469+03 a 121.J-+03 0525-00 ,.903+02 .. 133+01 .246+03 

216-b25 
19~6 .376+07 .200+0;1 .492+05 .205+03 ~ 1,56+05 ,560+02 .. 690+01 ,153+03 

SUM nmu 1.1 ,376+07 0200+0.1 ,,492+05 .205+0:5 .156+05 $ ~560+02 '11690+01 .153+03 
DECAY THRU 71 .376+07 0200+(1,1 .388+03 0140+03 .354-00 ,392+02 .,894-00 ,153+03 

216-d26 
l.9S6 ~318+07 ,140+0.1 11415+05 ,478+03 .132+05 .390+0.3 11580+01 ,267+03 
1957 ,270+07 ollO+O,l ,353+05 ,609+03 .112+05 0560+03 Q490+01 ,321+03 

SUM HiRU 71 ,588+07 92q0+0;1 ,768+05 .109+04 e243+05 0950+03 e107+02 ~588+03 
DECAY ThHU 71 ,588+07 • 250+(H .285+04 .753+03 Q 8CJ1i-oo ,674+03 ol48+0l ,588+03 

216-b27 
1957 .442+07 o700-:0;0 .551+05 .595+03 el74+05 ~340+02 ,760+01 0343+03 

SUM THRU 71 .442+07 s700-00 c,551+05 0595+03 .174+05 ,340+02 0760+01 0343+03 
DECAY THHU 71 ,442+07 ,700-00 ,'925+03 • /fl 7+03 ~789-00 w244+02 G112+Ql • 3tf3+03 

t"• «~ 

0 ?.' ,, 
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TABLE 1 (CONTINUED) PAGE 13 

VOLUME PU BETA '...;H-<JO HU-106 CS-137 CO-60 u U-233 
( L > {GM) (CI) (CI) (Cl) (CI) (CI) (KGM) (GM) 

216-b;.:,8 
1957 .505+07 e560HH .165+05 .112+03 w522+(14 e230+02 e230+01 .300+03 

SUM Tt-lRU 71 w505+07 0560+01 .165+05 a ll.2+03 .522+04 0230+02 ~230+01 .,300+03 
DECAY THHU 71 ., 505+07. Q560+Ctl (>202+03 • 781.J-+ 02 0236-00 .,165+02 ,;340-00 .300+03 

216-H29 
1957 0484+07 0110+01 0510+05 ,192+03 .161+05 0590+02 Q710+01 ~344+03 

SUM THRU 71 .484+07 @llO+rJl c,510+05 .192+03 ;161+05 ~590+02 t710+01 c 34LH03 
DECAY ThRU 71 .,484+07 .110+01 .393+0;5 .134-+03 ~731-00 0 t~23+ 02 ,.105+01 .344+03 

216,..f.i.50 
1Yh7 .LJ78+07 .210+01 Q160+05 ~601)+03 0 3E.19+01+ .537+04 .170+01 c8B0+02 

SUM T RU 71 .47!3+07 .2lO+tJ1 .160+05 o60l)+03 ~3B9H;4 a::537+04 e170+01 QfHJ0+02 
uECAY THHU 71 • l~ 78+ 07 ., 210-t(U .548+04 , 1¼20+03 .176-00 ~241+04 G251-00 0880+02 

216-d31 
1957 .474+07 ~520+G1 .,192+05 q209-I-03 @6ll9+LJL¼ e280+02 "270+01 .122+03 

SUM nmu ,1. , L!-7 4+ O 7 "520+01 .192+05 .209+03 ,6U9+0l4 .,;wo+o2 .. 270+01 ,.122+03 
UECAY THHU 71 .474+07 .,520+0.1 .347+03 ~ 11l6+0:-S .276-00 .. 201+02 ~399-00 ol22+03 

216.,..1332 
19::>7 ~ I} 77+07 o260+C1 .. 12C+05 ~255+03 , 379+(1L~ ol26+0j ,170+01 cl10+02 

su1"1 nmu 71 9477+07 o260+Ql ,120+05 i 25~.S+(J 3 , :i79+u4 ol26+03 .170+01 .110+02 
DECAY Ti·IHU 7 1 0477+07 0260+0,1 .539+r1:3 ,179+Ci3 .172-00 e902+02 .. 251-00 .110+02 

216-633 
19b7 .474+07 11118+(1;2 .102+05 .410+02 ~32 1H04 Q 273+l)j 0140+01 .200+02 

SUlvl TI--IRU 71 0474+07. 11118+02 .102+05 0410+02 • 32 1H(J4 o273+1)j , 1'+o+01 0200+02 
DECAY THIW 71 .1}74+07 cl18+02 ,.44C+03 ,.287+02 ~147-00 .196+03 ~201 ... 00 • .?.00+02 

21.6-b34 
J.9S7 , l!87+07 .,570+G1 t436+0'1 ,410+02 .138+uti .110+02 e600-00 .. 850+02 

SUM H-IRU 71 .487+07 .570+EJ.l. .436+04 • 111 o+ 02 .13B+Olf .170+02 '41600-00 .850+02 
OECA'l' THRU .71 .487+07 e570+01 .843+02 .201+02 • 625-(J 1 0122+02 .. 887-01 0850+02 

t~ -.-;;;' 

0 (: ?; C tl z I 
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21.6-835 
. 195Ll 

SUM THHU 71 
UECAY THRU 71 

21.6-636 
195Ll 

SUM THHU 71 
UECAY THl<U 71 

216-u37 
1954 

SUM THRU 71 
DECAY THF<U 71 

216-b38 
19~:,4 

SUM THRU 71 
DECAY THHU 71 

~16-839 
19E,£~ 

SUM liiHU 71 
DECAY TI-IHU 71 

216-840 
1951+ 

SUM Hlf{U 71 
DECAY THHU 71 

216-ti41 
19t:i4 

SUM fHRU 71 
DECAY THRU 71 

...: --"• 

VOLUME 
(L) 

,106+07 
• 106+0.7 
.106+07 

~194+07 
,194+07 
w194+07 

• L~32+07 
.432+07 
.432+07 

0143+07 
9143+07 
,.143+07 

01~·7+07 
.1'+7+07 
,147+07 

,164+07 
Q164+07 
11164+07 

,144+07 
• .1.44+07 
.144+07 

PU 
(GM) 

,120+01 
~120+01 
.,120-HH 

G800-0CI 
~ 800-Q() 
0800-GO 

,200-f:Gl 
,200:rGl 
~200+01 

.120+01 

.. 120+01 

.120+01 

g150+Cl 
Q150+01 
Q 150+01 

~100+01 
~100+0,1 
.1oo+a1 

.,300-:Cu 

.300-00 
~300-00 

TABLE l (CONTINUED) 

BETA 
(CI) 

.178+04 
, 178+0ll 
.854+03 

.350+04 
0350+04 
9162+04 

.704+04 

.704+04 
,40C+04 

0582+04 
.582+04 
~306+04 

e105+04 
.105+04 
0607+03 

~178+04 
,178+04 
Q816+03 

t21C+0LI­
• 210+0 1~ 

,12C+04 

(' '? f) '.? 
~J t:1 u lt._;t, 

SH-90 
(CI) 

.235+03 
0235+03 
0153+03 

.485+03 
t485+03 
$315+03 

$160+02 
0160+02 
o lol.j.+02 

.185+04 

.185+04 

.120+04 

.230+02 

.230+02 

.150+02 

e2l'lO+U3 
a2fl0+G3 
0182+(J~5 

~470+02 
.470+02 
c306+02 

..... ;_., ct a C:."'-~ 

~ ; f' l 

RU-106 
( Cl) 

.229+03 

.. 229+03 

.131-02 

$471+03 
.. 471+03 
.269-02 

8 5(J 0+03 
.. 500+03 
0286-02 

~560+03 
~560+03 
.320-02 

.650+02 

.650+02 
,371-03 

~244+03 
0244+03 
~139-02 

Ql31+03 
0131+03 
8 7lJ 9-03 

,,,,_, l 
C, t:, 

CS-137 
<Cl) 

0427+03 
.,Lf.27+03 
11285+03 

~773+03 
0773+03 
.517+03 

e310+04 
$310+04 
~207+04 

• 508+0:1 
.508+03 
0340+03 

o4f)Q+03 
.,i150+03 
a,301+03 

.352+03 
0352+03 
u,235+03 

,.B90+0.3 
,,890+03 
.. 595+03 

•'·• - ..... •'• 

C0-60 
(CI) 

~300-01 
,300-01 
$299-02 

.700-01 
Q700-0l 
0697 ... 02 

.100+01 

.100+01 
,;995 ... 01 

< .. 600-01 
<Q600-01 
<.597-02 

<el00-01 
<el00-01 
<.,995-03 

<.200-01 
< .. 200-01 
< .. 199-02 

<.100-01 
<el00~0,1 
<t995-03 

PAGE 14 

u 
O<GM) 

,167+02 
el67+02 
,167+02 

.159+02 

.159+02 
0159+02 

.363+01 
,363+01 
w363+01 

~424+02 
.424+02 
0424+02 

.560+01 

.,580+01 
&580+01 

,350+02 
.350+02 
,350+02 

,.750+01 
.750+01 
,750+01 

U-233 
(GM) 



TAi3LE 1 C COi-iT I MUED) PAGE 15 

VOLUME PU BETA SR-90 HU-106 cs-..137 CO-60 u U-233 
( L > (GM) (CI) (Cl) (CI) (Cl) (Cl) (KGM) (GM) 

2t6-b42 
1955 .,150+07 c100+G2 • 576+Ql~ ell0+0tf ~ 150+1:it.~ .. 960+02 g100+02 0680+03 

SUM THRU 71 .150+07 ,100+02 0 576+Qlf ~110+0'1 0150+04 ., tJ60+02 .100+02 ~680+03_ 
DECJ~ Y nmu 71 ,150+07 .100+02 .159+04 .733+03 .111-01 0657+02 11114+01 .680+03 

216-Ll43 
195t~ .212+07 ,500-rJO .,352+04 .140+04 .500+02 ~300+03 .,100+01 0136+02 

SUM THHU 11 ,212+07 ., 500-GLl .352+04 014(H-04 .500+02 .,300+03 elOO+Ol .136+02 
DECAY THRU 71 .212+07 o 500-0;(l $221+04 , 911+(J3 ,286-03 e201+0j 0995-01 .136+02 

2 l6-iJ4q. 
19~4 a308+07 0800"".00 ,964+04 ,221+04 0862+03 .. 221+03 ,220+01 ,196+01 
1955 0252+07 Q 142+1j2 c,124+05 0691+03 .464+u4 .. 479+03 0280+01 a30n-oo 

SUM n-mu 71 .560+07 0150+02 .220+05 u290+(J4 o550+u4 o 100+0:s .500+01 .227+01 
OECAY THHU 71 v560+07 0150+Q;2 ~471+04 ,190+04 o 578-lil "L~ 75+0:) .537 ... 00 ,227+01 

21-6-645 
1955 .492+07 .100+02 e53C+05 .-2EI0+Cl4 .170+05 o 150-H)I~ .500+01 .680+01 

SUM THRU 71 .492+07 .100+02 ~53C+05 • 2B0+04- q11o+u5 .,150+04 ~500+01 .680+01 
DECAY THi<U 71 ,492+07 0100·t02 0 572+01} .187+(JLI • l.9L!-00 .,103+04 q568-00 .680+01. 

2 t 6-rJ46 
1950 • 6 70+07. ,200+0:2 .120+06 , 150+01f • 280+(15 0200+0/i ,500+01 ,190+03 

SUM THfW 71 0670+07 e200+(1;2 ~120+06 .150+04 .280+05 .200+03 ~500+01 .190+03 
DECI\ Y THRU 71 .670+07 11200+02 • 235+01! o lOO+Olt ~319-00 ~137+03 .,568-00 .. 190+03 

21.6-8~~ 7 
1955 $371+07 ,500+IJ1 .450+05 .620+03 0190+05 .150+03 ,10(H01 .680+01 

SUM THRV 71 .371+07 .soo+n1 .45C+05 ~620+03 .. 19o+u5 .150+03 .100+01 e680+01 
DECAY THHU 71 .371+07 o500+Q:1 ,l.03+04 ,LH3+Cl3 .,216-00 ,103+03 .114+00 ,680+01 

21.6-ti'-~8 
1955 .409+07 ., soo+e1 ,610+05 .131)+04 .680+04 • l~50+0,1 .. 100+01 .227+01 

SUM THr<U 71 .409+07 ,500+0;1 ,61C+05 o 13t)+0l~ o 680+0LI- • L~50+03 .100+01 .227+01 
DECAY THRU 71 ,409+07 .500+0.1 .239+04 .867+()3 ~775-01 ,308+03 ,114+00 .227+01 

9· ::-:::.-
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TAGLE 1 (CONTINUED) PAGE 16 

VOLUME PU BETA SH-90 RU-106 CS-137 C0-60 u u-233 
( L) (GM) (CI) (CI) (CI) (CI) (CI) (KGM) (GM) 

2 l 6 ... blt9 
19~5 .670+07 el50+C2 .. 110+06 • 270+0 1~ t 2L~Q+(i5 .,L~lO+Oj cS00+0l a318+03 

SUM THRU 71 .670+07 .150-J:0.2 .110+06 .270+04 • 2LJ.0·• 05 • L~ 10+03 .500+01 .318+03 
OECAY THHU 71 o670·t07 .150-1-(}2 ,422+04 .1B0+04 ~273-00 e280+03 .568-00 .318+03 

216-850 
1965 ,560+07 <. 500-CH .714+01 ,360+01 <.200-01 
1966 ~530+07 <6500...:0:1 .148+03 <.100+00 .100+02 .534+02 <clOO+OO <.250-01 
1967 .900+07 ~400-:01 .381+02 <.580+01 .131+02 (.200-00 <.,140-01 
1968 ,720+07 < • 600-(.H 6 680+01 <.500-01 .180-00 0240+01 <~200-01 <~860-01 
19u9 .900+07 <.350-01 .364+02 Ql00-01 .840-00 .132+02 <"100-01 <.410-01 
1970 .850+07 (.,200-02 .102+01 .100-01 .200-01 0300-00 <.403-01 
1971 ,6l.0+07 <.870;:.;03 .238+01 .200-01 <.300 ... Cll .900-00 <e344.,.01 

SUM HIRU 71 ,507+08 <()238-00 ,239+03 <,599+01 .111+(12 e869+02 <~330-00 <,261-00 
DECAY HIRU 71 ,507+08 <0238..;GO ,164+03 <.536+01 .419-00 ,778+02 <f)l.79-00 <0261-00 

I 

I 216-b52 
i 1957 .423+07 .100+0:2 .892+04 .540+01 0 '~-26+04 ~168+03 ,220+01 .151+02 

19t)8 .431+07 @900+01 0908+04 .560+01 .. 434+04 0172+03 .230+01 0148+02 
suM nmu 11 • 853+07. ,190+1)2 .,,18C+05 • 11.0+02 .860+04 .340+03 .450+01 .299+02 
DECAY nmu 71 ,853+07 o190+1J2 .491+03 • urn+o 1 .581.i--oo ,2 1+6+03 .. 713-00 ,299+02 

216-653A 
1965 .549+06 0100+03 .500+02 <.100+()0 .500+01 (,100+00 ,500-00 .227+02 

SUM THRU 71 ,549+06 .. 100+(t3 .,50C+02 <.lOO+O(J a500+01 <.100+00 .soo-oo .227+02 
OECi1~Y THf~lJ 71 .549+06 ~1oo+a;3 .139+01 <.852-0l .564-01 <.a61-01 .212 .... 00 .227+02 

216 ... d53.B 
1962 .757+04 .250+01 ,203Hl2 ~soo+o1 .200+01 .300+01 .soo-oo ,450+01 
1963 .757+04 .250+01 ,232+02 .soo+o1 .200+01 ,400+01 .soo-oo 0 L~57+01 

SUM Tlmu 71 ,151+05 .500+01 ,435+02 ,100+rJ2 .400+01 .700+01 ,100+01 ,907+01 
DECAY THRU 71 .151+05 , 500+(H .273+02 ,802+01 ,853-02 .570+01 ~306-00 .907+01 

I ~-, (i ~.; =., p, • ~,, 
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TABLE 1 (CONTINUED) PAGE 17 

VOLUME PU BETA SR-90 RU-106 CS-137 C0-60 u U-233 
( L) (GM) (CI) (CI> (CI) (CI) (Cl) (KGM) <GM) 

216•554 
1963 ,312+06 .150+01 ,75C+03 .300-01 ,3u0+01 Q300-01 0300-01 .283+01 
1964 .375+06 u190+!J1 o 90C+03 ,Lj-Qf)-01 0400+01 .1~00-01 ~400~01 ,341+01 
1965 .312+06 9160+01 ,75!:+03 ,300-·01 e300+01 .300-01 ,300-01 ,283+01 

SUM THRU 71 ,999+06 ~500+01 g 240+0L~ .100+(;0 ,100+02 e ,100+00 0100+00 .907+01 
OECAY THRU 71 ,999+06 0500+01 e 34-3+02 .832-01 0650-01 .. 842-01 ,374-01 ..,907+01 

216-G55 
,1967 .110+08 <e180-G1 ,68C+01 <,500-00 <Q 100-l-00 ~300-00 <@800-01 ~220-01 
1968 ,287+08 <,193-Q;O ~262+02 <~240+U1 <~soo-uo 0660+01 <0180'."'00 0305-00 
1969 .870+08 <.163-ao ~571+02 .200-00 <.,HJO+OO G460+01 <"100-01 <~452-00 
1970 .883+08 < • 220""'.(U .918+01 ~100+00 (e500-01 , (I 120+01 <v473-00 
1971 ~153+09 <.,669"".02 ,109+02 QllO+Ol <0500-01 0300-00 <ol00-01 <o 127+01 

SUM Ti·IRU 71 v368+09 <0403-00 .11C+03 (.,430+01 <0110+01 .130+02 (,.280-00 <Q252+01 
DECAY nmu 71 0368+09 <.403-Q;O 0445+02 <,LHJ2+01 <, lL~ 7-00 ol22+02 <e174,,.00 <.252+01 

216-d57 
1968 .125+08 <~800-01 .652+03 • 30tHO 1 o500+ul ~283+03 <.100+00 .473-00 
1969 ,200+08 <.960_;;01 0381+02 .200-01 .200+01 .l.65+02 <~100-01 (a118+00 
1970 .193+08 <.300-02 .681+02 e900-01 .100+01 .322+02 <9200-01 <.103+00 
1971 0130+08 <0222..,:02 0194+02 ~200-01 <s20(1.,..(J0 .,980+01 <e828-0l 

SUM THHU 71 .648+08 <0181-00 e777+03 0313+01 ,8'20+01 .,341+03 <.130-00 <0777-00 
DECAY TrlRU 71 ,648+08 (.,181--:00 11625+0~~ 9288+01 ( .. 130+1)1 .317+03 <0866-01 <e777-00 

216-058 
1966 1>726+05 .500+();1 .460+02 .100+02 .. soo+c,1 .100+01 11100+01 ,907+01 
1967 0340+06 .170+01 .t33+02 .100+00 .200+01 .100-00 .140+01 ,474-01 

SUM THRU 71 11413+06 ,.670HU ,593+02 ,101+02 .. 700H1l ,770+01 .240+01 ,912+01 
DECAY THHU 71 ,413+06 .670+01 .327+02 ,883+01 c202-00 .. 680+01 .'!26+01 ,912+01 

216-859 
19b8 .477+06 ,500+01 .soo-01 .200-01 

SUM THRU 71 0477+06 o50C+01 .. 500-01 ~200-01 
uECAY THRU 71 ,477+06 ,456-00 0459-01 .185 ... 01 

8 . :-)) r· ~rr,;. ~--· I 
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TAt>LE 1 (CONT I ~·JUED) PAGE 18 

VOLUME PU BETA SH-90 RU-Hl6 CS-1:37 C0-60 u u-233 
<U (GM) (CI) < Cl) (CI) (Cl) CC I> (KGM) ( G.M) 

21.6..-660 
1967 0189+05 ,800-0.1 • l.55H)l! .600+01 .717+03 

SUM THRU 71 • .189+05 .800-Cl .155,t-(14 ,800+01 a717+03 
DECAY THF-:U 71 11189+05 ,800-01 ,766+02 ,721+01 ,717+03 

2t6-b63 
1970 ,244+09 <.470-01 (.,377+01 e 141++01 (0800-01 (.360-00 <9400-02 <0703-00 
1971 $160+09 <,131-Gl .261+01 0150-00 <.100 ... c,1 0130, .. 00 <,200-02 <.903-00 

SUl't. Ttmu 71 e405+09 <.601-01 <.638+01 ,159+01 <.900-01 (.,t~90-00 <.600-02 <.161+01 
DECAY THRU 71 w '-t05-t09 <o60l.-01 <,522+01 , 154-+01 (.355 ... 01 <,4-76-00 <.515-02 <,161+01 

216-Cl 
1952 .732+06 
19~53 0888+07 .600-00 ,157+03 .,300+01 ,,600+01 ,950+01 
1954 .439+07 .100-00 .157+03 .300+01 .600+01 .950+01 
1955 ,548+07 , 370+(H ,255+04 .460+02 .920+02 ,273+03 
l.9S6 0392+07 • 300HU ., 813+01.1- .148+03 .296+(13 <.100+00 <.100+00 .280+01 
19::i7 .129+05 .1oc+o1 

SU!vi HlRU 71 .234+08 .800+(!:1 0110+05 .200+03 .M1u+u3 < .. 100+00 <.100+00 .295+03 
DECAY THl<U 71 .234+08 .,800+Ct1 ,288+03 .136+(13 c7B2-02 <.700-01 <o'i30-0l .295+03 

216-C:3 
J.953 ,400+07 .aoo-co ,160+03 .160+02 .aoo+o1 <.100+00 <,100+00 .363+02 
195LJ .100+07 .200-eto .400+02 .400+Ul. .200+01 .906+01 

SUM THRU 71 .soo+o7 ,,100+0,1 .20C+03 ,200+02 ,100+02 <.100+00 <.100+00 ,454+02 
UECAY THHU 71 ,500+07 .1oo+n1 t258+02 ,128+02 • 34LI--U4 <.653-01 <-..872-02 G454+02 

21fr, .. C4 
t955 .200+05 .100+(.U .101+03 .232+CJ2 ,125+02 <.800-01 <.800-01 ,304+01 
1956 ,200+05 .120+02 ,280+01 .150+(11 <.100-01 <,100-01 "342 ... 00 
l9~)7 ,130+05 ,700+01 ~ 200+r)1 olfJO+Ol <.100-02 <.700-02 .200-01 
1962 ,500+05 
1963 .370+05 
1964 ,300+05 ~ 

SUM THRU 71 "170+06 .100+/J;l .12c+o3 0280+02 .150+02 <,970 ... 01 <.970-01 11340+01 
DECAY nmu 71 ,170+06 .100+01 0377+02 ,188+02 .222-03 <.667-0.1 <,114-01 ,340+01 

{: e:: 0 ""';;; ?: (1 ;;f i 7 f ..} (~ :r .,,. ~,.!t 
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VOLUME PU 
( L > (GM) 

2l6-C5 
1955 .378+05 ,100+01 

SUM THRU 71 ,378+05 .100+01 
DECAY THRU 71 ,378+05 ;,l00+Cl 

216-C6 
1955 ,130+04 <0100"".01 
1956 q490+04 9 400"".01 
1957 v130+04 
1962 ,550+05 
1963 ,348+06 <,400"".01 
196L~ 0120+06 <11100-01 

SUM THRU 71 .530+06 <.100+00 
DECAY THHU 71 ,530+06 <olOO+OO 

216 ... C7 
1961 .800+04 <.200-0,0 
1962 .800+04 <o2oo.:..ao 
1963 .800+04 <,.200_;,00 
1964 .aoo+o4 (.,200-QO 
1965 ,800+lit• <0200-00 
1966 ,825+03 
1967 ,100+04 
1968 ,265+04 
1969 ,375+04 
1970 ,984+03 
1971 ,435+03 

SUM _THHU 71 e496+05 <,lOO+Cl 
DECAY THRU .71 .496Hl5 <0100+01 

TABLE 1 (CONTlt-JUEO) 

BETA SH-90 
(CI) (CI) 

,940+02 i100+02 
.940+02 .100+02 
.136+02 .667+Ul 

.582+03 .189+02 

.974+03 .317+02 

.24C+02 .aoo-oo 

.:310+03 1'101+02 
c,570+02 ,180+01 
.530+02 ,170+01 
.200+04 ,650+02 
0973+02 .457+02 

.,40C+01 <.200-01 
:.400+01 <.200-01 
.400+01 <.200-01 
.40C+01 <,200-01 
Q400+01 <0200-01 

,190-01 

,200+02 < • lOO+(J 0 
.561-00 <.812-0l 

( ... f\i 
J J~ 0 ~~ -··· C • ?' . J (; G :) [:t' l, 

fW-106 
CCI> 

~soo+oi 
.500+01 
.570-04 

,730+01 
,122+u2 
11300-00 
,390+01 
.100-uo 
,600-00 
.250+02 
.113-01 

0200-C,0 
.200-00 
.200-00 
.200-00 
0200-00 

.100+01 

.439-02 

"'.'.-;, t_ 
(, C 

PAGE 19 

CS-137 C0-60 u u-233 
<CI) <CI> (KGM) (GM) 

(e100+00 <11100+00 .544+02 
<,100+00 <0100+00 .544+02 
<.684 ... 01 <0114..:.01 0544+02 

<0300-01 (,,300-01 
<.500-01 <.500-01 11200-01 

0400-03 
<.200-01 (c200-01 

.200-01 

.500-02 
<0100+00 <olOO+OO 

. 
.454-01 

<0716-01 <.156-01 .454-01 

<.200-01 <.200".'"01 <.200-01 
<0200-01 <.200-01 <.200-01 
<.200-01 <.200-01 <.200-01 
(c,200-01 (e200-01 <.200-01 
<.,200-01 <,200 ... 01 <Q200-01 

<,100+00 <,100+00 <.100+00 
<,823 ... 01 <0332 ... 01 <olOO+OO 



TAGLE 1 (CONTINUED) PAGE 20 

VOLUME PU BE;TA SH-9(1 rW-Hl6 CS.,.137 C0-60 u U-233 
( L-) CGM) CC I) (CU (Cl) (CI) (CI) (KGM) (GM) 

21.6-C-:; 
19:>3 e551+08 <.100-Cl ,420+01 .300-0U .300-00 
19514 ,942+08 <"100-Gl ,560+01 .400-00 0400-00 
1955 ,942+08 <.100-:0.1 .840+01 .,600-00 .600-00 
1956 .942+08 <olOO-IJl .84(H01 .,600-00 ,600-00 
1957 .942+08 <g100-ai ,84C+0l ,600-00 .600-00 
1958 e20Q+08 .140+01 .100+00 ,100+00 
1959 .200+08 .140+01 .100+00 .100+00 
1960 ,200+08 ,14C+Ol .100+00 .. 100+00 
1961 .200+08 .140+01 @100+00 .100+00 
1962 .942+08 <.100-a1 .560+01 .400-00 olJ(JQ..,,00 
1963 ,942+08 (..,100-01 ,70C+Ol .500-00 .. soo ... oo 
196L~ ,942+08 <.100-01 ,560+01 0401)-(l(J .400-00 
1965 • 94~:+08 <~100-01 ~560+01 .400 ... 00 ,400-CJO 
1966 ,942+08 <ol00-01 .560+01 .400-00 .400-(JO (0100+00 <.,454-01 
1967 ,203+08 <.100+00 .28C+Ol <~100+00 .100+01 <,300-00 <,500-00 
l9G8 .160+08 • 760-0.1 e616+01 .400-01 • 200 ... c,o <.100+00 <~840-01 <,328-00 
1969 .103+08 <Q620-Cl ,42C-OO <.100 ... 02 <.430--01 

SUM T,!HU 71 .103+10 <.338•CT.0 .794+02 .5ll++01 0520+01 <0120+01 <.385-00 <.,916'•00 
DEC1\Y THHU 71 .103+10 <,338-(),0 0109+02 .385+01 ~358-01 <.108+01 <.219 ... 00 <.916-00 

216-ClO 
196l~ .240+05 9242+02 .200-00 <,200-01 < .. 200-01 <11136-02 
1965 11271+06 <.300-01 .55C+02 ,,250+02 .400-00 <. 1~00 ... oi <,400-01 <.290-01 
1966 ,504+06 <, 700--:01 e484+02 .220+02 ,400-00 (.,400-01 <,400 ... 01 < .. 150-01 
1967 .980+05 <,500-01 ,33C+02 .158+02 ,500-00 <.soo ... 01 < .. 500-01 

SUM T RU 71 .897+06 <.150..:00 .161+03 ~62H+02 .150+01 <,150-00 < 0150.,..00 <.45ti-01 
DECAY THRU 71 ,897+06 <,150-G0 .110+03 ,547+02 • 371-l)l <.132-00 <Q714-0l <,454-01 

200 ... 1;: TOT /\L ,250+12 0115+(}5 ,302+07 ,355+05 ,540+06 ,265+05 <.,589+03 ,753+05 <.967+03 

200-£ 
DECAY TOT,r.\L .256+12 ,115+05 ,122+06 ,245+05 .412+04 ,193+0b <.,°185+03 .753t05 <.,967+0:3 

i ('- p t.;:;:- ,~ 0 
~7 

~v 
2: :f; e;. .J ,~ 

,! G 
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TAULE 2 PAGE 21 
2CO i/J[ST Al1[A 

LIQUID .WASTE DISPOSAL SITES 

VOLUME PU BE:TA SH-90 f~U= 106 CS--137 CO,..60 u U-233 
( L > (GM) (CI) (Cl) (CI) (CI) (CI) (KGM) (GM) 

216-Nl. 
191}4 • .140+07 ,100+00 .199-02 t428-02 0212-02 .100-02 
19,~5 .993+08 .100+00 ,lOC+Ol .199-01 .428-ul .212-01 ~476-00 
19;+6 .135+09 0140-!JO .140+01 ,278-01 .600-ul 0297-01 .647-00 
191+7 ,102+09 ,110+00 .11c+u1 .219-01 .471-ul .234-01 ,487-00 
19L~8 ,.123+09 ,130-00 .,130+01 .259-01 ,557-01 ,276-01 ,5B8-00 
191}9 ~117+09 ,120+00 o12C+Ol • $ 2,19-01 ,514-01 ,255-01 .561-00 
19:30 ,.138+09 wl50-00 ,150+01 .298-01 0642-01 ,319-01 ~662-00 
1951 ,167+09 0180-:IJO .17C+Ol ,338-01 .728-01 ,361-01 .799-00 
19~2 t 6L~5+08 .100-01 a70C-OO ,139-01 .. 300-ul ,149-01 .,309-00 

SUM THRU 71 .946+09 .100+01 .100+02 ,199-00 ,428-00 .212.,.00 .454+01 
(;£CAY THRU 71 , gt~6+09 wlOO+Gl .47!}-00 .113+(J0 Q137-u6 1,125-00 .454+01 

21.6-t\J2 
1911.7 ,757+07 <.100+02 (.1Sl9-(10 <. t~2a-u o (e212 ... oo 

SUM THH,U 71 .757+07 <,100+02 <-199-00 < •1~2a-uo <.212-00 
lJE:CAY Hlf<U 71 .757+07 <.453-00 <.109+00 <,196-07 <~121+00 

216-N3 
19::i2 ,757+07 <.10C+02 <.199-00 <,428-00 <.212-00 

SUM THRU 71 • 757+07. <,100+02 <.199-00 <,428-00 (0212-00 
OECAY THHU 71 ,757+07 <0513-00 <.123+00 <~616-06 <.,136-00 

21.6.,..f'nr 
191+4 ,140+07 ,100+00 ,199-02 .428-82 .212-02 ,700-02 
191+5 ,993+08 .1oo+c.o ,lOC+Ol .199-01 ,42/J-Ol a212-01 ,476-00 
1946 ,135+09 ,140-GO .140+01 ,278-()1 ,600..-01 ,297 ... 01 u647-00 
1947 ,102+09 ,110+0.0 ellC+Ol .2.1g ... u1 ,471-01 • 231+-01 .487-00 
191}8 .123+09 .130~0l) .130+01 ,259-Ul ,!)57-ul .276-01 ,588-00 
1949 .117+09 .120+00 .120+01 , 2:~9 ... (1 l e514-0l ,255-01 .561-00 
1950 ,138+09 .150-0,0 ,15C+01 ,298-01 • 642-(11 ,319-01 .662-00 
1951 ,1.67+09 11180"".'.00 ,17C+Ol .338-Ul ,726-01 ,361 ... 0l G799-00 
1952 ,645+08 .,700-Gl .100-00 .139-Ul ,300-01 .149-01 .309-00 

SUM T JW 71 .946+09 .100+(.H 0100+02 .199-00 • {f2f3-00 ~ 212.;;.00 ,454+01 
DECAY THHU 71 ,946+09 • 1 o o + o 1 c; -:,4 1 O'l" o c,~ ?;e lil.:3+}}0 :;~ • }371;06f ,125-00 G451H01 

~ ·-, u <- .fl :- ..... ~,;..""' _. 
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TAbLE 2. ( CONT II\JUED) PAGE 22 

VOLUME PU BETA SR-90 RU-106 CS-137 CO-60 u U-233 
( L) (GM) (CI> ( co (CI) <CI) (CI) (KGM) (GM) 

21.6-NS 
1952 ,757+07 <Q100+02 <.199-00 < ... 1i2e ... c,o (eZl2-00 

SUM THRU 71 .757+07 <.10C+02 <.199-00 <.428 ... CJO <.212-00 
DECAY THHU 71 ,757+07 <.513-00 <~123+00 (a616-06 (e136-00 . 
216-N6 

191+4 ~.t40+07 .,lOC+OO ,199-02 ,428-02 0212-02 .700-02 
l9L~5 .993+08 ,lOQ+GO .100+01. , 199,~01 ,420-01 .,212-01 .476-00 
1946 ,135+09 .140-00 .140+01 .278-01 .. 600-01 0297-01 .,6Li7-00 
191-1-7 ~102+09 ,110+00 ,ll!HOl ,219-01 0471-01 0234-01 cLl•87 ... 00 
191,+8 0123+09 Ql30-00 .l3C+Ol .259-01 ,.557-01 .276-01 .,588-00 
191.j.g ,117+09 e120+00 .120+01 ,239-01 .51Ll-01 .,255-01 ~561-00 
1950 0138+09 .. 1so-ao. .150+01 0298-01 ~642-01 0319-01 e662-00 
19:il • .167+09 olBO=:OO .170+01 ,338-01 a728-01 .361-01 .. 799-00 
1952 .645+08 .100-01 .1oc-oo .139-(Jl .300-01 .149-01 0309-00 

SUM T,iRU 71 .946+09 .lOO+Gl .1oc+o2 .199-00 .428-00 .212-00 .454+01 
DECAY THRLJ 71 .946+09 .160+01 .470-00 .113+00 .137-06 .125-00 0454+01 

21.6-N7 
1952 ,757+07 <.100+02 <Ql99-00 <e428-00 (0212-00 

SUM THRU 71 .757+07 <.100+02 <~199-00 (u428-00 <.212-00 
DECAY TliHU 71 , 757+0_7 <.513-00 <,123+00 <,6.16-06 <.136-00 

2t6-S1&2 
1952 .143+08 .800+01 .t,56+03 ,200+01 .200+01 .200+01 .150+02 
1953 ,469+08 11490+02 0453+05 .181+03 u181+03 0151+03 .600-00 ~930+02 
195LJ- .492+08 .444+03 .308+06 .123+04 .123+04 .103+04 .,no+o1 .839+03 
1955 .496+08 .697+0:3 ,396+06 , 158+0 1! .158+04 .132+04 .~30+01 ,132+04 
1Sl56 .260+05 .2oo+i::n ,116+03 • 1.0 O+O 1 .100+01 .400+01 

SUM THRU 71 .160+09 .120+G4 ,75C+06 • 300+0 11· .300+04 .250+04 .100+02 .227+04 
DECAY THRU 71 .160+09 e120+G4 ,8.11+04 .197+04 .256..;01 0169+04 0106+01 ,227+04 

(', G·, ''l • ., •7 ,r\ ;__ ~" 
L. i£.. u (. {~ "} p ( .. Z t 
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TAGLE 2 (COI\JTINUED) PAGE 23 

VOLUME PU BETA SH-90 HU-106 CS..,137 C0-60 u u ... 233 
( L) (GM) (Cl) {CI) (CI) (CI) CCI) (KGM> (GM) 

216-S3 
1953 .125+07 .130-00 .400+01 .990-01 
1954 .242+07 u221-00 .187+03 .100-00 .350+02 .. 350+02 0100;..00 .,168-00 
19t55 ,420+06 ,107+00 ,410+02 .200-00 .800+01 .800+01 .200-00 .820-01 
1956 .,110+06 , 420-(}1 ,38C+02 .100+00 .-,00+01 G70Q-t-01 $100+00 0 320:...01 

SUM THRU 71 ,420+07 .500-00 027().+03 • 10t1+01 .:-)UO+CJ2 0500+02 ~100+01 ,.381-00 
DECAY THHU 71 &420+07 0500-00 .663+02 .65.7-00 ~450-03 0338+02 ql,05+00 .381 ... 00 

2i6-55 
195L~ ,233+10 • 214+0,3 .561+03 .760+02 el75+u2 ,351+02 <,100+00 .155+03 
1955 .874+09 11164+(J3 "248+03 .336+02 ,780+01 .,155+02 .580+02 
1956 .866+09 • 201+0,3 .15C+03 ,203+02 ,470+01 .940+01 .. 575+02 
1957 ,320+08 ,100+01 .100+01 ,100+00 .216+01 

SUM THRU 71 .4J.0+10 • 580iJ)3 .96!H03 ,130+03 0300+02 .600+02 <~loo+oo e272+03 
DECAY THRU 71 ,410+10 ,580+03 .250+03 ,858+02 ,296-03 e406+02 <e995-02 .272+03 

21.6-56 
1954 ,264+09 ,440+02 .226+03 .500+01 ,342+01 
1955 .872+09 , 165+0;3 ·'~25+03 ~9oo+c,1 ,113+02 
1956 ,864+09 ,203+();3 ,.258+03 .. 500+01 a112+02 
l.957 ,237+09 .147+02 ,714+02 .100+01 ,307+01 
1958 .179+09 ~22a+a2 ,643+03 .176+03 0130+02 ,350+02 ,219+02 
1959 0236+09 0600-CO .748+02 .200+01 0100+01 o.300+01 ,177+01 
1960 ,158+09 ,400-:00 ,221+03 .500+01 ,400+01 0125+02 
1961 .188+09 0600 ... 00 .280+03 e600+01 ,327+02 
1962 ,193+09 .101~01 .376+03 ,130+02 e800+01 .800+01 .153+02 
1963 .215+09 .713+01 ,617+03 ,110+03 ,130+02 .240+02 <oiOO+OO .180+02 
1964 .236+09 .530+01 .357+03 .220+02 .800+01 .!60+02 .446+02 
1965 ,221+09 .aoo--oo .228+03 ,190+02 e500i·Ol .920+02 .147+02 
1966 ,236+09 .430+01 0983+03 ,,5l.0+02 .21o+u2 .100+02 11683+02 
1967 ;470+08 0264+01 .415+03 oBOO+Ol .294+02 .800+01 <0260+01 .845+01 
1968 ,332+08 ,557-GO ,739+02 <,109+02 ,350+01 .120+02 0200-00 ,241+01 
1969 ,175+08 <0140-01 .51C-OO .109+01 
1970 ,122+09 <.151-GO ,204+01 .100+00 ,100+00 <,670 ... 00 
1971 ,995-tOB <,480-01 .187+01 0120+00 ,140-00 .220-00 <, ·330•01 <,258-00 

SUM THRU 71 .442+10 ,473+03 .525+04 • 4·12+03 ,133+03 Q212+03 <.293+01 .272+03 
DECAY THHU 71 ,442+10 , 473+u3 [-;; ,10~0~: G' 3%;~.+ n-.3 tj, •f'+OzOlt ,177+03 <,163+01 ,272+03 

; ,. (, 



~l 
I 

...: - -- -~ . -- .~ - - .. -· - -~ . ·•· ~ - . ~ ·- .. . - . -- ... .:. . . ,., ·'· 

TAi3LE 2 C COr\1TI NUEO) PAGE 24 

VOLUME PU BETA SH-90 RU-106 CS-137 C0-60 u U-233 
CL) (GM) (CI> (Cl) CC I) (CI) (CI) <KGM) (GM) 

216-S 
1956 ,558+08 .156+03 .793+05 ,105+04 .423+03 0447+03 .700+01 .193+04 
1957 ,495+08 11827+0.2 .67C+05 .108+0 1J. .357+03 • t~62+03 ,600+01 ~905+02 
1958 ,462+08 ,568+02 ,113+06 ,.68A+03 .606+03 .. 294+03 .100+02 .113+03 
1959 o34B+08 ,330+01 ~ 427+0lf s300+01 .230+(12 Q180+02 .. 4-oo-oo a790+01 
1960 ,323+08 ,101+03 .2oc+o'+ .110+02 ,900+01 0200-00 .170+03 
1961 ,334+08 0990+01 ,217+04 .110+02 ,:200'."'.00 e875+02 
1962 .340+08 .132+02 11143+04 ,560+02 j800+01 el60+02 .100+00 .119+03 
1963 .410+08 "122+02 ., 274+01i .. 103+03 .150+02 0360+02 .200-00 11238+02 
1964 • 45LH08 ,350+01 • 1¼31+04 .16t)+02 0230+02 .860+02 .soo.;,.oo .304+02 
1965 ,175+08 .200+01 ,43C+04 9102+03 .. 230+02 .102+03 ,400-00 .167+02 

SUM n-mu 71 .390+09 .440+03 .281+06 ~310+04 .150+04 ., 147+0t~ ,250+02 ,259+04 
DECAY THRU 71 .390+09 .440+03 .726+04 • 220+Qlt .540-00 0108+04 .410+01 .259+04 

216-58 
1951 ,500+07 -olOO+Ctl .,750+03 .500-00 .25(J+02 e600+01 <0500-01 .970+02 
1952 .500+07 elOO+IJl ,750+03 .soo-oo ,250+02 <t600+01 <.500-01 .980+02 

SUM THRU 71 .100+08 o200+Gl 015(!+04 • 100+01 ,500+02 • 120+02 . <.100+00 ,195+03 
DECAY THRU 71 .100+08 0200~01 ,167+02 .612-00 .SLW-04 .757+01 <.,717-02 .195+03 

216-S9 
1965 .102+08 ,190+01 .181+04 Q 1f60+02 .250+02 .860+02 .100+01 ~315+01 
1966 .188+08 ,720+01 .913+04 .940+02 ,125+03 .364+03 .400+01 ,230+02 
1967 ,920+Q7 ,450+02 ,495+04 <,330+02 .237+04 ,520+02 <~201+02 ,373+01 
1968 .121+08 .109+02 .296+03 ,200+01 .103+03 ,500+01 ,400._...oo ,400+01 
1969 ,900+05 ,600+01 .200-02 

SUM THRU 71 ,503+08 .650+02 ,162+05 <,175+03 ,263+04 e507+03 <.255+02 ,339+02 
DECAY THHU 71 ,503+08 ,650+02 .166+04 <,153+03 ,119+03 .446+03 <,~37+02 ,339+02 

216.-S10 
1954 ,201+06 <,100+00 ,24Ct02 .100+01 Ql00+02 .100+01 ,227+01 

SUM nmu 11 ,201+06 <.100+00 ,240+02 ,100+01 .100+02 .100+01 .227+01 
O£CAY THRU 71 ,201+06 <0100+00 .258+01 ,650-00 Q571-04 .668-00 ,227+01 



T A,~ll.E 2 (CONTINUED) Pt.GE 25 

VOLUME PU BETA SR-90 RU-106 CS-137 C0-60 u U-233 
( L) (GM) (Cl> (CI> (CI> (CI) (CI) (KGM) <GM) 

216-Sll 
1954- .127+09 .400+01 ,400-01 $400 ... 00 • tioo-01 .134+01 
1~55 .191+09 .800+01 .soo-01 .800-(JO .,800-01 ,170+01 
1956 .191+09 .800+01 ~aoo-01 ,800-00 .aoo-01 ,180+01 
19t=j7 .192+09 <.100-0;l ~800+01 .800-01 0800-00 0800--01 .170+01 
1958 o.191+09 <.100-Gl .B0C+0l $800-01 tf.HJ0,;..00 .aoo-01 .180+01 
1959 ,.191+09 <,,100'"'.Gl 9800+01 .sno.:..01 .aoo-oo .eoo-01 .170+01 
196(1 .192+09 <.100-01 .soc+o1 0800-01 .eoo-oo .aoo-01 .180+01 
1961 .191+09 <.100-01 .aoo+ol. ,800-01 o800-u0 0800-01 s 170+0_1 
1962 .191+09 <.100-tH ~800+01 .800-01 .800-00 0800-01 .180+01 
1963 .192+09 <.100-01 .aoc.+01 .aoo-01 .. 800-00 .800-01 .170+01 
1964 .191+09 <.1100-0:1 .eoo+o.t · .aoo-01 .soo-oo .aoo-01 .180+01 
1965 ,191+09 <0100-Q;l ,800+01 ,800-01 5800-00 .noo-01 .170+01 
1966 .192+09 <.,100-Gl .aoo+o1 .soo-01 g800-00 .aoo-01 .180+01. 
1967 Q482+08 .,760-Ctl .aoc-oo <.110+00 <,100+00 <0110+00 <,132-00 ,562-00 
1968 ,948+08 <.800-02 <,20C-02 <0'100-02 <.600 ... 02 
19G9 .977+08 <~200-:02 <.500,.;.02 
1970 .463+08 (,.320-01 <.443 ... 00 
1971 e115+09 (g427-0.2 <.18C-01 <.433.,.00 

SUM T!IRU 71 ,282+10 < o 222-C(l ,101+03 .111+01 .. 101+02 .111+01 < .. .t33-00 .238+02 
DECAY THRU 71 ,282+10 < .222-0.0 0417+01 <,860-00 <0406-01 <,874-00 (q736-0l .238+02 

216-512 
195£1. ,681+05 ,100+01 .65C+Ol .100+01 .100+01 ,100+01 <.100+00 ,499+01 

SUM THRU 71 .681+05 ,100+01 ,65(!+()1 .100+01 Ql00+0l .100+01 <,100+00 a499+01 
DECAY THHU 71 ,681+05 .,100+01 .259+01 ,650-00 e571-05 ,668=00 <ij995 ... 02 .499+01 

f' f" · "'l •-~, "".~ c, ~ ~ • e ~,, 1., 
~; .::.. U ( • {, l ft' (,, I (, C 
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TABLE 2 ( COj\,TINUED) PAGE 26 

VOLVME PU BETA SH-90 RU-106 CS-137 ~0-60 u U-233 
( L) (GM) (Cl> (Cl) (CI) (CI) (CI> (KGM) (GM) 

216-513 
1951 .634+06 ,330-:00 ,180+01 0300-00 
1952 ,704+06 11400-00 .1ac+o1 ,300-00 
1953 ,704+06 ,400~00 .180+01 ,300-CJO 
1954 .704+06 .400 ... (i:0 .180+01 • 30 0"".(10 
1955 .530+06 ,370~00 ,190+01 e300-CJ0 
1956 ,300+05 ,500-01 ,aoc-oo .100+00 
1957 .460+05 ,372+G1 ,220+01 ,100-01 ,300-00 ,183+01 
1958 ,200+05 , 100--:Cl .1~c+o1 ,200-00 
1959 ,200+05 .2Q0"".01 ,40C-OO .100+00 
1960 .300+05 Q 200•-{tt ,200-00 
1961 ,200+05 1113,0+00 ,730+01 .120+01 
1962 ,220+05 <,100-:01 .220+01 ,400-00 <elOO+Ol 
1963 ,160+05 e200-0l .,130+01 .200-00 ,248+01 
1964 0970+06 .196+G1 ,273+03 .100-01 ,430+02 .220+01 <,5Q0~01 ,467+02 
1965 ,440+06 ,110+00 .258+03 .200-.01 ,410+02 .240+01 <.500-01 .348+02 
1966 .110+06 • 700"".0:l .74C+02 .. 120+02 ,400-0U .425+01 

SUM THRU 71 .500+07 .800+01 .630+03 • 1Hl0-01 ,100+03 .soo+o1 <,loo+oo .910+02 
DECAY THHU 71 .500+07 .aoo+a1 .174+02 ,324-01 .,978-00 .L~27+01 <o~98..-0l .910+02 

216-S14 
19!52 ,681-t,05 <1,)100+00 .100+01 <.100+00 <,100+00 <·100+00 <,100+00 ,454 .... 00 

SUM THRU 71 ,681+05 <,100:tOO .100+01 <~100+00 <, 100+00 <,100+00 <,°100+00 ,454-00 
DECAY THRU 71 ,681+05 <.100+00 .254-00 <,619-01 <,144-(16 <,638-01 <,764-02 ,454-00 

I n () ~;' ;;.<: ('\ t., '? R ?' I. {~ 2.~ - { :~ ..,~, ; t~ ( ... , 8 \.f C 
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TABLE 2 (CONTINUED) PAGE 27 

VOLUME PU BETA SR,...90 RU-106 CS-137 C0-60 u u-233 
( L) (GM) CCI> (CI) (CI) (CI) (CI) <KGM) (GM) 

216-S16 
1957 .223+10 e121+03 .136+03 ,630+01 .110+02 0420+01 .122+04 
1958 .186+10 .157+(13 .964+03 .443+02 .118+03 Q295+02 .158+04 
1959 ,334+10 • 360+0,1 .391+02 ,180+01 • 1rno+o1 .120+01 ,360+02 
1960 ,375+10 ,150+0:l_ $680+01 , • 300-00 ,800-00 ,200-00 .150+02 
1961 0402+10 .188+01 ,510+01 .200--00 ,600.:.00 .200-00 .190+02 
1962 ,406+10 ~500""'.CO ,255+02 .,120+01 a310+01 0800-00 .110+03 
1963 ,501+10 .640+02 .116+03 • 5~51)+01 ,142+02 .,350+01 ,860+02 
1964 ,632+10 .600+01 .68C+02 o:S!O+Ol .830+01 "210+01 .320+02 
1965 .396+10 11180+01 .425+02 .200+01 fi520+01 .13f.)+01 .125+02 
1966 ,162+10 o460+Gl .229+03 .105+02 .280+02 Q700+01 ,.384+02 
1967 .228+09 .,420-00 ,527+02 <,930+01 .130+02 (.170+01 <o410+0l ,420+01 
1968 ,580+09 0700-:GO 1 680+02 .690+01 0470+01 .620+01 .110+01 .290+01 
1969 ,134+10 <0468+0.1 .442+01 ;.300-00 (.300-00 .400-00 <.100+00 .350+01 
1970 ,840+09 <.320•00 ,68C-OO .,100+00 .100+01 
1971 ,.961+09 < • 200..;;.(U ,170-00 .290+01 

SUM i i·iRU 71 .401+11 .368+03 .176+011- <.915+02 w218+03 .584+02 <.590+01 .316+04 
DECAY THHU 71 .401+11 .368+03 .249+03 <.716+02 .185+01 .461+02 <.341+01 .316+04 

216-517 
1951 .435+08 
1952 .250+10 .140+01 .344+03, .130+02 ,160+02 .900+01- .635+02 
1953 ,323+10 • 140+C.H 0693+03 ,250+02 ,310+02 .190+02 ,635+02 
1954 Q663+09 .200-00 .630+02 .200+01 .300+01 .200+0,1. ,908+01 

SUM THRU 71 ,643+10 ,300+0i ,110+04 .400+02 .soo+o2 .300+02 ,136+03 
DECAY THF~U 71 ,643+10 ,300+01 ,886+02 .252+02 ,129-03 ,195+02 ,136+03 

216--518 
1954 <,984+05 <,1oo+au <,700-00 <.100+00 <,100+00 <,100+00 <,100+00 <.450-01 

SUM THRU 71 < ,98tH05 <.100+00 <.700-00 <o10o+oo <,100+00 <.100+00 <,100+00 <11450 ... 01 
DECAY THHU 71 <.984+05 <,100+00 <,268-00 <,650.:.01 <,571-06 <,668-01 <0995-02 <,450-01 



-

lABLE 2 (CONTINUED) PAGE 28 

VOLUME PU BETA SH-90· RU-106 CS-137 C0-60 u U-233 
( L) (GM) (CI) (CI> (CI) (CI) CCI) (KGM) (GM) 

216-519 
19~52 .3l.4+08 • 440+0,1 .432+02 tlOO+OO "700-(10 e100+00 ,173+02 
1953 ,602+08 .580+01 .445+02 .200-00 .800-00 11200-00 .228+02 
1954 .797+08 ,400+111 ,54C+02 ~200-00 .900-00 .200-00 .,157+02 
19~15 .170+07 .400+01 ,135+01 .157+02 
1956 .203+08 .12o+eto .430-00 
19~7 ,204+08 ~400'."':01 ,135+01 .t60-00 
19tj8 ,210+08 • 800"".01 ,310-00 
19~9 ,262+08 o 700-CU • 1rns+o 1 .100+00 0280-00 
1960 ,272+08 .200-tH ,800-01 
1961 .272+08 <, 10.0"".01 .400-01 
1962 0315+08 ,300-01 ~54(}+01 o100+(JQ .400+01 
1963 .346+08 • 800-0,l) ,148+02 s300-00 .930+01 
196£~ , 3L~4+08 ., 120+GL) ,135+01 .105+02 
1965 .350+08 .,400-0.0 ,486+02 .200-uo .aoo-oo Q200-oo .290+01 
1966 .345+08 .1oo+ao .783+02 .300-00 0130+01 .300-00, (e492-00 .470+01 
19{)7 .353+08 .l00+C(l 0634+01 <.1,H1+01 <.146+01 <0270-00 0700-01 .150+01 
19(-:8 ,344+08 .1ao-oo .405+01 o000-01 .900-01 G soo.:..o 1 <.100-02 .840-00 
19c)9 ,344+08 ,190-CO ,162+02 <.100-01 <s270-u0 .9'+o-oo 0350•00 
1970 ,345+08 <0400-0,1 ,405-00 .100-01 <e160-00 
1971 .345+08 <,800-02 (9945-00 <Q210-oo 

SUiV1 THRU 71 0658+09 ,205+(}2 .325+03 <o21+6+01 <,662+01 <.227+01 <.563-00 .107+03 
[iECA)' nmu 11 ,658+09 .205+0,~ .143+02 <0206+01 <.161-(10 <.195+01 (e278-00 ,107+03 

6 ~ O· ~ = 0 b ~ I ~ t - <!'.u . { • G F c "" I t, g;, 
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TMJLE 2 ( co~n I MUED) PAGE 29 

VOLUME PU BETA SR-90 RU-106 CS-137 C0-60 u U-233 
( L) (GM) CCI) (CI) <CI) (CI) (CI) (KGM) (GM) 

216-520 
1952 .155+08 Q114+02 ,600+01 .600-00 
1953 .156+08 .114+02 ,600+01 e600~00 
1954 .t55+08 o114+1J2 .94C+02 a100+01 olOO+Ol v600..,00 
1955 .156+08 ,115+G2 ,177+03 ~200+01 0100+01 a610-00 
1956 ,530+07 .452+02 .151+03 ~200+01 .100+01 .238+01 
1957 ,550+07 .245+tJ2 .203+03 .300+01 .200+01 .129+01 
1958 ,,554+07 .145+();2 ,792+03 ,600-00 ,100+02 ,600+01 .200-00 ,760-00 
1959 .738+07 .216+0:2 aB53+03 .. 110+02 11700+01 .200-00 ., 290 ... 00 
1960 .779+07 ~420+01 .665+03 ,,900+01 .500+01 ~100+00 ,220-00 
1961 ,115+08 .689+0.1 0213+04 .550+01 .280+02 .110+02· .400-00 .,360-00 
1962 ,127+08 0500+01 ,106+04 ,190+02 , 14[H02 .,510+02 .200-00 ,2l.8+02 
1963 ,109+08 • 215+(U $148+04 0200+02 .200+02 ,190+02 ,300-00 .440+01 
1964 0 t~30+06 0420"".Q,O ,400-00 ,586-00 
1965 .290+06 .200-00 .soc-oo • 720.,.01 
1966 ,240+06 ,100+00 .soc-oo ,330-00 
1967 9110+06 a480-00 .400-00 <al00-01 .2ao~oo 
1968 .500+05 .500-01 .100+00· .238+01 
1969 .100+05 .100-01 ,lOC+OO .soo-01 

SUM THHU 71 ,130+09 .171+Q;3 ,762+04 ~451+02 .100+03 .110+03 .141+01 .376+02 
DECAY THKU 71 ,130+09 .171+03 .282+03 91360+02 0103+00 .869+02 .355-00 ,376+02 
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TABLE 2 (CONTINUED) PAGE 30 

VOLUME PU BETA SR-90· RlJ-106 CS-137 C0-60 u U-233 
CL) (GM) (CI) ( CO (CI) (CI). (CI) (KGM) (GM) 

216-~21 
1954 .140+06 .100-01 .630+01 .200-00 .fi00-00 
1955 ,457+07 .110+00 , 13!}+03 .430+01 .500+01 .114+02 .350--01 
19fi6 .379+07 • 570""'.Q() .252+02 .aoo-oo .100+01 .210+01 ,302 ... 00 
1957 .716+07 • 730"".00 ,101+03 .117+02 • 400+01 .. .360+02 .111+01 
1958 o793+Q7 ,380--:00 ,399+02 .600•00 ,100+01 ,170+01 .400-01 .134+01 
1959 ,502+07 ,100 ... 01 .840+01 .700.;;.00 .200-01 
1960 ,537+07 ,84CH01 .100 .. 00 ~384-00 
1961 ,461+07 .B4C+01 ,270+01 ,140 ... 00 
1962 ,416+07 .273+02 .400.;,;.00 .100+01 .106+02 ,160"'00 
1963 ,516+07 .700.;.01 ,861+02 ,600.,;.00 .300+01 ,390+0t ,130 ... 00 
1964 ,649+07 ,3QO~tH ,273+02 ,400-00 ·,100+01 .. 500+01 ,150 ... 01 
1965 .121+08 ,400--:01 .365+03 .160+01 ,130+(12 ,424+02 .330-00 
1966 .135+08 .500"".'01 .30C+03 ,540+01 .11o+ci2 .319+02 ,670-01 
1967 ,632+07 ,700-:01 ,124+03 <,169+02 .370+01 ,118+02 <.370-00 ,900-01 
1968 ,100+05 ,630+01 .200-00 
1969 ,705+06 .100-01 .• 21e+o1 .300-00 .400-02 

SUM T RU 71 ,871+08 .208+01 ,127+04 <.429+02 .437+1.)2 ,162+03 <.410..,.00 • LH 9+01 
DECAY THRU 71 ,871+08 .2os+oi ,338+03 <,345+02 ,576-00 .132+03 <,211_;00 ,419+01 

216-522 
1957 ,.109+05 <.110-01 • 300+01: ,200-00 .1:00+01 .200-00 <.500-02 
1958 ,437+05 <,450""'.01 .60C-t·Ol ,400-00 .200+01 ,tioo-oo <,202;..01 
1959 ,437+05. <,450'.'"01 ,600+01 ,400 ... 00 ,200+1H ,400-00 <,loo+oo <.202-01 

SUM T RU 71 .984+05 <,101+00 ,150+02 ,100+01 ,500+01 .1ooio1. <,lOp+oo <,454 .. 01 
DE.CAY THRU 71 ,984+05 <,fOl+Op ,288+01 .721;.,00 .586 ... 03 ,73(:,-00 <~192 ... 01 <,454•01 

216 ... 523 
1969 ,127+08 <,411-00 ,122+03 ,497-00 .415+02 .733-00 <,121+00 <.916 ... 01 
1970 .882+07 .287-00 ,429+02 ,68~1-00 ,103+02 ,477-00 <,530-01 <,821-01 
1971 ,717+07 ,354-01 ,766+01 ,33t;>-00 ,261+01 (,140 ... 00 ~i24+01 <,150--00 

SUM THRU 71 .287+08 <.733--00 ,173+03 ,152+01 .544+02 <,135+01 <,141+01 <,3?4~00 _, . ' \ 

OECA Y THRU 7.1 ,287+08 <,733-QO ,421+02 ,146+01 ,129+02 <,129+01. <,129+01 <,324 ... 00 

~ 0 i i 9 ~ i I Z 6 
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TAGLE 2 (CONTINUED> PAGE 31 

VOLUME PU OETA SR--90 fW-106 CS-137 C0-60 u U-233 
( L > (GM) (CI) CC l) (CI) ( Cl) (CI) (KGM) (GM) 

216-ll 
1945 ,394+06 
1946 .394+06 
1947 .394+06 
19trn .394+06 
19'!-9 .394+06 (,.100+(),0 0500+01 <.100+00 elOO+Ol (.,100+00 ,,450+01 
1950 .394+06 
1951 0394+06 
1902 ,394+06 
1953 ,394+06 
1954 .394+06 
1955 .,394+06 
1956 .206+06 
1964 .247+08 
1965 .247+08 
1966 .247+08 
1967 .247+08 
1968 .247+08 
1969 .247+08 
1910 .247+08 

SUM THf<U 71 .178+09 <.100+00 ,50C+Ol <,100+00 alOO+Ol <.100+00 .ti50·t-01 
DECAY. THHU 71 .178+09 <.1oo+ao .231-00 <,575-01 .1B2-06 <Q596-01 ,450+01 

216-T3 
1945 .480+07 .,144+0:Ll .12c+o4 ,239+02 @514+02 • 255-t-02 
19'1-6 ,650+07 .192+04 0 16C+OL~ ,318+02 .685+C,2 .340+02 

SUM T11HU 71 d13+08 (1)335+04 .28!?+04 ,557+02 ,120+03 1>595+02 
DECAY THHU 71 • .ll.3t08 ,335+04 ,122+03 • 294-+02 ,216-05 "327+02 



TMsLE ') 
l.. (CONTINUED) PAGE 32 

VOLUME PU BETA SR-90 RU-106 CS-137 C0-60 u U-233 
< L) (GM) (Cl) (CI) (CI) C Cl) CCI) (KGM) (GM) 

216-ll~ 
19q.4 ,172+09 ,310+01 
19115 ,207+10 <ol00-01 ,371+02 
191+6 ,207+10 <,100-Ql ,371+02 
1947 ,207+10 (gl00-1}1 ,371+02 
1911-8 ,207+10 <.100-01 0371+02 
1949 ,207+10 <., 100-0.1 .371+02 
1950 ,346+10 <.100--:01 .400+01 ,621+02 
1951 ,346+10 <.100-01 .40C+01 ,621+02 
1952 ,207+10 <.100~01 .soc+o1. .371+02 
19::.i3 .247+10 <ol00-(1.1 ,100+03 ,300-00 t 2L~Q+02 .400-00 ,444+02 
1954 .326+10 <,lOOa:01 0116+03 ~300-(J(J .280+02 ,L~00-00 ,585+02 
1955 .385+10 ,152+03 .LJ.()0-00 ,360+02 .soo-oo ,692+02 
1956 ,200+10 .560+02 ,130+02 .200-00 ,360+02 
1957 ,108+08 .200-00 
1960 ,965+09 ,173+02 
1961 .966+09 .173+02 
1962 .966+09 .173+02 
1963 ,966+09 ,174+02 
1964 .966+09 ,174+02 
1965 ,966+09 .174+02 
1966 ,966+09 ,174+02 
1967 ,772+09 <.117+C1 ,204+02 <.2eo+n1 .200+01 .£~20+01 <,220+01 ,160+01 
1968 .770+09 .• 172+01 .365+02 <, 2:53+01 <,300+01 .500+01 <,116+01 ,167+01 
1969 .715+09 <, 574"".CtO .228+01 ,L~00-01 ,200•00 <,200-01 
1970 ,880-00 
1969 <,500-00 
1970 .503+09 <.930-01 <.560--00 
1971 ,482+09 <,440-02 <,32C-OO <,136+01 

5UM THRU 71 .,~11+11 <,366+cn _soc+o3 <.617+01 .106+u3 .109+02. <,338+01 ,685+03 
DECAY THRU 71 ,411+11 <,366+01 .337+02 <,533+01 <.359-00 ,960+01 <.196+01 ,685+03 

2t6-T5 
1955 ,260+07 .180+(1.3 .208+03 .100+01 ,300+02 ,700+02 1500+01 ,454+0! 

SUM THRU 71 .260+07 ,180+03 .208+03 .100+01 ,300+02 .100+02 .500+01 ,454+01 
DECAY THRU 71 ,260+07. ~180+03 .938+02 .667-00 .342-03 .479+02 .568-00 ,454+01 

f• ~-, 0 ,: -:.;; C ' 
.,... 

f - t ',' ,, ,,. r✓ r (~ Lc,""1 '"' \,,-::1 ; .... 
----
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TA.BLE 2 (CONTINUED) PAGE 33 

VOLUME PU BETA SR...,90 RU-.106 CS-137 C0-60 u U-233 
( L > (GM) (CI) (Cl) (CI) (CI) (CI) (KGM) (GM) 

2t6-T6 
1946 .170+08 .195+03 .300+04 ,600+02 .100+03 0500+02 .100+01 .650+01 
191H .280+08 ,195+03 .150+05 .300+03 ,500+03 ,250+03 ~400+01 0162+02 

SUM THfW 71 ,450+08 .390+03 ol8C+05 .360+03 ,.,600+(13 0300+03 0500+01 .227+02 
OECAY n1nu 71 ,1¼50+08 ,390+03 0725+03 ,196+03 "251-04 .170+03 .'193 ... 00 ·.221+02 

216-T7 
19t}H .57p+07 .700+01 .s2e+o2 .200+01 .300+01 .100+01 .500-00 
19t~9 .750+07 .100+02 .165+03 a300+01 ~soo+o1 0300+01 ,600-00 
1950 ,750+07 .100+!J2 Gl65+03 ,300+01 .500+01 0300+01 0100+00 .600-00 
1951 Q750+07 .100+02 ,165+03 o300HJ1 Q500+0l .300+01 .100+00 .600 ... 00 
1952 .850+07 .,120+();2 ,418+03 .800+01 .140+02 .100+01 olOO+OO .100 ... 00 
1953 .152+08 .260+(?2 .324+03 ,600+01 .110+02 e500+01 .100+00 ,130+01 
1954 .255+08 o350+tJ2 ,156+04 .310+02 .500+02 0250+02 eSOO~OO .210+01 
1955 ,326+08 11200+02 ,223+03 •'fOO+Ol .100+01 .300+01 elOO+OO ,270+01 

SUM T RU 71 ,110+09 .130+03 .310+04 .600+02 ,100+03 .500+02 .:100+01 ,910+01 
DECAY THRU 71 a110+09 .130t03 .,141+03 • 3B0+0-2 .424-03 .326+02 ,900-01 ,910+01 

21.6-T8 
1950 • 2LlQ+06 .240+01 .470+02 ,500-00 0240+01 0500 ... 00 <,500-01 0210+01 
1951 ,260+06 ,260+G1 .530+02 .soo-ou ,260+ul .soo--ou <0500-01 • 2110+01 

SUM THRU 71 .500+06 0500+01 ,10C+03 elOO+Ol .soo+o1 .100+01 <,100+00 ,450+01 
DECAY THRU 71 .500+06 ,500+(}1 .243+01 .597-00 .274-05 11617-00 <,629-02 .450+01 

216-T9 
1951 ,600+05 <,300-01 , 196,t-02 , vrn+o1 .600+01 .140+01 <.14-0-01 
1952 ,600+05 < .. 30.0-01 .224+02 ,160+01 ,600+01 .160+01 <,160-01 
1953 ,600+05 <,300-0,l ,224+02 ,160+01 .600+01 .160+01 (.,100+00 <.160-01 
1954 .200+05 <.100..;01 ,56(}+01 ,400--00 .200+01 .400.;.00 <.400-02 

SUM T RU 71 .200+06 <slOO+GO ,70C+02 1150[)+01 .200+02 .soo+o1 <,100+00 <.500-01 
DECAT THHU 71 ,200+06 <o lOO+G(l .124+02 Q31l+Ol .416-04 ,321+01 <,87~-02 <.500-01 



TABLE 2 (CONTINUED) PAGE 34 

VOLUME PU BETA SR-90 RU-106 CS-137 CO-60 u U-233 
( L) (GM) (CI) (CI) (CI) CC I) (CI) I ( KGM) (GM) 

216-Tl0 
1951 .400+05 <,200-01 .140+02 ,100+01 ,400+01 ~100+01 <.1.00-01 
1952 .700+05 <.,350-01 .252+02 o 18tH01 v700+01 .180+01 <.180.;,.01 
1953 q700+05 <.350-01 .252+02 .lf:10+01 .700+01 ,180+01 <elOO+OO <Q180-01 
195L~ ~200+05 <,100-01 o56C+Ol .400-00 ,200+01 ~!}00-00 <.400-02 

SUM THRU 71 ,200+06 <,10()+00 e70C+02 '11500+01 ~200+02 ,500+01 <.100+00 <.500•01 
DECAY THRU 71 .200+06 <..,100+00 .124+02. ~312+01 0445-04 ,322+01 <.872-02 <,.500•01 

216-Tli 
1951 .400+05 <.200-0,1 $150+02 .100+01 ~400+01 olOO+Ol <,100 ... 01 
1952 .700+05 <,350-01 .210+02 Q180+0l .700+01 11100+01 <alOO+OO <.,180-01 
1953 .700+05 (u350~01 ,270+02 e180+01 .100+01 e180+01 <,180•01 
1954 0200+05 <,100~01 .600+01 "400-00 0200+01 e400-00 <.400-02 

SUM HlRU 71 Q200+06 <olOO+OO 0750+02 0500+01 ~200+02 .,500+01 <$100+00 <a500-01 
OEC;\Y THRU 71 9200+06 <alOO+OO ,124+02 ,312+01 ~445-04 0322+01 <.,764-02 <.soo-01 

216 ... T12 
19S4 .50Q+Ll7 0100+0:1 ,55C+02 .bOO+Ol .100+02 • .100+02 .. 200+01 0454+02 

S.UM THRU 71 .500+07 m100+01 ,55C+02 .500+01 .1DO+u2 .100+02 .. 200+01 ~454+02 
DECAY nmu 71 .500+07 ~100+01 .195+02 .325+01 e571..-(14 u668+01 ,199-00 ,454+02 

2t6-Tl3 
1954 ,490+04 <.100-01 .42C+Ol "100-01 g200+01 ,100-01 <.500 ... 02 
1955 ~980+04 <.100-01 ,840+01 .. 100-01 .400+01 .100-01 <.500"'."02 
19:i6 .980+04 <,100-01 0840+01 .100-01 .. 400+01 .100-01 <.500~02 
1957 ,980+04 <11100-01 .840+01 .100~01 ,400+01 el00-01 (.,500-02 
1958 , 980+0t~ <.100-Gl ,840+01 11100-01 0400+01 .100-01 <.500,;,.02 
1959 ,980+04 <.100-tJl 1)84C+Ol tl00-01 ,400+01 el00-01 <,100+00 <,500~02 
1960 ,980+04 <~100-01 @84C+Ol ~100-01 ,400+01 .100 ... 01 <.500-02 
1961 .980+04 <,100-Cl 1 84C+01 .100-01 .400+01 .100-01 <.soo-02 
1962 ,980+04 <, 100-C:1 ,840+01 tl00-01 • 1t00+01 .100-01 (.,500-02 
1963 Q980+04 <$100~01 ,840+01 .100-01 0400+01 .100.:.01 <,500~02 
1964 ,490+04 o42C+01 .200+01 

SUM T RU 71 • 980-t-05 <i100+00 .84C+02 ,100+00 .400+02 .100+00 <,100+00 <.500 ... 01 
DECAY THRU 71 .980+05 < • 100+thl .393 ... 00 .12a.-01 ,341-01 .,743-01 <.192-01 <Q500-01 

,,,, 
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TABLE 2 (CONTINUED> PAGE 35 

VOLUME PU BETA SR-90 HU-106 CS-137 C0-60 u U-233 
( L) (GM) (CI) ( CI) (CI) (CI) (Cl) (KGM) (GM) 

216-T14 
1954 o100+ll7 G•880~00 0985+63 0600+01 el50+02 • L~69+03 .tso+o1 ,303+02 

SUM THRU 71 d00+07 ,880-()0 ~985+03 t600+01 el50+02 e L~69+03 e150+01 ,303+02 
OECAY THHU 71 ,100+07 ,880-00 .610+03 ,390+01 0857-04 .. 314+03 ,149-00 0303+02 

2l6-Tl5 
1954 0100+07 .,940-aO 0207+04 .210+02 el20+02 0104tOl• 1>120+01 .272+02 

SUM THRU 71 0100+07 e 94f}.:.aoo .207+04 -• 210+02 Q 120+(12 1t104+04 0120+01 ,272+02 
DECAY THHU 71 .100+07 G940-00 .136+04 .137+02 0686-04 1)693+03 G119+00 .. 272+02 

216-T16 
195!~ .100+07 0650.;.GO 0105+0'¼ .800+01 .130+02 0522+03 .130+01 e222+02 

SUM THHU 71 .100+07 Q 650-::00 e105+04 ,.800+01 ,130+02 0522+03 .. 130+01 ,222+02 
DECAY nmu 71 .100+07. ,650-00 .6BC+03 ,520+01 .,743-04 0349+03 .129-·00 .222+02 

216-T17 
1954 0785+06 ~530-GO .774+03 .300+01 G100+lJ2 .373+03 .100+01 .203+02 

sur,t T11rw 71 .785+06 0530-00 Q774+03 .300+01 .. 100+02 0373+03 .100+01 .203+02 
DECJ.\ 't THHU 71 .785+06 .530.;.fJO ,483+03 el95+01 .571-04 0249+03 e995-01 .. 203+02 

216-118 
1953 ,100+07 u}80+04 ~84C+03' .700+01 ,200+03 ,570+02 ,100+02 .272+02 

SUM HIRU 71 ,100+07 .180+04 ,84Q+03 .100+01 .200+03 ,570+02 .100+02 .272+02 
DECAY THRU 71 ,100+07 ,180+04 ~815+02 ,4~lH01 9573-03 ,372+02 .872 ... 00 ,272+02 

r•, a~.-,,..,·-~. 1 _,,c -.,! \'Y l ,,, ,I'. \,, ,~, /_ ,f'_ . . 
, i;· ~ ~," \:?' .{l 1'" \,.,~ ~~~ ~ 
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TAGl,.E 2 (COl'JTHJUED) PAGE 36 

VOLUME PU BETA SR-90 RU-106 CS ... 137 CO-60 u U-233 
( L) (GM) (Cl) (CI) (CI) (Cl) (CI) (KGM) <GM) 

2.16,.,T19 
1951 c665+07 w280"".CO .66C-OO 0900-01 
1952 .119+08 .. 500-();1) .66C-OO e160-00 
1953 0693+0.7 "180HH ~528+01 $100+01 e400-00 .580-00 
1954 ,527+07 o360~(t0 .22c+o1 o 1oo+c11 .120+00 
1955 ,663+07 .140+01 0 440-~01 0100+01 ~300-00 .,450 .... 00 
19~)6 .846+Q7 e980+01 ~439+04 .590+02 ~983+03 .332+03 e100+01 ,316+01 
19G6 ,379+08 G638+02 .100+01 el40+0? ,.176+02 
1967 e731+08 (a600-tJ1 .132+02 <,300-00 <ol50+0l ,.330+01 <.400-01 < .. ,.00 .... 01 
1968 .647+08 ,i980..;01 ,176+02 <.Bl}0;,..00 <"130+01 ,it~50+01 < .. 100-01 .. 260-00 
1969 0678+08 ,176+02 .200-01 ~200-00 .,330+01 ,287+01 
1970 ,305+08 <e200-02 "66C+Ol .400-01 ~160+01 <Q710-01 
1971 ,466+08 <~200~02 .77C-t01 ,236-00 0206+01 <.lao-02 <.902 ... 01 

SUl,1 TiiHU 71 .366+09 o143+G2 0453+04 e614·+02 d00+04 @365+03 e105+01 ,789+01 
DECAY THl<U 71 ,366+09 0143+02 .597+03 , 4~~5+02 <.557-00 e,262+03 <..,160-00 ~789+01 

216..-120 
1952 .189+05 .500+02 ~ 991.J--OO 0214+01 .. 106+01 .500+01 

SUM THFW 71 o.189+05 ~50(}+02 • 99ti.-oo $214+01 0106+01 11500+01 
DECA'r T.1-JHU 71 Q.t89+05 .256+01 .,616-00 .308-05 .,678-00 .500+01 

21.6-T21 
1954 ,460+06 .100+01 .ai1+04 .soo+o1 ~620+(!2 .400+03 .,200+01 .100+01 

SUM THRU 71 ,.460+06 • l00+Ctl 0821+04 Q80(H01 o620+(J2 .400+03 11200+01 .100+01 
DECAY THHU 71 ,460+06 .10.0+01 .532+03 .520+01 .. 354-u3 .267+03 0199-00 .100+01 

216-T22 
1954 ,153+07 .2oo+c1 .394+04 ,510+02 ,300+(12 , 185+0 1~ .too+o1 ,.200+01 

SUM THRU 71 ,l.53+07 o200+Gl ,394+04 ,510+02 o300+u2 0105+04 0100+01 ,200+01 
DECAY THHU 71 .153+07 ,200+1}1 .,244+04 ,332+02 d 71-u3 .124+04 ,995-01 ,200+01 

21.6-T23 
1954 .148+07 .100+01 0 35C+04· .410+02 .260+02 ,133+04 .100+01 Ql00+0l 

SUM lHRU 71 ,.148+07 ,100+01 .~5Ct04 ,410+02 ,260+(!2 el.33+04 11100+01 .100+01 
DE.CAY nmu 71 ,148+07 .100~01 .176+04· ,267+02 ol49-u3 ,889+03 ,995-01 .100+01 

l f::; 0 
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TABLE 2 (CONTINUED) PAGE 37 

VOLUME PU BETA SR-90 RU-106 CS-137 C0-60 u u ... 233 
( L) (GM) (CI) (CI) (Cl) (CI) (CI) (KGM) (GM) 

216.,.T24 
1954 ,153+07 .,200+01 9 435+QL~ .400+02 ,320+02 ,142+04 o°lOO+Ol 11830+01 

SUM. THRU 71 ,153+07 .2oo+ci. t 435+1)L~ .400+02 • 320.~u2 • 142+0'-~ ."ioo+oi ,830+01 
DECAY THRU 71 ,153+07 ,200+01 .188+04 .260+02 .183-03 ,949+03 ,995-01 .830+01 

21.6-T25 
1954 ,300t07 .100+01 ,180+Q5 .400+01 ,100+03 .890+04 <.100+00 .910-00 

SUM THRU 71 ,300+07 .100+01 ~180+05 ,400+01 .. 100+03 c,890+04 <.loo+oo ,910-00 
DECAY THRU 71 .300+07 ~100+0~ ,114+05 .260+01 ,571-03 c,595+04 <,995..,;02 ,910 ... 00 

216-126 
19!:)5 ,800+07 ,460+02 .224+05 .653+03 ,229+04 ,160+03 ,600-00 .134+03 
19!)6 .400+0.7 .130+02 ,661+04 .170+02 ,315+03 .100+02 • 40.0:...00 .160+02 

SUM THRU 71 ,120+08 0590+02 .290+05 ,670+03 0260+04 ,170+03 .100+01 ,150+03 
DECAY THRU 71 ,120+08 .590-:t:02 0115+04 ,447+03 ,332-01 0116+03 ,120+00 ,150+03 

216-l27 
1965 ,719+07 e130+0.2 .36C+04 ,140+03 .150+04 .100+03 .100+01 .. 726+01 

SUM THHU 71 .719+07 ,130+02 ,36C+04 ,140+03 .150+04 .100+03 .100+01 .726+01 
DECAY THl~U 71 .719+07 .130±02 .441+03 .119+()3 .. 169+02 ,861+02 ,424-00 .726+01 

21.6-T28 
1960 .895+06 0400+01 ,440+02 ,100+01 .160+02 
1961 ,219+07 .500+01 .203+03 0300+01 .100+01 . , 290+02 
1962 ,265+Q7 e100+1J2 ,219+04 ,800+01 ,380+02 ,130+02 ,410+02 
1963 ,620+07 .,300+01 ,693+04 ,240+02 ell8+03 ,420+02 ,170+02 
1964 ,165+08 ,170+02 ,187+05 .640+02 ,320+03 .112+03 .200+01 ,250+03 
1965 ,132+08 ,300+02 .303+05 1 10lH03 .518+03 .181+03 .300+01 .300+02 
-1966 .630+06 ,100+01 .155+03 ,200+(11 .. 100+01 ,800+01 

SUM THRU 71 11423+08 ,700+02 ,585+05 e20Q+03 ,100+04 .350+03 .500+01 ,391+03 
DECAY THRU 71 'Q423+08 .700+02 ,l,79+04 .168+03 11810+01 u297+03 .202+01 .391+03 

2t6..-T30 
1953 '190+05 .1oo+n1 950C+03 .400+02 .500+02 .400+02 - .100+01 .454+01 

SUM THRU 71 a190+05 .100+01 .soc+o3 .400+02 ~soo-H,2 ,400+02 .100+01 ,454+01 
DECAY THRU 71 .190t05 .100+01 .101+03 • 254-+02 ,143-03 .261+02 .,872-01 o4l54+01 

f; f;; 0 
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TABLE 2 (CONTINUED) PAGE 38 

VOLlJME PU BETA SR-90 RU-106 CS-137 C0,..60 u U-233 
( L) (GM) CCI) (CI) (CI) (CI) (CI) (KGM) (GM) 

216-132 
1946 0600+06 .700+02 .400+02 .100+01 elOO+Ol el00+01 ,500-00 
191+7 • 1100+07 ~435+03 ,270+03 ,500+01 o900+ul .400+01 0200.,.00 ,300+01 
19l,J.8 0500+07 ~555+03 ,270+03 • 600+rJ1 • 900 ❖ ()1 .500+01 .200-00 u400+01 
1949 .510+07 ,560+03 .270+03 ,500+01 .900+01 • L½QO+O 1 .200-00 0400+01 
1950 ,550+07 ,605+03 • 2;10+03 ,600+01 .900+01 ,500+01 0200-00 ,400+01 
1951 ,720+07 a800+03 e27C+03 ,500+01 11>900+01 • irno+o1 ~200 ... 00 ,600+01 
1952 , 160+0.7 ;175+03 .11(H03 .. o20Q+01 , 1-1-00+01 11200+01 ,120+01 

SUM THRU 71 .290+08 .320+04 .150+04 Q300+02 0500+02 0250+02 a100+01 ,227+02 
DECAY THRU 71 i290+08 .320+04 t64!}+02 .173+02 .184-04 .149+02 .524-01 .227+02 

2t6-T33 
1963 "190+07_ ,.500+01 ,500+02 .500-00 .100+02 ,500-00 .100+01 .454+01 

SUM HIRU 71 ,190+07 .,500+01 ,500+02 ,500-00 ,100+02 a50o-oo 0100+01 .,454+01 
DECAY THRU 71 .190+07 v500+C\l .226+01 0406-00 .284-01 .411-00 ,326-.QO 11454+01 

216-T34 
1966 .140+08 .105+03 .250+05 .320+03 .. 100+03 .. 270+03 .500+01 .318+01 
1967 .330+07 .200+01 .124+04 ,300+01 .. 500+01 .500+01 0233+01 .940-00 

SUM THRU 71 .173+08 .107+03 .262+05 .323+03 .105+03 .275+03 0733+01 .412+01 
DECAY THHU 71 ,173+08 ,107+03 .172+04 ,282+03 ,247+01 .242+03 ,37~+01 ,412+01 

216-T:55 
1967 e560+07 .659+02 ,846+03 ,105+02 .129·+03 -- .195+02 .338+01 .489+02 
1968 ,114+06 .300ao:00 0 83C+02 <,950+01 ,200+01 .Lf-00-00 ,300-01 .600-02 

SUM THRU 71 ,57_1+07 .662+02 ,929+03 <,200+02 .131+03 ,199+02 ,341+01 ,489+02 
DECAY THRU 71 ,571+07 ,662+G.2 .110+03 <.181+02 .597+01 .180+02 ,189+01 ,489+02 

2t6-T36 
1967 ,371+06 .245+01 .101+03 ,761+01 .442+02 11 1~42+01 ,200-00 ,689-00 
1968 .101+06 ,300-01 .760+01 .100+00 ,170+01 ,190+01 <,314-oo .363-00 
1969 .507+05 (1228+01 ,200-00 ,100+00 .121 ... 00 

SUM THRU 71 .522+06 ci248+CU .711+03 .771+01 ,461+02 ,642+01 <,514'."'00 ,118+01 
DECAY THKU 71 ,522+06 ,248+0;1 ,539+02 v690+01 .217+01 1583+01 <e308,,,.00 ,118tOl 

6 fi "'l ;;? l Cl f? G I ?: 6 u ~--"' " 
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TABLE 2 (CONTINUED) PAGI:: 39 

VOLUME PU BETA SR-90 RU-106 CS ... 137 C0-60 u U-233 
<L> (GM) (~I) CCI> (Cl) (CI) (CI) (KGM) (~M) 

216-Ul&2 
1951 ,140+06 ,122+03 
1952 ,235+07 ,250+01 ,130+02 ,500+01 ,88i+03, 
1953 ,500+07 .268+02 ,560+03 ,200+01 ,228+03 ,600+01 ,157+04 
1954 ,421+07 ,570+01 ,230+03 .100+01 ,960+02 ,200+01 <,100+00 .483+03 
1955 ,630+06 ,300+01 ,159+03 .100+01 ,660+02 .100+01 ,517+03 

' ,590+02 1956 ,600+04 ; 

' 1958 ,727+06 ,140+01 ,470+02 ,200+02 ,159+03 
1959 , 121+07_ , 140+01 ,640+02 ,270+02 .223+02 
1960 ,443+06 .120-1:oi ,127+03 ,100+01 ,530+02 .100-1:01 ~193+02 
1966 ,530+05 ,182+03 
1967 ,113+0.7 ,600-00 .17C+02 ,500+01 ,286+02 

SUM hiRU 71 ,159+08 ,426+02 ,122+04 ,500+01 ,500+03 .100+02 <,100+00 q404+04 
DECAY THRlJ 71 , 159.+08 ,426+02 ,206+02 ,33L!-+01 ,252-(10 ,671+01 <,995-02 ,LW4+04 

216 ... U3 
1954 .648+06 <.500-01 .450+01 <,ioo+oo .100+01 .100+01 <.100+00 .181+02 
1955 ~-143+06 <.500..:01 ,soc..;oo .220 ... 01 -

SUM H-IRU 71 ,791+06 <,100-f:OO .soo+o1 <.lQO+OO ,100+01 .100+01 <.100+00 ,181+02 
DECAY THRU 71 .791+06 <,100+00 ,142+01 <,650-01 ,571-05 ,668-00 <,995-02 .181+02 

216•U4A 
1955 ,340-00 
1956 ,400+02 , 340..;;00 
1957 ,340-00· 
1958 ,140+03 ,34C-OO <,100-01 <, 300,;..ul '<,400-02 
1959 .330+03 <,340-01 ;100-02 • t~oo-02 
1960 ,610+03 ,170+01 ,170-o'l <,470.;;,00 ,350-00 

,_ 1961 ,880+03 
1965 ,730+05 
1966 ,730+05 
1967 ,730t05 <,800-02 ,340 ... 00 <,300-02 .100.;.01 
1968 .127+06 <,100""'.02 

' 
,180+01 <,100,;,.02 <,530-00 <.100.;.02 

1969 ,129+06 ,680-01 <,100-02 ,200 .... 01 
1970 ,680+05 

SUM THRU 71 .545+06 (,900"".02 ,53C+01 <.330-01 <,105+01 .369-00 
DECAY THHU _71 ,545+06 <.900'.'.'."02 0 .g.6a9oce .q, 2 ~ .. M. z<,~11fo16 ,284--00 6 .i.,· 
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TABLE 2 (CONTINUED) PAGE 40 

VOLUME PU BETA SR-90 RU-106 cs~131 C0-60 u U-2~3 
CL) (GM) (Cl) <CI> (CI) (CI) <¢I> (KGM) (G~1) 

216-U48 
1960 ,500+04 , 100.;,;.(U ,275-00 
1961 ,500+04 ,100~01 .275 ... 00 
1962 .21~-00 
1963 .275-00 
1964 .275-00 
1965 ,500+04 ,100 .. a~ .275 ... 00 
1966 .500+04 el00-01 ,275-00 .300-02 .133-00 
1967 ,900+04 .140~01 .-2so-02 · • 100-02 
1968 .400+04 ,500-00 .200-00 

SUM T;1RU 71 , 330+05. ,540-01 ,243+01 .300-02 ,334-00 
DECAY THHU 71 ,330+05 ,540~0~ ,611-00 ,262-02 ,303-00 

2t6-U5 
1952 .225+07 <,500-0.1 ,soc..;.oo <,500-01 <,500-01 <,500-01 <,500-01 ,3p3+03 

SUM THRU 71 .225+Q7 <,500~01 .soc--oo <,500-01 <,500-01 <,500.;..01 <,500'."'01 0363+03 
DECAY THRU 71 ,225+07 <,500-:0~ .121 ... 00 <.310-01 <,719-07 <.319-01 <,382 ... 02 ,363+03 

21fr•U6 
·19S2 ,225+07 <,500""'.01 .soo-oo <.500--01 <.500-01 <.soo-01 <.500.;,01 .363+03 

SUM THRU 71 ,225+07 (.,500-01 .50C•OO <,500-01 <.500-01 <,500-01 <.500-01 .363+03 
Dl::CAY THRU 71 ,225+07 <,500~01 .121-00 <,310-01 <, 7;19-07 <,319 ... 01 <,382-02 ,363+03 

2t6-U8 
1952 ,240+08 .150+02 ,190+02 ,270+04 
1953 ,850+08 ,154+03 ,300+02 .107+05 
1954 ,720+08 ,210+02 ~70C+02 ,132+04 
1955 ,735+08 ,142+03 ,560+03 ,560+02 ,592+04 
1956 ,820+08 ,360f02 ,181+04 <,100+00 ,164+03 <,100+00 <,100+00 ,302+04 
1957 "200+08 ,2oo+ai. ,210+03 ,100+02 ,700+02 
19::,8 g900+07 .110+02 
19:19 .100+08 • 600-_t-O 1 ,152+03 
1960 ,300+07 ,160-_t-03 

SUM T,.,RU 71 ,378+09 ,370+03 ,270+04 <.100+00 .230+(13 <,100+00 <,100+00 ,240+05 
DECAY THHU 71 .37~+09 ,37o+a3 ,407+01 <,683-01 ,482-02 <.700•01 <,130-01 ,240+05 

-~" 0 
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TABLE 2 (CONTINUED) PAGE 41 

VOLUME PU BETA ~R-90 RU-106 CS-137 C0-60 u U-233 
( L) (GM) (CI) (CI) (CI) (CI) (CI) (KGM) (GM) 

2t6-U10 
l9iJ.4 .162+09 
19L~5 ,967+09 .1oo+ou .43C-Ol .aoo+o1 . 
19tt6 .967+09 .100+00 • 43C .... Ol ,800+01 
l 9L~ 7 ,967+09 ,100+().0 • 43Cw•0 1 ,800+01 
1948 e967+09 .1.00+00 ,43C-01 · ,800+01 
1949 .124+10 ,30C-O,O ,215-00 ,100+02 
1950 ,152+10 ,300-00 ,215-no ,120+02 
1951 ,152+10 • :.100-(1.1) ,215-00 ,130+02 
19!:52 ,404+10 • 300-01) .112-00 ,330+02 
1953 ,115+11 , 390-tO,l , 181-H)2 ,100+01 ,950+02 
1954 ,113-1-11 ,660+0.1 ,808+03 ,500+01 ,a3o+u2 ,300+01 ,930+02 
1955 ,117+11 .B50+Cl .985+03 ,600+01 ,101+03· ,400+01 ·, 970+02 
iSh6 ,.119+11 ,160+02 ,688+03 ,400+01 .110+02 ,.300+01 ,980+02 
19~)7 ,l.12+11 , 1H2+1J2 ,645+02 ,700+01 ,920+02 
19~i8 ,107+11 ,235+02 ,267+02 ,300+01 ,880+02. 
19~9 a.198•10 ,372+0.2 .112+02 ,200+01 ,160+02 
1960 , 35EH 10 ,660+Gl ,271+01 ,290+02 
1961 .261+10 ,838+()2 ,900+01 ,220+02 
19r)2 ,224+10 ,357+02 , 1~oo+u1 ,194+03 
19i)3 • 27.2+ 10 ,774+02 ,800+(11 ,148+03 
1964 ,250d0 ,228+02 •·?00+01 ,148+03 
1965 ,272+10 ,490+02 ,500+01 ,380+02 
l 9(J6 V 2t:.1+ 10 ,451+02 ,400+01 ,590+02 
19b7 ,399+10 ,786+04 ,434+02 <.710+01 <,BOO+ul <,450+01 <,400+01 ,478+02 
1968 ,329+10 , 20'H02 ,314+02 <~350-00 <,100+01 .100-no <,350-00 ,160+02 
1969 .298+10 <,970+(!1 · • 263+02 <,150-00 <,500-00 ,240+02 
1970 ,252+10 - <,3130+0.l t 9lt6-0 0 ,100+02 
1971 ,271+10 <, 34-9+02 <.227+02 ,134+02 

SUH T RU 71 ,117+12 ,807+0.4 ,305+04 (,.226+02 ,309+03 <,157+02 <,435+01 ,143+04 
DECAY THRU 71 ,117+12 ,807+04 ,845+02 <,168+02 <,645-(10 <,120+02 <,243+01 ,143+04 

0 G G 
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TAi:lL.E 2 (COHTINUEO) PAGE L~2 

VOLU!111E PU BETA SH-90 rW-106 CS-137 CO-60 u u~233 
CL) < Givl) (CI) ( C 1,) <CI) (CI) CCI) <l<GM) (~M) 

216.,,;U12 
1960 .900t07 ,100+00 0440+01 ,176+03 
1961 ,144+08 ,100+00 .,563+02 .437+03 
1962 .141+08 .100+00 .soo+o1 • tH 7+03 
1963 ,142+08 .100+00 .111+02 .129+03 
1964 ,174+08 .100+00 .300+01, ,254+03 
1965 .140+08 olOO+OO 0773+03 .104+03 ..,800+02 <.100+00 <,100+00 .209+03 
1966 .107+08 c,100~00 .100+00 .103+03 
1967 ,100+08 .,100+00 .4oc.:..01 ,690+02 
1968 0890+07 ,100±00 0200.,;,;01 e760+01 
1969 .720+07 .100+();0 0300 .... 01 0600+01 
1970 11310+07 elOC-01 .140+01 
1971 ,600+07 .600 ... 01 0220+01 

SUM THRU 71 ,129+09 olOO+O.l .853+03 .104+03 0800+02 <.100+00 <.loo+oo , 181+0lt 
DECAY THHU 71 ,129+09 0100+01 · , 187+03 0886+02 ,903-00 <.861-01 <.424-01 .181+04 

2t6-U13 
1952 .237+04 < .. 200"".0.1 .100+02 ,.2oo+c,1 .945-01 
1953 .284+04 <.250-01 .130+02 0300+01 .113+00 
1954 .284+04 <.250-IJi .120+02 .2oo+u1 ~113+00 
1955 .284+04 <.250.,;0i .130+02 <.100+00 ,300+01 <.100+00 <.100+00 .113+00 
1956 ,47;3+03 <.500-02 ,20!)+01 .189-01 

SUM THRU 71 ,114+05 <.100+01) ,50C+02 <.100+00 .100+02 <.100+00 <.100+00 ,454•00 
DECAY THRU 71 ,114+05 <.100+00 ,309-00 <.667-01 ,571-04 <0684-01 <.114-01 • 45ti-oo 

2l6-Ul5 
19~17 ,681.+05 <,lOO+GO ,700+01 ,lOO+(JO .100+01 .. 100+00 <,100+00 .,227+01 

SUM Tl·lRU 71 ,681+05 <.100+00 ,700+01 .100+00 .100+01 <>100+00 <,100+00 ~227+01 
DECAY nmu 11 0681+05 <(>100+00 ,302-00 .100-01 ,453-04 0716-01 <'1148-01 ,227+01 
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TABLE 2 (COHTINUED) PAGE 43 

VOLUME PU B~TA SR-90 RU-106 CS-137 C0-60 u U-233 
( L > (GM) (CI) (Cl) (Cl) (CI> (CI) (KGM) (GM) 

216-Ll&2 
1949 .555+07 0902+(.13 .aoc+Ol • 200+tH .120-01 
1950 .112+08 .180+04 .110+02 <.100+00 c300+01 (.100+00 <.100+00 ,230-01 
1951 .112+08 ,180+04 . , 16!]+02 ,300+01 , 230 ... 01 
1952 .555+07 ,902+03 ,900+01 .200+01 .120-01 
1966 .100+06 .10l+G3 
1967 .400+04 .500+02 
1968 ,380+05 ,990+03 ,805+02 
1969 ,600+05 .476+():3 .307-00 

SUM T RU 71 ,337+08 ,703+04 .soc+o2 <.100+00 .100+02 <.100+00 <.100+00 ,809+02 
DECAY THRU 71 ,337+08 .703+04 ,258-00 <.590-01 0649-05 <e610-0l <.587-02 ,809+02 

21.6-ZlA 
191i9 .100+06 '>500+01 <,500-02 
19~:iO .100+06 .,5'00+01 <,500-02 
19h1 ,100+06 .500+01 <.500 ... 02 
1952 .100+06 .500+01 < .. 500-02 
l.953 .100+06 .. 500+01 <.500~02 
1954 .100+06 .soo+o1 <,500-02 
1955 ,100+06 ,500:tOl .,28C+Ol .100+01 <.500-02 
1956 ,100+06 .500:tOl ,42C+01 .200+01 <. 500,.;.02 
1957 ,100+06 .500+01 .e~c+o1 • 3.00+01 <.500-02 
1958 .100+06 11500+01 ell2+02 <.100+00 • 4'00+01 <.100+00 <.100-tOO <.500-.02 
1959 .14C+Ol 

SUM THRU 71 ,100+07 ,500+02 .2ao+o2 <,100+00 .100+02 <.100+00 <.100+00 <,500•01 
DECAY THRU 71 ,100+07 .500+02 .322-00 <,718-01 • 55lJ-(J3 <.73~--01 <.'!69-0l <.500-01 

2t6-Z1AA 
1964 .440+06 .143+0,5 ,101+03 <.100+00 ,480+02 <.loo+oo <.100+00 <.200-01 
1965 ,920+06 ,110+(!;5 .110+02 ,370+02 <,200-01 
1966 ,540+06 v464+G4 .322+02 ,150+02 <.100-01 

SUM Tl IRU 71 ,190+07 ,300+05 ,21C+03 <,loo+uo ,100+03 (,100+00 <.100+00 <,500-01 
DECAY THRU 71 $190+07 ,3oo+as $259+01 <,832-01 .. 103+01 <0841-01 <,372-01 <,500-01 
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TAtilE 2 ( CObJT INUED) PAGE 44 

VOLUME PU BETA SH-90 RU-106 CS-137 C0-60 u u ... 233 
( L) (GM) CC I> (Cr> (CI) (CI) (CI) (KGM) (GM) 

2t6-21A8 
1966 ,960+06 ,120+05 ,105+03 <,100+00 e500+02 <,100+00 <.100+00 <,300 ... 01 
1967 9940+06 , Li60+C4 <.200-01 

SUM THRU 71 • .190+07 o166+Q;5 e105+03 <,100+00 .500+02 <,100+00 <.100+00 <.500-01 
DECAY n-mu 71 ,190+07 .166+05 .276+01 <.87Lf---01 .113+01 <ei.HH-01 (, 48l~.-Q 1 , 500-0l. 

216-ZlAC 
1967 ,253+06 .,239+(!,l{ 
1968 ,100+07 ,760+G4 
1969 ,155+06 11816+(!;3 

SUM T;-iHU 71 ,141+07 ,108+05 
DECAY THHU 71 ,141+07 ,108+1J5 

21.6-L3 
19S2 .990+07 a460+C2 <,500-02 
1953 o.141+08 ,980+02 c.21C+01 .100+01 <.,500 .. 02 
1954 .144+0B .. 100+03 .21c+o1 .100+01 <.soo-02 
1955 .332+08 Q440+G3 .840+01 ,300+01 <.soo ... 02 
l9~:i6 .291+08 ,740+03 ,126+02 .500+01 <,500-02 
1957 • 34·0+08 el 77HJ:4 .336+02 .120+02 <.100-01 
19ti8 .350+08 ,227+!}4 ,42C+02 <,100+00 .160+02 (olOO+OO <.100+00 <.100-01 
1959 .870+07 .239+03 .420+01 .200+01 (q500-02 

SUM nmu 71 ,178+09 .570+04 0105+03 <olOO+OO • 1t00+02 <.100+00 <.100+00 <.500-01 
DECAY Tt-1RU 71 .178+09 0570+0.4 .363-00 <.718-01 ,250-02 <.,733-0l <.169-01 <a500•01 

216--i:A 
191+5 (.110+05 ,200+0.1 ,260+01 <.100+00 0100+01 <.100+00 <,100+00 <,500-01 

SUM THRU 71 <.110+05 ,200+01 .260+01 <,100+00 ,lUO+Ol <olOO+OO <,ioo+oo <~500-01 
DE.CAY THRU 71 <.110+05 0200+01 .212-00 <,521-01 ,115-07 <.543-01 <,304..:02 <,500-01 

216-25 
lSH+5 ,103+08 • ll.3+!J3 ,820+02 .200+01 .330+02 .300+01 0200'.""00 <.200-01 
191,• 6 ,177+08 ,195+C3 ,141+03 .300+01 o570+(J2 ,600+01 .300 ... 0!) <,200-01 
1947 .300+07 ,320+C2 .210+02 ,100+02 0100+01 <,100-01 

SUM THRU 11 ,310+08 ,,340+G3 ~250+03 .500+01 .100+03 .100+02 I 500...,Q0 <,500 ... 01 
DECAY THHU 71 1310t08 .340+tJ3 .159+02 .265+01 .214-05 ,554+01 • tt,5-01 <.soo~o1 

C ,··~ 0 
&,,., ,; (', t;;- z ~ 6 <t-,..~~ G ~.] -: # "· 



. -· .... -· __ .... •.;. -·-- ·--•-- ........ _.,~-··-- ·---·· . ....;.•. ·- -----~---··-·-~• ---· -·-·.i· ---- ._, __ ,_ -- ·-------· .. - ·. ··••··-··;..--.·•--~·-----·•----•-··•· ---·-·•-···-·---· - ____ ._/ ·,·-·-··" ··J·,, 

T!\uLE 2 (CONTINUED) PAGE LJ-5 

VOLUME PU BETA S.R-90 RU-.106 CS-137 CO,..60 u U-233 
< L) (GM) CCI) CCI) ( C I ) - (CI> <CI) ( KGM) .· (GM) 

216-2'.6 
19£~5 <,980+05 .500+01 0 26C+Ol <.100+00 .100+01 < .. 100+00 <.100+00 <.500-01 

SUM THRU 71 <.980+05 .500+01 .26(!+01 <,100+00 -.1 00+ul <slOO+OO <,too+oo <.500-01 · 
DECAY TI--IRU 71 <,980+05 .soo+o1 .212-00 <"521 ... ul ,115-07 <.543-01 <.304-02 <.soo-01 

216-Z7 
191}7 .120+08 11213+0i3 .200-00 
1948 .130+08 .229+G3 ,,200 .... 00 
1949 ,130+08 e229+G3 .200-00 
19!:>0 9130+08 .229+1)3 .200-00 
1951 .130+08 ,230+1J3 ~200-00 
1952 , 720+0_7 .167+03 .200-00 
1953 ,900+06 Q294+03 0200-00 
1954 ,300+06 0150+02 .200-00 
1955 ,530+06 .373+03 .200--00 
1956 .630+06 11 156HJ;2 ,200-00 
1957 • t~00+05 .. 180+G1 ,200 ... 00 
1965 ,190+07 .200~00 .278+03 ,410+02 all0+02 .400+02 .200.,.00 
1966 e440+07 .340+Q;l • 222+0l~ .32.9+03 0890+02 0320+03 @100+01 0210+01 

SUM tllRU 71 .799+08 .200+04 .250+04 0370+03 .100+03 .360+03 . olOO+Ol .450+01. 
DECAY THHU 71 .799+08 0200+0.4 .128+04 .322+03 0213+01 .316+03 .484-00 .450+01 

216-:0::8 
1957 .960+03 ,410+(!;1 
1958 ,383+04 .205+02 
1959 .180+04 .a1o+a1· 
1960 ,220+04 .122+02 
1961 ,800+03 ,350+01. 

SUM THRU 71 .959+04 e484+G2 
DECAY THRU 71 ,959+04 ,484+(1;2 



Tft.hL.E 2 ( COt-!TINUEO) PAGE 46 

VOLUME PU BETA SR-90 RU-H,6 CS-137 CO-60 u U-233 
(L) (GM) (CI) ( CI) ( Cl) (CI) (Cl) (KGM) (GM) 

216-L9 
1955 ,260+06 ,261H14 
1956 ,460+06 o884+C;4 ~32C+0l ol00+lH 
1957 ,540+06 .,203+05 .640+01 .300+01 <.100-01 
1958 ,700+06 .275+05 ,96C+01 .. 400+01. <9100 ... 01 
1959 ,560+06 0209+05 ,64C+01 .. 300+01 <.100:...01 
1960 ,620+06 .222+0.5 ,64C+01 u30Q+(J1 <.,100-01 
1961 ,770+06 ,343+0.5 .112+02 <,100+00 .. 400+01 <d00+00 <.too+oo <11100-01 
1962 ;180+06 .134+05 ,480+01 .200+01 

SUM THF<U 71 . e409+07 .150+06 (1480+02 <elOO+UO 0200+02 <.100+00 <.100+00 <eS00-01 
DECAY THRU 71 ,409+07 ,150+06 .379-00 <.773-01 ,784-02 <,785 .... 01 <11250-01 <11500~01 

216-210 
1945 ,100+07 ,500+1J2 

suM n-mu 11 0100+07 ,.500+G2 
DECAY THkU 71 ,100+07 .500t(t2 

216-Zl2 
1959 .424+08 e128+0.4 .150+02 .600+01 <.100-01 
1960 .448+08 .251+0~ .2B5+02 .130+02 < .. 100-01 
1961 ,tt23+08 ,359+1).4 0405+02 .180+02 <.100-01 
19G2 .255+08 ,286+Ct4 • 315+02 • f40+02 <.100-01 
1963 .231+08 .384+04 .435+02 <.100+00 .190+02 <'· 100+00 <11100+00 (qlQ0-01 
1964 ,192+08 e320+C4 .360+02 o l60H12 
1965 o.175+08 0186+i:J4 .21c+o2 ,100+02 
1966 .153+08 ci766+03 .90C+Ol. ,400+ul 
1967 t119+08 0104+0.4 
1968 ,587+07 ,680+03 
19G9 ,643+07 .517+03 
1970 ,345+07 .650+03 
19-11 ,819+07 ,107+04 

SUM H\RU 71 11266+09 ~239+05 .225+03 <.100+00 0100+03 <,,,100+00 <.100+00 <.soo-01 
DECAY THRU 71 0266+09 0239+05 .135+01 <.811-01 .386-00 <.822-01 <o:326-01 <0500-01 

L (', 0 t Z 9 ~i' l Z 6 
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TAGLE 2 (CONTINUED) PAGE 47 

VOLUME PU BETA SR-90 RU-106 CS-137 C0 ... 60 u U-233 
( L) (GM) (CI) (CI) <CI> (Cl) (Cl) (KGM) (GM) 

216 ... .::'.16 
1968 .201-00 
·1969 .143-00 
1970 <.780-01 
1971 e165-00 
1968 ,154+08 ,120+01 
1969 • 2lA+08 ,518+(}1 
1970 ,193+08 <,310+0.1 
1971 ,187+08 .638+Gl 

SUM T,,RU 71 ,747+08 <.159+02 <,587-00 
DECAY THHU 71 ,747+08 <.159+112 <,144-00 

216-217 
1967 .307+08 ~ l!92+G2 .aoc-oo 
19b8 .610+07 .100+01 o24C-OO 

SUM lHRU 71 .368+08 11502+0.2 .104+01 
OECAY Ti-ll~U 71 ~368+08 0502+02 .489 ... 01 

216-218 
1969 ,572+06 "427+9.4 
1970 ,799+06 ,500+04 
1971 ~884+06 ,553+04 

SUM T;,1RU 71 .225+07 .., 148+0.5 
DECAY THHU 71 .225+07 ,148+G5 

200-\v TOT r,L ,222+12 .283+C6 .127+07 • 97Ll-+04 .177+05 .238+05 <el.42+03 ,429+05 

200-~-J 
UECAY TOT i~L. .222.+12 e2B3+06 ,495+05 ,668+04 .182+03 ,164+05 <.436+02 ,429+05 
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QWHM Fk5,* GCAYl,UCAYl 
COMPILED tlY LEVEL ~3,8 CSCX FORTRAN VON C9 APR 73 AT 10:36 

STOkAGE USED (bLOCK, NAME, LENGTH) 

O·JUl 
ODDO 
0002 

*COD[ 
*DATA 
*ElLMiK 

0021100 
107546 
001625 

EXTlRNkL REFERENCES (BLOCK, NAME) 

0%5 WRSUi' 
0'.JU<> 1 mcu·i 
ocu~J tlIOt:;; 
QQ'JD Nl0,!1 
oon ALO;;, 
O'JJ.0 NWi.JU:f 
0011 EXP 
oc,12 NSTCP'b 

STOKAGl hS~IGNMENT FOR VAHIAbLES (BLOCK, TYPE, HELATIVE LOCATION, NAME) 

oouo 107j52 lOF 0001 002155 1012G 0001 00222(1 1037G 
Goe, 1 002345 1115G 0001 002363 1127G 0001 000011 151G 
GOUO 107.357 2oc•F OOOQ 107340 210F boou 107373 220F 
GOc,l Uu0431 243L 0001 000527 244L 0001 000434 245L 
GOc,O 1(17333 300F 0001 001765 33L 0001 Ocr2005 34L 
0081 OU0LJ41 3i3CJL 0001 002211 389L 0001 002216 390L 
OOi.,O 107351 I.J40F 0001 001000 466G 0001 000362 SOL 
OOl• l 001057 5Q4G 0000 107435 5050F 0000 107445 5060F 
r,ooo 107450 5090F 0000 107463 5095F 0000 107472 5098F 
GOt.,O 107365 600F 0001 001433 605G 0001 000634 610L 
00\.; 1 OCJU713 666L 0001 000751 668L 0001 001711 673G 
GOul 002367 7010L 0001 001741 706G 0001 . 001214 709L 
GOU 1 U02U76 765G 0001 000752 BOL 0000 10733(1 9000F 
00(,0 107426 9050F coot 002200 906lJL 0001 002211 9070L 
0000 1< 107275 ALX 0000 I< 026437 BF 0000 R 107305 COi'JC 
(101J0 t, ()114117 ursu;✓, 000() R ·057677 DPS70 0000 R 025273 F 
GOi.10 11 107-301 F:-. oouo H 025130 H 0000 I 107273 I 
GO•JO l 1U7274 re cooo I 027353 ICSIT 0000 I 107307 IE,'i 
OOuO 1 026747 lt,DAC 0000 I 107237 INO\<i 0002 I 00000(1 IPG£lUF 
OOc:O I 107.504 lS::l GOOD l 107270 IS;1/lT 0000 I 027005 IW 

3 

0001 002251 1060G 0001 002260 10646 
0001 000017 1556 0001 000104 20L 
0001 000442 241L 0001 000513 242L 
0001 000142 25L 0000 107402 30F 
0000 107407 35F 0001 000416 360G 
0001 000243 40L 0001 002014 401L 
0000 107415 500F 0001 001455 501L 
0001 002327 5065L 0001 rJ02352 5070L 

~>fj 0001 001145 5226 0001 000271 60L 
OQ 'd 

0001 000661 615L 0001 000670 620L CD CD 
;:, 

0001 001102 700L 0001 002371 7000L V1 p, 
I\) I-'· 

0001 00-1317 710L 0001 001327 720L x 
0001 000032 9020L 0001 002171 9040L 
0001 002101 9090L 0000 107476 9999F 
0000 R 107314 DCTIM 0000 R 107277 DECS 
0000 R 107300 FACT 0000 R 107276 FACTT 
0000 I 107316 16 0000 I 026127 IBSIT 
0000 I 107320 IG 0000 I 027341 16NSIT 
0.000 I 107303 ISITE 0000 I 107317 ISK 
0000 I 107312 IYEAR 0000 I 107265 I$ 



0000 
0000 
00ll2 
oouo 
OOLl2 
0000 
0000 

ClO tOl 
00,1.01 
00)01 
00)01 
00103 
00!04 
ll0105 
00t06 
(l0J07 
001t(l 
OOJ.11 
00112 
00113 
(lOJ 14 
00 !.15 
00!.1.6 
liOl 17 
00,12(1 
(10).21 
1:_10).23 
00)25 
C10) 27 
00!27 
OOJ.31 
QOJ.33 
(•0135 
00140 
(10140 
L•0\42 
00)42 
(10144 
00145 
ll0!.46 
00147 
001.50 
00153 
00161 
(10!.62 

l 107322 
l 107272 
l 00lu04 
l 107326 
I 00lb05 
H 107321 
k 107.511 

1 .. 
2,, C 
3* C 
4 .• C 
4* 
4* 
4.t 
tl-=~-
o;,: 

7+ 
o.-
0 , ,l 

l'.h 
11+ 
12* u,. 
14* 
lb* 
16~ 
17¥ 
1!.H 
19* 
2'h 
2h 
22* 
23+ 
24:,c 
25• 
26* 
27* 
<:6* 
~'ft 
:J,J,1. 

31* 
32,i. 

9 2 

J 0000 r 107327 JI, 0000 I 025601 JS 
K 0002 I 0016,17 KSITC 0002 I 001616 KSITCl 
LKT 0000 I 017550 LTSAV 0000 I 107267 LTSIGN 
MCOMP2 000() I 107266 MDATE 0000 I 025436 N 
NTD 0000 l 107324 NUMbER 0002 R 000702 PGSUF 
Ru:·1 0000 R 107271 SBSi•, 0000 R 020060 SUMLT 
SY[Ai< 0000 R 000000 THRLJT 0000 R 027245 TOTDC 

INCLUDE CUMA,LIST 
********************************************************* 
***** THE FOLLOWING CALCULATES THE DECAY OF THE ISOTOPES 
*********************************i*********************** 

COMMON 1PG8UF(10,45l,PG8UF(10;45),LKT,NTB,NPG . 
COMMON KSITC(7),KSITC1(7) 
E,~u 
DI~ENSION THRDT(40,20C),RIS0(40l,LTSAVl200),SUMLT(13,200l 
DI~ENSIUN h(99),F(99l,N(99),JS(200) 
DIMENSION LDISC(14) 
DIMENSION I~SIT(200l,BF(200) 
DIMENSlUN INDAD(30),IW(l0 •) 
DIMENSION TOTOP(2,30),TOTOC(2,30l 
DIMENSIUN IGNSIT(lO) 
DIMENSIC,tJ ICSIT(3,ltl0) ,JSHD(200I 
DIMENSIUN SUPLT(30,20CJ,DPSU~(30,200) 
DIMENSiuN OPS70(30,2GC),SUP70(30,200) 
DINENSION INDW(22l 
DATA INU~/3,4,5,6,3*G,7,4*0,8,3*0,9,2,3•0,10/ 
DATA IPGBUF/ 450 * 1 1/ 
DATA INDAD/4•0,3*29,0,8*29,3*0,29,2*30,2*17,0,3*30,2*0/ 
DATA IG161T/ 1 Nl ,,,N2 ,, 1 N3 1 , 1 N4 ','N5 ,, 

*'N6 ,,,N7 1 , 1 T3 ,,,as ,,,T20 1 / 

DATA MDATE/1972/ 
DATA LTSAV/20:•6H / 
DATA SUMLT/2600*0.D/,LTSIGN/' 1/ 
DATA KSlTC / 1 SUMA25 1 , 1 SUMb3 1 ,•SUMB63 1 , 1 SUMU10 1 , 1 C4CT4 '• 

* 1 822[ '•'Ll22• I/ 

DATA KSlTCl / 1 A25 1 , 1 83 ', 1 B63 '•'lJlO 1 , 1 T4 1 , 

* 1 G2-2L ', 1 B2-2W 1 / 

IS\vIT = Q 

IHLi = l 
LKT = 1 
S;JSM = 0,0 
DO 9010 K=l, E',) 

3:h 
34* 

READ 15,9000) (ICSIT(I,Kl,1=1,3) 
9000 FORMAT (3A6l 

35+ IF (ICSIT(l,Kl.EQ. 1 999 1 ) GO TO 9020 

0000 I 
0000 I 
0000 I 
0000 I 
0000 R 
0000 R 
0000 R 

030027 
107310 
107315 
107313 
017500 
030337 
027151 

COMA 
COMA 
COMA 

JSHD 0000 
KSITE 0000 
LTS2 
NEW 
RISO 
SUPLT 
TOTDP 

*INCLUDED* 
*INCLUDED* 
•INCLUDED* 

0000 
0002 
0000 
0000 
0000 

.. 

I 107302 JSIT 
I 026111 LDISC 
I 107325 MCOMPl 
I 001606 NPG 
R 107323 IWLlO 
R 073457 SlJP70 
R 107306 YEAR 



00164 36* 
00166 37* 
00167 38:f: 
00170 39* 
00172 40* 
00173 41* 
OOJ.74 42* 
00200 43* 
00201 44* 
00203 1}5* 
00204 46* 
00207 47* 
00210 48:f: 

. 00211 49* 
00212 50* 
00214 51* 
00214 52* 
00214 5;5* 
00214 54* 
00214 55* 
0021L~ 56:f: 
00214 57* 
002.14 58* 
00215 59:t. 
00223 60* 
00224 61* 
00226 62* 
00234 63* 
00235 64* 
00236 65* 
00237 66* 
00240 67* 
00243 68* 
00243 69* 
00244 70:f: 
00245 71* 
00250 72* 
00251 73* 
00251 74* 
00251 75* 
00251 76* 
00251 77* 
00251 78* 
00251 79-t; 
00251 80* 
00252 81* 
00262 82* 
00273 83* 
nn0711 All-1: 

.•• - ·-· • ····-· -··--·~~ .• ·- -- ..... _, ____ ••• ··•· ~· --·· .- .... -··. - ,., - -· ·- ,..... ............. f• •. , 

9010 CONTINUE 
9020 CONTINUE 

IC:: 25 
IF (ISWIToEQoO) IC= 22 I=o . . 

380 I=I+l 
READ (5,440) lBSIT(I>,BF(l) 

440 FORMAT(A6,F4,D) 
IF (BF(I)eNEe~99.) GO TO 380 
ALX=-ALOG(2) 
WRITE (6,300) ALX 

300. FORMAT(5Xp ,.;..ALOG(2) - 9 ,f12e5t//) 
FACTT=o.o 
DEcs=o.o 

.,, ·~ .. 

WRITE (6,210) 
210 FORMAT(1X@ 9 ISO. ij 9 i8X~'FACTOR',7X,'HALFLIFE 9 ,8X, 1 ISOTOPE') 

C ********************************************************* 
C ***** READ DATA FOR DECAY OF ISOTOPES 
C ***** !=ISOTOPE NUMBER 
c·•·*** F(I>=FACTOR OF ISOTOPE I 
C ***** H(I)=HALFLIFE (DAYS) OF ISOTOPE I 
C ***** N(I)=NAME OF ISOTOPE I 
C ********************************************************* 

20 READ (5,10) I,F(I),H(l),N(I) 
10 FORMAT (I2,5X,E9.3,5X~EB.2,21X,A6) 

IF (l~EQ.99) GO TO 25 
WRITE (6v200) I,F(I),H(l>,N(l) 

~00 FORMAT (1X,I2flOX,E9o4i5X,E8.3,10X,A6) 
FACTT=FACTT+F(I) 
GO TO 20 , 

25 FACT=FACTT~F(3)-F(4)~F(5)-F(6)-F(8)-F(10) 
WRITE (6,600) FAtT 

600 FORMAT ('0 9 ,5X,•FACTOR TOTAL= w,E12.o) 
C ***** FM=FACTOR MULTIPLIER OF INDIVIDUAL ISOTOPE FACTORS ********** 

FM=l,0/FACT 
WRITE (6,220) FM 

220 FORMAT(V0•,5X~•FACTOR MULTIPLIER= •,E12.5) 
JSIT=l 

C ********************************************************* 
C ***** ISITE=SITE OF THE ISOTOPE 
C ***** ISO=ISOTOPE NUMBER 
C ***** LTSIGN:BLANK OR< 
C ***** CONC=AMOUNT OF THE ISOTOPE DEPOSITED IN ISITE 
C ***** YEAR::YEAR THAT CONC \rJAS DEPOSITED IN ISITf: 
C *********************************************i*********** 

IF (ISWIT.EQ.0) READ '<5,30) ISITEflSO,LTSIGN,CONC,YEAR 
IF (ISWITeEGvl) READ (5,35) lSITE,IEW,ISO,LTSIGN,CONC~YEAR 

30 FORMAT (2X,A6,16X,l2,Al~ElO~O,F4,0) 
::Z,c; l="(lt,ivlAT l?'i.r.f..q')('~A1,f..X,T?,.li1•F10 .. n.i:-1,_(1\· 



.,. -- -- -

00275 85* 
00276 86* 
00277 87* 
00301 88.,j; 
00302 89* 
00303 90:+: 
00304 91* 
00306 92* 
00307 93* 
00310 94* 
00311 95* 
00321 96* 
00332 97* 
00334 98* 
00334 99* C 
00334 100* C 
00336 101* 
00340 102* 
003L~2 103:,t.: 
00344 104* 
00346 105:;: 
00350 106* 
(l0j52 107* 
0035L! 101:H: 
00356 109;1,: 
00357 110* 
00362 111,t,: 
00364 1124' 
00366 113* 
00370 114* 
00371 llt.i*. 
00372 116* 
00373 117* 
00374 118* 
00376 119* 
00377 120:t 
00L~0l 121* 
00403 122* 
00404 123* 
00406 124* 
00L•07 125* 
OOL~ 10 126* 
00412 127* 
00413 128* 
00414 129* 
00415 130* 
00L~l7 131* 
00421 132* 
nn,,0~ 1 ··,; -~ -·-

I PGBUF ( ~ , 1) :-: IS :t1rE :2 J 2 r:g 6 2 2 Q 6 6 
LKT = U<T + 1 
IF (ISOoEQ.19) ISO= 2 
KSITE:.: !SITE 

40 SYEAR::: YEAR 
!YEAR= SYEAR 
IF (ISWlT.EGel) NEW= IEW 
DCTIM:(MDATE~SYEAR-,5)*3650256 
GO TO 50 

60 CONTINUE 

,· 

IF (ISWIT,EQ.0) READ (5,30) ISITEiISO,LTSIGN,CONC,YEAR 
IF CISWITeEG.1) READ (5,35) ISITE,IEW,ISO,LTSIGN,CONC,YEAR 
IF ClSOaE0.18) IS0:28 
IF (ISOoE0e19) ISO= 2 

*****!FALL THE ISOTOPE CONC'S HJWE bEEN HEAD IN FOH THJ\T YEAR 
FINISH DECAY TO FIN~ GETA ******************* 

IF (YEARoNEoSYEAR~OR~ISITE.NEcKSITE) GO TO 80 
IF (ISWIT.E0au> GO TO 50 
IF (NEW.NE,IEW) GO TO 80 

50 IF (Iso.EQ.O) ISO= 18 
IF (lSOeEG,17) CONC = CONC/1000a0 
IF (ISO.E~o2) LTS2:LTSIGN 
IF (ISWIT.EQ,1) GO TO 241 
IF (ISOeNE.2) GO TO 241 
IB:::0 
Do 240 lB::: 1~200 
IF (I8SIT<IB).EQs•999 
IF (lSITEQEQaI8SIT(I8)) GO TO ?45 

2ti-O CONTINU£ 
243 BF(IB) = 1.0 
245 CONC=CONC*BF(IB) 

RISOCISO)=CONC 
2Ll1 CONTINUE 

IF (.ISWIT.EGol) RISO(ISO) : CONC 
DPSUM(ISO,JSIT):OPSUM(ISO,JSIT)+CONC 
IF (LTSIGNGEG.'<') SUPLT<ISO,JSIT):SUPLT(ISO,JSIT)+CONC 

, IF (YEAR.LT.1970.) GO TO 242 
DPS70(ISO,JSIT) : DPS?O(ISO,JSIT) + CONC 
IF (LTSIGNoEG.•< ') SUP70(!SO,JSIT) :: SUP70(ISO,JSIT) + CONC 

242 CONTINUE 
ISK = INDW(ISO) 
IF (lSK.EQ.O) GO TO 244 
PGBUF(ISK,LKT) = CONC 
IPGBUF(ISK,LKT) = LTSIGN 

2'1'+ CONTINUE 
IF (ISO.LE$2.0R@ISOoGT.1G,ANLI.ISOoNE,20) GO TO 60 
IF (ISWIT.EG.6) RISO (lSO) = CONC 
IF (1SO.EG.2ti). GO TO 666 . 
rn1,1r-r•"r-.1r-,,1r::VP1111 v-,,nrTT~f./..l/ 1 1::n,,, 



~···.··· 

1 00L~24 
00t~26 
00L~27 
OM~30 
00t~31 
[10Lt32 
(.l0L~33 
001,3:'i 
(l0L~35 
00t~36 
00L~37 
ooi~4(1 
0 QL~41 
00t•42 
00L~4 3 
OOL~t+4 
OOL~Li6 
D0L~4 7 
00Li5(1 
00Li51 
00L~52 
00453 
00L~5L• 
001.156 
OOtt-57 
00L~57 
(lQL~(J(1 

00L~61 
QQL~62 
QQL~63 
00£;65 
OOL~ 70 
00L~72 
f.1{)tl74 
(10Ln5 
00476 
OOL~ 77 
oosoo 
()0501 
00502 
(10503 
00506 
00507 
(l051(1 
00511 
00512 
00514 
00515 
nni.:, 1 t.:. 

134* 
135* 
1364-
137:f: 
131.:l* 
139* 
140* 
141* 
142.-l-; 
143* 
14L~¥ 
145,,: 
146>!.: 
147* 
148* 
149* 
150* 
151~ 
152:.):. 
1b3* 
154,1-
155* 
156:.i; 
157-ic 
158* 
159* 
lbO* 
16b, 
162* 
163,i-
164ct: 
165* 
166:,, 
167* 
168* 
169* 
170,._ 
171-+: 
172.:¼-
17;i* 
174* 
175*' 
176;;: 
177* 
176* 
179* 
180* 
!Bl* 
1 it~) ,. 

9 2 ? ~ ~ ? ? 0 ~ 7 
IF (I~Ool'-lE .. 3.AND .. ISO.N[:4) <30 "i·o·i:.1if O 
THRDT(IS0+2,JSIT):THRDT(IS0+2,JSIT>+cONC 
DEcS=OECS+2oO*CONC 
5GSM=SBSM+RISOCIS0)*2o0 
Go TO 620 

610 COf'iTINUE 
IF (ISO$NE,8) GO TO 615 

C ***** CALCULATE CONC. OF 8.t1-lYiiv'i *"'****************** 
THRDT(IS0+2,JSIT):THROT(ISO+?,JSIT)+0919861*CONC 
DEcS=DECS+l.919861*CONC 
sosM=SBSM+RISO(IS0)*1~919061 
GO TO 620 

615 SBSM=SbSM+RISO(ISO) 
DEcS:::DECS+CONC 

620 CONTII--JUE 
IF ( L TSlGNi EGie '<') SUML T { XSO, J;,;JT i :::SUi','11. T ( ISO, JSIT) ·~Co:,IC 
TtHWl ( ISO;JSIT>=THf~DT( ISO,dSIT)+CU!\C 
GO TO 66B 

666 CONC=co1,JC* ( EXP ( ALX*DCT IM/H ( l~J.) ) ) 
T1mDT ( 1, JS IT> :::THl<DT ( 1, ,JS IT} +CNT 
DECS=OECS+COI--JC 
SciSM=SGSM+RIS0(20) 
IF (LTSIGN~EQ, 9 < V) SUMLT{l?•JSIT):::SUMLlC1,dS1T>+COi\iC 

668 CONTINUI::. 
GO TO 60 

C ***** FINO INDIVIDUAL 'i\MTS OF ISOTOPES THGl DECA'Y Et\C,t ************** 
80 CONTINUE 

PGsUF(l,LKT) = SYEAR 
IPGBUFCl,LKT) = !YEAR 
IF (ISWIT.E00l> GO TO 700 
DO 100 IG = 1,10 
IF (KSITE.E0.IGNSIT(IG)) GO TO 700 

100 CONTINUE 
RIS0(2):RIS0(2)-SBSM 
SBSM = O.O 
RIS0(7);(RIS0(2)*FM*F(7))*(EXP(ALX*DCTIM/~1(7)l) 
RIS0(9):(RI50(2)*FM*F(9))*(EXP(ALX*DCTIM/H(9))) 
THRDT(7,JSIT):THROT(7,JSIT)+RI50( 7) 
TH HD T ( 9 , JS IT ) = T HR D T ( 9 , JS I T ) + r: ISO ( 9 ) 
RUN=RISUC7)+RIS0(9) 
DO 90 ._J=ll,40 
RISO(J)=Rl50(2)*FM*F(J) 
RISO ( J) :RISO ( J) * (EXP< /\U~*DCTIM/H ( ,.J))) 

T1-moT ( J, JSIT l =THROT ( J, J~:, IT) +f{ ISO ( ,j) 
RUN=HUN+R!SO(J) 

90 CONTINUE 
GO TO 720 

700 FM=lfO/FACTT 
P11r,1-(l ('\ 



00517 
00520 
00521 
00524 
00525 
00527 
00531 
00532 
00534 
00535 
00537 
00541 
005t~3 
00545 
00547 
00~51 
00552 
00553 
00554 
00556 
00556 
00560 
00:,62 
00563 
0057(1 
00571 
00572 
00574 
00575 
00576 
00577 
00601 
00602 
006QL~ 
00607 
00Q1.0 
00612 
00613 
00615 
0.0617 
00620 
00621 
00623 
00624 
00625 
00626 
00627 
0063(1 
", ... ~~" 

183* 
184* 
185* 
p-.i6;t: 
187* 
18B+ 
169* 
190* 
191:1, 
192* 
193* 
194* 
195* 
196* 
197* 
198* 
199* 
200* 
201:.+: 
202:tc 
203*' 
204* 
205* 
206* 
207* 
208* 
209* 
210* 
211* 
212,1, 
213* 
214* 
215* 
216* 
217* 
218* 
219* 
220* 
221* 
222:t: 
223* 
224* 
225* 
226* 
227* 
228* 
229:i:. 
230* 

9 ? I 2 4 6 2 ~ 0 b R 
RI so ( 2) =R l So C 2 > .-Sfl"SM "- """ 
sssM = o.o 
DO 710 J=3,40 
RISO(J):RIS0(2)*FM*F(J) 
IF (J.NE.3.ANDoJoNE.4.AND.JoNE.8) GO TO 709 
IF (LTS2.EQ.i( '> SUPLT(J,JSIT> = SUPLT(J,JSIT) + ~ISO(J) 
DPSUM(J,JSIT) = DPSUM(J,JS!T) + RISOCJ) 
IF (5YEAR.GE~l970e) DPS70(J,JSJT) = DPS70(JpJSI~) + RISO(J) 

709 CONTINUE 
IF (J.E0o3) IPGBUF(5vLKT) = LTS2 
IF (JeEQ.4) IPGBUF{6,LKT) : LTS2 
IF <J~E0$8) IPGBUF<7,LKT) : LTS2 
IF (J&EQ.3) PGBUF(5,LKT) = Rl5O(3) 
IF (JaEGl.4) PG8UF(6,LKT) = RIS0{4) 
IF (JQEQo8) PGBUF(7,LKT) = RIS0(8) 
RISO(J):RISO(J)~(EXPi~LX*DCTlM/H(J))) 
THRDT(J,JSIT)=THRDT(JgJSIT)+R1SO(J) 
RUN=RUN+RISO(J) 
IF CLTS2.EQ.' ') GO TO 710 
IF (J.EQ$3.0R$JoE0.4oOR~J.EQ.8) SUMLT(J,JSIT):SUMLT(J,JSIT)+ 

* RISO(J) 
710 CONTINUE 

F,v1:;:1. 0/F ACT 
720 IF CfWNgLT.OvCtl WRITE (6,500) !<SIH~~SYE./\1< 
500 FORMAT (T70,'** BETA< 0 FOR 1 ,A6,' IN t,F6@0,t ** 0 ) 

LKT = LKT +1 
IF (LKT.GE.45} CALL WRSUB 
RIS0(2):RUN+DECS 
DEcs=o.o 
THRDT(2pJSIT):THRDT(2,JSIT)+RISOC2) 
IF (ISITE.EGoKSITE) GO TO 390 
Ll<T = LKT +l 
IF (LKT.GE.45) CALL WRSUB 
DO 501 I=b 22 
lSK = IND\v(I) 
IF (1SK.E0~ • > GO TO 5Cl 
PGBUF(ISK,LKT) : OPSUM(IPJSIT) 
IF ((SUPLT(I,JSIT)/DPSUMCI,JSIT)).GE~.10) IPGBUF(ISK,LKT>='<' 

501 CONTINUE 
IPGBUFCl,LKT) = ' SUM 
LKT = L.KT +1 
IF (LKTeGE,45) CALL WRSUB 
lPGBUFCl,LKT) = 9 DECAY' 
PGbUF(4,LKT) = THRDT(2,JS1T) 
PGBUF(5,LKT) = THRDT(3,JSIT) 
PGulJF ( 6, LKT) = THRDT ( 4, JSJ.T> 
PGBUF(7,LKT) : THROT(B,JSIT) 
PGBUF(8,LKT) - THRDT(13,JSITl 

nnr,,t.,111~ ,,:-y~v-, 

-----~····~ 
l 



00632 
00633 
0063t~ 
00635 
00636 
00637 
00640 
00641 
006'•2 
00644 
00646 
oootn 
00651 
00653 
00654 
00656 
00660 
00661-
00663 
00665 
00666 
00670 
00672 
00675 
00676 
00700 
00701 
00702 
00703 
00704 
00705 
(l0710 
00711 
0071.3 
0071.L~ 
00715 
00717 
00721 
00722 
00723 
00724 
00726 
00727 
00730 
00731 
00732 
00733 
00734 
nn"7-.;ic:; 

232* 
233* 
234* 

· 230* 
23fri: 
237* 
23fH, 
239:i: 
240* 
241+ 
242* 
243,1: 
244* 
245,,·. 
246* 
2LJ.7* 
2 1rn* 
249*, 
250* 
251* 
252* 
253* 
254* 
255:t: 
2::i6* 
257* 
2~8* 
259* 
260:t: 
261-'f 
262* 
26:-:H: 
26lh 
265:\< 
266* 
267* 
268* 
269* 
270* 
271* 
272* 
273* 
274* 
275* 
276* 
277* 
278* 
279* 
')P(l,,. 

PGBUF < 1.0 p u<.r > =2Ps~M < i2 ,~slt) 6 2 2 0 6 9 
PGBUF(2,LKT) = DPSUM(18PJSIT) 
PGGUF(3,LKT) = OPSUM<l,JSIT) 
IPGBUF(2~LKT) : IPGBUF(2,LKT-1) 
IPGBUF(3,LKT) : !PGBUF<3,LKT-1) 
IPGBUF(9~LKT) = IPGBUFC9,LKT-1) 
IPGOUF(lO,LKTl = IPGBUf(lO,LKT-1) 
RUL10:SUPLT(2pJSIT)/DPSUM(2fJSIT) 
IF (RULlO.GEo~lO) FLD(6~6,LTSAV(JSITJ)=FLD(0,6,Y(') 
IF (RULlO.GE0olO) IPGBUF<~,LKT>='< 
RUL10:SUMLT(3,JSIT)/THRDT(3,JSIT) 
IF (RULlOoGEo.10) FLD(12,6,LTSAV(JSIT)):FLD(0~6,ij<') 
IF (RULlOoGE.elO) IPGBUF(5,LKT>='< ' 
RUL10:SUMLT(4,JSIT)/THRDTC4@JSIT) 
IF (RULlO.GEo~lO) FLD(18,6,LTSAVCJSIT>>=FLD(0,6,'<') 
IF (RULlOGGEo~lO) IPGBUF(6pLKT)= 9 < ' 
RUL10:SUMLTCB,JSIT)/THRDT(8vJSIT} 
IF (RUL10~GEeo10) FLD(2q,6,LTSAV(JSITJ)=FL0(0,6,~<•) 
IF (RULlOGGE.~10) IPGBUF<7,LKT)='< q 

RUL10:SUMLT(13,JSIT)/THROT(13,JSIT) 
IF (RUL10.GE~o10) FLD(30~6,LTSAV(JSIT)):FLO(0,6~9(') 
IF (RUL10uGEeo10) IPGBUF<B,LKT>='< v 

DO 6010 K = 1,4 
TOTOP(l,K) TOTDP(l~K) + OPSUMCK,JSITJ 

6010 CONTINUE 
TOTDP(l,8) = TOTOP(1~8) + DPSlJt, 11(8r,.lSIT) 
TOTDP(l,13) - TOTOP(l,13) + GPSUM(13,JSIT) 
TOTDP(l,17) = TOTDPCl,17) ~ DPSUM(17,JSIT) 
TOTOP(l,18) : TOTOP(lelB> + OPSUM(lBvJSIT) 
TOTDP(l,22) : TOTDPCl,22> + OPSUM(22,JSIT> 
DO 6030 K::: 2,4 
TOTDC(l,K) = TOTDC(l,K) + THHOT(K,JSIT> 

6030 COfHlNUI:. 
TOTDC(l,B) = TOTDC(l,8) + THRDT(BrJSIT) 
TOTDC(l,13) = TOTOC(l,13) + THROT(13,JSIT> 
IF <ISITE.EQ,•Nl '> GO TO 33 
IF (ISOQEQ.99) GO TO 34 
GO TO 9090 

33 CONTINUE 
LKT = LKT + 1 
IF (LKT~GEo45) CALL WRSUB 
lPGBUF(l,LKT> = 'TOTALE' 
IPGBUF(l,LKT+l) = •TOTALE' 
GO TO 401 

34 LKT: LKT + 1 
IPGBUF(l~LKT> : 9 TOTALW' 
IPGBUF(l,LKT+l) = •TOTALW• 

401 CONTINUE 
Pr.cr,11r-,,., .11/7\ - TnTno,1 ,10, 
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~ort~P < l, 14 
,. i 

:i~ h U) ~~.) 

0 
.,,, 

() 
00736 201:1-: PGuUF ( ::'>, L.K:r) - !J I~ tf:'w f 

'1.)! - .; 

00737 282-t: PGuUF ( q., LKT) - TOTDP(l,2) -
00740 283* PGBUF(5PLKT) = TOT DP (1 ~ 3 > { 

00741 2BL~* PGdUF ( 6, Lf< l) - TO F.1 P ( l , It ) 
00742 285:i: PGEJUF(7,LKT) - TOTOP(l,8) -
00743 286,i; PGl1UF (fl, U<T) - TOTDP(l,13) -
00744 287;;; PGGUF(9,LKT) :: TOTDP(l,l?) 
00745 288* PGf-3UF ( 10, LKT) - TOTDP(1,22) -
00746 289-.+: LKT - Ll-:T + 1 -
001in 290* TPTDC ( 1, l> - TOTOP(.1,1) -
(10750 291* TOTDC(1~17) - TOTOP(l,17) -
00751 292* TOTDC(1Pl8) = TOTDP<l,18) 
007~2 293:4-: TOTDC<l,22) - TOTOP(lu22} -
00753 29L~* PGbUF(2vLKT) = TOTDC {1,18) 
00754 295* PG!.3UF ( 3, LKT) - TOTDC(Jpl) -
00755 296,1, PGt3UF ( LJ. r Lf<.T) - TOTDC(l,2) -
00756 297* PGBUF(5,LKT) - TOTDC(l,3) -
001S7 298+ PGSUF ( 6 ~ LKT> = TOTDC ( l, 1+) 
00760 299* PGBUF ( 7, LK T) - TOTDC(l,8) -
00761 300* PGBUF ( 8 f LJ<T) = TOTOC(1~13) 
00762 301* PGBUF<9,Ll<T> - TOTDC(l,17) -
00763 302;1: PGBUF ( 10, L}Cf) - TOTDC(l,22) -
00764 303:i:. DO 6020 K.=1,30 
00767 304* TOTDP(l,1<) - Q,. 0 -
(1077(1 30!:i,;:. TOTDC(l,f<) - 0. • 0 -
00771 306* 6020 CONTINUE 
00773 307* 9090 co,,rr I hlUE 
00774 308* LKT - Lf\T +1 -
00775 30':1* IF (LKT.GE.45) CALL WHSUa 
00777 310* LKT = LKT + 1 
01000 31Li: IF (LKT.GE,.45) CALL WRSUB 
01002 312* IPGBUF C 1, LKT) - !SITE -
01003 313* LKT = LKT + 1 
01004 311.\-4: IF <LKT,GE.45) CALL 'i-JRSU3 
01006 315,t.· JS ( JSIT> - KSITE -
01007 316* IF ( IS\/HT .EQ"Q.) GO TO 3B9 
01011 317:t; DO 9030 K=l, 10:i) 

1,:1 • 0101.4 318+ IF ClCSIT(l,K).EQ.•999 ' ) ;_;O TO 90'+0 fll lrj 

0101.6 319* IF (ICSIT(l,K).EQ~KSITE) GO TO 90riO Otl Id 
Cl) CD 

01020 320+ 9030 CONTINUE ;:'i 
V1 p., 

01022 321* 90~0 WHITE (6,9050) KS!TE \0 I-'• 
:,,: 

01025 322* 9050 FOHM/IT ( ' ' , /l6 p ' DOES t,!OT Hf.\VL /1, iii P, TC i i ' ) 
01026 32:i* GO TO 9070 
01027 324* 9060 JS(JSIT) = ICSIT(2,I<> 
01030 32:i* JSHD(JSlT) - ICSITCi,K) -
01031 326* hJ < JSIT) - NEW -
01032 327* 9070 COl'ITINU£ 
01033 32b* 389 JSIT - uSIT + 1 -n1n~11 ·..;::.,q,_. !<C:TTF-l'C'.T1'(.'." 



01035 330.-c 
iHU36 331 .. 
1)1041 332:• 
01U45 3.'.13+ 
01045 334_,. 
(11046 3::,5. 
01047 33(H 
OllJ!:iO 3371-
01051 33th 
01054 33SLI-
01055 340~ 
C11Gb6 34h 
Olu57 342+ 
01062 343* 
Olu70 344 .. 
i.ilu71 34!H 
CllU73 34b+ 
01075 347,.. 
01U76 34cH 
011.00 34':i,, 
01'.01 350-~ 
C'H04 351"' 
011.0!J 3!:>2~ 
C•l 1.06 3!:>3,~ 
01107 3tl4ol' 
C•UlG 3!.J~H 
i)U 11 35t.n 
OH12 357* 
(ilt21 350+ 
c• 1! 22 35':J+ 
01l23 36 1h 
f.1U24 3bl-i 
(11~25 362 .. 
1)1!33 363-1-
0 lJ, 311 3b4+ 
01136 3b5,;. 
01137 3b6>1-
011.41 367* 
011.42 3b[i+s 
ENi..; COi·l ILATI01~ 

OC1-1Yl 
DC,\ Y1 cuuE. 

390 cor-n1I~ut:. 
DO 410 J = 1,4,l 

41J RISO(~) = U,0 
IF (ISO,NE,991 GO TO 40 
C1-,LL \'h,SUo 
LKT = l.6 
Nu;,113Ef-{ = 0 
[~PG = I iPb •• 1 
WHITE!6,5050l NPG 

9 , 
() 

505G FORMAT ( 1 1',//,T42,'APPENDIX 1 1 ,T91,'PAGE 1 ,12 / l 
McoMPl = ' 
MCOMP2 = • 
DO 7010 I= 1,100 
READ (5,5060) (LDISC(JAl,JA=l,141 

5060 FORMAT(N6,AJ,11A6,A5) . 
IF ILOISC(ll,E0,'999 1 l GO TO 7000 

0 

IF (LOISC(ll,E~.MCOMP1,AND,LDISCl21,EQ,MCOMP2) GO TO 5070 
L;<T = Lk.T + 1 
IF (LKT,LT,45) GO TO 5065 
f~f'G = 1-.1PG + 1 
WRITE(6,5090l NPG 

7 . 

5090 FUHMAT l'l 1 ,//,T42,'APPENUIX 1 (CONTINUEDl',T91, 1 PAGE 1 ,12 /l 
LKT = lb 

5065 CONTINL.lt. 
NU~BEK = NUMHER + 1 
MCOMPl : LUISC(l) 
McoMP2 = LUISC(2) 
WRITl(6,509bl ~UMbER,<LDISCIJA),JA=l,141 

509S FOHMAT ! 1 0 1 ,Tll,I2,2H. ,A6,A3,1- •,11A6,A5) 
Gu TO 7010 

5070 CONTINUL 
L~T = Li<T + 1 
WRITE (b,5098) (LOI5C(JAl,JA=3,14l 

5096 FOHMAT(' ',T26,11A6,A5l 
701 G C 01-JT I l,LJc. 
7000 COiHll-JUE 

WRITE<G,9999) 
9999 FOHM/IT ( 1 1 1 , 1 'l 

END 
** 0 MESS~GLS ** 

SYMbOLIC 03 APR 73 13!15:31 
RELOCATALLE 03 APR 73 13!15:31 

0 00437760 
1 00452020 
0 00452050 

14 
24 
14 

368 (DELETED) 
1 (DELETED) 

449 
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9 2 ") -~ I ? ? 0 7 2 ( .... . 0 ... ~ r.:...,. . 
-ALOG(2) :::: -.69315~0•) 

ISO, H FACTOR HJ\LFLIFE ISOTOPE: 
3 .1sa1..-01 .103+05 Sl\90 
ti .,i051-0l .367+03 RU1_f16 
5 c1881.-ol .103+05 Y')O 
6 .4051-0l. .367+03 RH1N, 
7 .6455-06 • 51+8+09 ZH93 
8 ,2009-01 .110+05 CS137 
9 ,4990-07 ,237+08 SE79 

lu , 1846.-01 .110+05 RA137r✓i 
ll .4988 ... ol .,650+02 ZV<95 
12 ,1059-02 .650+02 t~B95M ... 
13 ,0000 ,192+04 C06C 
14 ,1053+00 .650+02 Nb95 
15 .2867 ... 05 ,774+08 TC99 
16 .8455-08 ,256+10: PD1C7 
17 .2507-05 .253+03 AG110M 
18 .5015-07 .253+03 AG110 
19 ,451"1--09 ,511+04 CD!lJM 
20 ,4372 ... 04 .250+03 SN119M 
21 ,3943-05 .913+04 SN121M 
22 ,1847-04 ,125+03 SN123M 
23 .1105-06 .365+08 SN126 
24 .7985-03 ,986+03 SB125 
25 ,1105-06 .365+08 SB!26M 
26 , 109"1--06 .365+08 SB126 
27 .2178-03 ,986+03 TL12~M 
28 ,1369-02 ,109+03 TE127M 
29 .135"1·--02 1t109+03 TE127 
30 .5557-03 .749+03 CS134 
31 .5746 ... 07 .110+10 CS135 
32 .2784-00 .284+03 CE144 
33 • 2784·-00 .284+03 PH144 
3L~ • 1022 ... 01. .957+03 PM147 
3o .1938-03 .319+05 SM15;1. '"U ::i:,., 
36 .3000-06 , 43fH04 Ell152 {l'l I'd 

O'Q fr.J 
37 ,30~8-04 ,584+04 EU15tt CD 11) 

l::.1 
~8 ,7353-03 .661+03 EU155 CT\ 0, 

.... I-'• 
39 .9860-Q5 ,365+03 Gl.1162 :-< 
40 ,9862-05 .365+03 Tt:H62 
4l .0000 .451+04 H3 

F 1\CTOH ·rOTAL = .78861-00 

FACTOR MULTIPLIER :: .12681+01 




