
Appendix 8	 Title 10-... Atomic Energy 

ApPENDIX B 
CONCJ:NTRATIONS IN AlB AND W ATEE ABOVE NA.TURAL BACKGROUND 

[See Dotes at end of appendix} 

Table I jI 

(jtc ml) 
, 

2XIo--12 6XIO-~ 8XlO-l~ i 2XIo-
liXlD-: 9XIo--l. ! 3XlO3XIO-1I 

8XW-i 3XIo--a 3XIo--i j 9XlO-' 
2XIo--e 3XIo--~ 5XI0--1O 9XIo--' 
6XlO-12 1X 10--4 2X10--U 4X 10-I 

! 1X1(j-lC SXIQ-' 4X1o--l: I 2X10
6X1Q-12 2XIo--l. 4XIQ-elXI0--1I
 3XIO-IO 3XIO-a U I 9XIo-9X1Q4XlO-s 4XlO-3 lX1D-; lX1D
5X1Q-s 4XHr-:l ZXlO-i lX1D
6X1O-12 lX1Q-4 4XIQ-e2Xllr13 !lXlQ-lD 8XW- f 

Table II

Column 1 Column 2 Column 1 Column 2

Air Water Air Water
(;,c!ml) (pcjml) (pc!ml)

4XID-12 3XIQ
lXlQ-l4XI(re I Xl 0--1 5Xl{}

2XIo-- t lXlQ-1 8XI0--1 5XIQ-"I 
8XIQ-4 6X10--;2X10--7 EXIQ- l 

1X1Q-7 5XJo--i8X1G-4 3XIQ-i' 
' 2XIQ-7 7XIQ-4 2XIQ-tliX1o--' 
2XIQ-e 7XIQ-f 7XID-IO 2XIQ-i 

j5X1Q-1 2XHH3XIo--' 1X 10
3XIQ-s 3X1Q-l 9X10--1l' lXI0-+ 
6X1Q-a 1XlO-!---- ----.,..--- ------_.--------2XIQ-t --_._.__ ... -- ... ---  4XIO-' 

~-------_._----

Element (atomic Dumber) 

Actinium (g9). ____________________ 

Americium (~5). ____._----------- 

I Am 242m	 S 
IIAm 242	 S 
I 
SIAm 243 
I 

Am 244 S 
IAntimony _••________________.______ Sb 12'2 8 
I 

Sb 124 S 
I 

Sb 125 S 
I 

A.rgon (I8L------------------------l A 37 Sub% 
, A 41	 SubArsenic (33) _______________________ 1 As 73 

ilstatine (85) ______________________ 

Barium (56) _______________________ 

Berkelium (97) ____________________
 

Beryllium (4) __ ___________________
~ 

Bismuth (83) ______________________ 

Bromlne (35) ______________________ 

(JadIn1ucrn {48}_____________________ 

Oe.lcium (20)____________________ 

Californium (98)____________ 

Isotope 1 

Ac 2'27 S 
I 

Ac228 S 
I 

Am 241 S 
I 

2X1Q-e 1X1D-2 7X1Q-~S 5XHt
4XIO-7 1X1Q-: IXIQ-eI 6XIQ
3X1Q-tAs 74 S ] XIo--b 2X1D-J 5XIo

2XIQ-3 4XIQ-iIXHHI SXIQ
1XIQ-7 6XIQ-1As 76 S 4XIQ-1 2XIU
lX1Q-7 3XIQ-iJ 6XID-' 2XIU
bXID-7As 77 S 2XlO-J 2Xl ()-! SXlO-
4XIQ-l 2XID-aI 1X1Q-' &XlO-

2XIQ-IDAt 211 S 7XIo--I 5XIQ-' 2XIQ
3Xl,Q-! 2XIQ-3I lXlD-i 7XID

5XIQ-1Ba 131 S 4X1Q-i1X1~ 2XID
4XID-1 IXIQ-sI 5Xl~ 2XI 

Bll. 140 S lXlD-7 8X1o--i 4XID-' axlO-
4XIO-I iXI0--4 lXIQ-PI 2XIQ
9XIQ-IQHk 249 S 2XI0--2 aX10--11 6XIQ
IXI Q-7 2X1D-:I 4XI~ 6XIU

fiXIQ-iBk250 S 1XID-l 5XIo--i 2XIQ
1X1lJ-5 6XID-aI 4XIC-1 2XIQ

5XlQ-26XlO-tBe 7 S 2XID-7 2XIo-
5X1Q-2lXlO~I 4XIQ-' 2XID

Bi 206 S 2XID-7 lXID-a 6XIQ-1 4XIO
1XIQ-7I 1X10--a 5XICrI 4XID

Bi 207 S 2XIQ-7 2XIQ-3 6XIC-i 6XID
1X10-8I 2X1D-a 5Xl({-l~ fiXIQ-

Hi 210 S 6X1D-1 2XIo-l~1X10--' 4Xl[; 
6X1Q-1 1Xl0--;;I 2Xl(rl' 4XIo-

Bi 212 S lXlo--7 lXlQ-2 3XIQ-1 4XI[)
I 2XIO-7 1XID-: 7X10--1 4XID

Br82 S IXlO-e 8XlO-a 4XJQ-1 3XJO
2XlO-7I lXlo--a 6XIQ-' 4XIo

Cd 109 S 5XIO-6 EXlo--a 2X10-' 2XIQ
I 5XIQ-a7X1O--s 3Xl(J-1 2Xl({-

4XIQ-iCd 115m S 7XIo-i lX1Q-f 3XlO
4XIQ-eI iXIQ-l 1X1Q-1 3Xl
2XIQ-rCd 115 S 1XIQ-3 8X1Q-' aXIQ
2X1Q-7 lXIQ-31 6X1Q-' 4XIo

Oa45 8 SXIQ-I 3XIQ-f 1XIo--' 9Xl({
I lXlo--r 5X1Q-s 4X10--' 2XIo

Oa47 8 1XIQ-S 2X10--r 6XIQ-' 5XI[)
2X1Q-1I lXlQ-a 6XIQ-' 3XIo

Of 249 S 2XIQ-l: lX10--i . 5X1Q-1I 4XIo-
lXIO-IO i 7XIQ-4I 3X1cr1% 2XJO

Of 250 S 5XlD-12 2XIo--l,4XlU-· lXlG
lXW-lliI 3XIQ-l~7XID-' 3XH)

C!251 S 2XIo--l~ lXlo--l 6XIQ-H 4XJo
IXIQ-loI BXIO-f 3XW-1; 3XlO

Ct 252 8 2X1O-1l 7XlO-1 7Xl(}-l< 2Xl<T
I 7XIo-~lX10--J1 4Xl (}-l~ 2XJ<T 

C!253 8 3XIQ-ll8X1lr ll 4X1Q-· lXlo
8XW-;' 4XI0-~r SXlU-1' lXlO"

Cf254 S 5XID-l'l ~XlO-1 2XlV-' 1XIO" 
1 IiXHr l- 4XIQ-' I 2XID-I. lXHr 

138
 



Chepter I-Atomic Energy Commission 

ApPENDiX B----Continu{'d 

CO:';Ci::-'""TBA'I'IONB IN AIR AND 'WATER ABOVE 1"...TUlUL BACKGROUND~oDtinued 

(See notes at end of ?ppeDdixj 

Element (atomic number) 

rbon (5). ________.. ______ .. _.. _____
Co. 

riuro (58) ___• ___ ••______________
Oe 

sium (55) ... _. ____..___________.....Oe 

lorioe (17) ________ .._____________
Cb 

mium (24) ____________________
Obro 

00baIt (27).__ ----....--- .... -- ---- ---

pper (29)________ .-- - ___________00 
rlum (96).______________________

Cu 

sprosium (66} ____ .._____________
Dy 

Inium (W) ... __• ________.~._.Einste 

fllDl (68)_______••_______ .-----Erb 

! 
I 
i 
i 
I 

C14 
(CO!) 
Ce 141 

ee 143 

I Ce 144 
Cs 131 

Os 134m 

Cs 134 

Cs 135 

Os 136 

Os 137 

C136 

C138 

Cr 51 

0057 

00S8m 

CoS8 

Co 60 

CuM 

Om 242 

Cm243 

Cm244.a. 

Cm245 

Om 246 

CmZ47 

Om 248 

Om249 

Dy 165 

Dyl66 

Es 253 

EsZM.m 

Es254 

Es255 

Er 169 

ErI7l 

Table I Table II
( 

Column I ColUl:m Z ColumJ:J 1 I Column 2l,otope I 

WnterAir Air Water 
(",ciIP.J ) (pC/ITJ) Cue/rol) (~eiml) 

1i 
1Xln-;s SXlG-44XhH u 

5XIU-: --_...:~~~~. j 1Xln-'Sub --------_.- -- --
4Xl(l-7 3Xl()- 2Xln-< 9Xl()-lS 

3XlQ-i 5XI0-PZXlo-1I 2XIo-' 
9XIO-i3XlO-7 lXID- 4XID-~S 
7XlO-i1XIQ-' 4XIo-l2Xlfr i1 

IXlO-; 3Xl()-lt I lXlo-lS "XID-' 
2XID-IO3 Xl()-' lXIO-16XIO-iI 

7Xl()-2 4XIo-1lXI0-' 2XIO-'S 
3Xl()-2 IXIO-7 ()Xl()-l3XlO-~I 
2XlQ-l lXlO-6 6XIo-t4XIo- lS 
3XIQ-2 2XIo-,6XIQ-e lXlD-tI 
3X1D-l4XIO-~ 1XID-i 9XlQ-1S 

4XIG-IO1XIQ-~ lXlD-t 4XIO-1I 
:iXlO-t 1 XlO-l2XID-&5X 10-1S 
7XlO-i9XlO-> 2XIQ-laXlO-'I 

4XlO-i 2XIQ-t 9Xlo-IS IXI0-' 
2XlO-i GXIO-i2XW-3 6XIO-1I 
6XlO-o 4XH)-l 2 Xl{)--PS 2 X 10-1 

lXIO-8 1 XlO-i 5X1Q-"-lO 4XH)-6I 
4XIO-i 2XID-a 1X 10-8S 8XIQ-' 
2XlO-~ 2 X10-: 8XlO-IOI 6XIQ-'

1 XIQ-2 9XlO-s3Xl~ 4XIQ-tS 
2XlQ-1 lXlQ-2 7XI0- 1 4XID-lI 
lXlD-S 5XIQ-: 4XlO-lS 2XIQ-1

5Xlfr-: 8XlO-i2XIQ-{ 2XIQ-lI 
3XIQ-{ lX10-12XHr2S 5XlO-' 
2XIQ-l 5XIQ-alXlo-: 4XIO-{I 

8XlQ-22XIO-1S 6X1.07L 3XIO--
6XIC-z 3XlO-19Xl()-!I 2XIO-3 

8XIQ-l 4XIQ-l aXIO-!S 1 X10-' 
3XW-:5Xl~I 2XIQ-' 9XlO-' 

3XIQ-l lXlO-1 IXIQ-sS 5XIQ-'
9XIQ-P 3XID-IDlXlQ-:I aXlO-1 

lXIQ-l 7XIO-8S 2XI~ 3XIO-1 
6XIQ-1 4X1Q-sIXl~I 2XIQ-'

lXlQ-tD 4XIQ-U7XIQ-l 2XlO-sS 
2XIQ-IO 6XlO"UiXIG-4I aXlo-' 
5XIQ-u 2XIQ-13lXIQ-lS 5XlO-' 
lXlQ-IO aXlQ-127XlQ-4 2XIO-JI 
9XlQ-12 ZXIO-lS SXllr13 7X1Q-e
lXlO-ID 3XIQ-128XIQ-lI 3XIO-' 

lXlQ-l 2XIQ-ll5XID-US 4XIO-I 
IXIQ-ID 4XIQ-128XIQ-fI 3XlQ-'
5XIQ-12 lXID-{ 2XID-13S 4XIO-' 
1XID-IO 8XlO-fI 4 XHr-12 3XID-' 
5XIQ-u lXlQ-l 2XIQ-nS 4XIO-I 
IXIQ-IO 4XlO-I;6XIQ-II 2XI0-' 
6XIQ-l1 lXlQ-s 2XID-US 4XIQ-r 

4Xl()-I 4XlQ-13I lXlo-1l IXlQ-'
IXIQ-s 6XIQ-: 4XIQ-1S 2XIQ-'
lX10-;; 6Xl()-2 4XIO-7I 2X1Q-1
aXlG-! lXlo-: 9XI0-s6 4XIQ-'
2XlQ-lI 1XID-: 7XID-s 4XIO-I 
2XlQ-7 lXID-1S 8XID-~ 4Xlo-' 
2XIQ-7 7XIQ-aI lXlo-a 4XID-'
8XlO-1OS 3XIO- lJ7XIo-l 2XIO-' 
6X1Q-IO 2XIQ-1lI 7XID-4 2XIO-' 

2XIQ-IOS 5X1D-~ 5Xlo-l 2XlO-' 
6XID-~ 2X1Q-l lI 5XID-4 2XIC-1 
2XID-tlS 6XIQ-t:4XIQ-' lXlO-1 
IXID-IO 4XIQ-l 4XIG-12I lXIQ"
5XIQ-IO 2XID-llS 8XIo-' 3XI0-' 
4XlO-IO 1XID-IlI 8XID-4 3XIO-1 

3XI(j-l 2XID-!6XIo-7S 9XIO- j 

3Xl0-; lXlQ-i4XID-7I 9XI0- 5 
3XIQ-2S 7XIQ-' 2XIQ-' lXHH 

T 6XIQ-7... 3Xl~ 2XliT' lX10·· 

13950-025--71----10 



Ap~l1dix B Title 10-Atomic Energy 

ApPENDIX B--Continued
 

CO:-:-CENTRATIONB IN AlB A.ND WATER ABOVE NA.TURAL BACKGROOND--continued
 

[See notes at end of appendi3:]
 

Element (atomic Dumber) 

Europium (63) ____________________ 

Fermium (100) ________•____ -------

Eu 152
 

Eu 152
 
(T/2=13 yrs)
 
En 154
 

Ell 155
 

FmZ54 

Fm255 

Fm256 

Table II
Table I
 

Oolumn 1 I Column 2
Oolumn 2
Oolumn 1
Isotope 1
 

Air WaterWaterAir 
(pcjml) ( ..elm!)(/lc/ml)(pc/rol) 

, , 
lXIQ-~2XIQ-3 6XIQ-'4X1D-i8
 
lXlO-E 6XIQ-s2XIQ-33XlO-1(T/2=il.2 brs) I
 
4XlO-1~ 8XIQ-s2Xl()-l1X 10-1
S 

2Xl(j-3 6XIQ-n 8XIQ-~2XlO-E1
 
6XJO-t I lXl(j-1O4XIQ-i 2XIO-sS 

2XJO-~6XiO-' 2XIO-1C7Xl(j-'I
 
ZXl(j-t9Xl(j-g 6XIO-3 3XlO-'S 
2XIQ-16XIQ-s 3XIQ-'7Xl(j-'I
 
lXl(f-14XIQ-3 2XIQ-'6XIQ-'S 

4XIQ-3 2X1Q-'7XI0-8 lXlo-'1
 
6Xl(j-1U 3XID-t2Xl(j-s 1 XID-3 S 
4X1Q-IC 3Xl(j-~lX1(j-t lXI~I
 

IlXIO-l1X 10-10
3XlO-t 3X 1()-IS 
6Xl(j-ll IlXIo-l3XID-t2Xl(j-'I
 

2XIQ-~ 8XlD-f2XIO-15XID-tS 
9XI0-3 5XlD- l3Xl(j-e lX1o-3I
 
8X10-iZXl(j-7 6Xl()4 ZXlO- 1S 

2Xl(j-19X1(j-s 3X1Q-'6X1.O-SI
 
8XlO-j2XIO-t5X1(j-7 2XIQ-JS 

4XIQ-l lXI(j-' 8XlO- 1ZXIO-SI
 
8XlO-~ 4XID-j2Xl(j-7 lXl~S 

4XlO-&6XIo-~lXlD-a2XID-7I
 
5XIQ-3 2XIO-1IXlO-& 4XIo-7S 

2XIO-7oXlQ-2 2XIO-16X1Q-6I
 
4X1(j-1lX1()-6 5Xl~ ZXIO-'S 

4XID-l6XIo-7 2X1o-1 IXIo- lI
 
lXlO-1 fiXID-12XIO-a3XIo-7S 
8XlO-v2XIO-7 1X 10-3
 5XID-'I
 

2XIQ-15XlO--3 'lX1Q-'lXI()-6S . 3XlO-i8XIQ-7 2XID-1'lXID-I
 
2XIO-3 1XIo-~ 7X1D-14X1(j-'S 
2X 10-1
7XID-1 3XIQ-' 7X1D-'I
 
9XI(}-6 7XID-'2X1o-7 3XJo-'S 
9Xl(}-6 6XID-i2XID-7 3XIO-'I
 
lXl(j-l 2XIo-7 3XIo-I5XI()-6S 

2Xl(j-l1XIo-l 3XIo-l5XI(}-&I
 
4XI(j-12Xl(j-aSub .. ------------ -------ixiQ=j4XIQ-1 3Xl(j-l8XlO'-1S 

4Xl(j-2 2XIQ-77XI()-6 lXHHI
 
5Xl(j-tlXlo-7 4XIQ-' 2XllJ-1S 

7XJo-iO2XIQ-B 5XID-1 2XIo-lI
 
1 XJQ-2 8XIo-IS 2XICM 4XIo-' 
lXI(j-a 4Xl{)-12Xl()-6 6XID-~I
 

2XIQ-7 3XID-3 9XIQ-'S 9XID-' 
3XI(}--$ 3XI(}...-l lXIG-~I
 9XIo-' 
5XID-i 4X1Q-& 8X1(j-1l8
 2XIo-' 
2XlC)-7 6XI(}...-lI
 6XIG-' 2XIo-' 

S 5X10-1 9XlG-11~XlO--' 3XIo-' 
lXlO-' t 9Xll)-J3XID-r 3XIQ-JI
 

I Xl.()-~ _ 2XIO:-ll2XHJ-iS tiXIo-' 
7Xl(j-1 6XIQ-3 2Xl{J-iI
 2XIo-l 
9XIa-; lXID-1Os 6XID-1 lIXIQ-' 
3XIQ-7 IXIO-lI
 2XID-3 6XlQ-' 

2Xl(j-32XIC-7S 3XIO-' 8XIlr' 
2XII)-lI
 9Xla-7 5Xltr3 3XID-' 

3XIQ-i 4XIQ-u 1Xll)-J 2XJD-1S 
2XI(j-l lXIQ-1I
 7XIo-' 4XIo-j 

.5XIQ-1 4XIQ-JS CXIo-' 2X1V-1 

IXl(j-7I
 3XIQ-t 2XIo-' 6XIo-' 
S 7XID-f lXl(j-' 4XIV- fIXIo-' 

2XIQ-3 7Xl(f-i4Xl(l-7 lXIo-31
 
2XIQ-14XID-iS 6XID-'lXlD-t 

5XIQ-3 2Xll)-lI
 lXlQ-'4XIQ-' 
lXIQ-· 4Xll)-IlXlD-7 4Xlo-tS 

9X1(j-1O 4XIQ-11
 IXI~3XID-' 
2XI(j-7 I I XI{)-!
 3XIQ-lS 8X1(j-' 
2XlU-1 9XIQ-f 5XIQ-1r 3X 10'"'1 

.FIUOT~~ (9)- ----------.-----------1 F 18 _ 
GadolImurn (64) ___________________ j Gd 153
 

Gd 159
 

Gallium (31) _______ ---------------- Gs 72
 

Germanium (3'2) ___________________
 Ge71 

Ctold (79) ______________ ------ ______ Au 196
 

Au 198
 

Au 199
 

Hafnium (72) ______________________ RllSI 
Ifolrniucrn (67) _____________________ Eo 166
 

Hydrogen (1) _.____________________ r H3
 

Indium (49) __________• ____________ In 113m
 

InlHm
 

In 115m
 

In 115
 
oaine (53) ________________________ 1125
 

1 126
 

I
 

, 
1129
 

I1Sl
 

I 1132
 

1133
 

1134
1
 
I 1135
 

r!dlurn (77) _____••••• __ • ___ •______ Ir 1llO
 

1r 192
 

I r 104
 
i
 

140
 



Chapter I-Atomic Energy Commission Appendix B 

APPENDIX B-Continued
 

CQ5CI:l'tTB.ATIONS !N .na .&:Im WATER ABOVE NATURA.L BACKGROUND---contlnued
 

[See notes at eud of appendiIj
 

- I Table I Table II 

Blement (atomic Dumber) Isotope 1 Column 1 
\ 

Column :2 Column I Column '2 

AIr !, Water Air Waler 
(pe!m]) 0<c!mJ) 0tc!ml) c,.c/ml) 

eon [;16) ............ ,., ........ .,..,. ________________ Fe 55 S 
I 

9XIQ-' 
lXI~ 

:2XIQ-2 
7XlO-2 

3XlfJ-' 
3XlfJ-' 

SXlO-4 
2XliJ-' 

yptOll :; (.:15) _____________________ 

an tlJunum (57) ___________________ 

ead (~2)---.-.____________________ 
L 

L 

Fe 59 

KrS5m 
Kr85 
KrS7 
KrSS 
La 140 

Pb 203 

S 
1 
Sub 
Sub 
Sub 
Sub 
S 
I 
S 
I 

IXIQ-l 
5XIQ-' 
6XIO-<1 
I XIO-~ 

J X 10-<1 
1XIO-<1 
2XlO--; 
iXIQ-; 
3XI~ 
ZXIO-<1 

ZXIQ-' 
2XIQ-.l 

... _------------
1-------------
!-------------

------;X10=.
7XIQ-4 

II Xio-: 
IXIQ-: 

5XIQ-~ 

2XIo-~ 

lXlo-' 
3XIQ-7 
2XIQ-8 
2XIQ-8 
5XIQ-; 
4XIQ-g 
IJXIQ-8 
6XlO-o 

GXII)-I 
5XIo-' 

- ... _....-------
--------_... --_.. 
... ..,----_._-----_.
---_... _------_.

2XIo-' 
2XIQ-1 
4XIo-' 
4XIo-' 

Pb 210 S I XIQ-1O 4XIO-<1 4Xlo-l. IXI0-7 
1 ZXlO-H 5XIo-· 8XIQ-u ZXl~ 

U tetiurn (71) _____________________ 

langanese (25) ____________________ 

Pb 212 

LuI77 

:Mn 52 

S 
I 
S 
1 
S 

2XI0-' 
2XIO-1 
6XIQ-' 
5XIQ-' 
2XIo-' 

I 

6XIo-t 
5XlCr-J 

3Xll)-J I3XIo-J 
lXID-

6XlO-lit 
7XIQ-H 
2XIo-' 
2XIo-i 
7XIQ-g 

2X1Q-' 
2Xltr' 
lXIa--' 
IXI~ 
3XIo-' 

1 IXItr' 9XID-t 5XIO-v 3XIo-' 
1\1n54 S 4XID-' 4XID-· IXIQ-9 lXIa--' 

leTcury (80) ________________ ..._____ 

MuM 

Hg 197m 

I 
S 
I 
S 
I 

4XIo-' 
SXIO...I 
5Xlfr--I 

iXIQ-r 
8X10-' 

j 
! 

3XIo-
4XID-a 
3XID-' 
6XID-3 
5XID-J 

lXlQ-9 
:JX IV--' 
2XlO-~ 

3XlO-' 
3XIQ-1 

1XIo--i 
1XID-4 
lXlo-i 
2X1D-4 
2X1D-4 

Hg 197 S 
1 

1 XIO-<1 
3X10-<1 

9XID-3 
lXlD--

4XIQ-i 
9X1Q-1 

3XI0-4 
5XIo-i 

olybdenum (42) _________________ 

eodymlum (£0) __________________ 

M 

N 

Hg203 

Mo99 

~d 144 

S 
1 
S 
1 
S 
I 

7XI0-1 

1Xl0-' 
7XID-r 
2XIQ-7 
8 X10-11 

aXI0-10 

5XIO-' 
3XIQ-J 
5Xl()-4 
lXlD-1 
2XIo-
2XID-' 

ZXlO-v 
4XIQ-1 
3XIQ-s 
7Xlo-t 
3XIQ-11 
lXlQ-ll 

2XItr· 
lXlQ-j 
2Xl0-4 

4XIQ-i 
7XIo-' 
8XI0-1 

NdH7 S 4XIo-r 2XIo-- IXIQ-g 6X10-1 

I 2XIo-r 2X1D- 8XlO-~ 6XIO-' 
Nd 149 S 2XI0~ 8XIo-, oXUrB 3XHi-1 

eptunium (93) _________- ________ Np 237 
I 
S 
I 

1X 10-<1 
4XIQ-I, 
lXlo-lD 

SXIo-, 
9XIO-s 
9XIQ-J 

/)X1Q-1 
lXlQ-Ia 
~XlO-12 

3X1D-' 
3X1(1-<1 
3XI0-1 

ickel (28) _. ______________________N 

Np 239 

Ni 59 

S 
I 
S 

8XIQ-I 
7X1D-' 
5XIo-' 

4XIQ-· 
4X10-a 
6X1Q-3 

3XlO'-8 
2X10--8 
2XlO-s 

1X1Q-' 
lXlQ-' 
ZXIo-l 

I SXIo-r 6XID-J 3XIQ-g 2XIo-l 
Ni63 

Ni 65 

iobium (Columbium) (4l) ______...l Nb gSm 
! 

Nb 95 

Nb 97 
smiu!u (76) ______________________1 

as 185 

i as 191m 
\ 

I 

I
Os 191 

as 193 
I 

1 "
Pa.I_dmm (46L 1 Pd 103 

I Pd 109 

Pbosphorus (15)-------------------1 P 3'2 

o 

N 

s 

b 
I 
S 
I 

S 
I 
8 
I 
I:: 
1 
S 
I 
S 
1 

"'-' 

I 
S 
I 
S 
I 
S 
I 
~ 

I 
I 

i IXlu 
7X1o-l 
6X1D-7 
4Xltr i 

7X 10-1 

I:'X ]!)-! 

\ 
6XIo-! 
3XIQ-r i
9XID-' I5XIo-, 
rXHr7 I 
2XID-I 

I5XlO-' 
1XID-7 
6Xl~ I5X10-~ 

I.sXlI)--; 
5XIo-, 

I2XIo-~ 

9XH)-~ [ 

lXl0-5 I4XID-r 
4XH)-7 1 

3XIo-; 
rJ-{ lXlLr 

SXJO-J 
3XIo-J 
2XIo-· 
.5Xlv-' 
7XIG-' 

8XltrJ 

2XID-: 
4X10-3 

3XlO-1 

J Xll)-: 
1Xl(r-2 
3XID-J 
3 X 10--3 

3X1D-2 
3X10-2 

2X10-· 
2X1o-: 
,Xlcr-, 
iXI0-1 
5XIo-~ 

5XID-J 
2XICH 
:2XID-3 .. 2 

"XIU 
3XI0-1 

2XIQ-s 
1 XIQ-'I 
2XIQ-' 
3XJt~ 

2XlO-~ 

1X 10--1 
3Xlfr-5 
2XiO-~ 

4Xl:J-~ 

5XlG--' 
2XIV-' 
3Xlo-t 
2XIQ-7 
2X1Q-7 
2XIQ-
2XIo-~ 

6XlO-r 
3Xllr7 
4XIQ-l 
lXU;-~ 

1XlI)-1 
9Xll)-I. -I 

J 

3XIQ-i 
3XIo-' 
IIXIo-· 
iXIQ-
2XIo-' 
:tXiO-' 

3XID-' 
7XIo-l 
lXlQ-i 
lXHrJ 

4XHr-' 
4XJ{)-4 
lXlo-' 
1 Xl()-4 
9X1~ 
9XIQ-l 
7XIQ-· 
7X10-: 
3XIo-J 
2X10-J 

. 2XIo-f 
2XID-f 
6XlO-1 
6XIo--! 
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Appendix B Title lO-Atomic Energy 

APPEXOIX B-Contlnued
 

CO~CE:1'ITRATI0NS I::i AIR A)I'l) WATER ABOYE NATURAL BJ..CKGROUND--<.'ontinued
 

[See "pates !It end of appf'Ddix]
 

I
 
I 

i 

Table I 

Column 1 

Air 
(;.rcjml) 

Column 2 

,Vater 
(;.rc/rnJ) 

8XlO-T 
6XIO-1 

7X1()-1l 
5Xl()-1l 
6Xl~ 
.5Xl~ 
8XID-' 
6XIlJ

' 2XlO-12 
3XlO-u 
2XlO-J2 
4X1V-1I 

2XHr-11 

4Xllrll 
9Xllrll 
4XID-8 
2Xlo-12 
4X10-1l 
2X1o-~ 

2Xl(l-G
2X1Q-12 
3XID-n 
5XID-u 
2XIo-lt 

2Xlf)-e 
lX1{j-l 
2XlQ-r 
2Xlo-' 
3XlQ-r 
2Xlo-, 
6Xlo-' 
1XlD-' 
3XIo-l 
2XID-r 
2XlD-t 
8X10-lt 
lXl{j-12 
1XIo-IC 
6Xl{j-'
2XIo-T 
Z'X1Q-9 
2Xlo-IO 
5X1D-i 
7XllrlIJ 

3Xl{j-lJ 
5X10-11 
7Xlo-IJ 
4XlQ-1I 
3XlQ--r 

-- .......... - ------
IXIo-r 
SXl()-11 
2XIQ-r 
6Xlo-' 
2XID-7 
9Xl~ 
5XIQ-r 
4XIQ-' 
2XIo-r 
8>-:lo-~ 

6XIo-£ 
8XIo-r 
5XID-7 
3XID-7 
7XIQ-1 
eX10--' 
7XI(r-1 

4XIV-' 
:>XHr' 
3XIV-: 
3XIV-' 
3XIo-· 
3XiC-: 
4.XJo-
3Xl0-
lXlV-' 
8XHr-1 

1XIV-' 
8XID-' 
lX1()-l 
8X1Q-l 
iXlD-' 
4X1v-1 

lXlQ-l 
9Xl(}-< 
1XlD-2 

lXlD-l 
lX1Q-l 
3XIQ-l 
2XIo-' 
8XID-' 
9Xl()->l 
6XIQ-l 
9X1Q-1 
9XIQ-l 
lXIQ-: 
lXIQ-: 
6X1D-3 
6XID-3 
1XIQ-3 
lXlD-3 
7XID-3 
7X1Q-: 
3XlO-1 
8XIQ-l 
4XlD-t 
3XlO-: 
2XIo-i 
lXHr-- l 

7XID-l 
2XID-1 
4XIQ-7 
9X1Q-l 
8X1o-l 
7X1Q-1 

----_ .... _-_ .. _... -... 
-----------------.-- .... _--_.

2XlQ--! 
8XlD-: 
3XIQ-1 
lX1~ 
7Xla-: 
4XIo-! 
2XID-· 
9XIQ-l 
4Xla-1 

3XIQ-: 
4XIQ-1 
3X1Q--1 
2XIo--l 
7X1C~' 
3XHr
5XlD-a 

1 
Element (atomic !lumber) I Isotope I 

j 
1 
r, 

Platinum (78) ••____. __________ 

Plutonium (94)

olonJurn (B4) ______ ~~ ____________P ~ 

Potassium (Ill) _- ----------------- 
Praseodymium (59) ________________ 

Radium (88) 

R£K>dituJl (45)----------------_.--

ubidium «7)________R 

._--' Pt Hil '-'" 
I Pt 193m 

I 
S 

! I
I Pt 197m S 

I
f 

Pt 197 
I 
S 
I-1 Pu 238 S

I I 
Pa 239 S 

I 
SIPa 240 I 

" Pu 24.1 S 

I 
SIPr 143 I 

Promethium (61)__________________ Pm 147 S 
I 
SIPm 149 I 

p rotoactinium (1J1' - ____________ , Pa 230 S 

I 
Pu 242 S 

I 
Pu243 S 

I 
Pu 244 S 

I 
Po 210 8 

I 
K42 S 

I 
Pr 142 S 

Radon (86) _-___________________, Rn 220 8 

I I 
Rhenium (75). ________________1 En 222 S 

I 
Pa231 S 

I 
8IPa 233 
I _________________._-1 Ra 223 S 
I 

Ra224 8 
I 

Ra Z?6 8 
I 

Ra228 S 
I 

Re 183 S 
I 

Re 186 8 
I 

Re 187 8 
I 

Re ISS S 
I 

Rb 103m S 
I 

Rh 105 S 
I 

Rbf6 S 
I 

Rbf.7 S 

TablE 1I 

Column 1 

Air 
(uc)mI) 

3XIG'-! 
2X1o-, 
2Xlv-' 
2Xlv-1 

2Xlv-1 

2Xlv-r 
3X1V-~ 

2XID-8 
7Xlv-H 

3XIO-11XHr-J2 

5XlO-16Xlv-1t 

lXlo-l2 3Xlv-' 
6X1D-U 5XlO-' 

3X1O-~lXllru 
3XlD-1: 2Xlo-' 

1XIo-alXlD-S 
6XlQ-1l 5XID-' 

2XlQ-11X 10-12 

6Xlo-8 :3XlD-' 
8X1Q-8 3XlO-i 

4Xl(r-16XID-H 
I Xl(}-l 1X 10-12 

2XlQ-ll 7XID-' 
7XIQ-12 3Xl(}-1 
7Xl(}-~ 3XID-' 

2XI(}-14X10-v 
3Xl(}-~7XID-t 
3X1(}-15XlD-v 
5Xl(}-1lXl{j-s 
5XlO-t6XICH 

2XIQ-i 2XlO-' 3X1Q-l 2X1D-l 
4XI(}-1lXlQ-S 

8XlQ-i 4XlO-1 

6Xl(}-1l 2XlO-1 
3X10-1i 2X1{j-'

9X1O-l4Xl(r-H 
2Xl(}-14XIO-u 
lXlo-l2XHr-1 

lXlD-16XID-> 
6Xl(r-ll 7XlD-; 
8Xl(}-12 4XIo-~ 
2XIQ-IIJ 2XlCr' 
2XID-U 5XlO-' 
3XID-a 3Xll)-'
2XIQ-12 3XJ(r--1 

3X1Q-;2Xl{j-U 
lXlO-u 3XIQ-l 
lXlCls ..------- .... ---_.. 

------_.... -----
3X1Q-v 
IlXl{j-8 
5Xllri 

ZXIo-l 
SXlD-~ 

3XJo-r 
2XlD-l 
lXlO-s 
6XID-O 
3XHre 
2Xl~ 
3Xla-t 

2XIo-S 
lXlo-1 

2XIQ--P 
2XIQ-s

I 2Xlrr~ 

Column 2 

''late: 
C"e/ml) 

I 
I XIO-' 
lXlo-< 
lXlQ-3 
IXlD-a 
1XHr-' 
9XlO-' 
1XlO-' 
lXlO-i 
.5XIO-\ 

-_._--- ... ---,..-_ .... 
6XIlT' 
3Xlo-' 
9Xlo- l 

5XIIT I 
:3Xlo-~ 
~XIo-l 
6XIo- 1 
3Xla- 1 

1XIo-1 
lXIa-: 
lXl(}-~ 

1Xl(}- I 

7XIo-' 
2Xl(}-' 
lXlo-l 

J 2XIo- ( 
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COXCXNTRATlON8 IN 

Element (stomic number) 

tbenium (44) _____________ ... _____ 

~rJum (62) ... _____ ... ____________... 

;dium (21) ______ ~ __ ... _... _.._______
Sc:Ul 

enium (34) ____... _... ______ ......... ___ .........
Se} 
con (14) __ ... _..___________........ ____•


Sill 
er(47) .. ________________________

Ellv 

'UIO (11). ________.._____________
30dl 

'Otium (38) __________ • _________
Stro 

ar (16) _________________________
5ulf 

ta1u.m ('i3) _____..__________• ____
Tan 

hnetium {43}___________________
Tee 

ApPENDIx B--Continue-d 
AtE. AND WA'1'ER ABOVB NATUliAL BACKGROUND---cuntiDued 

ISea notes at end of llppendiA] 

Isotope 1 

Ru Si B 
I 

RUI03 S 
r 

Ru 105 S 
I 

Ru 100 S 
I 

8m 14.7 8 
I 

Sm 151 S 
I 

Sml53 S 
1 

Se 4{j S 
I 

Be 47 S 
I 

Se 4S S 
I 

Se 7!i S 
I 

8131 S 
I 

Ag 105 S 
I 

Ag 110m S 
I 

Ag 111 S 
I 

Na 22 S 
r 

Na Z4 S 
I 

Sr8~m S 
I 

Sr 85 S 
I 

SrB9 S 
I 

St 90 S 
I 

Sr 91 S 
I 

Sr 92 S 
r 

835 S 
I 

Ta 182 8 
I 

Tc96m S 
I 

Te 96 8 
I 

Tc giro S 
I 

Te 97 S 
I 

Tc99m 8 
I 

Tc99 S 
I 

I Table I Table II 

Column 1 Column 2 Colwnn 1 ColuIlJ1l 2 

Air Vlater Air Water 
(pc/ro!) (pcjml) (pc/ml) (pc/ml) 

ZXIQ"'~ IXHr: SXlO-8 4Xl{J-l 
2XIQ-° I XIQ-: 
5XIo-7 2Xlcr-' 

6XIO-s 
2XIQ-8 

::lXID-· 
8XIQ-I 

8XIO-° 2X1o-a 3Xl~ 8XIo-~ 
7XIQ-l 3X1O-~ 2XI0-8 lXIo-· 
5Xlo-7 3XlO-l 2X1Q-s lXIO-' 
8X1o-s 4XIQ-4 3Xlo-'l lXlo- t 

5XIo-· 3XIQ-4 2X1O'-ln lXlcr l 

7XIQ-ll 2XlQ-a 2XlO-ll 6XIQ-a 
3XIO-IO 2XIo-a 9XIQ-12 7XIQ-1 
6XIQ-! 1XI(r-l 2XIQ-v 4Xlcr' 
lXlo-' lXIo-: 5XIQ-i 4XIQ-4 
5XIQ-7 2XHr-3 2Xl(}-i 8Xlcr· 
4XIQ-l 2Xl(ra lXlo-l 8XIQ-1 
2XIQ-l lXl(r3 8XIQ-i 4Xl(r1 
2Xl(r' lXlQ-a 8XlCF-1C 4XIQ-I 
GXl(rl 3Xl(ra 2Xl(ra 9X1Q-! 
5XIQ-l 3XHr3 2Xlcr8 9Xl(rl 
2Xl(rl 8X1(r' 6X1Q-i aXIQ-6 
lXIQ-' 8XIQ-4 5Xl~ 3XIQ-s 
lX1Q; 9X1crz 4Xl(}-i 3X1{J-l
lXl(r7 8XIQ-a 4Xl~ 3Xl{J-l
6Xl()-6 3Xl(r: 2XIo-l 9XIo-' 
lXlQ-6 6Xlo--a 3XIo-i 2Xl{J-l
6XI0-7 3Xlo--t 2Xlo-' lXl<r-4 

8Xl<r-8 3XIo-a 
2XIQ-7 9XIG-' 

3Xl~ 
7Xl~ 

IX1(r4 
3Xl<r-1 

lXlG-s 9Xl(r' 3XIG-lo 3XIo-I 
3XIQ-7 lX1(ra lXlG-' 4XIQ-& 
ZXIQ-7 lXl0-3 SXIo-~ 4XlQ-6 
2XIQ-7 lXlQ-a 6Xl~ 4Xl<r-' 
9Xl~ 9Xlo-< 3XIo-iO 3XIo-1 

lXlQ-6 6X10-1 4XIo-' 2X1G-' 
lXlCH 8XIQ-4 5XID-9 3Xl<r-1 

4X1Q-6 2Xl(rl lXlo-& 7Xl<r-1 

3XIo-' 2Xl(rl 
2XI<r-7 3Xlcra 

lXlo-& 
8Xl(r~ 

7Xlo-a 
1Xl0-' 

lXlo-l 5XIo-a 4Xl~ 2XIQ-'
3XIQ-s 3XIG- 3XIQ-l0 3Xlo-t 
4X1Q-J 8Xl{J-l lXl(rt 3XlQ-1 
lXlO- lXlQ-' 3XlO-ll 3XIQ-7 
5XIQ-il 

I 
lXlG-a 

4XIQ-' 2XIQ-a 
3XlG-7 1X 10-. 
4XlQ-7 2Xl~ 

2XIO-ln 
2XIG-' 
9X1f)-1l 
2XIG-' 

4XIQ-t 
7Xlcrt 

5Xl0-' 
7XIQ-'

3XID-7 2XlQ-a 
3Xlcr7 2X1Q-' 

1XIQ-a 
9Xllri 

6XlQ-i 
tiXIo--l 

3XIQ-7 8XIQ-! 9Xllri 3Xl(r4
4XIQ-' lXlQ-a lXlD-9 4XIo-a 
2Xlcrt lXlQ-i 7XIO-ln 4Xl(rl 
8Xl<r-1 4Xl{)--! 3XI{)--6 lXlQ-2 
3XIG-i 3XIQ-l 1Xl{)--6 IXIo-J 
6XIo--7 aXIQ-a 2XIQ-i lXl{J-l
2XIQ-l IXlO-a 8XIQ-~ 5XIG-' 
ZXIQ-4 lXlQ-7 8XlO-I 4Xlfr-' 
2XIQ-l 5XIQ-a SXIQ-~ 2XIo-' 
lXlQ-' 5Xl{)--2 4Xl(r1 2Xlcra 
aXlcr r 2XI0-2 lX1cra SXlcrl 
4XI(;-& 2Xllr1 lXl~ 6Xllrl 
lX1Q-' SXIQ-: 5XIo-l 3XIQ-a 
ZXIQ-& lXlo-: 7XIQ-I 3XIo-' 
6XIo-; 5XIQ-a 2Xllr~ 2Xllrl 
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Appendix B	 Titre lO-·-Atomic Energy 

APPENDIX B-Continued
 

CONCENTRATIONS IN .AlE .AND WATER ABOVE NATURAL BACKGROUND---eontlnued
 

ISee notes at end of appendix) 

I Table! i Table II 

Isotope!Element (atomic number) 

1 
!

Tellurium (52) ________ ~ ____________ 1 Te 125m S 
IITe 127m S 
I 

Te 127 S 
I 

Te 129m	 S 
I 

Te 129	 S 
I 

Te 131m	 S 
I 

Te 132	 S 
ITerbiuan (65) ______________________ TbHiO	 S 
I

Tballium (8t). ____________________ T1200 S 
I 

TI20l S 
I 

T1202	 S 
I 

T12D4	 S 
I

Thorium (90) _________________.____ Th228	 S 
I 

Th230	 8 
I 

TbZ32	 S 
I 

Tb natural	 S 
I 

1'1234	 S 
IThulium (69) ____________________ 'I'm 170	 S 
I 

Tmln S 
1rln ___________________________ I 

(~) 

Sn ll3	 S 
I 

8nl25	 S 
I

Tungsten (WoHrnm) (74)_________ '\\' 181	 S 
I 

IV 185	 S 
I 

W 187	 S 
IU rallium (92) ____________________ U230	 S 
I 

U 232	 S 
I 

U233	 S 
I 

U 234	 S 
I 

U 235	 S 
I 

U236	 S 
I 

U 238	 S 
I 

U 240	 8 
I 

D-na,ural	 S 
I 

Column 2 Column 1 Column 2Column I 

Water WaterAirAir 
(p.c/ml)(~cirol)(uc/mJ) (pc/mJ) 

,I 
4XI0-7 f,X10-t 2XID-1X1o-1 

1XlO-t4XIo-~IlXID-' 3X1C-
lXlO-7 5X1D-~ 6XH.H2XIo-· 

IX1D-4XIo-~ 2XIo--t 5XIO-' 
6XJO-!SXlO-t 3XIC--~2Xl('rl 

;!XlU-~3X1o-o9X1D-; 5X10-3 
3XlO-i8X10-; 3XIO- flXID-· 
lX1D-~3XIO-! 6XlO-4 2XlD-s 

8XIQ-I2X1o-75XlO-1 2XIO-z 
1XID-;2XI0-2 SXIG-<4X1D-o 
1XIO-!4XJQ-7 6XIO-t2XIo-S 

1XIO-3 6XlO-9 4X1D-I2XID-; 
3XH,>2XID-7 9X1~ iX1O-P 

2XlO-!6X1D-t 4X1o-11X10-7 
3XlV-P 4XID-IlX1o-·lX1o

' 4XIO-11X1D-3 lX1o-p3XlO-s 
4XlO-tlX10-: ~XIO-s3XltM 

4Xlo-, ~XIQ-t1XIO-I iX10-~ 
7X1D-S 3XID-I9XIo-·2X1O-1 

3X1D-! ZXlO'-19X1D-r .sX10-3 

3XIO-s4X1D-3 1XIO8X10-7 
2XIo-, 8XlrH 7XIo-:2X1o-3 

2XlO-i 1XIQ-I6XlO-' 3XIO-S 

6X](r-~3XIO-I 2XHr-! 9X10--10 
3XH)-132Xl~SX10-12 7XICt-6 

6XIo-I2 4XliJ-' 2X10-13 10-' 
2XIo-12 8Xlo-H 2Xl(l-(l5X10-a 

1(l--1I 3XIo-13 3XIQ-6flXlo-t 
2XlO-&3Xlo-ll 5XI0-6 10--12 

3XIo--l1 10-' 10--12 4XI()-' 
3XIO-u :lXlo- 10-12 10-e 

1Q--123Xl0--43X10-11 10--6 
liX1(}-t 2XIO-~2X10--~6X10-~ 

3X10-@ l>X1Q-1 lo-~ 2XI(r'
1Xlo-p4Xl(J-! 1XIo-a 5Xl(l--' 
1Xl(t-~ 5XIQ-63XIo-l lX10-a 

1Xl0--: 4XIQ-PlXlo-r 5Xlo-t 
8XIo--plXlD-22XI0-7 5Xlo- l 

2XIo--a 1Xl()-ll 4XI0-7 9XIo--6 
2Xl(J-, 2Xl()-9 8XIo-I5X1O-s 

1X1o-, ~X10-; 2XlO-15Xl~ 
bXlO-i 5XIQ-1 3XIo--; 2XIO-6 
2XJQ-~ 1Xlo-% 8XIo-@ 4XIo--l 
lXlO-l 1XIo-: 4X10-; 3XIo-'f8XlO-t 4XJO-:l 3X10--@ ;XIQ-l 
lXlQ-1 3X10--a 1X 10-14X10-P 
4XIC,7 2XIo-B2X10-3 7XIo--I 

lXHrs 6XHr i3XIQ-7 I 2XI0-3 
3XIQ-IO. lXl~ 1Xl 0--11 5X10--e 
1XlQ-IO 4XIo--IZ .sXICr-6lXliJ-' 
lXlQ-1O 8Xl(,4 3Xlo-I~ ~XlO-' 
3Xlo--Il 8XlO--1 9X10--12 .	 3XIQ-' 

2XIo-ll t	 ~X1{)"-69X1Q-15XIIF 1O 
IXIo--IO 9XIQ-I 4XIo-12 3XIo-' 
6XI0-10 3XIQ-'9Xl(l--( I 2X10-1l 

3X1Q-19XIo-t 4XIo--12lX10--10 
5X1Q--l0 2XIQ--1l 3XIQ-'8XIo-t 18XIQ-I 4Xlo-12 3X1Q-1lX10-JO 

lXllFa 2XI (1-116XI0-10 3X1lrs 
4XIO-121XI0-10 lXllFa 3X1fJ1 

4Xl()-11XIQ-a 7XIQ-1I 3XIO-12 
1XIQ-IO lXI0-3 bXIo-12 4Xltr l 

~XlO-7 8X1Q--P1XIo-a SXI P- 1 

I
I ) X1D-a :4XIn--~6XHH2XH.r-1 

2Xll,· !rXl(1-1 3XHr l27XHrll I 
2x][.~n6XIo-ll 5Xlv.....t 2XIO-t 
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ApPENDIX B--Contlnued
 

CONCENTRATION S IN AIR AND WATER ABOVE NATURAL BACKGROUND------eontinued
 

Table I	 Table II 

Element (ntomic number) Isotope I 

Vanadium (23)--------------------1 Y 48 S 
I

Xenon (54) ________________________ 1 X e 131m Sllb 
Xe 133 Sub 
Xe133m Sub 
Xc 135 Sub

ytterbium (70) ____________________ Yb 175	 S 
IYttrium (31/) _- ____________________ Y90	 S 
I 

Y91m	 S 
I 

Y 91 S 
I 

Y92	 S 
I 

Column 1 

Air 
(;,.c/ml) 

2X1D-; 
6X1Q-' 
ZXlO-l 
lXlO-: 
lXlO-1 
4X1o--e 
7X1Q-l 
6XIQ-' 
1XIQ-i 
1XIQ-1 
ZX1Q-· 
2XIo-S 
4XIo-i 
3X1O-s 

!	 4Xl(}-1
3XIQ-; 

Y93	 S 2XIQ-;J
I 1XlQ-;

Zinc (30) __________________________ Zn£5	 S IXIO-1 
I 6XI(}-!IZu69m	 S 'lXIa-; 

Column :; CoJur.:ln 1 I Column 2
I 

V\oater Air ! Water 
Cue/rol) &.cjml) i (pc/ml) 

I I\lXID-' I uXIQ-9 3X1Q-1 
S,Xl(j-< I ZXIQ-9 I 3XIQ-

-----_ .. _-_ ..---~ 
4XlQ-l 1-------------__ - ____________ J 3XW-; 1-------------3XJ()-' 

------~-------1XIQ-lI====~ ====== === j --------------2XIQ-i i IXl~ 
3XIQ-3 2X1Q-' lXIa-· 
5XlO-' I 4XID-i 2XIo--~ 

3XIQ-3 I 
\6XIo-4 

j XIQ-l 
lXlo-l 
8X1D-< 
SXIo-' 
2XlQ-3 
2XIO-3 
8XIQ-' 
8XID-< 
3XlO-o 
5X1Q-a 
2XID-a 

, 3XlG-Q 2XIQ-~ 

i 8XIQ-i 3XIo-3 
6XIo-1	 3X1(}-3I

IXlO-i 
1XIQ-i 
lXIQ-s 
1XIQ-! 
IJXIO·' 
5X~O-' 
4XIO-i 
2X1D-Q 

1)<10-1 

3X1o-~ 
3XlO-~ 

6XIo-· 
6XIo-· 
3XtQ-· 
3XIQ-~ 

lXlQ-
2XHr' 
7XIQ-,\ 

I 3)<1Q-1 2XlO-J lXlO-8 6XIO-,\ 
Zn 69 S iXl~ 5XlO-z 2XIQ-; 2XIQ-a 

Zirconium (40) _. _. ________________ Zr 93 
I 
S 

{iXl~ 
1XIO-7 

5XIO-: 
2XIO-2 

3XIO-' 
4XIQ-P 

2XIQ-a 
SXl()-<

I 3XIQ--; 2XIQ-' lXlQ-e SX l()-t
Zr 95 S 1X1Q-7 2XlO-a 4XIQ-° 6X1Q-1 

I 3XIQ-g 2X1Q-a IXl(}--i 6XIQ-3 
Z~ 97 S lXlQ-1 5Xl()-< 4X1Q-9 2XIo--3 

I 9X1Q-' 5XlO-i 3X1Q-' 2XIQ-.I 
Any single radionuclide not 

listed above with decay mode 
Sub lXl()-f -_.. ----------_. 3XlO-S -.-_.--------..--

other than alpha emission or 
spontaneous fission and with 
radioactive haIf-life less than 
2 hour.'!. 

Aoy single rndionnclide not 
listed above with decay mode 

-------------------_. 3XIQ-' 9XIQ-1 lXlQ-l~ 3XIQ-6 

otoor than l'lpha emission or 
spontaneous fission and with 
radioactive half-life greater 
than 2 hours. 

Any single radionuclfde not --------------------- 6XIQ-I:l ;XIo-: 2XIG-H 3XIQ-'
listed above. which decays by 
alpha emissiou or spontaneous 
fissiou. 

J Soluble (8); Insoluble (I). 
I "Sub" means that values given are for 8ubmersion in 

a semispherical .infinite cloud of airborne material. 

NOTE: In any case where there is a mixture in air or 
water of more than one radionuclide. the limitine: values 
for purposes of this Appendix should be detemlined as 
follows: 

1. Ii the identity and concentration of each radionu
elide in the mixture are known, the limiting values 
should be derived as follows: Determine, for each ra
dionuclide in the mixture, the ratio between the quantity 
present in the mixture a.nd the limit otberv>ise estsb
lished in Appendix B for the specific radionuclide when 
not ill a mixture. 'Ille sum of such ratios for all the 
tadionuclides L'1 the mixture muy not exteed "I" (I.e.• 
"un tty"). 

EX.'cMPLE: If radionuclides A, 13, and C are present
in concentrations CA, C a, and Ce, and if the applicable 
MPC'!', are MPC .... and MPCB. and MPCc respec
tively. then the concentrations shall be limited so that 
tbe following relationship exists: 

GAo CB Co <
 
MFC .... 1.MPC"i+MPCc=l
 

2. If either the identity or the concentration of any 
radionuclide in the mixture is not known; the EDiting 
values for purposes of Appendix J3 shall be: 

a. For purposes of Table I, Col.1-{)XIQ-13 
b. For purposes of Table 1, CoL 2-4Xlo-~ 

c. For purposes of Table II, CoL 1-2XIQ-l.
 
do For purposes of Table II, Col. 2-3X1Q-S
 

3 0 If any of the conditions specified below fire met, the 
corresponding vu)ues specified belo,," may be used in 
lieu of those speci.fied in paragraph 2 above. 

a, If the identity of each radionuc1ide in the mb::ture 
is known bur the eonCen trBtion of one or mare of the 
radionuclides in the mixtua: il' not knm':n the concentra
tion limit for the mixture is the limit specified in Ap
pendix HE" for the radionuclide in the !nixture having 
the lowest concentration limit; or 

b. If the identity of each radionuclide in the mixture 
Is not k;lOwn, but it is known that cC'rtllin ,fJ,dionuclides 
specified in _-\ ppfndir "B"-::rre not p:es~nt in themhture, 
the concentration limit for t~e muture is the 10we5\ 
concentration limit specified in Appendix: "B fI for o.ny 
radionuclide which is not known to oe absent from the 
mature;oc 
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Appendix C Title 10-Atomic Energy 

C. Element (atomic number) and isotope 

If it is kno"WU that Sr 90, I 125. I 126, I 129, I 131 (I 133, 
table II cIll}") , Pb 210, Po 210, At 211, Ra 223, Ra 224, 
Rs 226, Ac zn, Rs 228, Tb 230, Pa 231, Tb 232, Tb
nat, em 248, Cf 2M, and Fro 256 are not present________ 

lf it is knoIDl tbr,t Sr 90, I 125, I 126, I 129 (I 131, I 133, 
table II only), Pb 210, Po 210, Ra 223, Ra 226, Ri 228, 
Pa 231, Th-n~t, Om 248, Of 251, and Pm 256 are notpresent. _____ ._________________________________________ - 

11 it is kncvn that Sr 90, I 129 (112.5, I 126, I 131, table II 
ouly) , Pb 210, Rll. 2:26, Ra 228, em 248, sud Cf 254 areDot prescnt _____________________________________________ 

If it is knO'lnl that (I 129, table II only), Ra 226, and Ra228 arc; not pre:;ent. __________________________ _________~ 

If it is known that alpha-emitters and Sr 90, I 129, Pb 
210, Ac 227, Ra ns, Pa 230, Fu 241, sud Bk 249 are Dot 
present. ___________________ -- ---- ---- - ---------- - ---- -- 

If it is known tbat alpha~mitters and Pb 210, Ac ZJ:i,
1ta 228, and Pu 241 are Dot present. ____________________ 

1f it is known that alpba-emitters and Ac 227 are Dot prescnt________________________________________________ 

If it is knO'lnl that Ac 271, Tb 230, Fa 231, Pu Z38, Pu 
239, Pu 240, Fu 242, Pu 244, Cm 248, Of 249 and Cf 251 
are not present _________ ._ ----------------------------- 

4. If the mixture of radwDuchdes consIsts of uranium 
.and its daugbter products in are dust prior to chemical 
proce"sing of the uranium ore, the values specified belOW 
mav be used in lieu of those determined in accordance 
·with paragraph 1 abo,,"e or tbosespecified in paragraphs 
2 and 3abo,e. 

8.. For purj)Oses Table I, Col.l-1X1O---10 !-,cJml gros" 
,alpha activity; or 2.5XIO---ll JLclml natural uranium; or 
i5 micrograms per cubic meter of a.ir natural illsuium. 

b. For purposes of Table II, Col. 1-3XIo-:2 JLclml 
gross alpha activity; or 8X1o-a pc'rnl natural uranium; 
or 3 micrograms per cubic meter of air natural uranium. 

Table I Tablell 

\ Column 1 Column 2 Column 1 Column 2 
~o\.ir (uc/rnl) Water .Air (JLc/ml) Water 

v,.c/ml) CJLc/ml)!\ 
i II I 

9X1(rl 3XW-1 

6X1{)-~ --_ ...... -_ .. ------ , 2Xl(f-t 

I, 

5. For purposes of this note, a radionuclide may be 
considered as not present in a mixture if (8) the ratio of 
the concentration of that radionuclide in the mixture 
(CA) to the concentration limit for that radionuclide 
speclfied in Table 11 of Appendix "B" (~\iPGA) does 

GA 1 
not exceed 00, (Le. MPGJ, ~lJ and (b) thesUID ofsuch 

ratios for all the radionuclides considered as not present 
1n the mixture does not exceed ~ Le. 

OA I OB + :i!4)
MPGJ, MPGB •••• • • 

-.,.-----------

3XI()-i 

3XIQ-IC 

3XIQ-ll 

3XIO---1~ 

2X1o-~ 6XIQ-r1--------------1 
lXIO---73X1o-, 1--------------1 

-~------------

--_.... _--------

-_ .. ----------

, 
lXlO-10 1______________ 

lX1O---11 
------------- 

'X'O-" 1______________ 

1XIQ-13 1-------------

[25 F.R. 10914, Nov. 17, 1960, as amended at 25 F.R. 13953, Dec. 30,1960; 26 F.R.11MB, Nov. 25. 
1961; 291".&.14435, Oct. 21,1964; 30 F.R.ISBOl, Dec. 22,1965; 31 F.R. 86, Jan. 5. 1966] 

ApPENDIX C 

Material Mic:rOCUTies Material Microcuries 
Chlorine-38 10Americium-241 .01 

Antimony-122 100 
Antimony-124 10 
Antimony-125 10 
Arsenic-73 100 
Arsenic-74 10 
Arsenic-76 10 
Arsenic-77 100 
Bariu..lTI.-13I 10 

.Barium-140 __ 10 
Bismuth-210 1 
Bromine-82 10 
Cadmium-lOg 10 
Cadmium-115m 10 
Cadmium-ll5 100 
Calcium-45 10 
Oalcium-47 10 
Carbon-14 100
 
Cerium-HI 100
 
Cerium-143 100 
Cerium-144 1 
Cesium-13l 1,000 
Cesium-134m 100 
Cesium-134 1 
Cesium-135 10 
Cesium-136 10 
Cesiurn-137 10 

,Chlorine-36.-------______________ 10 

Chromium-51 1,000 
Cobalt-58m 10 
Cobalt-58 10 
Cobalt-BO 1 
Copper-B4 100 
Dysprosium-I65 10 
Dysprosium-I66 100 
Erbium-169 100~__ 

ErbiuLn-171 100 
Europium-152 9.2 h______________ 100 
Europium-I52 13 yr______________ 1 
EuropiuLn-154 1 
Europium-15S 10 
Fluorine-I8 1.000 
Gadolinium-153 10 
Gadolinium-159 100 
Gallium-72 10 
GermanluLn-71 100 
Gold-198 100 
Gold-199 100 
Iiafnlum-181 10 
IIoDIUum-166 100 
Iiydrogen-3 1,000 
Indium-113m 100 
Indium-114m 10 
Indium-115m 100 
Indtum-115 10 
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