Appendix B

CONCENTRATIONS IN

Title 10—Atomic Energy

APPENDIX B

AIR AND WATER ABGYE NATURAL BACEGROUNE
[See notes st end of appendix}

Table I Table IT
Element (atomic number) Isotope ! Columm 1 Column 2 Columz 1 Celumn 2
Air ‘Water Air Water
{rc/ml) {uc/ml) (ucfmi) {zc mb)

dnjanm (B9) . e e Ac 227 S 2X1072 6X10-5 EX10 2XI0-%
Act &) 1 gX1o-u gXx10-3 X101z 3X10-+
Ag 228 S 8108 3X10-3 3X10-¥ 910~

1 2X 3108 3X'Igj GXIgif OX 10—+

arici 153 Arm 241 S §X10-12 1X1 X101 4310~
Americium (05) I 1X10-10 8% 10-4 1161 2R+
Am 282m g 6¢10-12 1X10—4 2101 410t

I 3IXio-1w 3X10-3 9X10-12 oX10-+

Arm 242 S 4108 4303 1X10-¢ 1X10-¢

I 5X10-2 4X10-2 2X108 1X10-4

Am 243 8 6 X112 IX10-¢ 2X30-13 410t

I 1%10-10 EX10-4 410718 3X10-8

Am 24 8 dX 108 1X10-1 1X1G6-7 aX1t*

1 2X10-8 1X10-t 8X10-7 5xC10-%

AntmOnT . e ceieiieann e Sh 122 3 2X10-7 EX10-4 6X10-9 3X10-t
1 1X10-7 8X10—4 EX1G 3X10-+

£b 124 5 S 2X10-7 TX10-4 EX10-¥ 2X10-¢

I 2X10-2 TX10-4 TX10mie 2X10-#¢

Sb 125 S 5X10~1 3X10-# 2X10-¢ 1X10-¢

1 3X10-8 3IX10-3 2. ¢1tal 1X10-+

Argon (18} oo A 37 Sub? 6X102 4. oo IX30-¢ | eiceean
A4 Sub 2105 e AXI0-F o

Arsenic (33) . cmmeeecmem e ——a As 73 S 2X10-% 1X10-2 7X10-¢ Eyetinll
1 4X10-7 1X10—2 1X3108 5X10-¢

As 74 S 3X10-7 2X10-3 1X10-8 aX1g-¢

I 1107 2102 4108 SX10-¥

As 78 3 1X10-7 6X10—4 4108 2X 1

I 1X10-7 62104 3X10-¢ 2Xio-r

As 77 S X107 2X10-3 210t §X10-4

1 4X10-7 2X10-3 1X10-¢% EX10-

Astatine (85) . -uomeeommemmmem e At211 8 710" 5X10-2 2X10-10 2%¢10-¢
I 3X10~-¢ 2X10-2 1XiG-*# Fp € lins

Bartum (56). ... e Ba 131 8 11X 5X10-% £ X106 2X10~
I 4X10-7 5103 1X16-% X101
Ba 140 8 1X10-1 X104 4X10-¢ 3X10-1
I 4X10-¢ X104 1X10-¢ 2X10-¢
Berkelium (97) - o cccemccmccmcaeaane Bk 249 s §X10—1¢ 2X10-2 3x10-1 6104
I 1X10- 2X10-2 4X10% exig-t
Bk 250 S 1X10+? §X10—2 5X10-¢ 2Xi10*

I 1X10-% 6X10-3 4X10-¢ 2X16*

Beryllium (4) ... cecommomecnammaane- Be 7 I 6108 5X10-2 2X10-7 2X10-%
1 1X10- 5102 4X10-* X103

Bismuth (83)amccaamcccene eeme—e--i Bi208 S IXI0T 1Xi10-3 BX10-% 4X10-8
I 1X10-7 1103 &EX10-¢ 43104

Bi207 5 2X10-1 2X10-3 6169 6108

1 1X10-% 2X10-8 ax1061t 6X10-*

Bi2l0 8 6X10-* 1X10-2 2X10-10 4%10-¢

I 6X10-v 1X16-2 2X10-1¢ 4X10#

Bi22 S IXi10-7 1X10-2 3x10-¢ 43104

I 2X10-7 1X10-2 TX1¥ 4X107¢

Bromine (38)__.. - Br 82 ] 1X10-8 8X10-2 4% 10 IX 4
I 2X10-7 1X10-3 66X 10t 4X10-r

Cadmiom {48} -} Cd 109 8 5X10-8 5X1(—2 2X10-F 2Xxi0-#
I 7X10-¢ BX10—3 3X10 2X 1

Cgd 115m S 4X10-¢ TX10—¢ 1X10- Ix10¢

I 4 X108 72104 1X10~ IXIg-¥

Cd 115 5 2X10-7 1102 EX10-¥ 3X10

I 2X10-7 1X10-2 6X10-* 4X 104

Ogleiom (20).. Ca 45 8 3X10-¢ 3X10—+ 1X10-® (>34t
1 1X10-7 5X10-8 £X10-9 22X

Ca 47 g 2% 107 1X10-3 6X10-% EX 104

I X107 1X10—3 6X10-¢ 310t

Californium (88) Of 249 B 2X10-12 IX10-1 5101 4X10-8
I 1X10-10 TX10—% 3X 1012 2X10-t

Ci 250 8 5101 4 X104 2X10-1 1X10-3

1 1X10-1 TX10—# 3IX 1073 3X108

C1251 & X101 1X10—# 61014 4X10?

1 1X0-10 EX10-4 3X10-r: 3xiot

Cf 252 B8 2Xio0-uit X0 TXi10-1 2108

I 1X10-% TX10-4 4X10~12 2x10-¢

Cf 253 g EX 1t 4X1¢-3 3X10-3 1XI0-€

I EX 10~ 4X10-2 k) ¢liml 11X

Cr254 8 5X10-1- 4X10-¢e 2X 1t 1X107

1 X101 X1 X310 1X10 ¥
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Chapter |—Atomic Energy Commission

ArreNDIx B—Continued

Appendix B

CONCENTRBATIONS IN ATR AND WATER ABOTYE NATURAL BACEGROUNB—countinued
[See notes at end of appendix}

Table I Table IT
Element (atomic number) Isotopet Column 1 Columnp 2 Columno 1 Column 2
Air Water Air Water
(peiml) {pcima} {uc/ml} (pe/mi)
2arbon (B) oo e e mmcaceeeeny C 14 S §X1d-8 2X1072 1X10-+ X104
Ca (€ ECOQ) £ub xxg; ______ e éiig: e
3 58) e mmmm e 141 3 iX1 z =1
Cerium (38) I 25107 3X10-s 5%10-2 95105
Ce 143 5 X! 1X10-3 gx gt 4 X108
: i 22X 1X10-3 7X10-8 4193
Ce 144 S 1410-¢ 3X10-4 3X10-ie 1X1g-4
I 6X10-* 3X10-4 2101 1X10-8
Tl-r7100 55 W (31:) PO Cs 131 g 1x10-4 X102 4 X107 2X1G-3
I Ax10-¢ 3x10-2 1X10-7 9164
Cs 134m 5 431073 2X16-! 1X10-5 6101
I 6X10-¢ 3102 2%10-7 1X162
Cs 134 S 4X10-% 3x10-4 11X 9X10-¢
1 1X10-% 110~ 4%10-10 4310~
Cs 135 S 5X10-7 3%10-3 2X10-¢ 1X10-¢
1 Ox10-8 TX10-2 3X10-# 2X10-¢
Cs 136 S 4X10-7 2X10-¢ 1X10-3 axig?
I 2X10-7 2 X103 G100 8106
Cs 137 S 6x10-¢ 4 X104 2x10-? 2X10-8
I 1X10-3 1X10-? Sx 1010 45 10~¥
Chlorine (17) e oo ccmmmmemecaeee C136 s 4107 2X10-3 1X10-% 83104
1 2X10-t 2102 B 1018 610~
C138 s 3x10-¢ 1X10-9 X102 4104
I 2X10-¢ 1X10-¢ 7X10-8 4 X104
Chromiom {24) o v ovieemeeee Crsl 8 1108 510 4X10~7 2%1G-t
I 2x10-3 5X1{ §x10-8 2X16-1
Cobalt (27) cm el Co 57 5 3X10-¢ 2X101 1Xx10-7 Ex10-¢
1 2X1077 1xi0t §xX10-¢ 410~
Co 58m 8 2x10~¢ gX 103 61077 3x10-3
I QX104 6102 3x10-7 2%10-8
Co 58 IS X107 410~ 3x10-¢ IX10—
I 5X10-¢ 3 X102 2X10-¢ 8x10-#
Co 60 g 3X16-7 1X10-2 1108 5X10-¢
I 9102 X103 3X10-1 35104
Copper (28) e o eeree e eeee Cu 64 S 2X10~¢ 1X10-2 7x10-¢ 3X10-¢
I 1X10-4 X102 43108 2X10-4
Curium (96).. ———- --{ Cm 242 3 1X10-10 rpsetind 4%10-12 2X10-#
I 2X10-10 7 X104 6X10~12 3 X10-¢
Cm 243 8 6X10-12 1X10 2X10-18 5X10-#
I 1X10-10 7X10-4 3IxX10-32 2%10-3
Crm 244a 8 ax1o-2 X104 31 7108
I 1X10-1¢ X104 3x10-12 3X10-4
Cm 245 8 aX10-42 1X10-4 2%10-18 410~
I IX10-10 EX10— 41612 3X10-¢#
Cm 246 s 51012 IXI10-4 2X10-1 4310~
I 1X10-1e BI04 4 X102 3xio-%
Cin 247 S 51012 1X10+ 2X10-%8 4% 10—
I 1x10-10 6104 4 X101t 2101
Cm 248 8 6101 1X10-% 2101 4x10-7
I X161 4X10-¢ 4101 1X10-¢
Cm 249 S 1X10-% 6 X102 410 2X10-3
I 1X10-3 6x102 4%10-7 X108
Dysprosiom (86) - - ccceceemmenon Dy 1865 5 310t 1X16-2 93¢10-8 45¢10-4
X 2% 10~ IXio? 7X%10-8 410~
Dy 166 S 2X107 1X10-¢ 8XX10-¢ 43104
i 2X10-7 1X10-8 7 X108 4104
Einsteinium (BB oo ccevvcaancenu.| Es5253 3] B X 1010 7X310-4 3x16-4 2%10-4
1 6101 7X10— 2X10-u 2x10-8
Es254m 8 5x10—¢ 5¥10-4 21018 2¥10-¢
1 6x10~-¢ 3X104 2X101 2X10~4
Es254 8 210-1 4X10-4 6 X101 1X10-f
1 1X10-1t 4 X104 41012 1X10-4
Rs235 8 5X10-1¢ 3% it 2%¢10-1 3101
I 431071 8X1p+ 1101 3X10-¥
Erbiom (68)amancccewemmannn cmmmnd] Er 159 g §X10-7 Ixigs 2510t 9%10-3
I 4X10-7 K eling 1X10-8 gx1p-8
Erinl B X107 3X16-2 2X10-8 1X10-8
I §X10-7 Epelig 2X10-8 IXIp-¢

50-025—71——10
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Appendix B

CONCEXTEATIONS

Title 10-—Atomic Energy

APPENDIX B—Continued

{See notes st end of appendix)

IN AIR AXD WATER ABOVE NATUEAL BACEGROUGKD—continued

Teblel Table 11
FElemsnt (stomic pumber) Isotope! Column 1 Column 2 Column 1 Columun 2
Air W ater Alir Water
{uc/ml) (pe/mi) (uefmi) (pe/ml)
i Y e e o ————— Eu 1352 8 4% 107 231073 1x10-% X103
Europium (63) {(T/2=02hrs) I X107 23102 1X1g-¢ X103
Eg 152 g8 1X10-t 2108 | 43X10-1¢ 83108
(T/2=13 yrs) 1 2X10-¢ 210-8 el EXx10-t
Eu 154 B §X10-% §x10-4 1X15-1 X
I TXi0-t 6¢I04 2101t 2%10-¢
Eu 155 33 9102 6102 3X10-¢ el
1 7><m—: GXIg'_: SXIGO:: %xig_—:
rmi [ QL0 ) S, Fm 254 s 6X10- 4%X10-% 2X 10 1
Fermiom (100) 1 7X10-¢ 4% 103 2% 10~-¥% 1X104
Fin 255 8 2108 1X10-? &X10-36 3X10-¢
1 1310-% 1X102 4X10-1¢ X108
Fro 256 g 3X10-° 3IX10-* 1X10-1 gx10-7
LR ome srl s
7 ) P F 18 8 5X1 2X10-2 X110~ X10-4
Fluorine (9) . 1 3108 D(lg__: 9x18_§ SXIO';
linium (54) comcmmm e mceeem e Gd 133 8 2X10-7 6X1 £X 10 2%10-
Gado (64) 1 9x10-¢ 6103 3x10-% 2X10~4
Gd 158 8 5%10-7 2x102 210~ 8X10~4
1 43C10-7 2103 1 X108 810}
Gallium (31) e emmm e Ga 72 S 2X10-7 1X10-3 §X10-% 4510t
1 23107 1X10-2 6X10-* 4X10-t
Germanium (32) aceeoccecmaconmcann Ge 71 B 1107 5X10~3 4107 2%1p-1
1 610 5162 2X10~7 2X10-3
G0l (79 cmacmcccimmemmm e Au 186 8 1X10-% 5X10-3 410 2X10~¢
I BX 107 4310 2310t 1104
Au 198 ] 3107 2X10-2 1X10-¢ 5104
1 2107 1103 8X10-¢ 510~
An 199 8 1X10-% X103 4 X104 210~
I gX10-7 4X10-5 3IX 18 2X10-4
Hamium (72) - Hi181 S 43108 2X10-3 1X10-¢ TR10d
1 7X10-¢ 2x18-8 3IX10-0 TX10-4
Holminm (67). .| Ho 166 8 2X10-t ax10— TX10-¢ axiot
I 2x10-7 gx 10— 6x10-+ 3164
Hydrogen (1) — .. H3 8 5X10-¢ 1X10-1 2X10-7 3x168
1 5X10-¢ 1X10-% 23101 310~
Snb 1257¢ Lt pc I I EXI0E 4 e
Indinm (49) v cemccvermm e coan In 113m 8 EX10-¢ 4102 31017 1X10-3
1 7X10-¢ 4X102 2X10-7 X103
In li4m S 1X10-7 5X10-1 4X10-* 2% 10
1 2X 108 EX10-4 FX10-10 2x104
In 115m g8 2X10-% 1X310~2 810! 4104
I 2X10-¢ 1X10~2 6X10-% 4104
In 115 8 2X10-1 3X10-3 X1 ox 10~
1 3X10-# 3x10-2 1310-¢ 03¢ 10-¢
Iodine (33)cmammmmovrmmmemmmmm e e 1125 8 5X10-% 4X10-¢ 8X10-1 2% 10~
1 2X10-7 X103 6X10-% 2% 10-4
1126 8 KX 10F EX10~3 gX10-d Ix!
I 3X10-7 IX102 1X16-¢ 9x 10t
I12¢ s 2X10-% 1X 10 2101 6101
I 7X10-t 6X1310-3 IX10-¥ 2X 1
1131 8 gx10-+ 6X10-8 1X10-1¢ Pyetia
I 3X10-7 2x10-3 1X10-% 6X 10+
T122 8 2X1C-7 2X10-3 3x10t gx10-4
1 gx10~7 5103 3¥10-t 2% 104
1133 8 3X10-¥ 2X 10+ 4X10-18 1104
I 2X10-7 1X10-8 TX10-¢ el
1134 S 5X 10~ 4X10™2 6X10-¢ iy atia
1 310t 2X10-3 1X10-7 EX10rt
1135 S 1Xio? X104 IX10-t 40t
1 4X 14T 2X10-2 1103 7X10-
L0 177 ) e o ceer e me ammeemmmenn| 1F 180 8 1X10- 6103 43108 2104
I 4X10~7 5X10-3 1X 148 2310+
1r192 s 1X10-7 1X10-3 4X10-t 4X107
1 3X10-¢ 1X102 X108 41074
Ir 164 3 2X16-? 1 1X102 §X10-% 3X07s
1 2X 17 gx 10—+ 5x 10~ 310
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Chapter I—Atomic Energy Commission

ArpENDIY B—Continued

Appendix B

CONCENTRATIONS IN AIR AND WATER ABOVE NATUERAL BACKGROUND—continued

{See notes at end of sppendix)

Table I Table I1
Element (atomic pamber} Isotope i Column 1 Column 2 Column 1 Column 2
Alr V¥ ater Air Water
(uc/ml) {uc/ml) {ut/mi} (pciml)
Teot {30) Cws i mam et Fe 55 o] X107 2X 101 3X 1% SX10—4
I 110 X102 IX12 M2
Fe 59 8 1X10-? 2X16-? 5100 GX 18
I 5X10¢ 2X10-3 2Xi0-¥ FX10-F
Erypton 2 (38) .mmeeeammeamemcmeen Kr 85m Sub 610~ (... 1X1077 | oo
Kras Sub 15 S I X107 b e
Fr§7 Sub IXI0™ }o e X1t ..
Kr &8 Sub IXI0Y jomeoe e SX1078 4 oo
Lanthanum (57) oo La 140 o X103 TX10 5X10-% 2X 1ot
I 1X10-1 TX104 43101 2X 108
[P B¢ M Pb 203 g 3X 10 1X10-2 910-9 43104
1 2X10-8 1Xx10-% 6X10—8 4 X104
Pb 216 8 1101t 410 4X10-12 1107
I 21018 X103 £X10-12 2104
Pb 212 8 2X10~¢ ax 10t 8X 101t 2X10-4
i 2X10-¢ X1 7X1¢-te X104
Lutetinrm (71) com oo emmeem Lo 177 3 X107 IXiv? 2X10-3 1X10~4
1 53107 3X103 X108 110
Manrganese (25} .o ucmmeaeeea| Mn 32 S 3107 1X10-3 X100 3X10-t
I 1X10-7 X104 5X10-9 310~
Mn H4 8 4X10-7 4X10-3 1X10-% 1X10+
I 4X10-8 3103 IXio—* 1X10—4
Mo 56 S §X10-7 4X10-3 X103 1104
I SX107 3xX10-3 2X10-* X101
ALeretry (80) u e Hg 19m 8 7X16-7 61032 3X10—3 2X10-4
I /107 5X10-4 3X10-% 2X10-4
Hg 197 3 1X10- X102 4X10-8 JX10-4
I 3IX10- 1X10-2 9104 5X10-4
Hg 203 38 7X10- X104 2X10* 2X10-¢
I iX1ig? 3X10-3 4X10-T 1410
Molybdenum {42) s mm i e Mo 98 S X107 5X10 3X10-¢ 2210+
1 2X10-7 1103 X116~ 4X 10~
Noodymium (€0) cumam e o Nd 144 8 8X101 2X103 IXI0—1 TX10-%
I IX10-0 2103 IXig-n 8X10-¢
N4 147 3 4 X107 2X10-3 IX16¢ 6X10—¢
I 2X106-7 2X 10~ E§X10-® 6X10-+
Nd 148 S 2310~ 8103 6108 3X10-1
I 1X10-¢ X103 5x10-8 3X104
Neptunivm (98).mweenn- eeeee——eev.| Np 237 S 4X10-12 X104 1X10-13 3X10-¢
I 1 X108 810 4X10-12 3 X110~
Np 238 S EX10-1 4102 33X 108 1104
. I 10T 4X10? 2X102 1X10-+
Nickel (28) o e i ecmceee e Nijh 8 X147 6> 102 2X10-% 2X10-¢
I SX10-7 6103 IX10-% 210
Nis&3 S eXx10-¢ 1y e lial 2X10—% 3X10-¢
1 3X10-7 23<10-1 1108 X104
Nigs 3 X107 4X103 IXI10-3 1X10~
I X107 IxI0 2Xi0~t 1104
Niobivm (Columbizm) (41) e Nb 93m 8 =10 1 X102 [ atin] [ ¢1tal
I 22X 1102 SX10— § X310+
Nb 95 S 5X10-7 3X10-2 XUt 1X10-¢
I 1X10-7 3103 3IXi10—¢ 1X10—
Nb g7 S 5104 3X10-2 2X10-7 X104
I EX10r¢ X102 X107 9X10—4
Osminm (78} . cmaemamen —————— 05 185 2 SX 0 X103 2% 108 7TX10-¢
i SX10— X103 2X10-¢ X108
Os181im 3 210 X1 X147 3X10-3
i axig-s 7X10-3 317 2X10-3
Os 191 S 1X10-¢ ax103 4101 ) $iia
1 4 X107 3% 10-3 P elim 2%10~¢
05183 8 4X10-7 X108 1X10-¢ £X 10~
I 3X10-7 X103 gx10-¢ 6X 104
Paliadiuom (46) . . oo meeeemcceann Pd 103 3 1X10-+ 1X1i? 5X10-3 3104
1 7X10-t $X1073 3Xi0-t IX10-4
Pd 109 Ry 63107 3X102 2X1{0¢ X104
I 4X10-F 2X107? 1X10-¢ TXIGE
Phosphorus (18) e mmo L P32 s X107t X0 XY 2X10-4
1 £X1iy=¢ X104 3XIL—= Xt

14
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Appendix B

Title 10—Atomic Energy

APPENDIT B—Continued

CONCENTRATIONS IN AIR AXD WATER ABOYE KNATURAL BACEGROUND—continned

[See notes et end of appendix]

Table I Teable 1
lement (stomic gumber) Isotope ! Column 1 Column 2 Column 1 Colamn 2
Ajr Water Air Water
(ue/mi) {ue/ml) {ue/mi) {ue/ml}

Platinum (78} . ccmcmcmmamcm e re e Pt 14 8 EX 10T 4X10-2 IX1c-t I X154
i 6107 aXx1e3 2X10-¢ I X104

Pt 183m S 7X10* 3Xi0* 2X10-7 1X14-2

1 5X10* 3X16-2 ZX10-1 X103
Pt 197Tm 5 6108 3X10-3 2X10-7 1X10-3
I EX10-t IXil-* 2X10~7 X109
Pt 187 s X107 4303 3X10-¢ 1X10-%
I 6X10-7 3xX10-3 2X10-8 1104

Plutonium (84) . cecaemmecamcmmnamnn Pu 238 3 2<10-12 1X104 7X10-14 5X 10~
1 3X10-u 8104 130712 3X10~*

Pu 238 S 2X 1012 1 X104 61014 Sx10-t

I 41071 EXI04 1X1ig-12 3IX10-3
Pu 240 3 2X 101 110+ 61014 EX10-¢
1 4x1u 810+ 1Xx1012 3X16-¢

Pu 241 8 9 10-1 7X102 3IX10-12 210~

1 4>10-% 4 X102 1X10-% 1X16-:
Pu 242 ) 2X10-13 1X30- EX10~1 3X10-¢
I 410~ OX 10— 1X102 X103
Pn 243 8 2X10-¢ 1X10-2 6x10-¢ 3XK10-4
I 23108 1 X101 X108 AxX10+
Pu 244 S 2X10-12 1X10-4 eX10-14 4} 102
1 3x1p-u 3X10 1X1012 1X10-#
Poloninm (84)ne--- e m——— Po 210 8 X101 2X10¢ 2X10-u X0
1 2XIG 8104 TX10-12 3X10-*
Potassiom (19) .. cmrecccemmcmaemana| 542 S 2X10t X103 X0 3X10-¢
I 1X10-7 EXx10+ 4X10-% 2108
Praseodyminm (59) .o oecmmmmennn Pri4qe 8 X107 X104 7X10-% axip-t
I 2x10-7 9x10-4 510 3X10-¢
Pr143 R 3X10-7 1x10-3 1X10-¢ 5X 104
1 2X10-1 1X10-3 6X10-¢ X 10~
Promethinm {(61)ccmccscmmmmocanan Pm 147 S 6X10-8 6X10-3 2X10-¢ 2104
I 1107 6X10-3 3X104 2 X106t

Pm 149 8 3X10¢-7 1X10-3 1X10-8 4X10-¢
I X107 1X103 810 4X10-¢
Protoactiniom (1) ceve—m- em———— Pa 230 S 2X10- 7X10-3 61031 2% 104
I 8X10-1* TX10-2 3X10-1 2X10*

Pa 231 B 1X10-12 3X10-3 41014 Gx10~7

I 1X10-18 BX10+ 451012 Xt

Ps 233 8 X 10t 4X10-2 2X10-¢ 116t

1 X107 3X10-3 6X10-% 1X16¢

Rediam (B8)cvuumensmemrermenmanenl B4 223 S X107 2X10—4 8X101 X107
1 2X10-w 1X14-¢ 8X10-12 4% 10-¢

Ra 224 8 5X10-¢ TX10 2X10-1 2X10*

1 TX101 2K 103 X101 510t

Ra 226 g 3X10-8 410~ 3Ix10-12 IX10-4

I 5X1g-1 X104 2X10-12 3X10¢

Ra 228 =) 7X10-1 X167 21012 3X10-¢

1 4X10-1 TX104 1X10-te IX1o-t

Radon {86}, Rn 226 ? 4 1€ ot D
Rn 222 S IXI0% | .

Rheninm (75). Re 183 S X102 6X104
I EX10-F 3X10-

Re 186 8 2X 10t 9x10-}
I EX10-¢ 5%10-8

Re 187 8 3XI10-7 ax1o-d

I 2X10- 2X10-?
Re 188 S 1108 610 *
I 610 3X10¢
RboQium (45) eeemccrnmamenernneen=| Bl 103m 8 3X10-¢ 1X10-2
1 2X16-8 1102
Rb 105 5 2X10-t 1X10 4
I 2X10-¢ 1X104
Rubidiam § T emececamcrocasmsasea| RD £6 8 1X10-8 Sl

I 100 X1
Rb 7 5 2X10* 11404
2X10-¢ 2X16 !
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Chapter —Atomic Energy Commission Appendix B

APPENDIX B—Continued
CONCENTRATIONS IF AIR AND WATER ABOVE NATURAL BACEKGROURD—continued
[See notes st end of appendix}

Tabie I Table 11
Element (stomie number) Isotope ! Column } Column 2 Column } Column 2
Air Water Alr W ater
(uc/ml) (ue/mi) (xeiml) (uc/mi)
Ruthemium ($4) ooooo oo Ru §7 8 2107t 1X10-% X 10t 410
1 TXi0e 1X10-? 6X10-8 Ep elin
Hu 103 8 5X10-7 X103 2X10-8 £ 108
I 8Xigt X103 IXIPS EX10-%
Ru 105 8 X101 IX10-2 23108 1X10+4
1 5% 1077 3X102 2X10rE 1X3i0-4
Ru 106 S §X10-¢ 4104 I X0 110~
I BX10-¢ 3Xio 2X 1010 1K10-%
25maritn (B2) . mmac e e Sm 147 ) TXI0H 2X10- 2X10-1¢ S eliat
L 3X10-10 2x10-3 9X 1012 7X10-%
Sm 151 8 6X10-¢ 1X10-2 2X10¢ 4104
I 1X10-7 1X10-2 510 4104
Sm 153 8 5%10-7 X303 ZX10t 810-¢
1 4107 2X10% 1X10-t BX1g5
Seandinmm { 21) e Sc 46 5 2X107 1X10-3 BX10* 410
1 210t 13103 810 43108
Sc 47 g o107 3xX10-3 2X10-% 9x10-%
I 5%107? IX10-2 2X10-t X102
Sc 48 S 2107 &X10+ 6X10% 3108
I 1X10t 810+ 5109 3X10-¥
Selenium {34} mm oo emcmceceeeeeoa] Se 75 S 1X10-6 9X10¥ 4108 3X104
I 1X10-7 8xK10% 410 3X10+4
Silicon (14) e eremc s cmm e e 813l S8 6 X110 IX102 2X107 9X304
I 1X10- X103 3X10-t 2104
SN2 S € ) DR Ag 105 5 6X10-7 X163 210 1X10-4
1 8X1Q-8 Ix1e-? IX10® IX10+4
Ag 110m S 2X10-1 X104 TX10—+ IX10-8
I 1X108 9104 310 X106
Agill s 3X10-7 1X10-2 1X1¢8 4X10*
1 2X10-7 1X108 EX10-% 4X10-%
Sodium (11) eee o mm e emmm e mmmem Nza 22 s 2X10-1 1X1¢-2 X109 4% 10t
I gx10-* 910t 3K10-1e 3X10-t
Nsg 24 S 1X10°¢ 6X10-% 4108 2X10-4
1 1X10-7 8X104 5X10— 3IX10-E
Strontinm (38) e eccecmccem e Sr B5m g 4X10-% %107 1X10- 7X108
I ke lint 2X101 110t 7K1t
Srsh 5 X107 IX10-3 BX10-¢ 1X10+
1 1X10-7 §X10-3 4X10-® 2X10~
Sr89 S 3X10-# 3X10-4 3 X103t 3X10-¢
I 410~ X104 1X10-¢ 3HK10-¢
Sr 90 8 1X10~ 1X10-+ 3IX10~u 3X10-7
I EX10-% X107 2X10-1e 4104
Srgl S 4X10-7 2X103 2X108 TX102
I 3IXI7 1Xi10? gx10-v EX 10—+
Sr 92 S 41067 2X10-% 2X10-8 7X10-t
I 3X10-7 2X10-3 1102 §X10-¢
SEIET (16) e e cememm e m e mm 835 8 3IX10-7 22103 oM I0Y [ elim!
I IX10-7 8X10-2 [ e ligy IXI0+
Tantalum (73} cccmecnccenevrnesmane| L8 182 g8 4X10- 1X10¢ 1X10-¥ 4 0d
I 21072 1103 X103 4XI0t
Technelinm (43} cemmvcnccncancnnnaa Te g6m 8 ’X10-4 4X101 3X10-6 102
I 3X10-¢ 3X10-1 1£10~¢ 1X10-2
TC 86 5 X107 3X10-3 2X10-¢ 1104
1 2X10-7 1X10-3 gX10-¢ Sx 104
Te ¢7m S 2X10-¢ 1X10-2 8X10~6 410~
I 2X10-? 5X10-2 sx10-t X104
Te 97 S 1X10- 5xX10-2 4X10-7 2X10-%
I 3x10-? 2X10-2 X108 §X10~4
T¢ 99m 8 4 X108 2X1g-1 1X104 6X10-8
I 1X10-% &X10-* 5x10-7 3XI10-3
Te 98 ? 210t 1X10-3 7308 3IX104

6X10-8 5X10-4 2X10-4 2X10-4
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Appendix B

CONCENTRATIONS IN AIBR AND WATER ABOVY NATURAL BACEGROUND—eontinued

Title 10—Atomic Energy

APPENDIX B—Continued

[Bee notes at end of sppendix]

Tablel Table Il
Element (atomic number) Isctope ! Coiumn 1 Column 2 Column 1 Column 2
Air Water Air Water
{ue/ml) {uc/ml) {ue/ml) (pe/ml)
Teliurinm (52) o ccoocammnnn Te 125m s 4X10-7 EX10-3 1X10-F %I04
I IX10-T 3X10-# 4X10-¢ 1104
Te 127m 8 1107 2108 5X10-F 6X10-%
1 4X19-% 2103 1X15-% X104
Te 127 S 2X10¢ EX10-3 €x10-¢ IX10+
1 X107 5%10-4 X0t U104
Te 129m 2 E§X10-4 1X 102 3> 10-% 3K10-¢
1 3X10-€ 610+ IX10-9 2X10~8
Te 129 8 5X 106 2X10-2 2X1? 8X10-4
1 4X10-6 2X 10~ jpelinl EX10-4
Te 131m 3 4X310-7 2103 13X10-¢ 8X10-¢
I 2% 1X10-2 6X10~+ 410~
Te 132 5 2X10-7 gx 10 X109 3X10-¢
I 1107 6X104 43104 23X 108
Terbiam {65} .ccmeeenemn- Tb 160 s 1X10-7 1X10-3 3X10-¢ 4X 108
I 3X10-% 1X10-3% 1X10-¢ 4X10-8
Thaliium (81). cocmeewman= T1 200 35 3X10-¢ 110 exX1{-t 4104
1 1X10-8 TX10-3% 4X10-# 23104
T1201 S 2X10-t 9X10-3 TX10-¢ 3X10-4
I X107 5X10-% 3X10-2 oX 104
T1 202 b 8X10-7 4x10-2 3X10-8 1:X10-+
I 210~ 2X10-3 £X10-¥ TX10-8
T1204 8 6X10-7 3X10-8 2X10-8 1X10-#
1 3X10-¢ 2X10-¢ g 1010 8X10-3
Thorinm (90) . cmeemmmcmeman —eeww] Th 228 8 gx 1012 9% 10+ 3% 1013 7108
_ I BX10-12 4310 2X10-18 106
Th 230 5 IX10-12 X108 81014 210
1 101 OX10-4 31088 et
Th 232 g 3X10-1 X310 1012 2X 10t
i 1 kFglipt 103 3012 410
Th natural s 3X10-u 3X10-% 1012 10-¢
I 3x10-1 3X10-¢ 1012 104
Th 234 S 6X10-4 EX10-4 2X10-¥ 2X16-8
1 3X10-¢ Lyelin 10-% 2X 108
Thuliunr (69) e creeme cmee——— —-] Tm 170 8 4X10-8 1X10-2 1X10-¢ 5X10-¢
1 3X10-% IX1062 1X10-¢ 5X10-4
Tm1n s 1X167 1X10-2 4X10-F X104
1 2X10-7 1X10-2 &X10-F ax 10t
T {00 e e emm e} S 113 S 4X10-7 2X10-2 1X152 ax10-#
I EX10-8 2X 102 2X10-9 §X 10t
Sn 125 8 1X10-7 3X10~ 43100 IX 10t
1 & X108 SX 30 3X10-% 2XI0*
Tungsten (Woliram) (7€) ccmmaan - Wig1 S 2X10-8 1X1¢-2 £X10-¢ 4104
. 1 1X10-7 1X10-2 41079 3X10-4
W 185 S X107 4X10-2 3X10-¢ X104
i 1X10-7 3X10-% 4X10-% 1X 104
W 187 8 X101 2X10-% 2X10-% TX10-*
1 3X16-7 2X10-3 1X10-8 6X 10t
Uranivm (§2).. U 230 s 3xig-1e 1X10~4 1X10-11 EX10-¢
1 1X1¢10 1X10¢ 4X 10732 5X1r8
U 232 s 11010 &X10¢ 3X10-12 axio-4
e 1 3X10-1 8X104 ex10-1 3xi0-d
T 283 8 5X10-10 ex 104 2X10-1 3X 10t
1 1X10-10 X104 4X10-12 3IX10-¢
U 234 3 61010 gX 104 2101 X104
1 1X10-1¢ X110t 4 X102 IX1E
U 235 8 5X10-10 EX 10+ 2X 101 3X1074
I 1X30-20 X104 4 X102 axio-t
U 236 8 6X10~18 1X10-3 2X10-1 33Xt
1 1X10-8 1X10-3 4X10-12 axig-é
U 238 8 7X10-11 1102 3X10-12 4% 10t
I 1X10-1e 1X10-3 AX10-12 4X 1}
U 240 8 £X16-7 1X10-2 £X10-¢ 3Xrs
I 2X1U-7 1X10-2 62 10-° Ly tiat
U-naiural 8 TR X104 3X10-1: 2X 1
1 6x10-1 EXio 2X3e-12 %10t
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APPENDIX B—Contlnued
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACEGROUND——rontinued

— <
f Table I Table IT
f
Element (stomiec number) Isotope! Column 1 Column 2 | Columnl Ceolumn 2
Air Water Alr Water
(pe/mi) {ue/ml) {ue/ml} (pc/ml)
vapadinm (23). . oo V 48 8 2X10-7 X104 §X10-¢ IX10-3
1 5x10-¢ §X 10— 2X10-¥ 3X10-%
Xenon (34) cemmam el Xe 18lm Sub 2X10- | AXT0-T | el
Xe133 Sub IXI0 | e SXI™ |
Xe133m Sub 1X30- - X1 | eamaea
Xe 135 Sub EX107 | e IXI0T e
YiterBium (70 o ee e Yb 175 8 X107 3X10-3 2X10-¢ 1X10+
1 6X10-7 3x10-3 2X10-% 1X10-4
YEEOOT (39 c e eV Y OO0 3 1X1C-7 BX10— 4X10-¥ X308
I 1X10-7 §X 10— 3X10-* 2105
Y 9lm S 2X10-% IX10 8X10-7 3X10-3
1 210 1 X107 §X10-7 3X10-3
Y el S 4X10-¢ §x10 1X10-% 3IX10-
I IX10-8 EX10—4 1X10-¢ IX1G5
Y @2 S 4107 2X10-3 1X10-¢% 610
I 3xX10-7 2X10? 1X10-¢ 6§X 103
Y 93 S5 2X%10-7 8X10* 6X10—¢ 3X10-%
1 1X10-7 8Xx10—# [kt X110
Zine (30) c i ccemcmcrmcmem e ————— Zn 65 8 1X1i0-? 3XK1G-3 4 X107¢ 1x10-4
1 6X10-¢ 5X10-3 2X10-9 2X1T-¢
Zn 6%m 3 4 X107 2X10? 1x10-¢ TX10-s
I 3IXI0? 2X10-3 IX10-¢ 6X10-¢
Zn 69 B TX10-* X142 2X10-7 2X10-3
I 9x10+¢ 3X14-= 3X10~7 2X 102
Zirconinm (40) .. e Zr 83 ] 1X10-° 2102 4X10-° AXI10
I 3IX10-7 2X10-2 1x10-8 §X 10~
Zr 95 8 1107 2X10-3 4X10-#% &X10-¢
I X103 2X103 I1X10—% 6108
Zro7 8 1X10-7 3104 4 X107 X103
I X 10 5X10-4 IX10-¢ 2 X103
Any single radionuclide not Sub 1X104 | el BXI0 oo e
listed above with decay mode
other than alpha emission ar
sponttaneous fission and with
radioactive half-life less than
2 hours,
Anysingle radionnclide not | aeee 3X10-t gx10-4 1X10-10 3X10-¢
listed above with decay modse
other than alpha emission or
spontaneous fission and with
radioactive half-life greater
than 2 hours.
Any single radionnciide Dot e e eac——ee 61012 410~ 2X16-H 310
listed above, which decays by
slpha emission or spontaneous
fission.

1 Soluble (8); Insoluble (O).

? “8ub” means that values given are for submersion 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 limiting values
fm}fl purposes of this Appendix should be determined as
foilows:

1. If the identity and concentration of each radiocu-
clide in the mixture are known, the limiting volues
should be derived as follows: Determine, for each ra-
dionuclide in the mixture, theratio between the quantity
present in the mixture and the limit otherwise estab-
Hished in Appendix B for the specific radionuelide when
not W a mixture. The sum of such ratios for all the
radionuclides in the mixture msy not exceed 1 (.e.,
funity™),

ExaMpLE: If radionnclides A, B, and C are present
in concentrations Ca, Cp, and Cg, and il the applicable
MPC's, are MPCa, snd MPCgr, and MPCc respec-~
tively. £hen ihe concentrations shall be limited so that
the following relationship exists:

Cs , Cs |, Ceo <1
MPCa MPCs MPCg—

2_ If either the identity or the concentration of any
radionuclide in the mixzture is not known; the limiting
values for purposes of Appendix B shali be:

a. For purposes of Table I, Col. 1-6X10-12
b. For purposes of Tabie I, Col, 2—4 X107
¢. For purposes of Tahle 11, Col, 1—210-1¢
d. For purpeses of Tabie LI, Col, 2--3X10-3

3. If any of the conditions specified below are met, the
corresponding values specified below may be used in
lieu of those specified in paragraph 2 above.

a. If the identity of each radionuoclide in the mixture
iz kmown but the concentration of one or more of the
radionuclides in the mixture is not known the concentra-
tion limit for the mixtare is the limit specified in Ap-
pendix “B" for the radionuclide in the mixtore having
thelowest concentrationlimit; or

b. If the identity of each radionuclide in the mixture
is not known, but it is known that certain radionueliGes
specified in Appendix “B’ are not present in the mixture,
the concentration limit for the mizxture is the lowes:
concentration limit specified in Appendix “B” for any
radionuclide which is not known to be ahbsent from the
mixtare;or
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Appendix C

Title 10—Atomic Energy

Tablel

Table I1

C. Element {atomic number) and isatope

1{itis known that Sr9g, I 125,71 136, 1 129, 1 131 (I 133,
table II cnls), Pb 210, Po 210, At 211, Ra 223, Rs 224,
Ra 228, Ac 227, Ra 228, Th 230, Ps 231, Th 232, Th-
nat, Cm 248, CI 234, and Fm 256 are not present . __.._

Ifitis kpown that Sr 60,1125, 1 126,71 129 (I 131,1 133,
table I1 only), Pb 218, Po 210, Ra 223, Ra 226, Re 228,
Pa 231, Th-nat, Cm 248, Cf 254, snd Fm 256 are Dot
present. ... e e — e m e mmmmmezmmm—m o —m—meman

Hitisknown that 8r90, 1129 (1125, 1128, 1131, table 1T
onlyy, Ph 210, Ra 228, Ra 228, Cm 248, and Cf 254 are
not present . e e

I it is known thst (I 129, table II only), Ra 226, and Ra
228 arcpot present. oo e

Ifit is known tbat alphu-emitters and Sr 80, I 123, Pb
210, Ac 297, Ra 228, Pa 230, Pu 241, and Bk 248 are not
Present. e .

1fit is known that alpha-emitters and Pb 210, Ac 227,
Ra 208 and Pu 241l are not present. oo

1fit is known that slpha-emitters and Ac 227 are not
PreSehY e e e e

1{'it is nown that Ac 227, Th 230, Pa 231, Pu 238, Pu
234, Pu 240, Pu 242, Pu 244, Cm 248, CI 249 and CI 251
arenot present oo e

Column 1
Alr (pe/ml)

Column 2
Weater

Colomn 1
Adr (pefml)

Column 2
Water

(ue/mil) {pc/ml)

______________ S0 . 3X10-f

BX10-* K10

2X10°¢
3X10?

6X16-7
1X107

axio—+
IX1Gwe
X1

1X1g-1e
1101
1X1o-1

X1 o IXIO | iaeeee

4. If the mixture of radionuclides eonsists of uraninm
.and its daugbter produets in ore dust prior to chemiea]
processing of the uranium ore, the values specified below
may be used in lieu of those determined in accordance
~with paragraph 1 above or thosespecified in paragraphs
2 and 3sbove. -

8. For purposes Table I, Col.1—1X10-1 pe/m] gross
.alpha activity; or 2.5X10-1! xe/ml natursl uranium; or
75 micrograms per cubic meter of air nstural uranjum,

b. For purposes of Table II, Col, 1—3X10-'7 xc/ml
gross alpha sctivity; or 81071 po/m] naturs) uranium;
or 3 micrograms per cubic mester of air natural uraninm.

5. For purposes of this note, a radionuclide may be
cansidered as not present in a mixture i (8) the ratio of
the concentration of that radionuclide in the mizture
{C4) to the concentration limit for that radionuclide
specified in Table I1 of Appendix “B’ (A PCa) does

Ca 1
not exceed Mg, (Le. mé-l—o) and (b} thesum ofsuch

ratios for all the radicnuciides considered as not present
in the mixture Cdoes not exceed 14 i.e.
A

Cr
_MPC{*_—__ MPC'a+" vane SU)

[25 F.R. 10914, Nov. 17, 1860, as amended at 25 F.R. 18953, Dec. 30, 1960; 26 F.R. 11048, Nov. 25.

1081; 29 F.R. 14435, Oct. 21, 1864; 30 F.R. 15801,

Dee, 22, 1965; 31 F.R. 86, Jan. 5, 1968]

APPENDIX C

Material Microcuries
Americium-241 e .01
Antimony-122 oo 100
Antimony-124 .o 10
Antimony-125 e 10
LArsenic-78 oo e ——— 100
Arsentic=T4 e ——— i0
ArseniceT6 o oo 10
ArseniC=T7 - e 100
‘Barium-181 e 10
‘Barium~140 e e ———— 10
Bismuth-210 e 1
‘Bromine-82 .o e 10
Cadmium-109 o e hE;
Cadmium-1151 oo 10
Cadmium-118 e 1060
Caleium=45 o o e 10
Calelum-47 e 10
‘Carbon-14 oo o 100
Cerium-141 e 100
Cerium-148 e 100
Cerium-~144 oo e 1
Cesium~181 e 1,000
Cesium-134m oo 160
Ceslum=184 . o e 1
Cesium-185 o e e 10
Cesium~136 @ oo 10
Ceslum=137 o o e 10
‘Chlorine-36 . e 10

Microcuries

. Material
Chlorine-88 . oo e 10
Chromiume«51 oo e e 1, 600
Cobalt-58m ... 10
Cobalt-68 e 10
Cobalt-80 .o e 1
Copper~64 _ o 100
Dysprosium-165 o ___ 10
Dysprosium-166 . ... .. 100
Erplum-169 . e 100
Erbium~171 o 100
Europium-152 9.2 ho__________._._ 100
Eurcopium-152 18 yro o 1
Europlum-154 . o 1
Europtum-~188 oL 10
Fluorine-18 e 1,000
Gadeolinium-158 . oammao. i
Gadolinium-1569 o 100
Galltum-72 _ . 10
Germanium=71 oo e 100
Gold-198 e 100
Gold~199 e am 100
Hefnium-181 oo oo 10
Holmium=168 o e 100
Hydrogen-8 e 1,000
Indtum-1183m - . 100
Imdium-114m o m 10
Indium-118m oo 100
Indium~115 e 10
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