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Table I Table 11
Element (atomic number) Isotope ! Column 1 Column 2 Column 1 Column 2
Air Water Air Water
(uc/ml) (uc/ml) (uc/ml) (uc ml)

Avctinlum (89).-ceanccenacruccndan Ac 227 S 2%10-12 6X10-8 8% 1014 2%¢10~¢
1 o X10-u 0x10-3 @X10-1s 3X10-4

Ac 228 S g§X10-8 3X10-3 3X10-¥ 9X10-#

I 2310~8 3X10-38 6X10-10 0X10-¢

Americium (958) -cecmcommcceaaaaeaa Am 241 S 6X10-12 1X10-4 2X10-13 410-¢
1 1X10-1¢ 8X10—4 410712 2X10~¥¢

Am 242m S 610712 1104 2X10-13 410~
I 3X10-10 3X10-3 §X10-1% 9X10-¥
Am 242 S 4x10-8 4X10-3 1X10-9 1X10-+

1 5X10-8 4X10-3 2X10-° 1X10-4
Am 243 S 610-12 1X10—4 2X10-12 4X10-¢

| 1X10-10 8X10-4 41012 3X10-8
Am 244 S 410-¢ 1X10—1 1 X10-7 5X10-¥

I 2X10-6 1X10-1 8X10-7 5103

ANtMONY - e mmmm e e e e Sb 122 S 2X10-7 §X10~4 63<10~" 310~}
1 1X10-7 8104 5X1G-* 3X10-¥

Sbh 124 S 2X10-7 7X104 5X10-¥ 2X10-¢
1 2X10-8 X104 7X10-10 2X10-+

Sb 125 S 5X10~7 3Xx10-3 2108 1X10-8
I 3 X108 3X10-3 gXx10-1¢ 1 X10~%

Areon (18). .. cmemmsusssiimmanmaasag A 37 Sub? 4 15 S —— 1.6 1t o
A 41 Sub SR Lesususnvumanns EXI0E faschaswenuine

Arserile @8 csosianaeiss As 73 S 23X10-¢ 1X10-2 7X10-¢ 5310~4
1 4X10-7 1X10-2 1X10-8 5X10~4

As 74 S 3xX10~7 2X10-3 1X10-¢8 axX10-¢

I 1X10-7 2X10-3 41079 5X10-¢

As 76 S 1X10-7 6X10—4 4 X109 2X10-8
I 1X10-7 6104 3x10-¥ 2X10-¥

As 77 S aX10-1 2X10-3 2X10-¢ §X10-8

I 4 X107 2X10-3 1X10-8 EX10-¢

Astatine (88) . . .. iccsisssnsnsasasia At 211 S 7X10-% 5X10-3 2X10-10 2108
I 3X10-8 2X10-3 110-% 7X10-¢

Barigm (58)..cciasrassuiacacemsmas Ba 131 8 1X10-5 5X10-3 410-5 2X10-4
1 4X10-7 o X102 1X10-% 2X10-4
Ba 140 S 1X10~7 g8 X10-4 4 X109 3X10-¢

I 4X10-¢ X104 1XX10-¥ 2X10-¢
Berkelium (97) .. ccascvevrinnaonnsn -| Bk 249 S 9X10-1¢ 2X10-2 3X10-1 6X10-4
I 1X10-7 2X102 4109 6x10-4

Bk 250 S 1X10-7 6 X10-3 5X10~¥ 2Xx10-4

I 1X10~-¢ 6X10-3 4X10-¢ 2X10-4

Beryllium (4)....ccssissccnannnanas Be 7 S 6X10-¢ 5X10-2 2X10-7 2X10-%
I 1X10-¢ 5102 4X10-¢ 2X10-8

Bismmuth (B3)ccccmcccacnacacacacanas Bi 206 S 2X10-7 1 X110 6><10-¥ 4X10-%
I 1107 1X10-3 5X10-¥ 4X10-%

Bi 207 S 2X10~7 2X10-3 6X10-° 6X10-°

I 1X10-% 2X10-3 5X10-10 6X10-8

Bi 210 ) 6X10-¥ 1X10-3 21010 4108

I 6X10-°F 1X10-3 2X10-1t 4X10-°

Bi 212 S } 210t 1102 3X10-° 410-4

1 2X10-7 1X10-2 7X10-% 4X10-4

Bromine (35)..c.cessccosacancanans Br 82 S 1X10-6 8X10-3 4X10-8 3X10-4
I 2X10-17 1X10-3 6xX10-°¢ 4X10-¥

Cadminm (48)....- S — Cd 109 8 5X10-8 5X10-3 2% 10-¢ 2% 10~4
1 7X10-8 65X10-3 310" 2X 101

Cd 115m S 4X10-8 7X10-4 1X10-¢ 3X10-¢

I 4X10-¢ 7X10-4 1X10-* 3x10

Cd 115 S 2X10-7 1X10-3 &8X10-° 3X10-?

I 2X10-7 1X10-3 6X10—F 4X10-*

QCalcium (20)caea-- i s Ca 45 S 3X10-8 3 X104 1X10-° 9X10-¢
I 1 X107 oX10-3 4X10-° 2X10-*

Ca 47 8 2X10-7 1X10-3 6X10-¢ 5X10-¢

I 2X10-7 1X10-3 6X10-* 3x10-!

Californium (98).ccecccecancnccaca- Of 249 8 2X10-12 1104 5X10-14 4X10-°
I 1X10-10 TX10-4 3X10-12 2%10-¢

Cf250 S 5X10-12 4104 2X10-13 1X16-°

I 11010 7X10-4 3X10-1 3X10°8

Cf 251 S 2X10-1¢ 1X10-4 6><10-14 4Xx10°¢

1 1X10-1¢ §X10-4 3X10-1- 3X10-%

Cf 252 B 2Xx10-u 1 X101 7X10-1s 2x10-9

I 1101 7TX10- 4 4X10-1- 2X10-#

Cf 253 8 8X10-1 4X10-¢ 3X10-1 1X10°

I §X 10~ 4104 3 X1 1 X110

Crf 254 5 5X 10! 4X10-0 2X 1t Boa i

| 1 5X10-1- 4 XX 10~ 2X10-% 1X10 7



Chapter |—Atomic Energy Commission

APPENDIXT B—Continued

Appendix B

CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACEGROUND—Continued

[See notes at end of appendix|

Table I Table 11
Element (atomic number) Isotope ! Column 1 Columnp 2 Column 1 Column 2
Alr Water Alr Yater
(pc/ml) (ue/mi) (uc/ml) (ne/ml)
o) § QAL RN U C 14 S 4> 10+ 2X10-3 1107 S 104
Casbon (6 (COY) Sub | sXa0d | et BT essenear,
: (4.3 Ce 141 S 410~ 3X1 2 9 10-3
Certum. (38) I 2% 10-7 3%10-3 53109 0108
Ce 143 S 3x10~1 1x10-3 OX10-¥ 4 X 10-%
- I X1 1103 7X10-9 43 103
Ce 144 S 1X10-2 3104 31010 1X 103
1 610 I X104 21010 110~
BT ) o B ) (TSR Cs 131 S 1X10-¢ 7X10-2 4 X107 2X10-3
I 3 10-¢ 3X10-2 1X10-7 03104
Cs 134m S 4103 23104 1X10-6 6103
I 610-¢ I 102 2310~ 1 X108
Cs 134 5 4108 314 110N Ox10-¢
 § 13 10—¢ 1Xi0-3 4310-10 43108
Cs 135 S 5X10~7 3% 10-3 2%10-8 1 3C 10"
I 9108 7X10-3 3 X10—* 2% 10—1
Cs 136 S 4107 23102 1X10-8 93106
I 2 10— 21043 6x10-° 6108
Cs 137 S 6310-3 43104 2X10-* 2108
I 1X10-8 1X10-3 5% 1010 43106
CRhIOHNE €17 ) vs s crwmmsnsnsmmmmnem Cl1 36 S 4107 2 X108 1X10-8 8101
I 210~ 2103 810-10 6103
Cl 38 S 3 10—% 15¢10=3 9x10-8 4101
I 210 1103 7X10-8 4 X104
Chromiom (24) .. cucewmne-—necacans Cr 51 S 1X10-8 5%10-3 4%10-7 2%¢10-?
E 2108 5x10-2 8x10-3 2103
Cobalt (27) ccmececcccccccccccaaan—- Co 57 S 3X10~* 2 X102 1X10-7 8310~
2107 1102 6109 4101
Co 58m S 2108 8102 6 10=7 3 X103
I 9% 1018 6¢10=: 3X10-7 2%10-3
Co 58 S 8107 43103 3X10-8 11014
I 5X10-8 3X10-3 2X10-9% 9x10-8
Co 60 S 3X10-7 1X10-3 1108 5Xx10-4
I helig 1X10-3 31010 3X10-9
Oopper (29) --cccceccmmmecce e Cu 64 S 2108 1x10-2 7x10-¢8 3%10-4
| 1x10-¢ 6103 4>10-¢ 2%10-4
OUBIIMm (06) o ammmssndnisisssaens Cm 242 S 131010 7X10-4 4x10-12 2% 10-8
I 21010 710~ 6x10~12 310-8
Cm 243 S 631012 1X10—4 2%10-18 5X10-¢
1 11010 7X10-4 3X10-12 2%10-4
Cm 2444 S 91012 2%10—4 31013 T 104
I 13 10-10 X104 31012 310-8
Cm 245 S 51012 1104 21013 4510-0
I 11010 8104 41012 3X10-4
Cm 246 S 5 10~12 1104 21018 4%10-¢
I 131010 83104 4 %1012 3%10-8
Cm 247 S 51012 1104 2101 4510
I 11010 6101 4101 2X10-1
Cim 248 S 61013 1108 21014 4101
I 1X10-1 4%10-¢ 4%10-12 1109
Cm 249 S 11053 61012 431017 2% 101
I 110-3 6102 43101 2103
Dysprosium (66) - - - ccacaccacnaaae- Dy 165 8 3X10-8 1X10-? 93¢ 10-8 43%10-4
I 2 X106 1102 7108 4%10-4
Dy 166 S 2107 1103 8107 410~1
1 2107 1103 TX10-% 4% 10-8
Einsteinium (99)- - - ceeceeecevezen.| Es 253 S 8 X10-10 7X10- 3X10-11 23%10~#
I 610-10 7104 2%10-1! 2% 10-8
Es254m S 5E5CI0-Y 53104 2% 1010 2%10-48
I 6310-°¢ 5104 2101t 2 1C=8
Es254 S 23101 43104 61013 1x10-8
1 1X10-10 4101 431012 1¢10-8
Fs255 5 531010 ax10-4 2101 3X10-8
I 43¢10-16 810+ 1X10-1 3%10-8
Ribiom 168Y. s s snsssssisusanus Er 169 8 63 10-7 310~ 2% 10-¢ 9%10-4
I 43107 I X104 13108 O 103
Er 17l 8 7107 3X103 2%10-8 1X10-8
1 63<10-7 3 X108 2% 108 1%10-4
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Appendix B

Title 10—Atomic Energy

APPENDIX B—Continued
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACEGROUND—continued
[See notes at end of appendix]

Table I Teable I1
Element (atomic nuraber) Isotope ! Column 1 Column 2 Column 1 Column 2
Ailr Water Air Water
(uc/ml) (uc/mi) (uc/ml) (uc/ml)

10015 13 115 € AR ot O UL R Eu 152 8 4310-7 2X10-3 1 X10-8 6 X104
(T/2=9.2 hrs) I 3X10-1 2 X102 110~ ¢ 6X10-*

Eu 152 S 1X10-* 210 4X10-10 8104
(T/2=13 yrs) 1 2X10-% 2103 6X10-1v EX10-8
Eu 154 8 4%10-°% 6104 11010 2 %103

I 710" 610-4 2% 10-10 2%10-8
Eu 155 S 9x10-* 6x10-% 3X10-¥ 2104
I 100 6107 3X10-¥ 2104
Fermium (100) - - cccccmemmmcemm - Fm 254 S 6108 41073 2%10-9 1%10-4
| 7108 4103 2 %10-? 1104

Fm 255 S 2108 1X10-3 6>¢10-10 3X10-*

1 1108 1102 41010 3X10-8

Fm 256 S 3X10-¢ 3 10— 11010 9x10-7

I 2X10—° 3X10-° 61011 631017
Fluorine (9) - ccemeeccccccccccmemen- F 18 S 5X10-% 2 X102 210~ 8104
1 3X10-°6 1X10~3 9108 5x10-4
Qadolinium (64) cceceecccmccamena-- Gd 153 S 2X10-7 6X10-3 8 X10-¥ 2X10-4
1 9108 6102 3>10-°9 2 %104
Gd 159 S 5107 2103 23108 8X10-¢
)| 4107 2 %10~ 1108 8x10-*

Gallium (81) ceecomcceccmmmcmeeeaee Ga 72 S 2 X107 1X10-3 8X10-% 4310~
I 2% 10-7 1X10-3 6x10-* 4>10-%

Germanium (32) - caeeceememm-am---| Ge 71 8 110-* 5X 10~ 4107 2 %10~
1 6100 5103 2107 2 %101

018 1190 mneer o s RS RS Au 196 S 1108 5%10-3 4%10-% 2 %10~
I 63¢10-7 4103 2 X108 1X10-¢
Au 198 S 3X10-7 2103 1X10-8 5X10-¢
1 2% 1017 1X10-3 8x10-¢ 5»10—4

Au 199 S 110 5103 410t 2X10~4

I 8107 4103 3X10-8 2104

Hamminm (1) coscccasmavingnawee HI 181 S 4X10-8 2X10-3 1109 7TX10-¢
1 7>X10-¢ 2103 3X10-¥ TCE0-

Hobninm (67).cecusicicunasseninat Ho 166 S 2%10-7 ox10-4 7TX10-9 310t
I 2X10-7 910 6x10—* 3X10-*

Hydrogen (1) cessrsniininiscwsiis H3 S 5x10-¢ 110! 2X10-7 3x10-3
i 5X10-¢ 1101 2101 3103

Sub b 0 R O = e - 1t A

Indium (49) - o cccecccemccece—————— In 113m 8 8 10-¢ 4103 3107 1103
| 7103 4 X103 2X10~17 1102

In 114m S 1107 5X10—4 4310-° 2108

I 23¢10=¢ 5x10 71010 210!

In 115m S 2X10° 1 X103 8108 4104

I 2X10-¢ 1103 6.<X10-¢ 4104

In 115 S 2X10-7 3X10-9 ox10-° o104

I 3X10-8 3X10-4 1>(10-9 9% 10-°

Iodine (53). ccccmammmamccacnaaaaaa- 1125 8 5%10-° 4% 10-8 83%¢10-11 2%¢10~7
I 2% 10-T 6X10-3 6>(10-*% 2% 10~

1126 S & 10-F 5105 gx10-1 3IX10-

I 3X10-7 3X10-3 1105 g% 10-!

1129 S 2 X 10-¢ 1 X105 . 210711 610~

I 710t 6X10-3 2%10-% 2104

1131 S 9108 6X10-4 11010 3X10’

I 3107 2X10-3 1X10-8 6104

I132 S 2X1C-7 2>10-3 3x10- 810!

I 9x10-7 5X10-3 310t 2% 104

I133 S 3X10-% 2104 41010 1X10-*

I 2107 1103 TX107° 410"

1134 S 5%10-7 4103 6> 10-F 2% 10~}

| 3X10-¢ 2X10-12 1301 6101

1135 S 1 X107 7X10—4 110~ 4104

1 4107 2103 1108 7X10~*

Lridiam (77) e e cececececcaceaneeaa| 17190 S 1108 6103 4% 108 23104
I 4X10-7 5%10-3 110~ 2% 104

Ir 192 S 1 X107 1 X103 4109 41078

1 3X10-¢ 1103 9% 1010 4X10-#

Ir 164 S 23107 1X10-2 8X10-% 3X107s

I 25107 9104 5>010-9 3X10%
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APPENDIX B—Continued
CONCENTEATIONS IN AIR AND WATER ABOVE NATURBAL BACEGROUND—continued
[See notes at end of appendix]

Table I Table I1
Element (atomic number) [sotope ! Column 1 Column 2 Column 1 Column 2
Alir VW ater Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)
[eoil {26) v ciavanacnisnsismuasees Fe 35 S 9107 2103 3X10-8 SX10-4
o 110 TX10-2 3 X100 2109
Fe 59 S 1X16-7 2X10-8 54100 P elial
I 5108 2X10-2 2X10-¥ 5Xi0-8
Eryploh 3 [B)ocvacavicvnnonnmnss Kr 85m Sub 1Y Vospsuawnanse 1 ) e O
Kr 85 Sub 11078 | mmmmmm e as 5 1)l ol PR e e
Kr 87 sub IEHEY Losenonemeas Fre 5 18 ol LI -
Kr 88 Sub 1106 |- 8 | e S O
Lanthafulm (7)) v cesauanumu s La 140 S 2% 107 TX10-4 5x10-* 2% 104
I 1 X10-7 7104 4>10-¥ 2X10-h
Liead (B2)iicssicavsiunismnwaionsscns Pb 203 S 3108 1Xx10-2 9103 4104
| 2100 1102 61038 4 X104
Pb 210 S 1X10-10 4>10—¢ 4% 1012 1X10-7
| 2%10-10 5103 81012 2xX10—4
Ph2lz S 2%10-8 61014 61010 2108
I 2x10-%8 5104 TX10-10 2X10-8
Lutetiii (Tl)icivecassnsonanmames= Lu 177 S 6X10-7 3> 103 2108 110
I S 10-1 3103 2X10-8 1X10—4
MANZANESe (25) o e emme e emmmmm e Mn 52 S 2X10~7 1103 7X10-9 310~
I 1X10-7 9104 510 3108
Mn 4 S 41017 45103 15109 1 X104
I 4108 3X10-3 1109 1104
Mn 56 S 8§10-7 4103 a1 1104
I 5%10-7 3103 2108 1X10-4
Mereury (80).cccccmvsssancnncanmnn Hg 197m S 7X10-7 6103 3108 2%10-4
I 83107 5103 3X10-3 2X10—4
Hg 197 S 1 X104 9103 4108 3 X104
I 3X10-% 1103 Ox10-* 5X10—4
Hg 203 S 710~ 5104 2310~ 2%10-8
I 1X10-17 310~ 4 X110 1104
Molybdenum (42)...evacncnacanens Mo 99 S 7X10-7 5X10-8 3104 2X10-14
I 23107 13103 TX10-¥ 4104
Neodymium (€0) - e meeeomecmaaaa-- Nd 144 S 81011 2103 31012 7X10-8
I 31010 2103 110~11 8 X104
Nd 147 S 4 X107 2103 13108 63108
I 2% 107 2X10-¢ 8X10-% 63108
Nd 149 S 210 &X10-3 6108 3 X104
I 1108 8X10-3 5> 108 3104
Neptunium (93)ceccccccanaccccaan- Np 237 S 41012 93108 110138 3108
 § 11010 9104 41012 3 X108
Np 239 S 8X10-7 4%10-3 3X10-8 1104
. I TX10-T 4103 2108 1104
Nickel (28) ccccccccccccccccccnaea- N1 59 S SX10-7 6103 2X10-8 210+
1 X107 6102 3X10-8 21073
Ni 63 S 610 8104 2109 3X10-¢
I 310~ 2%10-3 1 X103 7104
INi 65 = 9107 4 X103 3108 1104
I AX10—7 3108 2X10-" 1104
Niobium (Columbium) (41)cccaa-- Nb 93m S 1107 1103 410~ 4310+
1 b ) G 1X103 S410Y 4 ¥ 104
IND 95 S 5%10-7 3103 2X1u—8 1104
I 13107 3 X103 3 X10-¢ 1104
Nb 97 S 6109 3102 2X10-7 9% 10—+
1 5x10-¢ 3102 2101 910
Osminn (76) e cccccccccocmamam——== Os 185 S 5X10-7 2103 4 @ gl 7X10-8
1 5X10 2103 2xX10-% TX10=¢
Os191m S 2109 7102 6107 9103
| 910t 7X1073 IX10-7 2%10-3
0s 191 3 110~ 5¥10-8 410 2% 104
I 4107 5103 1X16-°¢ 2%10-4
05193 S 43107 210 1 X108 6105
I 3X10-7 2103 gx10-¢ 6108
Palladiamim D)L oo vvanmmisasammmmnine Pd 103 S 1310 1102 5>10-3 3104
I 7107 8 X103 3xX10-¢ 3X10—4
Pd 109 S 6107 3103 2%10-3 0108
I 4107 2104 I xX10~¢ T X108
Phosphorus (15) ceccecacancansaaaa- P32 S 7X10-? I 10 2Xx10-? 2104
I - @ Liml 7104 XL 2 > 1U—=¢




Appendix B Title 10—Atomic Energy

APPENDIX B—Continued
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACEGROUND——continued

(See notes at end of appendix]

Table I Table 11
Element (atomic number) Isotope ! Column 1 Column 2 Column 1 Column 2
Air Water Air Water
(uc/ml) (uc/ml) (uc/ml) (uc/ml)

Platinum (78).-c-c-ceccmmeannanne- Pt 191 S §X10-7 41073 3X10-¢ 1 X 10~
1 6X10-7 3X10-3 2X10-% 1 X104

Pt 193m S 7X10-8 3 X102 2X10-7 1X10-12

1 5109 3102 2X10~-7 1 X10-3

Pt 197m S 610t 3101 2 X107 1Xx10-3

I 5X10-8 3 X101 23c10=1 910~

Pt 197 S 8X10-7 4103 3 X108 f 4Lt

| 6107 3X10-3 2X10-8 1X10-14

Plontoniom (04). ssicsissssmissaode Pu 238 S 2X10-12 1104 7X10-14 53¢ 10=%
I 3X10-11 8X10—¢ 11012 3X10-5%

Pu 239 S 2 10-12 1X10-4 61014 5x10-¢

I 4X10-1 8X10-4 11012 3 X103

Pu 240 S 2X10-12 1X10— 61014 510t
I 4x10-1 8X10— 11012 3X10~-¢

Pu 241 S 9101 TX10— 3dXx10-13 2X10-¢

I 4108 4102 1109 1X10-3

Pu 242 S 2X10-12 1X10— 61014 5X10-¢

I 4101 9Xx10—4 1X10-12 X103

Pu 243 S 2X10-¢ 1X10-2 6108 3 X104

I 2X10-¢ 1102 8Xi0-¢8 3 X104

Pu 244 S 2X10-12 1104 61014 4102

I 3 X101 JX10— 11012 1 X109

Polonium (84) cccccccccccmecaccaaa. Po 210 S 5X10-19 2X10—3 2X10-1 TX 10
I 2X10-19 8104 7X10-12 3x10-¢

Potassium (39, - cossvsnpuesiuany K42 S 2X10-¢ 910~ 7X10-¢ 3X10-4
I 1107 6104 4109 2X10-5

Praseodymium (59).----ccomeeccaaca- Pr 142 S 23 10T 910 TX10—¥ 3X10-:
I 2X10-7 9104 5% 109 3% 10~

Pr 143 S 3X10-7 1102 1X10-8 5> 103

I 2X10-7 1X10-3 6X10-¢ 5X 10—

Promethinm (61).ccccncscisnscmusa Pm 147 S 6X10-¢8 6103 2X10-9 2% 104
I 1 X107 6103 3X10-* 2 X104

Pm 149 S 3X10-7 1X10-3 1108 4104

I 2X10-1 1 X103 8X10-¢ 4108

Protoactinium (91)ecececccanacan-- Pa 230 S 2X10¢ 7X10-3 610-11 2104
I 81011 7X10-2 3X10-u 2x 104

Pa 231 8 1X10-12 3X10—+ 41014 gx10-i

I 1XX10-10 8X10-4 41012 2X 10

Pa 233 S 6 X107 4101 2108 1104

1 2X10-7 3xX10-? 6X10-F 110~

Badinm (Bf) . cocimmsnsmismmnnnes] oo og0 S 2X10—* 2X10-3 6 X101 TX10-*
I 21010 1104 81012 4%10-¢

Ra 224 g 5109 X104 2X10-10 2X 10

I 71010 2X104 2X10-11 5X10-°

Ra 226 8 3x10-1 4107 3X10-12 3IX10-3

1 5101 9104 2X1C-12 3X10-*

Ra 228 S 710~ 8X10-* 2X10-12 3X10-¢

I 431011 7X10-4 1X10-12 3 X10-¢

Radon (86) ccincisiisnssnnesusese Rn 220 ? IHI0T |eemmrmmreanes i {40 0 ) e e
Rn 222 S i 4 ¢ 4 e T

RESEIUI AT0) . nenmemmsmssssssin wu| Re 183 S 3X10-t 210 9108 6104
1 2X107 8 X103 EX10-¢ 3X10-!

Re 186 8 6107 3X10-3 210t 0% 103

I 2107 1103 &8X10-% 5%10-¢

Re 187 g 910t 7TX102 3X10-7 3X10-®

I 5107 4>10-= 2X10-E 25103

Re 188 S 4107 2103 1108 610 ¢

I 2X107 9104 6X10-° 3X10-8

Rhodium (45) cce--- epmman den s a SR Rh 103m S 8N 108 4%10-1 3% 10-¢ 1¢10-1
I 610-% 3 X101 2106 110~

Rh 105 S 8 X107 4103 3X10-¢8 1X10-4

) 5101 3X10-® 2X10-¢ 116

Rubidium (¢ 7 eecrammmemeeanceesea BD 6 S 3X10T 2X10-3 1X10-¢ TNE1 0=
I TX10-8 TX104 2X10-% 2X10-:

Rb £7 S EX107 3X10-3 2>(10-¢ 110!

TX10-8 5103 2X10-°¢ 2X10

142
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APPENDIX B—Continued
CONCENTRATIONS IN AIBR AND WATEER ABOVE NATURAL BACEGROUND—continued
[See notes at end of appendix]

——
Table I Table 11
Element (atomic number) Isotope | Column 1 Column 2 Column ] Column 2
Air Water Air W ater
(uc/ml) (uc/ml) (uc/ml) (uc/ml)
Eothenimm (dd) o nvaaaiuimnus. Ru 97 S 2X10-¢ 1X10-= 5X10-¢ 410
1 2%10-6 1102 6108 3X104
Ru 103 S 5X10-7 2% 103 2108 &% 106
1 8108 2103 3 XK10-% EM10-8
Ru 105 S 7X10-7 3 X103 2%X10-8 13104
I 5107 3103 2X10-¢ 1104
Ru 106 S 8108 4104 3 X10-* 1108
I 6<10-F% 3104 21010 1105
Lt (B e cusisinansiannpuss Sm 147 S 7TX10-1 2X10-3 2%X10-12 63105
1 3X10-10 2103 91012 7108
Sm 151 S 6108 1102 2X10-° 4104
I 1X107 1102 5X10° 4104
Sm 153 S 5101 2103 2108 8% 108
I 43107 2103 1108 8108
Eeandim (N )uccivivssnuasancnuca Sc 46 S 2X10-7 1103 810 4108
I 2X10-8 1103 81010 43108
Sc 47 S 0107 3103 2108 9100
I 5107 3X10-8 2X10-¢ 9103
Sc 48 S 210 &>104 6X10-% 3X10-5
I 1107 8X10 a X109 3108
Seleninm B cusivscussassenssima | Se7b 8 1X10-¢ 9X10-3 4X10°8 3104
I 13107 83103 410 310
SEET v B 6 O S R e Si 31 S 610° 3102 2% 107 9% 104
I 1X10-° 61073 3X10-8 2104
S Y B Ag 105 S 6X10-7 3X10-3 23 10~* 1104
1 8108 3x10-3 3X10* 1104
Ag 110m g 2%10-7 9104 TX10 3108
1 1X10-8 9% 104 31010 310~
Ag 111 S 3 X107 1103 1108 4108
I 2107 1103 8109 4108
o778 b (s o 8 8 5 & OSSP Na 22 S 2107 1X10-32 6109 43108
L 910—° 910 3X1010 3108
Na 24 S 1108 6103 43108 2104
I 1X10-7 8104 5X10—% 3X10-8
Strontium (38) e cccccccccccccanna- St 85m B 4103 2101 1108 7102
1 3X10-¢ 2X101 1X10-% 7102
Sr 85 S 2X10-7 IXx103 8X10-% 1104
I 1X10-7 5103 410 2X10—
St 89 S 3X10-8% 3X104 31010 3 X108
I 4103 8X104 1X10~-# 3X10-%
St 90 S 1X10-F 1108 3X10~11 3 X107
I 510 1103 21010 4104
Sr 91 S 4107 2X10-3 2108 7108
I a0 1X10-3 9x10—% 53103
Sr 92 S 4107 2102 2X10-8 7104
I 3 X101 2X1073 1108 6<10~5
Sulfur (16) e ccccccccccccccnccceaa= S 35 S 3 X107 2X10-3 910 61048
1 IX10-7 8103 910 3X10—4
PRI L) s sk Ta 182 S 4108 1103 1109 4108
I 2%10-8 1103 7X10-10 43108
Technetium (43).ceccccccccccconana Te 96m 8 8X10-5 4101 3X10-¢ 11012
I 3X10-* IX10-1 110~ 1X10-3
Tc 96 8 6X10—7 3 X103 2%10-8 1104
1 2107 12103 8109 5X10—8
Tec 97m S 2X10-8 1102 8X10-% 4104
1 22107 5X10-3 5X10—* 2104
Tec 87 S 1104 5102 4107 2103
1 3x10-7 23103 1X10-8 SX10-4¢
Tc 99m 8 4108 2X101 1108 6108
I 1109 81012 5X10-1 3 X103
Tec 99 S 2108 1102 7108 3104
 § 6X10-% 5X10~% 2X10-°% 2104
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Title 10—Atomic Energy

APPENDIX B—Continued
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACEGROUND—continued
[See notes at end of appendix]

Tablel Table Il
Element (atomic number) Isotope ! Column 1 Column 2 Column 1 Column 2
Air Water Air Water
(ue/ml) (uc/ml) (uc/ml) (uc/ml)
Tellurium (52)-:.csenvermicananansna Te 125m S 4107 £3%10~3 1% 10-¢ 9%¢10~4
1 1X10-7 3X10-3 4X10-% 1 XA
Te 127m S 1107 2X10-38 SX10-§ GCIIE
I 4X10-¢ 2 X103 1 X10-% 5X10-¢
Te 127 S 2104 &§X10-4 €><10-¢% 3X 104
I GX10-7 ax10-3 3X10-¢ U104
Te 129m S 8108 1X10-3 3X10-°% 3.X10-¢
I SX10-¢ 6104 1X10-¥ 2103
Te 129 S 5X10-8 2X10-2 210" 8X10—4
I 4106 2X10-= 1X10~7 EX10~14
Te 131m S 4107 2X10-3 1X10-8 6X10-<
I 2X10-7 1X10-3 6X10-¥ 4X10-¢
Te 132 S 2X10-7 O9x10—4 T X108 3 X103
I 1X10-7 6xX10—4 4 X109 2X10-%
TFREBIRI (B5) cuimmumimmmnsseummnins Tb 160 S 1107 1X10-3 3X10-9 4% 108
I 3X10-¢ 1X10-3 1X10-% 4108
THANON (Bl s o vmmensmememsmmmm T1 200 S 3X10-¢ 1X10-2 aX10-8 4 10—4
I 1X10-¢ TX10-38 4X10-F aX10-4
T1201 S 2108 Ux10—= TX10-8 3X10—4
I 0x10-7 5X10-3 3X10-¢ 21014
T1 202 S §X10-7 4103 3 X108 1 X10-%
I 2%10-7 2X10-3 §X10-¥ 7X10-¢
T1 204 S 6107 3X10-3 2X10-8 1X10—¢
1 3X10-¢ 2X10-3 91010 B8X10-3
Thorgm (0) . cusssmmecsnmnnnanen Th 228 S 61012 o104 3% 1018 7% 10~
_ I 61012 4 X104 2X10-18 109
Th 230 S 2X10-12 5X10-8 8X10-14 2X10-8
I 10-11 9104 3X10-13 X108
Th 232 S 3X10-11 5X10-¢ 10-12 210-¢
' I SX10-11 10-3 1012 4X10-3
Th natural S 3X10-1u 3X10-3 10-12 10-¢
I 3101 3X10—+4 1012 104
Th 234 S 6X10-3 5X10-4 2109 2X10-5
I IX10-¢8 5104 10-9 2X10-8
THalhm (6H)..covsevemmummmneen eee| 11 170 S 4108 1103 1X10-° 5108
I 3108 1103 1X10-* S5X16*
Tm 171 S 1X10-7 1X10-2 4109 5X10—4
I 2X10-7 1X10-2 &X10-¢ 5X 104
2 3 3 ) 4055 R B . Sn 113 S 4 X107 2X10-2 1X10-8 9X10~%
I 5X10-¢8 2X10-¢ 2X10—° 8X10-°
Sn 125 S 1107 5X10—4 4 X109 2X10-8
I 5X10-8 SX10-4 3X10-9 2X10-#
Tungsten (Wolfram) (74)cacea--- - W 181 S 2X10-¢8 1X10-2 &X10-¢ 4101
1 1X10-7 1X10-2 4X10-° 3104
W 185 S 8107 4103 3X10-¢8 1 X104
I 1X10-7 3X10-3 4109 1104
W 187 S 4 X107 2X10-3 2X10-8 TX10-3
I 3X10-17 2X10-3 1X10-8 6x10-¢
Uraniun (92)...cemccemsrccscsnssas| U 230 S 3X10-1° 1 X104 1104 EX10-¢
1 1X10-10 1 X104 41012 5x10-¢
U 232 S 1X10-10 8 X104 31012 2x10-4
I 3X10~1 8104 91018 3X10-#
U 233 S 5X10-10 X104 2X10-1 3Tt
1 1X10-10 9104 41012 IX10-8
U 234 S 61010 X104 2X10-1 2x10-#
I 11010 9Xx10-4 4X10-12 3x10-¢
U 235 8 5X10-10 §X10—4 2X10-11 31079
I 11010 8X10-4 4%10-1° 3X10-¢
U 236 S 61010 1103 2X10-1 3xiu—d
1 11010 1X10-3 410-12 IX10-¢
U 238 S X101 1103 3X10-12 410t
I 1X10-10 1X10-3 5X10-12 >y el
U 240 8 2X10-7 1X10-3 gX10-9 3108
| 2X10-7 1103 6X10-F I
U-naiural S bl X104 3X10-1: 2N
I 6> 10-11 ENCT 21012 2%10-*
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Appendix B

APPENDIX B—Continued
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND—continued

—
Table I Table I1
Element (atomic number) Isotope 1 Column 1 Column 2 Column 1 Column 2
Air Water Air Water
(uc/ml) (ue/mi) | (pc/ml) | (uc/ml)
J i
Vanidium (23) cvecvssisnmsusanssns YV 48 S 2107 OX 10— 6X10-F 3103
I 6103 810 2X10-% 3X10~*
Fenoh (M) cuisscisvvisvises sosems Xe 131m Sub it ) o T —— B L P
Xe 133 Sub G | I | 3X10™7 | e
Xe 133m Sub 3 £ 1 I e o 14 ool A At St
Xe 135 Sub Y lopccussganieaus (o 02 11 ot [ DRI
Yiterbiim (70)ccicavcnvsussuaacuse Yb 175 S i< h Ll 3X10-3 2X10-¢8 ] %10
I 6107 3X10-3 2X10-8 1 X104
Nttt (@ cvesessuuass s san s Y %0 S 1X10-7 6104 4X10-F 2103
I 110~ 6104 3X10-¢ 241075
Y 91m S 2X10-3 1101 8107 3X10-3
I 2X10- 1 X101 6107 3 X103
Y 91 S 4108 8§10 1109 3X10-¢
I 3 X108 8§10 1X10-° X165
Y @2 S 4107 23103 1108 6X10-%
I 3X10-7 2103 1108 6X 103
Y 03 S 2X10-7 §X10—4 6X10-% 3X10-5
I 1 X10-7 X104 a3:10-v 3103
TANGE GO ) o i i s it o i . Zn 65 S 15 & I X103 4>10-¥% 1 X104
3 6<10-¢ 5103 2X10-°9 23010~
Zn 69m S 4107 R B8 1108 TX10-6
L 3107 2> 10-3 1108 6X1C-8
Zn 69 5 7TX10-t 5X10-2 2X10-7 2X10-3
I 9X10-8 5X10-= 3 X107 2X10-¢
Zirconinm (40) .. ccveransivasnimnes 41 93 S 1X10-7 2X10-1? 4 %100 &§X104
I 3X10-7 2X10-2 1108 8X 104
Zr 95 S 1X10-7 2X10-3 4>10-¢ 6103
) | 3X10-% 2X10-3 110~ 6X10-3%
7r 97 S 1107 5Xx10-4 410 2 X108
1 9108 5104 3 X109 2X10-8
Anvy single radionuclide not Sub IO | e sas i 2 4 e O
listed above with decay mode
other than alpha emission or
spontaneous fission and with
radioactive half-life less than
2 hours.
Anvy single radionuclide not = |occcemccccee e 3X10- 9X10-8 1X10-10 3 X108
listed above with decay mode
other than alpha emission or
spontaneous fission and with
radioactive half-life greater
than 2 hours.
Any single radionuclide not = |ccmccccccmccccaccaaaas 61013 4107 2X10-1 3x10-0
listed above, which decays by
alpha emission or spontaneous
fission,

1 Soluble (8); Insoluble (I).

2 “Sub’”’ means that values given are for submersion in
g semispherical infinite cloud of airborne material.

NoTE: In any case where there is 2 mixture in air or
water of more than one radionuclide, the limiting values
for purposes of this Appendix should be determined as
follows:

1. If the identity and concentration of each radionu-
clide in the mixture are known, the limiting values
should be derived as follows: Determine, for each ra-
dionuclide in the mixture, theratio between the quantity

resent in the mixture and the limit otherwise estab-
ished in Appendix B for the specific radionuclide when
not in a mixture. The sum of such ratios for all the
radionuclides in the mixture may not exceed ‘1" (i.e.,
Hanity®).

ExaMpLE: If radionuclides A, B, and C are present
in concentrations Ca, Cg, and Cc, and if the applicable
MPC’s, are MPCa, and MPCsg, and MPCc respec-
tively, then the concentrations shall be limited so that
the following relationship exists:

Ca , Cs Cc

MPCa MPCp  MPCo=!

2. If either the identity or the concentration o any
radionuclide in the mixture is not known, the limiting
values for purposes of Appendix B shall be:

a. For purposes of Table I, Col. 1-6X10-13
b. For purposes of Table I, Col. 2—4 X107
¢. For purposes of Table II, Col. 1—2X10-14
d. For purposes of Tablel1, Col, 2—3X10-8

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 radionuclide in the mixture
i= known but the concentraticn of one or more of the
radionuclides in the mixture i not knovwn the concentra-
tion limit for the mixture is the limit specified in Ap-
pendix ‘“B”’ for the radionuclide in the mixture having
the lowest concentrationlimit; or

b. If the identity of each radionuciide in the mixture
is not known, but it is known that certain radionuclides
specified in Appendix ““B”-are not present in the mixture,
the concentration limit for the mixture is the lowest
concentration limit specified in Appendix ““B" for any
radionuclide which is not known to be absent from the
mixture; or
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C. Element (atomic number) and isotope

1fit i< known that Sr 90, I 125, 1 126, I 129, T 131 (I 133,
table 11 only), Pb 210, Po 210, At 211, Ra 223, Ra 224,
Ra 226, Ac 227, Ra 228, Th 230, Pa 231, Th 232, Th-

nat, Cm 248, C{ 254, and Fm 256 are not present________

11it is known that Sr 90, I 125, I 126, I 129 (I 131, I 133,
table II only), Pb 210, Po 210, Ra 223, Ra 226, Ra 228,
Pa 231, Th-nat, Cm 248, CI 254, and Fm 256 are not

present oo ecameee-i-csemci—csceceeees——e=o-

Ifit is known that Sr 90, I 129 (1125, 1126, 1 131, table 1I
only), Pb 210, Ra 226, Ra 228, Cm 248, and Cf 254 are

NOL Preseil. oo cccaor s cwnasmmr sl s ss s N B e

If it is known that (I 129, table II only), Ra 226, and Ra

9% Are:-NOT PIBSEAL . i scsnemn e e o i e i

Ifit is known that alpha-emitters and Sr 90, I 129, Pb
210, Ac 227, Ra 228, Pa 230, Pu 241,and Bk 249 are not

DPESLAL .o v mmmmmm e m e o m e o s eSS R S A S S S S

1f it is known that alpha-emitters and Pb 210, Ac 227,

Ra 228, and Pu 241 are not present_ oo

1{it is known that alpha-emitters and Ac 227 are not

Present o coo oo ceecmmmmm—mmm——mm——cesesmms——ees—————-

I{it is known that Ac 227, Th 230, Pa 231, Pu 238, Pu
239, Pu 240, Pu 242, Pu 244, Cm 248, Cf 249 and Cf 251

are Dot present. . cceecccccceccscccrssmemm—————

Tablel Table 11
Column 1 Column 2 Column 1 Column 2
Air (ue/mil) Water Air (uc/ml) Water
(pe/ml) (uc/ml)
e e 2 i L6 A [P T 3K10-0
______________ 1 L) o B FEN R 2% 10—
______________ 3@ L1 - 6107
_____________ B IX10Y | e 1107
) 1 R i § 1 i | N O
5 18 o LU SRR Ly g o 4k o 6 pt U TR
i 1 i g § e dg B 1 e I S
31012 | e IR | aesssasis

4. If the mixture of radionuclides consists of uranium
.and its daughter products in ore dust prior to chemical
processing of the uranium ore, the values specified below
mayv be used in lieu of those determined in accordance
with paragraph 1 above or those specified in paragraphs
2 and 3 above. |

a. For purposes Table I, Col. 1—1X10-¥ uc/ml gross
.alpha activity; or 2.5X10~1 pgc/ml natural uranium; or
75 micrograms per cubic meter of air natural uranium,

b. For purposes of Table II, Col. 1—3X10-12 pc/ml
_gross alpha activity; or 8X10-1 gc/ml natural uranium;
‘or 3 micrograms per cubic meter of air natural uranium.

5. For purposes of this note, a radionuclide may be
considered as not present in a mixture if (a) the ratio of
the concentration of that radionuclide in the mixture
(Ca) to the concentration limit for that radionuclide
specified in Table I1 of Appendix “B’” (MPCA) does

Ca 1
not exceed o, (l.e. MPC’.;élo) and (b) the sum of such

ratios for all the radionuclides considered as not present
in the mixture does not exceed 14 i.e.

Ca Cs
MPCA%MPCB I o » » » @ g}i)a

[25 F.R. 10914, Nov. 17, 1860, as amended at 25 F.R. 13953, Dec. 30, 1960; 28 F.R. 11046, Nov. 25.
1961: 29 F.R. 14435, Oct. 21, 1964; 30 F.R. 15801, Dec. 22, 1965; 31 F.R. 86, Jan. 5, 1966]

APPENDIX C

Material Microcuries
AMericiti=281 oo owimmesmminm RFL
Antimony~122 e 100
Antimony-124 __ e 10
Antimony=125 o 10
Arsenic-T8 cceeeece———ee e 100
Arsenic-T4 e 10
AP EBTIIOR T o i oo i i ok o e s i o ot o 10
Areenic=TTT oo mnsnsrsss 100
Bariimiel Bl o e e e i 10
Barium-140 o e 10
BRIETITIIE eIl oo sy 1
BPOMINSeB2 ' e i s s e 10
admitntn=109 .cocasrrrsuarsuesne 10
CadinihamslIB e e e e s 10
Cadmium-115 oo 100
CATOTVIINICED oo i e o 0w i i 10
CalOhiM =T oo s i s o s i 10
ATRPBON TS o s s i e s wa e 100
Clariurmald]l . A SRR 100
Cerium-143 e 100
CETTRE T o i i i o s s it 1
Ceslim=181 wiccvescsvevesuuceass 1, 000
CesIUM=IBAN: o - ie o i s o s s 100
Cesium=134 _ _ e = 1
D ESTUITR ST s i 10
CESTHM~180 cociv i nnmnmm i 10
CesiM =137 oo civnsnnsumnavaubanme 10
AORIOTIIIBSBE o o e e o o s 0 o i 0 10

Material
DHIOPIRR SRR o i wn i i i 10
Chromium=-81 cossusrissversasmaa 1, 000
CoBRITABEIN . e o i S i e 10
Cobalt-58 _ e 10
Cobalt-60 e 1
COIPREEtE wincuacunncunmmaese S 100
DyeEprosiiiin=~-165 vesasvucanmanasuss 10
DYsprogiiiimn-166 «ucusscssuesaun 100
Erbium=-169 o o e 100
Erbivm=1T7]1 . cnmenenemm———— 100
BEUropitum=192 B2 Do weswwummmnmmm— 100
EOropiunim=102 18 Ylriccssscsscuens 1
EBuropitUim=1o04 cocucvoosisaunresus 1
BUraplume«100 couvossassnsvnasmos 10
FHAOEPINE=1E o e o oo st o oy o s 0 1, 000
Gadolinium=-158 o= 10
Gadolinium-=159 e 100
CGEITNM ST i s e mw 10
Germanliuni=-T1l cocvcicanciannons 100
FOIO=198 - o o o e 100
Go0ld=199 o ——— 100
Hafnium-181 o o e 10
Haliinm=160 . vovicnvvimmrmvewas 100
BVATORER -8 cumaawsim e mniseime s s 1, 000
Indium=113M e e 100
K 521031883 5 5 Tl 3 L ¥ 3 & (R DO PP 10
Indium-=115mM e e 100
AN ~110 cudivavocmprrnasusus 10
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