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ATOMIC ENERGY COMMISSION 

10 CFR PART 20 

STANDARDS FOR PROTECTION AGAINST RADIATION 

Radioactivity Concentrations in Air and Water 

On August 10, 1965, the Commission published in the FEDERAL REGISTER 

(30 F. R. 9953), a proposed amend11Ent of its regulation, "Standards for 

Protection Against Radiation", 10 CFR Part ~O, which would (1) provide 

values for certain individual radionuclides not presently listed in 

Appendix B, (2) provide values generally applicable to radionuclides not 

individually listed, (3) revise existing values for occupational exposu~e 

to soluble strontium-90, and (4) modify the footnotes and the Note 

following Appendix B to make them consistent with other changes in the 

Appendix. 

All interested persons were invited to submit written comments and 

suggestions for consideration in connection with the proposed amendirent 

within sixty days 'after publication of the notice in the FEDERAL REGISTER. 

Upon consideration of the comment received, and other factors involved, 

the Commission has concluded that the proposed amendirent, with two minor 

changes, should be published as an effective rule. Except for these 

changes, na~ly the addition of concentration values for xenon-133m, 

and the deletion of the last line of Note 3.c., the text of the amendment 

set out below is identical with the text of the proposed amendment 

published August 10, 1965. 



Pursuant to the Atomic Energy Act of 1954, as amended, and the 

Administrative Procedure Act of 1946, the following amendment of 

Title 10, Chapter I, Part 20, Code of Federal Regulations, is published 

as a document subject to codification, to be effective thirty (30) days 

after publication in the FEDERAL REGISTER. 

1. 10 CFR Part 20, Appendix B, "Concentrations in Air and Water 

Above Natural Background", is amended to include the following radionuclides: 
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CONCENTRATIO."!S IN AIR AND WATER ABOVE NATURAL BACKGROll\'D 

~---
Element 

(ntomlc number) 

. 

Hydrogen (1) 
.. 

Iodine {53) 

· .. ~ tiypton (36) 

Xenon (54) 

Any single radionuclide 
not listed abov~ wi~h 
decay mode other than 
alpha emission or 
apontancoQs fission 
and with radioactive 
half-life less than 
2 hours. 

Isotope 

B 3 

I 125 

Ir 88 

. 

I 

s 
:t" 

Sub 

Xe 133m Sub , 

Sub 

. -:,- '\ 

Table I 

Column 1 Column 2 
Air Water 

Cuc/ml) (uc/ml) 

.5 X 10•6 1 i 10·1 

5 X -i~,:9 
- .. - . ..3 

4 >: 10 

2 X 10•7 6 ~ 10-3 

1 X 10-6 

1 X 10-S 

1 lC 10-6 

Table II 

Co lt.r.rn 1 Column 2 
Air Water 

(uc/ml) (uc/ml) 

2 X 10·7 3 X io .. 3 

8 X 10 .. lt 2 X 10-7 

6 X 10•9 ·2 X 10-4 

2 X 10•8 

3 X 10·1 

3 X 10 
-8 



J 

Table I Table II . 
Coltmn 1 Element Column 1 Column 2 Column 2 

Catomi c number) 
--Isotope Air Water Air Water 

(uc/ml) ·(tic/ml) (uc/ml) Cuc/ml) 

* * * . 4 X 10-6 knericium (95) Am 242 m s 6 X 10•12 1 X 10•4 2 X 10•l3 

I 3 :x 10·10 3 X 10•3 9 X 10•12 9 X 10•' 
-8 4-x 10·3 1 X 10.g -4 -Am 242 s 4 X 10 1 X 10 

I . 5 X 10 -8 4 X 10-l 2 X 10.g 1 X 10-4 

Am 244 s 4 X 10-6 1 X 10•l 1 X 10•1 5 X 10-l 
--·----. ·---- I -5 --=--~- - · -1 2 X 10 1 X 10 8 X 10•1 5 X 10•3 

Berkel~um (97) Bk 230 s 1 X 10•1 6 ~ 10·3 -9 5 X 10 . 2 X 10-4 

I 1 X 10-6 6 X 10•3 4 X 10-8 2 X 10-4 

- Californium (98f Cf 251 s 2 X 10•12 1 X 10•4 6 X 10•14 4 X 10-6 .. ·._ 

1 X lO•lO 8 :x 10•4 3 X 10•12 3 X 10•5 
.t::"' I 

Cf 253 s 8 :x 10·10 4 X 10•3 3 X 10•1l 1 :x 10-4 

I 8 X 10•lO 4 X 1p•3 3 X 10•1l 1 X 10-4 

Cf 254 s 5 X 10•12 4 X 10•6 2 X 10•13 1 X 10•1 

I 5 X 10•12 4 X 10•6 2 X 10•13 1 X 10•7 -Curium (96) Cm 247 s 5 X 10•12 -4 1 X 10 - 2 X 10•13 4 X 10-6 

I 1 X lO•lO 6 X 10-4 4 X 10•12 2 X 10.J 

Cm 248 s 6 X 10 .. 13 1 X 10-S 2 X 10•14 4 X 10•1 

I 1 X 10•1l 4 X 10•S 4 X 10•13 ~ 1 X 10-6 I 

i ' Cm 249 5 1 X 10•5 6 X 10•2 4 xrio-7 2 X 10•3 

I 1 x 10·5 . 6 X 10•2 4 X 10•7 2 X 10•3 



_, 
Table I table II 

~ement Column 1 Column 2 Column 1 Column -2 : 

- (atomic number) Isoto~e Air Water Air Water 
(uc/ml) (uc/ml) (uc/ml) Cuc/ml) 

-
~insteinium (99) Es 253 5 8 X 10-lO 7 X 10-4 3 X 10-ll 2 X 10-S 

I 6 X lO•lO 7 X _10-4 2 X 10-tl 2 X 10-5 

Es 254m S 5 X 10•9 5 X 10-4 2 X lO•lO 2 X 10-5 

I 6 X 10-9 5 X 10-4 2 X 10-lO 2 X 10-S 

Es 254 s 2 X 10-ll _ ~ X 10-4 6 X 10•13 1 X 10-5 

I 1 x- 10_-10 4 X 10-4 4 ·x 10-12 1 X 10-5 

· &I 255 5 5 X lO•lO 8 X 10--4 2 X 10-ll 3 X 10-!S 

I 4 X 10•lO 8 X 10-4 1 X '10--11 3 X 10-S 
\Jl . 

Fermi um ( 100) Fm 254 s 6 X 10-8 4 X 10-3 
2 X 10 

-9 1 X 10-4 
-

7 X 10-S . I 4 X 10-3 2 X 10-9 1 X 10-4 

Fm 255 s 2 X 10-S 1 X 10-3 6 X lO•lO 3 X 10-5 

I 1 X 10-S 1 X 10-3 4 X lO•lO 3 X 10•5 

Fm 256 s 3 X 10.g J X 10-S 1 X lO•lO 9 X 10-7 

I 2 X 10.g 3 X 10•5 6 X 10•ll 9 X 10-7 

. Plutonium (94) Pu 243 s 2 X 10•6 1 X 10-2 6 X 10-S 3 X 10•4 

I 2 ·x 10-6 1 X 10.,2 8 X 10-S 3 X 10-4 

Pu 244 s 2 X 10-12 1 X 10-4 
6 X 10-14 4 X 10•6 

I 3 X 10-ll 3 X 10•4 1 X 10-l2 1 X 10-5 

Uranium (92) U 240 s 2 X 10•7 i X 10-J 8 X 10_g 3 X 10.,5 

I 2 X 10-7 1 X 10-3 6 X 10-9 3 X 10-S 



. 
. 

' 
Table I Table II 

Element Isotope Column 1 Col1.nm1 2 Column 1 Column 2 
(atomic number) Air Water Air Water 

Cuc/ml) (uc/ml) Cuc/ml) Cuc/ml) 

Any single radionuclide 3 X 10.g 9 X io-5 
1 X 10·10 3 X 10·6 -not listed above with 

decay mode other than 
alpha emission or ) 

spontaneous f_~ssi~n ______ 
and with radioactive 
half-life greater than 
2 hours. 

Any single radionuclide 6 X 10°13 -7' 10•14 10 .. 8 
·1 4 X 10 2 X 3x 
CT\ not listed above, which 

decays by alpha emission ' --
or spontaneous fis~ione 

. .. 
, ___ 

* * * 
. ' 



. . 

2. 10 CFR Part 20, Appendix B, "Concentrations in Air and Water Above 

Natural Background", ls amended by deleting the existing concentration 

values, and substituting therefor the indicated valuu for the follovlna . 
nuclide 1 

APPENDIX B 
CONCmrrnATIONS IN AIR AND WATER ABOVE NATURAL BACKGROmD 

I 

Table I Table II . . Element Isotope Column 1 Column 2 Column 2 (atorAiC number) Column 1 
' Air Water Air Wotar , 

(uc/ml) (uc/ml) (uc/ml) (uc/ml) . 
·• 

•·· * 
Strontiuna (38) Sr 90 S l·x 10~9 1 x 10•5 No change. No change 

,•, 
' ' 

• < • 

. ' 
I I 

' 

:, . \' 
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'. 

3. The footnotes and the Note following 10 CFR Part 20, Appendix B, 

_"Concentratlona in Air-and Water Above Natural Background'', are amended 

to read as follows: - - ' 

1 
.. Soluble (S); Insoluble (I). 

2 

.3. 

"Sub" means that values given are for submersion in a semi• 
spherical infinite cloud of airborne material. 

* * * 
I l 

If el ther the id.entity or the concentration of any radionuclide 
in the mixture is not known, the •limiting values for purposes 
of Appendix B shall bes 

a. For purposes of 

b. For purposes of 

c. For purposes of 

d. P'or purposes of 

* * * ' 

Table I, Col. 1 

Table I, Col. 2 

Table II, Col. 

Table 11 9 Col. 

, ' 
• -· ?t .... ~ 

,, ,{' ,•,➔ .... -

:'', , ... ' ' 

' ~ ,' . ' ' . , 
.:. 8 -~-: '..·_-.'.,· 

--- 6 X 10·13 

--- 4 X 10·7 

1 .. .. 2 ~ 10•14 

2 ..... 3 X 10-8 

I ' 



. 

\0 

TABLE I 'IABLE II 

c. Element (a tom! c number) anG isotope· 1-------.----------J-------..------·--· - - C 

l 

If it is known that Sr 90, I 125, I 126, 
1 129, I 131, (I 133, T~ble II only), 
Pq 210, Po 210, At 211, Ra 223, Ra 224, 
R.a 226, Ac 227, Ra 228, Th 230, Pa 231, 
lh 232, Th-nat, Cm 248, Cf '254, an~ 

Column 1 
Air (uc/ml) 

Fm 256 are not present ----------------.- -------

if it is known that Sr 90, I 125, I 126, 
i 129, (I 131, I 133, Table II only), 
Pb 2io, Po 210~--Ra· 223, Ra· 226, Ra 228, 
Pa 231, Th-nat, Cm 248, Cf 254, and 
Fm 256 nre not present---.---------------------

. 

If it is known that Sr 90, I 129, (I 125, 
I i26, I 131, Table II only), Pb 210, 
Ra 226; Ra 228, Cm 2l18, and Cf 254 are 
not present ---- -- --- -------------------

If it is known that (I 129, Table II only), 
Ra 226, and Ra 228 are not present------

If it i§ krown that alpha-emitters and 
. Sr 90, I_ 129, Pb 210, Ac 227, Ra 228, 

Pa 230; Pu 241, and Bk 249 are not 
present----------------------------------

If it is known that alpha-emitters and 
Fb 210, Ac 227, Ra 228, and Pu 241 
are not present ----------------------:­

If it is kno"t-."'n that alpha-emitters a·nd 
Ac 227 are not present-----------------

If it is knciwn that Ac 227, Th 230, 
Pa 231, Pu i38, Pu 239, Pu 240, Pu 242, 

3 X 10-10 

3 X 10-11 

· Pu 244, Cm 248, Cf 249 and Cf 251 are 
rot present ---------------------------- 3 x 10-12 

Column ·2 
\,fo ter (uc/ml) 

9 X o-5 1 . 

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

6 X 10-5 

-------- . . 

--------
-

. 

Colu:nn l 
A!r (uc/nl) 

---------

---------

1 X 10·!3 

. 

Colu:.~n 2 
~~ t er (u~/;:1 l) 

3 X 
0

10-6 

. -
2 X 10-6 



. . 

AUTHORITY: (Sece 161, 68 !Stat:. 948; 42 u. s. c. 2201) 

Dated at Germantown, Maryland this ___ 8_t_h __ day of December , 1965. 

FOR THE ATOMIC ENERGY COMMISSION 

Secretary 
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ATOMIC ENERGY COMHlSSION 

L-10 CFR PART 20_] 

STANDARDS FOR PRO'l'ECTION AGAINST RADIATION 

RADIOACTIVITY CONCENTRATIONS IN AIR AND WATER 

J 

On September 7, 1960, the Comndssion published in the FEDERAL REGISTER 

several amendments of 10 CFR Part 20, effective January 1, 1961. The amend­

tnE:!nts included a comprehensive revision of the values specified in 10 CFR 

Part 20, Appendix B, "Concentrations in Air and Water Above Natural Background," 

The revised values were (ba'sed upon recommendations of the National Committee 

on Radiation Protection and Measurements (NCRP), as published in National 

Bureau of Standards Handbook 69, "Maximum Permissible Body Burdens and 

Maximum Permissible Concentrations of Radionuclides in Air and in Water for 

Occupational Exposure." The reconunendations of the International Ccxm:nission 

on Radiological Protection (ICRP), as published in the "Report of Committee II 

on Permissible Dose £,or Internal Radiation", were essentially the same as 

those of the NCRP. The only subsequent change of these values was an · · 

amendment of 10 CFR Part 20, effective November 20, 1964, which revised 

the values in Appendix B for certain isotopes .of iodine, radium and · 

strontium• based on Federal. Radiation Council (FRC) recoumendations, 
) ' ' 

) 



- 2 -

'Iba amendment proposed herein modifies 10 CFR l'art 20, ~ppendix B, 
(! l • 1 •' ,~ ' • 

))'~ ~he following,.ways i 

· a) It would prov.ide values for certain \ndividual radionuclides 

.fat presently listed; 
,, -

b) It ,,,1t:{uld provide generally applicable values for any radionuclide 
l' 

::not· individually listed; 

c) It "'1luld revise existing values for occupational exposure to 
I 

.:soluble f;ltrontium-90; and 

d) It would modify ~hi footnotes and the Note following Appendix B 
-. I 

' ,to ~ke them oonsistent,rith other changes to the Appendix • 

. - In•tbe course of th. ad~inistration of the Co1111lission•s regulatory 
i ,;-~ - I 

':program, ne~s ~ve arisen for concentration values for certain radionuclides~ 
- ' 

;which are not presently listed in Appendix B, and which have not been 
:'~ ' 

;;~pe.cifioally dev.eloped by any of the recomnendatory bodies, namely the IC~, 
~: ' 

\the NCRP, and the FRC. 'lbe Con-mission has developed the needed_values by 
,l. ' 

,:-_f08thods oonsiete~t with· those used by the ICRP and NCRP to develop -
':1 • ,, 

· ~rec01lllJ8nded concentration values for the nuclides presently listed in 
('.' . 
'
1 Append ix ~. In addition,, concentration ve.J.ues are proposed for insoluble 

I . . 
'.,forms of trithnn. 'lbe cQncentration values for these additional nuclides 
'' 

,j 

}re listed In paragraph i.(a) of ,the prop0sed amendment., Tbs considerations 

.. (7 ~1~~ th_e·values a~ rs.ed include the followingz 

i( .. ·. ··_a) for .fodine-12~, 'the values in ';rable II have been made consistent 
.. f.: '. 

/with the intake guides reconmended by the FRC for iodine-131 by taking 

·.· Jnto account the effective half-life and absorbed radiation energy. 

',:. 
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b) Presently, Appendix B does not contain concentration values 

for tritium in insoluble materials, such as luminous compounds, which 

are finding 1.ncreas ing use. ~lculation according to ICRP-NCRP 

methodology would give air concentration values about a factor of 7 les,.s, 

and water values about a factor of 2 less, than those for soluble foroo. 

However, it is likely that· nruch of the soft beta particle energy will 

I 
not be absorbed in tissue~ and on this basis higher concentration values 

I 

In:view of these considerations and of the technical would be approJ)t'iate. 
I 

1. difficulties in distinguishing soluble'and insoluble components, concentration 
I 

values numerically equal~ the existing values f~r soluble forms·are proposed 

for inclusion in Appendix B for insoluble forms of trititm1. 

c) For relatively short-lived nuclides (half-lives less than 2,ho~s), 

not already specifically listed in Appendix Band decaying by uodes other than 

alpha emission or spontaneous fission, it is unlikely that air concentration 

values wi 11 be less, and they cannot be greater (whether or not they are gases),· 

than those based on submersion. To avoid the necessity to identify the 
1 • • ' 

individual nuclides which may be present, generally applicable values for·such. 
', 

I 

nuclides are proposed using a submersion calculation based on the assumption 
I 

I ,that the average energy P8f disintegration is not like_ly _to be greater than 
I 

about 2 Mev. - i 
I 

During 1964, the ICRP: published the 11Recoumendations of the Inten:aational 

Conmission on Radiological Protection, (As Amended 1959 and Revised 1962), 

ICRP J.'ublication 6"• In Table I of "Publication 6", ICRP has recQIJlll8nded 

j 

l 
~ ' • I 

I 
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' . 
concentra.tion values not previously developed for uranium-240 and nineteen 

transuranic nuclldes. The proposed amendment includes, in paragr.aph l.(b), 

values for these nuclides in ~p·endix B, based on the ICRP values. The ICRP 

has made revisions to previously recommended values for soluble forms of_ 

str.ontium-90*, wich represent an increase over previous val_ues of about a 

factor of three, based on evidence that the biological half-life is ~horter 

than previously assumed.; The proposed amendment includes, in paragraph 2 •. , 

tliese revised values·in Table I for soluble strontium-90; the values in 
" { 

, • I 

Table II for soluble strontium-90 are not changed from the revised values 
\ ' ' ' 

made effective -in NovembeT, 1964, which were based on P'RC recoumendations for 

the guidance of Federal agencies. • 

Although it is believed that, with the proposed amendment, Appendix B 

includes·specific.values for all nuclide& currently of some radiological 

significance• other. nuclides not specifically listed may become significant 

s,ources of exposure at some future time. Therefore, the proposed amendment 

·also provides, in paragraph l.(c), generally applicable values for any 

radionuclide not' specifically listed, or covered by the short half-life 
I 

category, based on the mo~t restrictive values likely to be applied. The 

values proposed for any s~~gle unlisted nuclide that decays by alpha emis~ion 
I 

or spontaneous fission are! those listed in paragraph 2. of the Note following 
I 

I . ! 
Appendix B, as revised below; the values proposed for any other einsle., ... 
unlisted nuclide are the least restrictive of thos~ appearing in paragraph 

3.c. of the Note following-Appendix B. 

-• In "Publication 6", the ICRP also recommends certa~n changes applicable to 
_- _ _::,, . solul>le uranitllil. ·: .These recommendations are under study. . __ 

, I 

'i 
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Finally, ·the proposed a~ndment,in paragraph 3.,makes'certain 

· · modifications to the f(?Otnotes and the Note following Appendi_x B, as 

follows I 
·' · 

a) In ·the second footnote, the word "gaseous"has been. replaced with 

the word "airborne", since the submersion calculation has been extended to 

materi~ls not necessarily in the gaseous form; in addition the word "semispherical"; 
i 

has been added to make clear the geometrical basis of the submersion caloula~ion, _ : 
I 

.b) Paragraphs 2. and 3.o. of the Note following Appendix Bare 
• I 

_· ·i 

revised to make them c~istent wi_th the values contained in Appet;idix B as 
I 

~ revised. 
i 

' 
- f ' 

· Pursuant to the Ato~ic Energy Act of 19S4, as amended, and the 

_: ·Administrati.ve Procedure Act of 1946, notice is hereby given that ·adoption 

of the following amendment of 10 CFR Part 20 is contemplated. All interested 
I 

• I • 

·. i. 
• I 

, ,persons who desi~e to subud.t written comments or suggestions in connection 

with the proposed amendment should send them to the Secretary, United States 
. . ~ 

·'Atomic Energy Comnission, Washington, D. c. ~- 20545, within 60 days after I 
I 
I 

·' publication of this ~otice in the FEDERAL REGISTim. C0111TI8nts. received aftEn". · ·- .. - · j·. 
. . . ' :1 

that period wi 11 ,be considered if it is practicable to do so, but assurance , ... 

I 

·of consideration cannot be given except as to comments filed within the -
i 

:. period specif led. j 

• I' ' . - I 
I 

:., 1._ 10 CFR Part .. 20, Appet\dix B~ "Concentrations in Air and Wa,ter Above 
• I 

' ' -

:: Natural _Background", is a:~ed to include the following radionuclides; 

t .. 

i 
I 

-, . : 
f 
I 

. I 
- l 

, I 

1 . 
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.:Ca) 

·:-. · · -- ::<· c.• _._-:_': :~ _< ><·· . ,· :·. :APPENDIX B 
--c_-. , "~~ 

·.-:-,-" -~i ·' :> /.CONCEN'ffiAn~s .IN AIR AND WAttR .ABOVE NATOAAL BACKGROUID 

' : '-•"' -.. ->. . . : 
. . ,. 

Elenent , 
: -- (atomic 

'- . ..--

Hydrogen (1) 

·. :.~i~ (53) 
'' .: - . 

• .r, ,t ~ 

-· .:_; hypton (36) 

number) 
: 

· · ·:, Any single radionuclide 
not listed above with 

. _decay mde other than 
·alpha emission or 
. spontaneous fission 
:and with radioactive 
balf-Ufe less than 

. 2~-hours. 

' ' . 

, , . 

Isotope 

I 

Illi· S 

-. ' . ::: -;_ ·. t 

.Kr 88 Sub 

Sub 

':' 

.. ' 

---

Table I Table II 

Column 1 Column 2 Colunn 1 Column 2 
Air Water Air Water 

(uc/ml) Cuc/ml) (uc/ml) Cuc/ml) 

. 5 X. :-io•9~-~-1~-_-5 . 8 ; 10•1t 2 X 10•7 

2 X to•7 . 6 -~ 10•3 6 X 10•9 ·2 X 10-4 

. . 
---- --- - --- •---.-- '- · ... --------- ............ - - ·-- - --...-. .;... - . --



- -- - ----- _ _J__ 

Table 1, Table II . 
Column 2 Colunn.l ' .. Column 1 Colunm 2. Element Isotope Air ' - Water Air Water (atom! c number) 

(uc/ml) (uc/ml) (uc/ml) (uc/tnl) 

* * * .l·x 10-4 
·, 

6 X 10•12 . 13 . 4 X 10-6 . 
(b) !merici um (95) Am 242 m s 2 X 10-.. 

3 X lO•lO --~ · 3 X 10~-3 9 X 10•~2 9 X 10•S . . . . ·. I . - . 
,• -8 . - -=r 1 X !O_g 1 X 10-4. ·' Am 242 s - . 4 X 10 4 X 10 .. - - -

., ' . -8 .·_4x 10-3 2 ~ 10-9 1 X 10-4 ' . - ~!- ; -I .. 5 X 10 
' 

Am 244 s 4 X .10-6 1 x 10-1 ·1 X 10 -7 5 X 10•3 

I 
. . -5 -~---- -1 8 X 10•1 5 X 10-3 ------------· - 2 X 10 1 X 10 

Berkelium (97) · Bk 250 s 1 X 10•7 6 -~ 10·3 -9 .5 X 10 . 2 X 10-4 

I I .i X 10-6 6 X 10-3 4 X 10-S 2 X 10-4 

"Californium (98) Cf 251 s 2 X 10-12 1 X 10-4 6 X 10-l4 4 X 10-6 

I 1 X 10-lO 8 X 10-4 3 X 10•12 3 x· 10-5 

Cf 253 s 8 X 10-lQ 4 X 10-) 3 X 10-ll -4 ~ .. 1 X 10· -

. I 8 ·x 10-lO ,4 X 10•3 3 X 10•ll 1 X 10•4 

Cf 254 s 5 X 10•12 . 4 X 10-6 _·2 X 10-l3 1 X 10-7 

I ; 5 X 10•12 -6 4 X 10 , 2 X ·lO•l3 1 X 10-7 

Curium (96) CtJJ. 247 s 5 X 10•12 -4 1 X 10 - 2 X 10-13 4 X 10-6 

I· 1 X 10-lO 6 X 10-4 4 X 10-l2 2 X 10-5 

Cm 248 s 6 .x 10-13 . 1 X 10-S 2 X ·10-14 4 X 10-7 

I · 1 X 10-ll 4 X 10•5 4 X 10-l3 1 X 10-G 

Cm 249 s 1 X 10•5 . 6 X 10-2 4 X 10-7 2 X 10-3 

I 
. -5. 

1 X 10 . 6 X 10•2 
· 4 X 10 -7 -3 2 X 10 -. 

r -, 
i::·--r 



-

:tlement 
(atomic number) 

, 

~insteinium (99) 

Fermi um (100) 

·Plutonium (94) 

. Uranium (92) 

-
Isotope 

Es 253 S 

I 

Es 254m S 

'. 1, 
~~. · !'s 254, s 

I 

!'s 255 S 

I 

Fm 254 S 

I 

Fm 255 S 

I 

Fm 256 S 

-1 

Pu 243 S 

I 

Pu 244 S 

.. I 

U 240 S 

I 

/ 

Table I 

Column 1 Column 2 
Air Water 

- (uc/ml) Cuc/ml) 

8 X 10-lO 7 X 10-4 
_·. 6 X lO•lO 7- X 10-4 

,·5 X 10•9 5 X .10-4 

6 X 10•9 5 X ·10•4 

.2 X 10-ll 4 X 10-4 

1 X- 10-l() .. 4 X 10-4 
5 X lO•lO 8 ~ 10•4 

4 x. lO•lO 8 X 10-4 

6 X 10-8 4 X 10-3 

7 X 10-8 4 X 10-3 

2 X 10-8 1 X 10-3 

. 1 X 10•8 1 X 10-3 

.3 X 10•9 3 X 10~5 

2 X 10-9 - 3 X 10•S 

2 X 10-6 1 X 10-2 

2 X 10•6 1 X 10•2 

2 X 1~•12 1 X 10-4 

3 X. 10-ll 3 .X 10-4 

-. 2 X 10 9'. J i X 10 • 3 

2 X 10•7 1 ~ 10-3 · 

Table II -
Column 1 Colinnn -2: 

Air Water 
(uc/ml) · (uc/ml) 

- 3 X 10-ll 2 X 10-5 

2 X 10•ll 2 X 10-5 

2 X l~•lQ 2 X 10•5 

2 X lO•lO 2 X 10•5 

6 X 10•13 1 X 10-5 

4 ·x 10-l2 . 1 X 10-S 

2 X 10•ll 3'X 10-5 

1 X 10-ll 3 X 10-S 

2 X 10-9 1 X 10-4 

2 X 10-9 1 X 10-4 

6 X 10-lQ 3 X 10-5 

•4 X lO•lO 3 X 10•5 

1 X lO•lO 9 X 10-7 

6 X 10-ll . 9 X 10-7 

6 X 10-8 3 X 10-4 

8 X 10-8 3 X 10 •4 

6 X 10-14 4 X 10-6 

1 X 10-ll 1 X 10-5 

8 X 10•9 . 3 X 10•5 

6 X 10_g 3. X 10•5 

co 



. 

Element 
-· (atomic number) 

_. 

(c) Any single radionuclide 
not listed above with 

- decay m:,de other than 
· · alpha emission or 

, . · ., . :. spontaneous. fission __ 
· - and with radioactive · 

- ~- half-life greater than 
2 hours. 

_, ,1 t 

. .1,.rry single radionuclide 
not listed above~ which 
decays by alpha emission 
or spontaneous fis~i_on. 

' , .. . 
,,,,_, ' 

: , l ' 

Isotope Column 1 
Air 

Cuc/mi) 

- - . 
. - ·:_ . -, -9 
. ·,-: ~· · ' · 3 X 10 

'. 

". ',' ,, 

• '- ~ - .'.., ' ,< 
~ .,_ :· · ...... - ' - - . * 

' . ' ' . ,- ~ . : ' , ' 
... .... : 

'' ,. ,. 

. ; . 

. 
Table I 

Column 2 
Water 

(uc/ml) 

-7 
4 X 10 

. . :-

-

Table 

Column 1 
Air 

Cuc/ml) 

. . 

II 

Column 2 
Water 

(uc/ml) 

\ ,·,.. 

\0 

I 

-· ... 
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2. 10 CFR Part 20, Appendix B, "Concentrations in Air and Water Above 

Natural Backgro~", is amended by deleting ~he existing concentration 

values, and substituting therefor the indicated values for the following 

nuclidesz 

APPENDIX B 

CONC»ITRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROWD 

- I 

Table I I Table I . -, I 

II 

Element 
(atomic number) Isotope Cohmn 1 Colunn. 2 Column 1 Column 

I Air , Water 'Air Wat.er 
2 

(uc/ml) (uc/ml) (uc/ml) (uc/ml) · 

l •,'f <' 

', 
" ' 

,',"'• ,!', 
,, -•' 

\' 

.[• ', 

': ., 

'. :;-. . , 

'' .. 
, ' 

,_, 

1 x 10·5 · _ -·No change No change 

,,,- . ' 

., •' _', 
• • , I ,1 ~ ' ' • 



• 
11 - ,'1, 

3. 'l'he footnotes and the Note following 10 CFR Part 20, Appendix B, 

'· ''. · 11Conc1mtrations- in Air and Water ·Above Natural Background",- are amended · __ 

• 
to read as followss 

•' ',• 

1 

2 

Soluble (S); Insoluble (I). 

"Sub" means that values given are for submersion in a semi­
spherical infinite .cloud of airborne material. 

l 

I 

NOTJts 
* I* 

I 
If either the identity or the concentration of any radionuclide·.;.-
in the mixture is not known, the ·limiting val:ues for purposes , _ 
of Appendix B shall be: · - · · · ' · · 

a. For purposes of Table I, Col. 1 6 · io•13 : · · · ·-: ··· " 

b. For purposes' of 'Table I, Col. 2 __ .:.; 4: ·10·7 --· --_:_:._·/ ,-, ·----:.-~:- · ,_i: -_·, 
c. For purposes of Table II, Co1.-·1 --- 2 x. ~o-14 ·:··:·.,::,:._-_-(_:·:_(.-·.:··.:">: ,._,; 

• -8 ,•, ~,' • , r• '• • • r' _,, • ,--: ' '• 

d. For purposes of Table II, Col~ 2· ..... ': 3 x 10 , /- ,·_ .;..._:;·... · · . . . · · 

' i'?t .. *: * •.. ~ : : ' '.' ;: :_;::.: i ' • "-·•• .. /·: .:'t·:: •. ·:•··\: {:lI'~}t~: .•. •; .. •.•· ( '•, . 
• f - • ;i~ J ~ • t r ! l .,_ • • > • • 

•A 

'', " 
• i-,·,~ ·_, / - ~ ... ' ~ ' ',' _.,. -' ,, ,_ 

' -, ~ :' '' . :, 
',. ' ' t 

-• ', I 

_,, .. 

-, I 

1. 

.. '' 



' .. 

. c. Element (a,tomic number) and isotope 

If it is known that Sr 90, I 125, I 126, 
I 129, I 131, (I 133, Table II only), 
Pb 210, Po 210, At 211, Ra 223, Ra 224, 
Ra 226, Ac 227, Ra 228, Th 230, Pa 231, 

Column 1 
Air(uc/ml) 

lb 232, Th-nat, Cm 248, Cf 254, and --
Fm 256 are not present ---------------- ------

l"f it is known that Sr :90, I 125, I 126 ,' ' 
i 129, (I 131, I 133, Table II only), 
Pb 2io, Po 210~--Ra--223,"-Ra- 226, Ra 228, 
Pa 231, Th-nat, Cm 248, Cf 254, and 
Fm 256 are not present------------------------

If it is known that Sr 90, I 129, (I 125, 
I 126, I 131, Table II only), Pb 210, 
Ra 226, Ra 228, Cm 248, and Cf 254 are 
not present----------------------------------

If it ls known that (I 129~ Table II only), 
Ra 226, and Ra 228 are not present-------------

If it it knovm that alpha-emitters and 
Sr•90i I 129, Pb 210, Ac 227, Ra 228, 
Pa 230, Pu 241, and Bk 249 are rot 
present·~-~-•-•--•---------•-------------• 3 X 10•9 

If it is known that alpha-emitters and 
Pb 210, Ac 227, Ra 228, and Pu 241 
are not present-----------------------· 

If it is known that alpha-emitters a·nd 
, Ac 227 .are _ _not present ---------------;:--· 

If it is known that Ac 227, 'lb 230, -
Pa. 231, Pu 238, Pu 239, Pu 240, Pu 242, 
Pu 244, Cm 248,· Cf 249 and Cf 251 are , not present .:. __ .,;. _______________________ _ 

3 X 10-12 

.If it is known that Pa 231, Pu 239, Pu 240, 
Pu_242, Pu 244, Cm 248, Cf 249 and Cf 251 

.are not" present --·.:.:.:.;;;.; ___________ • _____ 
91 

2 x 10·12 
.. . - - - . -- -- -- ---

} , . ~ 

TABLE I 

' 

Co1umn·2 
Water(uc/ml) 

-

. · 

9 X 10-5 

2 X 10.:.5 

3 X 10-6 

.. 
: 

--------

-------

; 

' 

-

TABLE II 

Coltmm 1 Column 2 ~ 

Air (uc/ml) Water(uc/ml) 
. 

,. 

.. 

--------- -
; 

---------

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

---------

1 X 10-10 

1 X 10-11 

1 X 10·12 

1 X 10-!3 

7 X l0-t4 

3 X ·10-6 

. ' 

. 
2 X 10-6 

-

6 X 10·7 

1 10·7 I-' 
X ro 

--------

---------
.. --------

. ,, 

-------- ( 

. - - - ~ ------ ... 
..!..---·------ ~----- --- --·-· 
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(Sec. 161, 68 Stat. 94-8; 42 U.S.C. 2201) 

Dated at Germantown, Maryland this 27th day of' JUly '1965. 

FOR THE ATOMIC ENERGY COMMISSION 

Secretary 
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GENERAL fj ELECTRIC 

COMPANY 

175 CURTNER AVE., SAN JOSE, CALIF. 95103 •.• AREA CODE 408, TEL. 297-3000 
TWX NO. 408-287-648 4 

ATOMIC PRODUCTS 

DIVISION 

ATOMIC POWER EQU IPMENT DEPA RTMENT 

October 13, 1965 

Mr. W. B. McCool, Secretary 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Subject: Proposed Amendment - l0CFR20 - Radioactivity 
Concentrations in Air and Water 

Dear Mr. McCool: 

The California components of General Electric' s Atomic Products Division 
have reviewed the proposed amendments of 10CFR20 published in the Federal 
Register on August 10, 1965, and the following comments are offered for 
your consideration. 

1. The proposed changes involving 1-125, Kr-88, insoluble tritium, and 
the addition of the transuranium elements concentration limits, based 
on conventional technical considerations, are logical revisions and 
extensions of the tables. 

2. The proposed limits for unlisted radioisotopes introduces a technical 
problem. In the case of a shorter than two hour half-life isotope, the 
proposed co~'sentration limit for unrestricted water release would be 
set at 3 x 10 µc/cc. Since the permissible concentration basis is 
inversely proportioned to the effective energy per disintegration, this 
limit will be more or less conservative by the variation from 2 mev of 
the effective energy of any radioisotope under consideration. The 
magnitude of the problem is exemplified b~fesults of noble gas cal­
culations which indicate as much as 1 x 10 µc/cc, or thi:._ie times the 
proposed concentration of Xe-135 and, as much as 2 x 10 , or 67 
times the proposed concentration of Kr-83 m, could be safely released. 
On the other hand, similar calculations indicate the values for Cs-138 
and Rb-88 compare nonconservatively with the proposed limit by about 
a factor of two. 

GENE RA L E L ECTRIC 

PROCRESSLAND 

AilJAt-f''J;>%-,'/PRESENTATION 
AT THE NEW YORK WORLD'S FAIR 



-GENERALfj ELECTRIC 

Mr. W. B. McCool - 2 - October 13, 1965 

In view of these considerations, it is recommended that either of two 
alternative courses be pursued: 

a) Extend the list to include values for a substantial numbe r of 
currently unlisted radioisotopes using methods consistent with 
those used by the ICRP and NCRP, or 

b) Provide, in conjunction w i th th e currently proposed r e vision, a 
statement such that an applicant may propose limits different 
from those set for unli sted r adioisotopes which will be approved 
if such limits are based on valid technological grounds. 

If the Commission concludes it is desirable to fu r ther extend the list as 
suggested in item 2 above, Gene ral Electric would be pleased to work with 
the staff furnishing results of calculations which have been made in support 
of reacto r licensing actions for a numbe r of years. 

ems 

ff
uly : our s, 

~,tYVl 
. . Wilson 

Administrator-Licensing 
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DOC/ffT NUMBER PR 
PRoPosrn ~uLE __. M a o 
&'t\~~U\ 
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OFFICE OF THE SECRETARY 
PUPllC PROCEEDINGS e,&QL 

INGALLS 
SHIPBUILDING CORPORATION 

A DIVISION OF LITTON INDUSTRIES 

THE INGALLS SHIPBUILDI NG CORPORATIO N GENERAL OFFICES, P.O. BOX 149 • PASCAGOULA, MISSISSIPPI 39567 

PHO'.'IE 762-1230 • TWX PASC 172/ 175 • CABLE: INGALSHIP PASCAGOULA 

Mr. W . B. McCool, Secretary 
U. S. Atomic Energy Commission 
Washington, D. C. 

Dear Mr . McCool: 

27 August 1965 

In accordance with the notice in the Federal Register of Tuesday, August 
1 0, 1965, the following comment concerning the proposed revisions to 
10 CFR, Part 20, Appendix B .. Concentrations in Air and Water Above Natural 
Background is submitted. 

The permissible concentrations stated in Appendix B, Table I, Column 1 of 
10 CFR, Part 20 are the same for Ac227, Th230, Pu238, Pu239, Pu240, 
Pu242, Pu244, Cf249 and Cf251; therefore, the last sentence, Item 3 . C of 
the note following 10 CFR - Part 20, Appendix B which now reads: 

TABLE I TABLE 11 
Col. 1 Col. 2 Col . 1 Col. 2 

Air'4'c/ ml ) Water{'.fc/ ml) Air(kc/ ml) Wate r'-4- c/ ml ) 

OCf it is known that Pa t.31, 
1Pu2 39, Pu240 Pu242

1 

1Pu244
1 

cm24~, Cf249, 

and C£251 are not 
ore sent • ......... ••••• .. • 2 X 10•12 ---- 7 X 10-14 ----
should be changed to read: 



, . 

Mr. W. B. McCool -2-

Col. 1 

INGALLS 
SH IPBUI LDING CORPORATION 
A DIVIS I ON OF LITT ON INDUSTR I ES 

[E 
27 August 1965 

TABLE I TABLE II 
Col. 2 Col. 1 Col. 2 

Air (4c/ ml) Wate r(A-C / ml) Air ~ c/ml) Water ~/ml) 

~£ it is known that Pal3l and 
c 248 m are not pre sent •••••••• 2 X 10-12 -----
If it is known that Pa 231, 
Pu239 Pu240 Pu242 J , , 

Pu244 Cm248 C£249 and 
251 ' ' Cf are not pre sent ••••••••• ---- ----

JWB/yya 

Very truly yours, 

~ .1::~ u ~•hi:£ Nuclear Scientist 
Nuclear Power Division 

---- ----

7 X 10-14 ----




