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NEUTRON FLUX DOSE EQUIVALENTS 

Neutron energy 
(million electron 

volts [Mev]) 

Number of neu-
trons per square 

centimeter equiva-
lent to a dose of 1 

rem (neutrons/ 
cm 2 ) 

Average flux to 
deliver 100 

millirem in 40 
hours (neutrons/ 

cm 2 per sec.) 

Thermal ................. 970×10 6 670 
0.0001 .................... 720×10 6 500 
0.005 ...................... 820×10 6 570 
0.02 ........................ 400×10 6 280 
0.1 .......................... 120×10 6 80 
0.5 .......................... 43×10 6 30 
1.0 .......................... 26×10 6 18 
2.5 .......................... 29×10 6 20 
5.0 .......................... 26×10 6 18 
7.5 .......................... 24×10 6 17 
10 ........................... 24×10 6 17 
10 to 30 ................. 14×10 6 10 

(h) For determining exposures to X- 
or gamma rays up to 3 Mev., the dose 
limits specified in this part may be as-
sumed to be equivalent to the ‘‘air 
dose’’. For the purpose of this subpart 
‘‘air dose’’ means that the dose is 
measured by a properly calibrated ap-
propriate instrument in air at or near 
the body surface in the region of the 
highest dosage rate. 

§ 50–204.21 Exposure of individuals to 
radiation in restricted areas. 

(a) Except as provided in paragraph 
(b) of this section, no employer shall 
possess, use, or transfer sources of ion-
izing radiation in such a manner as to 
cause any individual in a restricted 
area to receive in any period of one cal-
endar quarter from sources in the em-
ployer’s possession or control a dose in 
excess of the limits specified in the fol-
lowing table: 

Rems per 
calendar 
quarter 

1. Whole body: Head and trunk; active blood- 
forming organs; lens of eyes; or gonads ......... 11⁄4 

2. Hands and forearms; feet and ankles ............. 183⁄4 
3. Skin of whole body .......................................... 71⁄2 

(b) An employer may permit an indi-
vidual in a restricted area to receive 
doses to the whole body greater than 
those permitted under paragraph (a) of 
this section, so long as: 

(1) During any calendar quarter the 
dose to the whole body shall not exceed 
3 rems; and 

(2) The dose to the whole body, when 
added to the accumulated occupational 
dose to the whole body, shall not ex-
ceed 5 (N–18) rems, where ‘‘N’’ equals 

the individual’s age in years at his last 
birthday; and 

(3) The employer maintains adequate 
past and current exposure records 
which show that the addition of such a 
dose will not cause the individual to 
exceed the amount authorized in this 
paragraph. As used in this paragraph 
‘‘Dose to the whole body’’ shall be 
deemed to include any dose to the 
whole body, gonad, active 
bloodforming organs, head and trunk, 
or lens of the eye. 

(c) No employer shall permit any em-
ployee who is under 18 years of age to 
receive in any period of one calendar 
quarter a dose in excess of 10 percent of 
the limits specified in the table in 
paragraph (a) of this section. 

(d) Calendar quarter means any 3- 
month period determined as follows: 

(1) The first period of any year may 
begin on any date in January: Provided, 
That the second, third, and fourth peri-
ods accordingly begin on the same date 
in April, July, and October, respec-
tively, and that the fourth period ex-
tends into January of the succeeding 
year, if necessary to complete a 3- 
month quarter. During the first year of 
use of this method of determination, 
the first period for that year shall also 
include any additional days in January 
preceding the starting date for the first 
period; or 

(2) The first period in a calendar year 
of 13 complete, consecutive calendar 
weeks; the second period in a calendar 
year of 13 complete, consecutive cal-
endar weeks; the third period in a cal-
endar year of 13 complete, consecutive 
calendar weeks; the fourth period in a 
calendar year of 13 complete, consecu-
tive calendar weeks. If at the end of a 
calendar year there are any days not 
falling within a complete calendar 
week of that year, such days shall be 
included within the last complete cal-
endar week of that year. If at the be-
ginning of any calendar year there are 
days not falling within a complete cal-
endar week of that year, such days 
shall be included within the last com-
plete calendar week of the previous 
year; or 

(3) The four periods in a calendar 
year may consist of the first 14 com-
plete, consecutive calendar weeks; the 
next 12 complete, consecutive calendar 
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weeks, the next 14 complete, consecu-
tive calendar weeks, and the last 12 
complete, consecutive calendar weeks. 
If at the end of a calendar year there 
are any days not falling within a com-
plete calendar week of that year, such 
days shall be included (for purposes of 
this part) within the last complete cal-
endar week of the year. If at the begin-
ning of any calendar year there are 
days not falling within a complete cal-
endar week of that year, such days 
shall be included (for purposes of this 
part) within the last complete week of 
the previous year. 

(e) No employer shall change the 
method used by him to determine cal-
endar quarters except at the beginning 
of a calendar year. 

§ 50–204.22 Exposure to airborne ra-
dioactive material. 

(a) No employer shall possess, use or 
transport radioactive material in such 
a manner as to cause any employee, 
within a restricted area, to be exposed 
to airborne radioactive material in an 
average concentration in excess of the 
limits specified in Table I of appendix 
B to 10 CFR part 20. The limits given in 
Table I are for exposure to the con-
centrations specified for 40 hours in 
any workweek of 7 consecutive days. In 
any such period where the number of 
hours of exposure is less than 40, the 
limits specified in the table may be in-
creased proportionately. In any such 
period where the number of hours of 
exposure is greater than 40, the limits 
specified in the table shall be decreased 
proportionately. 

(b) No employer shall possess, use, or 
transfer radioactive material in such a 
manner as to cause any individual 
within a restricted area, who is under 
18 years of age to be exposed to air-
borne radioactive material in an aver-
age concentration in excess of the lim-
its specified in Table II of appendix B 
to 10 CFR part 20. For purposes of this 
paragraph, concentrations may be 
averaged over periods not greater than 
1 week. 

(c) Exposed as used in this section 
means that the individual is present in 
an airborne concentration. No allow-
ance shall be made for the use of pro-
tective clothing or equipment, or par-

ticle size, except as authorized by the 
Director, Bureau of Labor Standards. 

§ 50–204.23 Precautionary procedures 
and personnel monitoring. 

(a) Every employer shall make such 
surveys as may be necessary for him to 
comply with the provisions in this sub-
part. ‘‘Survey’’ means an evaluation of 
the radiation hazards incident to the 
production, use, release, disposal, or 
presence of radioactive materials or 
other sources of radiation under a spe-
cific set of conditions. When appro-
priate, such evaluation includes a 
physical survey of the location of ma-
terials and equipment, and measure-
ments of levels of radiation or con-
centrations of radioactive material 
present. 

(b) Every employer shall supply ap-
propriate personnel monitoring equip-
ment, such as film badges, pocket 
chambers, pocket dosimeters, or film 
rings, to, and shall require the use of 
such equipment by: 

(1) Each employee who enters a re-
stricted area under such circumstances 
that he receives, or is likely to receive, 
a dose in any calendar quarter in ex-
cess of 25 percent of the applicable 
value specified in paragraph (a) of § 50– 
204.21; and 

(2) Each employee under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, or 
is likely to receive, a dose in any cal-
endar quarter in excess of 5 percent of 
the applicable value specified in para-
graph (a) of § 50–204.21; and 

(3) Each employee who enters a high 
radiation area. 

(c) As used in this subpart: 
(1) ‘‘Personnel monitoring equip-

ment’’ means devices designed to be 
worn or carried by an individual for the 
purpose of measuring the dose received 
(e.g., film badges, pocket chambers, 
pocket dosimeters, film rings, etc.); 

(2) ‘‘Radiation area’’ means any area, 
accessible to personnel, in which there 
exists radiation at such levels that a 
major portion of the body could receive 
in any one hour a dose in excess of 5 
millirem, or in any 5 consecutive days 
a dose in excess of 100 millirem; and 

(3) ‘‘High radiation area’’ means any 
area, accessible to personnel, in which 
there exists radiation at such levels 
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