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APPLICATIONS OF BIOASSAY FOR l-126 AND l-131

A. INTRODUCTION

Section 20.108, “Orders Requiring Furnish-
ing of Bioassay Services,” of 10 CFR Part 20,
“Standards for Protection Against Radiation,".
indicates that the Nuclear Regulatory Commis-
sion (NRC) may incorporate into a license pro-
visions r e q u i r i n g  a s p e c i f i c  p r o g r a m  o f
bioassay measurements  as n e c e s s a r y  o r
desirable to aid in determining the extent of an
individual’s exposure to  concen t ra t ions  o f
rad ioac t ive  mate r ia l .  In  ce r ta in  cases ,  the
requirement of bioassay may also be included in
the license by reference to procedures specify-
ing in vivo measurements,  measurements of
radioactive material in excreta, or both.

This guide provides criteria acceptable to the
NRC staff for the development and implementa-
tion of a bioassay program for any licensee
h a n d l i n g  o r  p r o c e s s i n g  I - 1 2 5  o r  I - 1 3 1 .  I t
further provides guidance to such licensees
regarding the selection of workers who should
participate in a program to detect and measure
possible internal radiation exposure. The guide
is programmatic in nature and does not deal
with measurement techniques and procedures.

B. DISCUSSION

The topics treated in this guide include de-
terminations of (1) whether bioassay should be
performed, (2) frequencies of bioassay, (3)
who should participate, (4) the actions to take
based on bioassay results, and (5) the partic-
ular results that should initiate such actions.

For the user’s convenience, the following
terms are presented with their definitions as
used in this guide:

Bioassay-The  de te rmina t ion  of  the  k ind ,
quant i ty  o r  concent ra t ion ,  and  loca t ion  of
rad ioac t ive  mate r ia l  in  the  human body  by
direct (in vivo) measurement or by analysis in

vitro of materials excreted or removed from the
body . .

I n t a k e - T h e  t o t a l  q u a n t i t y  o f  r a d i o a c t i v e
m a - e n t e r i n g  t h e  b o d y .

In vivo measurements-Measurement of gamma-
or x-radiation emitted from radioactive material
loca ted  wi th in  the  body  for  the  purpose  of
detecting or estimating the quantity of radio-
active material present.

In vitro measurements-Measurement of radio-
activity in samples of material excreted from
the human body.

C. REGULATORY POSITION

1. Conditions Under Which Bioassay Is Necessary

a. Routine 1 bioassay is necessary when an *
ind iv idua l  handles  in  open  form unsea led*
quantit ies of radioactive iodine that exceed
those  shown in  Tab le  1  o f  th i s  gu ide .  The
quantities shown in Table 1 apply to both the
quantity handled at any one time or integrated
as the total amount of activity introduced into a
process  by  an  employee  over  any  3-month
period.

b .  When  quan t i t i e s  hand led  in  unsea led
form are greater than 10% of Table 1 values,

*Lines indicate substantive changes from previous issue.
1 Routine means here that an individual is assigned on a

scheduled and repeatable basis to submit specimens for bioassay
or to report for in vivo measurements. Either radiochemical
bioassay of urine or in vivo counting is acceptable to the NRC
staff for estimating internal radioactivity burdens or intakes.
In some cases, however, a licensee may wish to corroborate
estimates from urinalysis data with in vivo determinations.
Since there are adequate references in the literature to help
devise bioassay measurements, this guide does not include
recommended analytical procedures. Each installation should
adopt. procedures or obtain services best suited to its own
needs.

2See discussion in the footnote to Table 1 of this guide.
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routine bioassay may still be necessary under
certain circumstances.  A writ ten justification
for not performing such measurements should
be prepared and recorded for subsequent re-
view during NRC inspections whenever bio-
a s s a y  i s  n o t  p e r f o r m e d  a n d  t h e  q u a n t i t i e s
handled exceed 10% of the levels in Table 1.

c .  Excep t  a s  s t a ted  in  regu la to ry  pos i -
tion l.e, bioassay is not required when pro-
cess quantit ies handled by a worker are less
than 10% of those in Table 1.

d. In nuclear reactor installations, employ-
ees should be bioassayed by an in vivo count
within 30 days after the end of exposure in
work locations where concentrations exceeded,
o r  m i g h t  h a v e  e x c e e d e d ,  9  x  1 0- 9  µ C i / m l
averaged over any 40-hour period. Table 1 and
regulatory position 4 regarding frequency of
bioassays are not app l i cab le  to reactor
licensees

of exposure are unknown or cannot be conser-
vatively estimated by calculation.

e.  Special  bioassay measurements should
be  per formed to  ver i fy  the  e f fec t iveness  of
respiratory protection devices and protective
clothing. If an individual wearing a respiratory
protective device or protective clothing is sub-
jected to a concentration of I-125 or I-131 (in
any form) in air such that his or her intake
with no protection would have exceeded the
l imits  specif ied in paragraph 20.103(a)(1)  of
10  CFR Pa r t  20 ,3 bioassays  shou ld  be  pe r -
formed to determine the resulting actual I-125
or I-131 intake. There special bioassay proce-
dures should also be conducted for personnel
wearing respirators if for any reason the I-125
or I-131 concentration in air and the duration

2. Participation

All workers handling radioactive iodine or
sufficiently close to the process so that intake
is  possible (e.g. , within a few meters and in
the  same room as ,  the  worker  handl ing  the
material)  should participate in bioassay pro-
grams described in regulatory position 1.

*Multiplying the concentrations given in Appendix B to
10 CFR Part 20, Table I, Column 1, 5 x 10-9 µCi/ml for l-l25
(soluble) and 9 x 10-9 µCi/ml for I-131 (soluble), by 6.3 x 108

ml gives the corresponding quarterly intake of the respective
iodines by inhalation. These quarterly intakes would be about
3.2 µCi for I-125 and 5.7 µCi for I-131, which would give a
thyroid dose commitment of about 7.5 rems to a 20-gram thyroid
integrated over all future time using effective half-lives of 41.8
days for I-125 and 7.6 days for I-131 and using a quality factor
(QF) of 1.7 to calculate effective disintegration energy in the
case of I-125. (This QF of 1.7 is used for conservatism, even
though the International Commission on RadiologicaI Protection
(1969) and the National Council on Radiation Protection (1971)
have published a QF of 1, because some calculations in more
recent scientific literature have suggested the use of QF values
higher than 1 for electron or beta energies of 0.03 MeV or
less.)

3. Types of Bioassays That Should Be Performed

a. Baseline (preemployment or preopera-
tional).  Prior to beginning work with radio-
active iodine in sufficient quantity that bio-
assay is specified in regulatory position 1.

b. Routine. At the frequency specified in
regulatory position 4.

c. Emergency. As soon as possible after any
incident that might cause thyroid uptakes to
e x c e e d  b u r d e n s  g i v e n  i n  r e g u l a t o r y  p o s i -
tion 5.a(2), so that actions recommended in
regu la to ry  pos i t ion  5 . a (2 ) (b )  can  be  mos t
effective.

d Postoperational and with Separation Phys-
ical. A bioassay should be performed within 2
weeks of the last possible exposure to I-125 or
1-131 when operations are being discontinued
or when the worker is terminating activities
with potential exposure to these radionuclides.

e. Diagnostic. Followup bioassay should be
performed within 2 weeks of any measurements
exceed ing  leve l s  g iven  as  ac t ion  po in t s  in
regulatory position 5 in order to confirm the
initial results and, in the case of a single
intake, to allow an estimate of the effective
half-life of radioiodine in the thyroid.

4. Frequency

a. Initial Routine. Excep t  in  s i tua t ions
where thyroid burdens may exceed quantities
specified in regulatory position 5.a(2), a bio-
assay sample  o r measurement s h o u l d  b e
obtained within 72 hours following entry of an
ind iv idua l  in to  an  a rea  where  b ioassay  i s
performed in accordance with regulatory posi-
tions 1 and 2 (but waiting at least 6 hours for
distribution of a major part of the iodine to the
t h y r o i d ’ )  a n d every 2 weeks or more
frequently thereafter as long as the conditions
desc r ibed  in  regu la to ry  pos i t ions  1  and  2
exist. When work with radioactive iodine is on
an infrequent basis (less frequently than every
2 weeks), bioassay should be performed within
10 days of the end of the work period during
which radioactive iodine was handled (but not
sooner than 6 hours unless emergency actions
t o  o b t a i n  a n  e a r l y  p r o g n o s i s  a n d  t h y r o i d
blocking treatment are appropriate4) .

b. After 3 Months. When a periodic meas-
urement f r e q u e n c y  h a s  b e e n  s e l e c t e d  i n
accordance with regulatory position 4. a, it may
be changed to quarterly if, after 3 months, all
the following conditions are met:

(1 )  The  average  thyro id  burden  fo r
each individual working in a given area was

4NCRP Report No. 55, "Protection of the Thyroid Gland in
the Event of Release of Radiological,” National Council on
Radiation Protection and Measurements, Washington. D.C.,
August 1, 1977, p. 21
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less than 0.12 µCi of I-125, less than 0.04 µCi
of I-131, and less than the corresponding pro-
portionate amount5 of a mixture of these
nuclides during the initial 3-month period:

(2) The quarterly average radioiodine
concentration (µCi/ml) in air breathed by any
worker (as obtained when measurements of
radioiodine concentrations in air are required)
does not exceed 25% of the concentration values
for “soluble”(s) iodine given in Appendix B to
10 CFR Part 20, Table I, Column 1, (5 x 10 - 9

µCi/ml for I-125 and 9 x 10 -9 µCi/ml for I-131),
i . e . , 25% of these concentrations multiplied by
the total air breathed by an employee at work
dur ing  one  ca lendar  qua r t e r ,  6 .3  x  108 m l ,
does not exceed 0.8 µCi of I-125 or 1.4 µCi of
I-131. The appropriate proportionate amount 5

of a mixture of these nuclides should be used
as  a  gu ide  when  bo th  I -125  and  I -131  a re
present;  and

(3) The working conditions during the
J-month period with respect to the potential for
exposure are representative of working condi-
tions during the period in which the quarterly
bioassay frequency will be employed, and there
is no reasonable expectation that the criteria in
regulatory positions 4.b(1) and 4.b(2) above
will be exceeded.

c. After Use of Respiratory Protection De-
vices. Between 6 and 72 hours after respiratory
protective devices, suits, hoods, or gloves are
used to limit exposure as stated in regulatory
position 1. e.

For individuals placed on a quarterly
schedule, sampling should be randomly distri-
bu ted  over  the  quar te r  bu t  shou ld  be  done
within one week after a procedure involving
the handling of I-125 or I-131. This will pro-
vide a more representative assessment of expo-
sure conditions

5.  Action Points and Corresponding Actions

a. Biweekly or More Frequent Measurements

(1) Whenever the thyroid burden at the
time of measurement exceeds 0.12 µCi of I-125
or 0.04 µCi of I-131, the following actions
should be taken:

(a) An investigation of the opera-
tions involved, including air and other in-plant
surveys, should be carried out to determine
the causes of exposure and to evaluate the
potential for further exposures

(b)  I f  the  inves t iga t ion  ind ica tes
that further work in the area might result in
exposure of a worker to concentrations that
would cause the limiting intakes established in

5See Appendix B to this guide for a description and example
of using this condition for mixtures

§ 20.103 of 10 CFR Part 20 to be exceeded, the
l i c e n s e e  s h o u l d  r e s t r i c t  t h e  w o r k e r  f r o m
further exposure until the source of exposure
is discovered and corrected.

(c) Corrective actions that will elim-
inate or lower the potential for further expo-
sures should be implemented.

( d )  A  r e p e a t  b i o a s s a y  s h o u l d  b e
taken within 2 weeks of the previous measure-
ment and should be evaluated within 24 hours
af te r  measurement  in  o rder  to  conf i rm the
presence of internal radioiodine and to obtain
an estimate of its effective half-life for use in
estimating dose commitment.

(e) Reports or notification must be
provided as required by §§ 20.405,  20.408,
and 20.409 of 10 CFR Part 20 or as required
by conditions o f  t h e  l i c e n s e  p u r s u a n t  t o
§ 20.108 of 10 CFR Part 20.

(2)  I f  the  thyro id  burden  a t  any  t ime
exceeds 0.5 µCi of I-125 or 0.14 µCi of I-131,
the following actions should be taken:

(a) Carry out all steps described in
regulatory position 5.a(1).

(b)  As soon as possible,  refer  the
case to appropriate medical consultation for
recommendations regarding therapeutic proce-
dures that may be carried out to accelerate
removal of radioactive iodine from the body,
This should be done within 2-3 hours after
exposure when the time of exposure is known
so that any prescribed thyroid blocking agent
would be effective.4

(c) Carry out repeated measurements
at approximately l-week intervals at least until
the thyroid burden is less than 0.12 µCi of I-125
or 0.04 µCi of I-131. If there is a possibility of
longer-term compartments containing I-125 or
I-131 that require evaluation, continue meas-
urements as long as necessary to ensure that
appreciable exposures to these other compart-
ments do not go undetected.

b.  Quarterly Measurements.  Carry out
actions at levels as indicated under regulatory
position 5.a(1) and (2). If measurements and
surveys indicate an appreciable likelihood that
a worker  wi l l receive fur the r  exposures
exceed ing  the  c r i t e r ia  o f  regu la to ry  pos i -
tions 4.b(1) and 4.b(2), reinstitute biweekly
or more frequent bioassays.

D. IMPLEMENTATION

The purpose of this section is to provide in-
formation to applicants and licensees regarding
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the NRC staff’s plans for using this regulatory
guide.

Except in those cases in which the applicant
or licensee proposes an acceptable alternative
method, the staff will use the methods
described herein after December 15, 1979, in
evaluating the radiation protection programs of
licensees who have  b ioassay  requ i rements

incorporated in their  l icenses in accordance
with § 20.108 or lo CFR Part 20.

If an applicant or licensee wishes to use the
method described in this regulatory guide on
or before December 15,  1979,  the pert inent
portions of the application or the l icensee’s
performance will be evaluated on the basis of
this guide.

Table 1

ACTIVITY LEVELS ABOVE WHICH BIOASSAY FOR I-l 25 OR I-1 3 1 IS NECESSARY

Types of Operation

P r o c e s s e s  i n  o p e n  r o o m  o r  b e n c h ,  w i t h  p o s s i b l e  e s c a p e
of iodine from process vessels

Processes with possible escape of iodine carried out
within a fume hood of  adequate design,  face veloci ty,
and performance rel iabil i ty

P roces se s  ca r r i ed  ou t  w i th in  g loveboxes ,  o rd ina r i l y
closed,  but  with possible release of iodine from
process  and occasional  exposure to  contaminated
box  and  box  l eakage

Activity Handled in
Unsealed Form

Making Bioassay Necessary*

Volatile Bound to
o r

Dispersible*
Nonvolatile

Agent*

1 mCi 10 mCi

10 mCi 100 mCi

100 mCi 1000 mCi

*Quantities may be considered the cumulative amount in process handled by a worker during a 3-month period; e.g., the
total quantity introduced into a chemical or physical process over a 3-month period, or on one or more occasions in that
period, by opening stock reagent containers from which radioactive iodine may escape. Quantities in the right-hand
column ray be used when it can be shown that activity in process is always chemically bound and processed in such a
manner that I-125 or I-131 will remain in nonvolatile form and diluted to concentrations less than 0.1 mCi/mg of
nonvolatile agent. Capsules (such as gelatin capsules given to patients for diagnostic tests) may be considered to contain
the radioiodine in nonfree form, and bioassay would not be necessary unless a capsule were inadvertently opened (e.g.,
dropped and crushed). However, certain compounds where radioiodine is normally bound are known to release radioiodine
when the material is in process, and the left-hand column may then be applicable. In those laboratories working only with
I-125 in radioimmunassay (RIA) kits, the quantities of I-125 are very small and in less volatile forms; thus, bioassay
requirements may be judged from the right-hand column. In field operations, where reagent containers are opened
outdoors for simple operations such as pouring liquid solutions, the above table does not apply; bioassay should be
performed whenever an individual employee handles in open form (e.g., an open bottle or container) more than 50 mCi at
any one time.

Operations involving the routine use of I-125 or I-131 in an open room or bench should be discouraged. Whenever
practicable, sealed bottles or containers holding more than 0.1 mCi of I-125 or I-131 should be opened at least initially
within hoods having adequate face velocities of 0.5 m/sec or more.
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APPENDIX A

SUGGESTED REFERENCES TO ASSIST IN ESTABLISHING A BIOASSAY PROGRAM

In response to public comments, this  l is t  of  publicat ions is  provided to assist  the l icensee in estab-
ishing measurements  and administrat ive procedures for  a  bioassay program appropriate  to  his  opera-
ions.  This  l is t  is  not  intended to be exhaust ive and does not  replace the need for  professional  assis-
tance in establishing analytical  procedures or services.

1. American National Standard, ANSI N44.3-1973.
“Thyroid Radioiodine Uptake Measurements
Using a  Neck Phantom,” American Nat ional
Standards Inst i tute ,  Inc.  ,  1430 Broadway,
New Y o r k ,  N . Y . 10018, app roved
August 24, 1973.

2.

3 .

4 .

5.

6 .

7.

8.

R .  C .  B r o w n ,  "1 2 5I  I nges t i ons  i n  Resea rch
P e r s o n n e l , ”  O p e r a t i o n a l  H e a l t h  P h y s i c s ,
pp .  276-278, 1976, p r o c e e d i n g s  o f  t h e
Nin th  Midyea r  Top ica l  Sympos ium o f  t he
Hea l th  Phys i c s  Soc i e ty ,  Denve r ,  Co lo rado ,
F e b r u a r y  1 9 7 6  ( P .  L .  C a r s o n ,  W .  R .
Hendee, a n d  D .  C .  H u n t ,  E d s . ,  C e n t r a l
R o c k y  M o u n t a i n  C h a p t e r ,  H e a l t h  P h y s i c s
Society,  P.O.  Box 3229,  Boulder ,  Colorado
80303, $15).

E .  J .  B r o w n i n g ,  K .  B a n e r j e e ,  a n d  W .  E .
Reisinger , Jr. , “Airborne Concentrat ion of
I-131 in a Nuclear  Medicine Laboratory,” J
Nucl .  Med. , vol .  19 ,  pp .  1078-1081,  1978:

J .  G .  D a r e  a n d  A .  H .  D e u t c h m a n ,  “ T h e
D e c a y  S c h e m e  o f  I o d i n e - 1 2 5  a n d  I t s  R e l a -
t i o n s h i p  t o  I o d i n e  B i o a s s a y , ”  o p .  c i t . ,
Ref .  2 ,  pp .  250-254.

B .  C .  F a s i s k a , “Rad i a t i on  Sa fe ty  P roce -
dures  and Contaminat ion Control  Pract ices
Involved in High Level I- 131 Thyroid Thera-
py Cases ,"  op.  c i t . ,  Ref .  3 ,  pp.  287-291.

A .  Gav ron  and  Y .  Fe ige ,  “Dose  D i s t r i bu -
t i o n  a n d  M a x i m u m  P e r m i s s i b l e  B u r d e n  o f
1 2 5I  i n  t h e  T h y r o i d  G l a n d , ”  H e a l t h
Physics ,  vol .  23 ,  pp .  491-499,  1972.

B .  Y .  H o w a r d , “Safe Handling of  Radio-
iod ina t ed  So lu t i ons , ”  op .  c i t .  ,  Re f .  2 ,  pp .
247-249.

I C R P  P u b l i c a t i o n  1 0 ,  “ R e p o r t  o f  C o m m i t -
tee IV on Evaluat ion of  Radiat ion Doses to
B o d y  T i s s u e s  f r o m  I n t e r n a l  C o n t a m i n a t i o n
Due to  Occupat ional  Exposure ,  "Recommen-
dations of  the Internat ional  Commission on

Rad io log i ca l  P ro t ec t i on .  Pe rgamon  P re s s ,
Oxford ,  p .  17 ,  1988.

9 .  I C R P  P u b l i c a t i o n  l 0 A ,  “ T h e  A s s e s s m e n t  o f
I n t e r n a l C o n t a m i n a t i o n  R e s u l t i n g  f r o m
R e c u r r e n t  o r  P r o l o n g e d  U p t a k e s , ”  R e c o m -
mendations of  the Internat ional  Commission
on Radiological Protection, Pergamon
Press ,  Oxford ,  1989.

10.  A. L.  Orvins, ‘What  Is  a  ‘Reportable’  Thy-
r o i d  B u r d e n ? ”  o p .  c i t . ,  R e f .  2 . ,  p p .  2 6 8 -
271.

11.  P  .  Pla to ,  A.  P  .  Jacobson,  and S .  Homan,
“In Vivo Thyroid Monitoring for  Iodine-131
i n  t h e  E n v i r o n m e n t , ”  I n t .  J .  A p p l i e d
R a d i a t .  a n d  I s o t o p e s ,  v o l .  2 7 ,  p p .  5 3 9 -
5 4 5 ,  1 9 7 6 .

1 2 . Rad io log i ca l  P ro t ec t i on  Bu l l e t i n  25 ,  “Sa fe
Working with Iodine-125,” National  Radio-
log i ca l  P ro t ec t i on  Boa rd ,  Ha rwe l l ,  D idco t ,
Oxon,  England,  pp .  19-20,  1978.

1 3 .  R .  P .  R o s s i ,  J .  O v a d i a ,  K .  R e n k ,  A .  S .
J o h n s t o n ,  a n d  S .  P i n s k y .  “ R a d i a t i o n
Safety Considerat ions in  the Management  of
P a t i e n t s  R e c e i v i n g  T h e r a p e u t i c  D o s e s  o f
1 3 1I , ”  o p .  c i t . ,  R e f .  2 ,  p p .  2 7 9 - 2 8 8 .

1 4 .  C .  T .  S c h m i d t ,  “ T h y r o i d  D o s i m e t r y  o f  1 2 5 I
a n d  a n  I n s t r u m e n t  B i o a s s a y  P r o c e d u r e , ”
P r o g r a m  a n d  A b s t r a c t s :  T w e n t y - T h i r d  A n -
n u a l  C o n f .  o n  B i o a s s a y ,  E n v i r o n m e n t a l ,
a n d  A n a l y t i c a l  C h e m i s t r y ,  I D O - 1 2 0 8 3
S e p t .  1 5 ,  1 6 ,  1 9 7 7 .

1 5 .  A .  T a y l o r ,  J .  W .  V e r b a ,  N .  P .  A l a z r a k i
and W. C. McCutchen, “Monitoring of I-125
Contamination Using a Portable Scinti l lat ion
Camera ,”  _J .  Nucl .  Med. ,  vol .  19 ,  pp.  431-
432, 1978.

16. Technical  Reports  Ser ies  No.  148,  “Control
o f  I od ine  i n  t he  Nuc l ea r  I ndus t ry , ”  I n t e r -
national Atomic Energy Agency, Vienna, 1973.
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APPENDIX B

CALCULATION OF ACTION LEVELS FOR MIXTURES OF I-125 AND I-131

8.1 Controlling Instantaneous Thyroid Burdens

Regulatory position 4.b(l) is based on con-
trolling the instantaneous amount in the thy-
roid and is taken as 25% of the maximum per-
missible organ burden (MPOB) of I-125 or I-131
that would give a dose rate of 0.6 rem/week if
continuously present in the thyroid. If a mix-
ture of both nuclides is present in the thyroid
and X is the fractional activity that is I-125, a
3-month  in te rva l  may  be  resumed when  the
total activity of I-125 and I-131 is below

Example

0.12X + 0.04(l - X)

If the measurements of I-125 and I-131 in a
worker’s thyroid are 0.10 µCi of I-125 and 0.05
µCi of I-131, the fractional 1-125 activity is

x = 0.10/(0.10 + 0.35)
= 0.667

Then

0.12X + 0.04(1 - X) = 0.12(0.667) + 0.04(0.33)
= 0.0932

Total = 0.10 + 0.05 = 0.15 µCi

Thus, in  th i s  case ,  the  worker  invo lved
should remain on the biweekly (or more fre-
quent) schedule and should not be put on the
quarterly frequency.

B.2 Controlling Total Intakes

Regulatory position 4. b(2) is based on con-
t r o l l i n g  t o t a l  i n t a k e s6 d u r i n g  a  q u a r t e r l y

6The limiting total quarterly intakes are in different propor-
tions for I-125 and I-131 than are the MPOBs. This difference
is a result of the fact that permissible concentrations are
inversely proportional to effective half-lives whereas an MPOB
is calculated assuming a constant burden in the organ of con-
cern that is maintained by continuous intake of activity
balanced by an equal rate of elimination from the organ.

period when air concentration data are avail-
able to assess the potential  exposure of the
worker either to random single intakes or to
variable or constant continuous exposures. The
quantities Of 0.8 µCi of I-125 and 1.4 µCi or I-
131 were obtained by calculating 25%, of the
total quarterly intakes of 3.2 µCi of I-125 or
5.7 µCi of I-131 (see footnote 3) that would be
inhaled when breathing a total of 6.3 x 108 m l
p e r  q u a r t e r  w o r k i n g  a t  t h e  s t a n d a r d  m a n
breathing rate for 40 hours per week for 13
weeks.

Example

If the average quarterly concentrations esti-
mated from air sampled in a worker’s breathing
zone are 3 x 10-9 µCi/ml for I-125 and 5 x 10 -9

µCi/ml for I-131, the total quarterly intakes
are :

3 x 10- 9 x 6.3 x 108 = 1.89 µCi I-125

5 x 10 - 9 x 6.3 x 108 = 3.15 µCi I-131

Total = 5.04 µCi

Also, X, the proportion of I-125, is 1.89/5.04 =
0.375

T h u s  t h e  c o n t r o l  l e v e l  f o r  m a i n t a i n i n g
biweekly or more frequent bioassay checks is:

0.8X + 1.4(1 - X) = 0.8(0.375) + 1.4(1 - 0.375)
Total = 1.18 µCi for this mixture.

Since the intake of 5.04 µCi is greater than
1.18, this employee should stay on the more
frequent bioassay schedule.

Note: The numbers of significant digits carried
in the above calculations do not imply
any given degree of accuracy of mea-
surement. Enough digits are carried to
allow following the arithmetic for pur-
poses of the examples.
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