Chapter 5. Dose Limts and
ALARA.

5- 1. Cccupational Dose Limt
structure.

As described in Chapter 4,
doses to Authorized Users

Assistants are regul ated by the
NRC or Agreenent State, OSHA

and DA and USACE regul ati ons.
To ensure conpliance with al
regul atory agenci es, USACE has
established a three tiered
approach to worker dose limts.
Tier 1 is the NRC regulatory
dose limts which are never to
be exceeded. Tier 2 is the
USACE dose |imts which are
effectively 10% of the NRC
limts. The USACE |imts wll
ensure that USACE workers wl |l
be in conpliance with OSHA
regul ati ons and Agreenent State
regul ations. Tier 3 is project
speci fic dose goals which wll
be set below the USACE dose
[imts. Proj ect specific dose
goals are used to pronote the
concept of ALARA;, keeping the
dose as low as is reasonably
achi evabl e, t aki ng soci al ,
t echni cal and fi nanci al
considerations into account.
Ar ny and NRC regul ations
require a radiation protection
program that pronotes ALARA
Descriptions and exanples of
the technical definitions of
the various dose itens are
expl ained in paragraph 3-5 of
this manual . Tabl e 5-1
hi ghlights the dose limts put
forth in the three-tiered
appr oach.
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5-2. USACE Dose Limts.

a. Ti er 1; NRC dose
limts. Each user of
radi oactive mat eri al or
radi ati on generating devices

shall limt occupational doses
to individuals to the follow ng
[imts:

(1) An annual limt which
is the nore limting of:

(a) 5 renms (5000 miIlirem
(mem (0.05 sieverts (Sv))
TEDE

(b) The sum of the deep
dose equi val ent and t he

commtted dose equivalent to
any individual organ or tissue
of 50 rens (50000 nrem (0.5
Sv),

(c) 15
nrem (0.15 Sv)
the eye, or

(d) 50 renms (50000
nrem) (0.5 Sv) shallow dose
equi valent to the skin, or any
extremty.

rems (15000
to the |ens of

(2) The TEDE to the fetus
of a declared pregnant worker
wll be kept below 0.5 rem
(500 mren) (0.005 Sv) during the
entire gestation peri od.
Should the worker decl are
pregnancy after the fetus has
received 0.5 rem the fetus
will belimted to no nore than
an additional 0.05 remfor the
remai ni ng gestation period, as
per 10 CFR 20. 1208.
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b. Tier 2 USACE annual
dose limts. Wt hout the
witten approval of the RPSO
the annual occupational dose
shall not exceed the nore
[imting of:

(1) 0.5 renms (500 nrem
(0.005 sieverts (Sv)) TEDE

(2) The sum of the deep
dose equi val ent and t he
coommtted dose equivalent to
any individual organ or tissue
of 5 rens (5000 nrem (0.05 Sv),

(3) 1.5 rens (1500
nrem) (0.015 Sv) to the |l ens of
t he eye,

(4) 5 renms (5000 nren)
(0.05 Sv) shal | ow dose
equi valent to the skin, or any
extremty, or

(5) The TEDE to the fetus

C. Ti er 3 proj ect
speci fic dose goals. To keep
doses ALARA, the user shall set
admnistrative action |levels
bel ow the USACE annual dose
limts. The ALARA action
| evel s shall be realistic and
attai nabl e. ALARA action |evels
can be set at any level, but
need to take the particul ars of
each project into account.
Exanple action levels for a
smal | project involving little
radi oactive material could be:

(1) Shall not
nmore limting of:

(a) 0.1 rens
sieverts (Sv)) TEDE

(b) The sum of the deep
dose equi val ent and t he
commtted dose equivalent to
any individual organ or tissue
of 0.5 renms (0.005 Sv),

exceed the

(0.001

of a declared pregnant worker
will be kept below 0.5 rem (c) 0.15 rens (0.0015 Sv)
(500 mren) (0.005 Sv) during the to the I ens of the eye, or
entire gestation peri od.
Should the worker decl are (d) 0.5 renms (0.005 Sv)
pregnancy after the fetus has shal | ow dose equivalent to the
received 0.5 rem the fetus skin, or any extremty.
will belimted to no nore than
an additional 0.05 remfor the
remai ni ng gestation period.

Table 5-1

Dose Limts

NRC Annual USACE Annual Exanpl e
Body Part Limts Limts Annual ALARA
Limts

Whol e Body 5 rem 0.5 rem 0.1 rem

5-2
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NRC Annual USACE Annual Exanpl e
Body Part Limts Limts Annual ALARA
Limts
| ndi vi dual Organ 50 rem 5.0 rem 0.5 rem
Lens of eye 15 rem 1.5 rem 0.15 rem
Skin 50 rem 5.0 rem 0.5 rem
d. Pl anned speci al calculate the dose received

exposures (see definitions)
shall not be used w thout the
witten consent of the RPSO

e. Persons under the age
of 18 shall not be allowed
occupat i onal exposure to
radi ati on on USACE sites.

f. Because t he
embryo/ fetus IS very
radi osensitive, the NRC has set
| ower dose limts. The dose to
an enbryo/fetus shall not
exceed 0.5 rem (0.005 9Sv)
during the entire gestation
period. To acconplish this, and
to ensure privacy and worKking
rights, the NRC has defined
regul ations for the control of
doses to a Declared Pregnant
Wor ker ( DPW .

(1) A declared pregnant
wor ker means a wonen who has
voluntarily i nf or med her
enployer, in witing, of her
pregnancy and the estimted
date of conception.

(2) A declared pregnant
worker will be provided with a
decl aration of pregnancy form
which the RPOwW I use to

from the date of conception
until the date of declaration.
Exposure limts for t he
remai ning all owabl e dose wll
be set at that tine. A
decl ared pregnant worker may
“un-decl are” at any tine.

(3) The RPO will give the
DPWa copy of the DPW st at enent
(see Appendix H for an exanpl e
(if Social Security Number is
used, ensure proper privacy act
statenment is included)), a copy
of NRC Regul atory Guide 8.13,
and enroll the DPWin a feta
nmoni tori ng program (See chapter
7).

5-3. NRC and Agreenent State
Dose Limts.

a. NRC dose |limts are the
Tier 1 limts. NRC regul ates

only NRC I|icensed source,
byproduct or special nuclear
mat eri al s. Most Agr eenent

States have the sane dose
limts as the NRC, but nost
i ncl ude regul ati on of NORM and
NARM materials and radiation
generating devi ces.

b. Under NRC regul ati ons,
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each user of | i censed
radi oacti ve mat eri al shal
l[imt occupational doses to
i ndi vi dual s as stated in

par agr aph 5- 2a.

c. Note that conpliance
with the USACE dose limts wll
comply wth the NRC and

Agreenment State dose limts

5-4. OSHA Dose Limts.

a. OSHA adopted the NRC

dose |limts as they were
witten before the new 10 CFR
20 was issued in 1991. Note

that OSHA regul ations apply to
al | radi oacti ve materi al s
i ncluding NORM and NARM as
well as radiation generating
devi ces such as X-ray nachi nes.

b. No enployer shall use
radi oacti ve materi al s or
radi ati on generating devices in
a manner whi ch woul d cause any
individual to receive a dose
during one cal endar quarter in
excess of:

(1) 1.25 remto the whole
body; head and trunk; active
bl ood form ng organs; |ens of
eyes or gonads.

(2) 18.75 remto the hands
and forearns; feet and ankl es.

(3) 7.5 remto the skin of
t he whol e body.

Note that conpliance with the
USACE dose |limts wll neet
this requirenent.

5-4

5-5. Monitoring Requirenents.

Bot h OSHA  and NRC have
requirements to nonitor dose to
i ndi vidual s who can reasonably
be expected to receive a dose
greater than 10% of the maxi num
per m ssi bl e dose. Conmpl i ance
wth USACE Tier 2 dose |limts
will keep workers at doses
below 10% of the maxi mum
perm ssi bl e doses. The RPO wi | |
i ssue dosi metry to
occupationally exposed
i ndi vidual s as deened necessary
to denonstrate conpliance with
Feder al , Ar ny and USACE
regul ati ons, and to ensure that
doses are kept ALARA

5-6. Doses to the Public.

a. NRC and  Agreenent
States presently require that a
i censee restrict dose to the
public to 100 nmremfyear TEDE
from licensed activities. The
EDE in any unrestricted area
may not exceed 2 nrem in any
one hour. The maxi mum al | owabl e
dose to the public from
effluents from a licensed
facility is 50 nrenmfyear and
listed in Appendix B of 10 CFR
20 as a cal cul ated
concentration for each specific
radi onucl i de yi el di ng 50

nrem year. For decontam nated
and decomm ssioned facilities
to be rel eased w t hout
restrictions, the dose from
resi dual contam nation nust be
below 25 menmyear to the
public.



b. The EPA has standards

for radioactivity in conmunity
drinking water systenms. The
pr esent st andar ds are 5
pi cocuries per liter (pG/l) of
Ra- 226 plus Ra-228, and 15
pCi/l of gross al pha particle
activity, including Ra-226 but

excluding wuranium and radon.
The present dose limts are 4
nr em year from Dbetal/ gamma-
emtting radionuclides to the
whol e body or any organ.

5-5
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C. There are proposed
rules fromboth the NRC and t he
EPA to limt dose to the public
fromradiation to 15 nrem year
Note that this value is so far
bel ow natural background | evels
as to be unnmeasurable by any
i nstrunentation and only
cal cul abl e t hr ough dose
nodel i ng.



