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CHAPTER 4

Protective Action Guides for the Inteme-riinbe Phase
(Deposited Radioactive Materials) :

4.1 Introduction

Pollowing a nuclear incident it
may be mnecessary to temporarily
relocate the public from areas where
extensive deposition of radicactive
materialse hasg occurred until
decontamination has taken place. This
chapter identifies the levels of
rediation exposure which indicate when
relocation from contaminated property
is warranted.

The period addressed by thig
chapter iz denoted the "intermediate
phase.” This is arbitrarily defined as
tha period beginning after the source
and releases have been bronght under
control and environmental
roeasurements are available for use as
a basis for decisions on protective
actions and extending until these
protective actions are terminated. This
phase may overlap the early and late
rhases and may last from weeks to
. many months. For the purpose of dose
projection, it iz assumed to last for one
year. Prior to thiz period protective
actions will have been taken based
upon the PAGs for the early phase, It
ig assumed that decisions will be made
during the intermediate phase
concerning whether particular areas or
properties from which persons have
been relocated will be decontaminated
and recccupied, or condemned and the

4.1

occupants p:armanmﬂy. relocated.
These actions will be carried out during
the late or "recovery” phase.

Although these Protective Action
Guides (PAGs) were developed based
on expected releases of radioactive
materisls characteristic of reactor
incidents, they may be applied to any
type of incident that can result in
long-term exposure of the public to
deposited radipactivity.

PAGs are expressed in terms of

the projected doses above which
specified protective actions are
warranted. In the case of deposited
radioactivity, * the major relevant
protective action is relocation. Persons
not relocated (e, those in less
contaminated areas) may reduce their
dose through the application of gsimple
decontamination techniques and by
spending more time than vsual in low
exposure rate areas {e.z., indoors).

The PAGs should be considered
mandatory only for use in planning,
e.g., in developing radiological
emergenty response plans. During an
incident, because of unanticipated local
conditions and constraints, professional
judgment by responsible officials will
be required ,in their application,
Situations can be envisaged, where
contamination from s nuclear incident

L -

'This is page 47 of 274.

Choose a command for displaying the current document: (Help for Commands)

— ——

http://wurw.epa.gov/cgi-bin/claritgw 1/18/01



. CLARITweb Image: 400R92001 Manual of Protective Action Guides and Protective Actions fox...

Page 2 of 3

occurs &t a site or time in which
relocation of the public, based om the
recommended PAGs, would be
imprecticable. Conversely, under some
conditions, relocation may be quite
practicable at projected doses below the
PAGs. These situations require
judgments by those responsible for
protective action decisions at the time
of the incident. A discussion of the
implementation of these PAGs is
provided in Chapter 7.

The PAGs for relocation specified
in this chapter refor only to estimates
of doses due to exposure during the
first year after the incident. Exposure
pathways include external expogure to
radietion from deposited radioactivity
and inhsalation of resuspended
radivactive materisls. Protactive
Action Guides for ingestion exposure
pathways, which also apply during the
intermediate phese, are discussed
geparately in Chapter 3.

Individuals who Hyve in areas
contaminated by long-lived
radionuclides may be exposed to
radiation from these materials, at a
decreasing rate, over the entire time
that they live in the area. This would
be the case for those who are not
relocated as well as for persons who
return following relocation. Becauseit
is usually not practicable, at the time
of & decision to relocate, to calenlate
the doses that might be inearred from
exposure beyond one year, and hecause
different protective actions may ba
approprizte over such longer periods of
time, these doses are not included in
the dose specified in the PAGs for

relocation.

This is page 48 of 274.
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4.1.1 Exposure Pathways

The principal pathways for
exposure ' of the public occupying
locations contaminated by deposited
radioactivity are expected to be
exposure of the whole body to external
gamma radiation from deposited
radioactive materials {(groundshine)
and internal exposure from the
inhalation of resvspended materials,
For reactor incidents, external gamnma
radiation is expected to be the
dominant source.

Almost invariably relocation
decisions will be based on doses from
the ahove pathways. (However, in rare
cases where food or drinking water is
contaminated to lavels above the PAG
for ingestion, and its withdrawal from
use will create a risk from starvation
greater than that from the radiation
dose, the doge from ingestion should be
added to the dose from the abave
pathways.) PAGs related specificslly to
the withdrawal of contaminated food
and water from use are discussed in
Chapter 3.

Other potentially significant
exposurs pathways include exposure to
beta radiastion from surface
confamination and direct ingestion of
contaminated soil, These pathways are
not expecfad to be controlling for
reactor incidents (AR-89).

412 The Population Affected

The PAGs for relocation are
intended for use in establishing the
boundary of & restricted zone within sn
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srea that has been subjected to
deposition of radioactive materials.

During their &evelopment

consideration was given to the higher
risk of effects on'health to children and
fetuses from radiation dose and the
higher risk to some other population
groups from relocation. To avoid the
complexity of implementing separate
PAGs for individual members of the
population, the relocation PAG is
established at & level that will provide
adequate protection for the general

population.

Persong residing in contaminsted
areas outside the restricted zone will
be at gome riek from radiation doss,
‘Therefore, guidance on the reduction of
dose during the first year to residents
outside this zone is also provided. Due
to the high cost of relocation, it is more
practical to rveduce dose in thig
-population group by the eardy
application of simple, low-impact,
protective actions other than by
relocation, ‘

4.2 'The Protective Action Guides for
Deposited Radicactivity

PAGs for protection from deposited
radioactivity daring the intermediate
phase sre surmarized in Table 4-1.
The basis for these values is presented
in detail in Appendix E. In summary,
relocation is warranted when the
projected sum of the dose equivalent
from external gamma radiation and the
committed effective dose equivalent
from inhsalation of resuspended
radionuclides exceeds 2 rem in the firgt
year. Relocation to avoid exposure of

4-3

3

.
4

the gkin to beta radiation is warranted
at 50 times the numerical value of the
relocation PAG for effective dose
equivalent. '

Peraonswhonrenotrelncated,x e,
those in areas that receive relatively
emall amounts of deposited radioactive
material, should reduce their exposure
by the apphwhon of other measures.
Possible dose reduction techniques
range from the simple prrocemea of
scrubbing and/or flushing surfaces
soaking or plowing of soil, removal and
disposal of small spots of soil found to
be highly contaminated (e.g, from
settlement of water), and spendmg
mare fime than wusual in lower
exposure rate. areas (e.g., indoors), to
the difficult, and time-consuming
processes of removal, disposal, and
replacement of contaminated surfaces.
It is anticipated that simple processes
will be most appropriate for carly
application. Many can be carried out
by residents themselves with support

from response officials for assessment .

of the levels of.contamination, guidance
on appropriate actions, and disposal of
contaminated ' materials. Due to the
relatively low! cost and risk associated
with these protective actions, they may
be justified as ALARAmeasnres atlow
dose levels, It is, however,
recommended that response officiels
concentrate thexr initial efforts in areas
where the projected dose from the first
year of exposure exceeds 0.5 rem. In
addition, first priority should be given
to cleanup of residences of pregnant
wamen who may exeped this criterion,

- e
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Teble 4-1 Protective Action Guides for Exposure to Deposited Radioactivity
During the Intermediate Phase of a Nuclear Incident

Protective PAG (projected Comments

Action dose)*

Ralocatetheg\eneral 22 rem Beta dose to skin may be

population? up to 50 times higher

Apply simple dose <2 rem These protective actions

reduction techniques.” should be taksn to reduce
doses to a5 low as
practicable levels.

*The projected sum of effective doss equivalent from exiernal garmny radiation and cormmitted

effective dose equivalent from inhslation of

ed materials, from exposure or fntaks during

the first year. Prejected dose refers to the dose that would be received in the ahsenes of ghislding
from stroctures or the application of dose reduction techniques. These PAGs may not provida
adequate protection from some longlived radionuclides (see Section 4.2.1).

*Persons previously evacaated from sreas outside tha velocation zone defined by this PAG may
return to octupy their residences. Cases ivolving reloeation of persons at high risk from sach
action (6.g., patients umder intansive care) should be evaluated individually.

“Simple dose reduction technigues inclode serubbing and/or fiushing hard surfaces, scaking or
Plowing eoll, minor removal of soil from spots where radicactive matsrials have concantratad, and
apending more tims than usnal indoors or in other low exposurs rate areas.

4.2.1 Longer Term Objectives of the

radicactive decay, weathering, and

Protective Action Guides normal part fime occupancy in
stroctures. Decontamination of areas
It is an ohjective of these PAGs to outside the restricted area may be

assure that 1) doses in any single year
after the frst will not exveed 0.5 rem,
and 2) the cumulative dose over 50
years (induding the first and second
years) will not exceed 5§ rem. For
gource terms from reactor incidents,
the sbove PAG of 2 rem projected dose
in the frst year is expected to meet
both of those objectives through

required during the first year to meet
these chjectives for releases consisting
primaxily of long-lived radionuclides.
For gituations where it is impractical to
meet these ohjectives though
decontamination, consideration should
be given to relocation at a lower
projected first year dose than that
specified by the relocation PAG.
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After the population has been
protected in accordance with the PAGs
for relocation, retumn for occupancy of
previausly restricted areas should be
governed on the basis of Recovery
Criteria as presented in Chapter 8.

Projected dose considers exposure
rate reduction from radioactive decay
and, generally, wesathering. When one
also considers the anticipated effects of
shielding from partial occupancy in
homes and other structures,
who are not relocated ghould receive n
dose i less than the
projected dose. For commmonly assumed
reactor source terms, we estimate that,
2 rem projected dose in the first year
will be reduced to sbout 1.2 rem by
this factor. The application of simple
decontamination tfechniques shortly
after the incident can be assumed to
provide a farther 80 percent or more
reduction, go that the maximum first
yoear dose to persons who are not
relocated is expecied ‘to be less than
one rem. Taking account of decay rates
assumed to be associated with releasas
from nuclear power plant incidents
(SN-82) and shielding from partial
occupancy and weathering, a projected
dose of 2 rem in the first year is Iikely
to amount to an actual dose of 0.5 rem
or less in the second yesar and 5 rem or
less in 50 years. The application of
simple dose reduction techniques would
reduce these doses further. Results of
calculations supporting these
projections are summarized in Table
E-8 of Appendix E.

&

422 Applying the Protective Action
Guides fm: Relocation

Establishing the boundary of a
restricted zore may result in three
diffarent types of actions:

1. Persons who, based on the PAGs for
the early phase of a nudear incident
(Chapter 2), have already been
ovacuated from an area which is now
designated ag a restricted zone must
be converted to relocation status.

2. Persons not previously evacoated
who reside inside the restricted zone
should relocate. :

8. Persons who * normally reside
outside the restricted zone, but were
previously evacuated, may return. A
gradual return is recoinmended, as
discussed in Chapter 7.

Small adjastments to the boundary
of the restrictsd zone from that given
by the PAG may be justified on the
basis of difficulty or ease. of
implementatidn. For example, the use
of a convenient natural boundary could
be cause for adjustment of the
regiricted zane.  However, such
decisions should be supported by
demonstration that exposure rates to
persons not relocated can be promptly
reduced by 'methods other than
relocation to meet the PAG, as well as
the longer term dose ohjectives
addressed in Section 4.2.1.

4

Reactor ; incidents involving
releases of major portions of the core
inventory under adverse atmospheric
conditions can be postulated for which
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large areas would have to be restricted
under thess PAGs. As the affected
land area increases, they will become
more difficult and costly to implement,
espedially in densely populated areas,
For situations where implementation
becomes impracticable or impossible
(e.g., & large city), informed judgment
must be exercised to assure priority of
protection for individnals in areas
having the highest exposure rates. In
puch gituations, the first priority for
anyareaahcu}dbetare&uce dose to

pregnant women.,

4.8 Exposure Limits for Persuns

Individoals who are permitted fo
reenter a restricted zone to work, ar for
other justified reasons, will require
protection from radiation.
individuals should enter the restricted
zone under eontrolled conditions in
accordance with dose Hmitations and
other procedures for control of
accupationally-exposed workers
(EP-87). Ongoing doses received by
these individuals from Hving in a
contaminsted area outside the
restricted zone need not be included as
part of this dose limitation applicable
to workerg, In addition, dose received
previousty from the plume and
associated grommdshine, during the
early phase of the nuclear incident,
peed not be considered.

This is page 52 of 274.

References

AR-E9 Asberg, Rosanne, Evaluation of Skin
and Inpestion Exposure Pathways. EPA
520/1.89-018, I .8, Environmental Protection
Agency, Washington, (1589).

EP-B7 US. Environmental Protection Ageney.
Radistion Protection Guidance to Federal
Agencies for Occopational Exposure. Federal
Register, 52, 2822; Januavy 27, 1987,

EN-82 Sandis National Laboratory, Technical
Guidanos for Siting Criteria Development,
NUREG/CR-2239, U.8. Nutlear Regulatory
Commisaion, Washington, (1982),

Choose a command for displaying the current document: (Help for Commands)

http://www.epa.gov/cgi-bin/claritgw

1/18/01



