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LILCO'S TESTIMONY ON
CONTENTIONS 6C, 61, 63, and 64
(PROTECTIVE ACTION RECOMMENDATIONS)

PURPOSE

This testimony shows that protective action recommenda-
tions contemplated by the LILCO Transition Plan, and the meth-
ods by which those recommendations would be chcsen, comply with
NRC and New York State regulations and guidelines regarding
protective actions. Selective sheltering and selective evacua-
ticn would be suggested only on the recommendation of New York
State. and are included in the Plan to provide flexibility to
adapt to a State recommendation for selective cheltering or
evacuaticn, should the State choose to respond to an emergency
at Shoreham. Contrary to the intervenor's contentions, the
LILCO Transition Plan states clearly thc guidelines that would

be used in recommena.ng selective sheltering or evacuation for 7
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radiosensitive populations. ;
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During an emergency at a nuclear power plant which re-
sults in an offsite release, the downwind population may be ex-
posed to radiocactive material of three forms: radiocactive
noble gases, radicactive halogen gases, and radioactive
particulates. The LILCO Transition Plan has procedures devel-
oped pursuant to appropriate NRC regulation:s and guidelines
that describe how the Local Emergency Response Orgsnization
(LERO) would make a protective action recommendation of shel-
tering or evacuation for a segment of the population. The rec-
ommendation is based upon conditions at the time of an accident
and the comparative benefits that would be received by shel-
tering and by evacuating. The recommendation of sheltering
would provide protection to hoaters, transients in the EPZ,
people in cars, and people inside buildings within the EPZ.

But the recommendation will not result ir zero dose. No pro-
tective action will result in zero dose at any nuclear power
plant in New York State or in the country, and the NRC regula-
tions do no* contemplate that zero dose must be achievable with
protective actions in order that nuclear power plants be al-
lowed to operate, contrary to the intervenors' suggestions »>th-
erwvise.

dor do wind shifte on Long Island require that LTLCO
recommend evacuation out to 5 to 7 miles in the event any evac-
1iation is recommended. The average wind speed on Long Island
is 8 miles, and the wind variability at Shoreham, a coastal lo-

cation, is lower than island or valley locations. 1Ia addition,




S

shifts in che wiind would be taken into account by the Director
of Local Response in making a protective action recommendation,
and additional recommendations would be made if necessary in
response to a shift in wind. The protective action recommenda-
tion under the LILCO Plan would be made for an area in the form
of a keyhole. This keyhole would consist of a 360 degree area
cirscling the plant out to 2 miles, plus (depending upon the
projected doses) a 5 or 10 mile downwind sector consisting of
certain zones. Most of the zones that would be affected bv an

evacuation out to 5 miles actually extend to zbout 7 miles.
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LILCO'S TESTIMONY ON
CONTENTIONS 60, 61, 63, and 64
(PROTECTIVE ACTION RECOMMENDATIONS)
Q. Please identify yourselves.
A. My name is Matthew C. Cordaro. My address is Long

Island Lighting Company, 175 East 0ld Country Road,
Hicksville, New York 11801.

My name is Charles A. Daverio. My address is Long
Island Liahting Company, 1C0 East Old Country Road,
Hicksville, New York 11801.

My name is Michael L. Miele. My address is Long
Island Lighting Company, Shoreham Nuclear Power
Station, P.0O. Box 628, Wading River, New York

11792



My name is Dennis S. Mileti. M, address is Depart-
ment of Sociology, Colorado State University, Fort

Collins, Colorado, 80523.

My name is Richard J. Watts. My business address
is Impell Corpouration, 225 Broad Hollow Road,
Melville, New York, 11747.

Please state your professional qualifications.

[Cordaro] I am Vice President, Engineering, for
LILCO. My professional qualifications are being
offcred into evidence as part of the document enti=-
tled "Professional Qualifications of LILCO Witness-

"
es.

I am sitting on this panel to provide the
LILCO management perspective on emergency planning,
and to answer any questions pertinent to manage-
ment. My role in emergency nlanning for Shoreham
is to ensure that the needs and requirements of
emergency planning are being met, and that the
technical direction and content of emergency plan-
ning are being conveyed to corjorate management. I
accomplish this by supervising the development and
implementation of the offsite emergency response
plai: for Shoreham; the Manager of tl*e Local Emer-
gency Response Implementing Organization (LERIO)

reports directly to me.



[Daverio] I am employed by LILCC as Supervisor of
Emergency Planning and Regulatory Services, and
have heen working on emergency planning for LILCO

over four years. I am also Assistant Manager of

LILCO's Local Emergency Response Implementing Orga-

nization (LERIO). My professional qualifications

are being cffered into evidence as part of the doc-
ument entitled "Professional Qualifications of
LILCO Witnesses." As Supervisor of Emergency Flan-
ning and Assistant Manager of LERIO, I am responsi=-
ble for implementing LILCC's Local Emergency Re-
sponse Plan. As such, I am familiar with the
issues surrounding protective action recommenda-

tions.

[Miele] I am employed by LILCO as the Radiation
Protection Section Supervisor of the Nuclear Engi-
n:ering Department. My professional gualificaticns
are being offered into evidence as part of the doc-
ument entitled "Professional Qualifications of
LILCO Witnesses." 1 am responrible for the corpo-
rate overview of all technical aspects of LILCO's
emergency planning for onsite and offsite ra-
diological protection, and therefore am familiar

with the issues surrounding protective action rec-

ommendations.




[Mileti] I am an Associate Professor of Sociology
and Director of the Hazards Assessment Laboratory
at Colorado State University. My professional
qualifications are seing offered into evidence as
part of the document entitled "Professional Quali-

fications of LILC? Witnesses."

[Watts] I am the Health Physics Supervisor for the
Radiological Services Section of Impell Corpora-
tion. My professional qualifications are being of-
fered into evidence as part of the document enti=-
tled "Professional Qualifications of LILCO
Wi‘nesses." I have been retained by LILCO to serve
as a Radiation Health Coordinator for LERO and have
participated in LERO drills in this capacity. As
such, I am familiar with the issues surrounding

these contentions.
What is the "Preambla to Contentions 50-83"?

Tke "Preamble to Contentions 60-83" (pages 119-20

of the contentions) reads as fcllows:

Preamble to Contentions 60-83. 10
CFR Section 50.47(a)(l) requires a find-
ing of reasonable assurance that
adequate protective measures can and
will be taken in the event of a ra-
diological emergency. In addition, 10
CFR Section 50.47(b)(10) reguires the
development of a range of protective ac-
tions for the public; guidelines for the




choice of protective actiois must be
consistent with Federal guidance. Such
guidance includes the Manual of Protec-
tive Action Guides ("PAGs")
(EPA-520/1-75-001). which sets forth thu
threshold projected dose levels at which
protective actions are to be commenced.
The PAGs are embraced in NUREG 0654,
Sections II1.J.7 and J.9, &nd are refer-
enced in the LILCO Plan, at Section 3.6,
and OPIP 3.6.1. NUREG 0654. in Sections
I1.J.9 and J.10, requires that there be
established "a capability for
implementing protective measures based
upon protective action guides and other
criteria." (Emphasis added).

In Contentions 60-83, Intervenors con-
tend that LILCO's plan does not provide
reasonable assurance that adequate pro-
tective measures can and will be imple-
mented to protict the population from
the potential health hazards of an acci-
dent at Shoreham. Thus, (a) there is no
reasonable assurance that the measures
proposed in the LILCO Plan would, if
taken, provide adequat2 protection from
the potential consequences of an emer-
gency at Shoreham; and (b) there is no
veasonable assurance that the proposed
measures could or would in fact be taken
in the event of an emergency.

What is the "Further Preamble to Contentions

60-62"?

The "Further Preamble to Contentions 60-62" reads

as follows:

Further Preamble to Contentions
60-62. The LILCO Plan provides that
tiie protective action of sheltering
may be recommended (Plan, at 3.6-5),
and that it is "the prefer:ed protec-
tive action if sufficient protection
is offered by sheltering, or if no
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additional beneiit is gained by evac-
uation." (OPIP 3.6.1, Section 3.2).
Intervenors contend that as to the
proposed protective action of shel-
tering, the LILCO Plan fails to com-
ply with 10 CFR Section 50.47(a)(1)
and NUREG 0654, Section I1.J.9, be-
cause there is no assurance that
sheltering, as a protective action,
could or would be effectively imple-
mented in the event of an emergency
in a2 manner which would rrotect the
public. 1Indeed, the facts indicate
that many people will refuse to shel-
ter and will, instead, choose to
evacuate, and that many other per-
sons, as a practical matter, will be
unable to shelter. Thus, sheltering
cannot be viewed as an adequate pro-
tective action, as LILC? appears to
believe, for the reasons set forth in
SC Contentions 60-62. [Footnote
omitted. ]

Contention 60: Selective Sheltering

. Q. What is Contertion 60?

A. Contention 60 reads as follows:

Contention 60. At page 3.6-5 of the
LILCO Plan, LILCO states:

Th{e] protective action [of
selective sheltering] may be or-
dered at projected doses below
the accepted PAGs to minimize
radicactive exposure, particu-
larly to pregnant wcmen and
children

The Shelteriny option may be
recommended as an effective op-
tion for individuals who could
not be safely evacuated. This



would include individuals who
have been designated medically
unable tc withstand the physical
stress of an evacuation, as well
as those individuals whe require
constant, sophisticated medical
attention.

The Plan fails to set forth guide-
lines to be used by command and con-
trol personnel: (a) in choosing *o
recommend the protective action of
selective sheltering; or ’») in de-
termining the individuals who shculd
or would »e subject to such a recom-
mendation. PRather, as quoted above,
the Plan ccntains only generalized
statements which, in fact, provide neo
guidance at all. In addition, there
are no procedures which indicate tlLe
means by which such a recommendation
would or could be implemented. The
Plan thus fails to comply with 10 CFR
Sections 50.47 (a)(l), 50.47 (b)(10)
and NUREG 0654, Sections II.J.9 and
J.10.

6. Q. What are the legal stendards cited in Contention

607?

A, The legal standards cited in Contention 60 are the

following:

10 C.F.R. § 50.47(a)(1)

No operating licenre for a nuclear
power reactor will be issued urless a
finding is made by NRC that the state
of onsite and offsite emergency pre~
paredness provides reasonable assur-
ance that adequate protective mea-
sures can and will be taken in the
event of a radiological emergency.



10 C.F.R. § 50.47(b)(10;

A range of protective actions have
been developed for tne plume exposure
pathway EPZ for emergency workers and
the public. Guidelines for the
choice of protective actions during
an emergency consistent with Federal
guidance, are developed and in place,
and protective actions for the inges-
tion exposure pathway EPZ appropriate
to the locale have been developed.

NUREG-0654, II.J.9

Each State and loca’ organization
shall establish a capability for im-
plementing protective measures based
upon protective action guides and
other criteria. This shall be con-
sistent with the recommendations of
EPA regarding exposure resulting from -
passage of radioactive airborne
plumes, (EPA-520/1-75-001) and with
those of DHEW (DHHS)/FDA regarding
radiocactive contamination of human
food and animal feeds as published in
the Federal Register of December 15,
1978 (A2 FR 58790).

NUREG-0654, 1I1.J.10

The organizatioa's plans to implement
protective measures for the plume =x-
posure pathway shall incluce:

m. The bases for the choice of rec-
ommended protective actions from
thie plume exposure pathway during
emergency conditions. This shall
include expected local protection
afforded in residential units or
other shelter for direct and
inhalation expcsure, as well as
evacuation time estimates.

7. Q. Does the LILCO Tranzition Plan identify "selective

sheltering" as a potential protective action?




Yes, at page 3.6-5 (Attachment 1 to this testimo-

ny).
What is "selective sheltering"?

Selective sheltering is a protective action thLat
may be ordered at projected doses below *he Envi-
ronmental Protective Agency's (EPA's) accepted PAGs
(Protective Action Guides) to minimize radioactive
exposure, particuvlarly to pregnan% women and chil-

dren.

Why does the LILCO Transition Plan include selec-

tive sheltering?

[Cordaro, Daverio, Miele, Watts] Revision 3 of the
LILCO Plan states at 3.6-5 (Attachment 1 to this
testimony) that selective sheltering for children
and preynant women or other persons deemed radio-
sensitive would not be implemented "without consul-
tation with the N.Y. State Commissioner of Health."
LILCO included selective sheltering in the Plan in
order to be consistent with the New York State Ra-
diological Emergeiicy Plan page II1I-41 (Attachment 2
to this testimony) and to ensure that Local Emer-
gency Pesponse Organization (LERO) personnel would

be familiar with the State terminology should New
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York Stace decide to take an active i1ole in an
emergency response for Shoreham. In short, the
Plan includes selective sheltering to provide the
flexibility to adapt tc a State recommendation for
selective sheltering, should the State choose tc

respond to an emergency at Shoreham.

What does the New Ycrk Ctate Radiolecgical Emergency

Plan provide regarding selective sheltering?

[Cordaro, Daverio, Miele, Watts] The New York
State Plan, page III-41 (Attachment 2), states as

follows:

In general, protective actions will
be taken in accordance with the EPA
PAG guide'ines. The Commissioner of
Health may recommend protective ac-
tion at projacted doses below these
guidelines to minimize radicactive
exposure, particularly of pregnant
women and children. The Selective
Sheltering Option will provide this
flexibility. In addition, the Seler-
tive Sheltering Opticn may be recom-
mended by the State Commissioner of
Health as an effective option for in-
dividuals who could not be safely
evacuated, if a Selective or General
Evacuation may otherwise be recom-
mended. This would incluZ2 individu-
als who have been designated medi-
cally unable to withstand the
physical anrnd/or psychological stress
of an evacuation, as well as those
individuals who require constant, sco-
phisticated medical attention.
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Under what circumstances, then, wculd LERO recom-

mend selective sheltering?

[Cordaro, Daverio, Miele, Watts] Without instruc-
tions from the State Ccmmissioner of Health or
other State officials, LERO would not recommend se-
lective sheltering for radiosensitive persons. If
sheltering were advisable for any portion of the
population that was considered radiosensitive, LERO
would recormend sheltering for the entire ponula-
tion in the affected area. For a discussion of
when and how LERO might recommend sheltering to
those organizations such as hospitals, where evacu-
ation might put residents at risk, see LILCO's tes-

timony in response to Contention 72.

Dr. Mileti, in other testimony you have sz’d that
the evacuation advisories at Three Mile Island,
which were directed only at pregnant women and
young children, were a message about risk tc the
entire population, and therefore it is only natural
that other members of that population evacuated as
well. Does this mean that selective sheltering is

not a workable alternative?

[Mileti] No, selective sheltering is an opticn for

response to emergencies at nuclear power plants.
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Selective sheltering is applicable to a2mergency
plaaning in two ways. First, selective sheltering
could rofer to "special" groups of people within a
larger population that are taking some other pro-
tective action, for example. evacuating. This type
of selective sheltering could apply, for example,
to people who are too infirm to engage in evacua=-
tion (the way in which.the LILCO Plan applies it).
This application of selective sheltering is not
complicated by being perceived as risk information
for people in the area not advised to engage in
this particular protective action, since those peo-
ple would also be taking some (other) protective

action.

Second, selective sheltering could refer to public
advisories tha* certain demographic groups (for ex-
ample, pregnant women and children) in a specific
locality shelter while others in the same area are
not advised to take any protective action. In this
case, it is possible, given that the public would
likely interpret such an adviscry as a statement
about the risk in a particular area, that other
people not "demographically" included in the advis-
ory would also shelter. However, when one is con-

sidering sheltering, it is hard to see how
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additional persons sheltering would detract from

public safety.

The contention says that the Plan does not have any
guidelines for choosing selective sheltering. 1Is

this true?

|Cordaro, Daverio, Miele, Watts] No. The Plan
does state guidelines for choosing selective shel-
tering for radiosensitive populations. It would be
implemented (at the instruction of the State) "for
projected doses below the accepted PAGs" (that is,
below one rem whole body or five rem thyroid) for
"pregnant women and children." (Attachment 1 to
this testimony.) As to gelective rcheltering as a
recommendation in lieu of evacuation for people
under medical care, the guidelines followed are
explained in LILCO's testimony in response to Con-

tention 72.

How would the option of selective sheltering be im-

plemented?

Cordaro, Daverio, Miele, Watts] The State (or
LERO, if requested by the State) would issue a spe-
cific protective action recommendation of selective

sheltering for radiosensitive persons via the
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Emergency Broadcast System. Again, only at the
State's direction, should it choose to respond dur-
ing an actual emergency, would selective shcltering
be recommended to a portion of the population when
the remaining population in the same area took no

protective action.

Contention 61: Sheltering

What is Contention 617

[Cordaro, Daverio, Miele, Watts] Contention 61

reads as follows:

Contention 61. Intervenors contend
that a protective action recommenda-
tion of sheltering would not or could
not be implemented. Specifically, a
substantial number of people whlo
mighk*t be advised to shelter, as a
practical matter, will be unable to
do so because:

A. A large number of homes and
other structures in the EPZ are con-
structed of wood and have no base-
ments. According to LILCO's
shielding factors (Plan, Table
3.6.5), the protection offered by
such shelter is limited, at most, to
a reduction in dose of only 10 per-
cent from that received with no shel-
ter. As a practical matter, persons
with access to such structures have
little "shelter" available, and thus
sheltering should not be considered
as a protective action for these per-
sons.



B. Persons who are traveling in
their cars or other vehicles at the
time of a sheltering recommendation
may not be able to reach shelter fast
enough to obtzin any protection from
a release of radiocactive fission
products. Vehicles offer essentially
no protection from radiocactive doses.

[Contention 61.C, dealing with
implementing protective action recom=-
mendations at schools within the EPZ,
is addressed in LILCO's testimony on
schools. ]

D. Transients who are on
beaches, in parks or in other outdoor
recreation areas will have no access
tc shelter. Contrary to the require-
ment of NUREG 0654 Section J.10.a,
the Plan fails to identify public
sheltering areas. (See FEMA Ruport,
at 8).

E. Persons who are in boa:is in
the EPZ will have no access to shel-
ter.

Moreover, even if people were willing
and able to follow a sheltering rec-
cmmendation, there is no assurance
that taking such action would provide
any significant dose savings and thus
prevent persons in the EPZ from
receiving health-threatening radia-
tion doses for the following reasons:

[Contention 61.F was not admitted
by the Board.'

G. Many other homes in the EPZ,
even if they provide more shielding
than a wood house, will only reduce
doses about 50 percent. In a severe
accident, a SO-percent dose reduction
will still result in health-
threatening doses.

H. According to LILCO, the aver-
age shelterirqg factor available in




the EPZ is 0.7, which means that, on
the average, those who follow a shel-
tering recommendation will
nonetheless receive 70 percent of the
dose they would receive from the
plume if they were outside the shel-
ter.

I. The cloud doses resulting
from a release of radiocactive fission
products from the Shoreham plant
could be so substantial that even
taking into account the 30 percent
average dose reduction provided by
shelter in the EPZ, persons who fol-
low a sheltering recommendation could
still receive doses that would cause
adverse health effects. [Footnote
omitted. ]

Thus, shelterirg is not an adequate
protective action in the event of an
emergency at Shoreham, and the Plan,
therefore, fails to comply with 10
CFR Sections 50.47(a)(l1) and
50.47(b)(10), and NUREG 0654 Section
11.J.9.

What are the legal standards for Contention 61?

[Cordare, Daverio, Miele, Watts] The legal stan-

dards are the following:

10 C.F.R. § 50.47(a)(1)

No operating license for a nuclear
power reactor yill be issued unless a
finding is made by NRC that the state
of onsite and offsite emerguncy pre-
paredness provides reasonable assur-
ance that adeguate protective mea-
sures can and will be taken in the
event of a radiclogical emergency.
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10 C.F.R. § 50.47(b)(10)

A range of protective actions have
been develop d for the plume exposure
pathway EPZ for emsergency workers and
the public. Guidelines for the
choice of protective actions during
an emergency consistent with Federal
guidance, are developed and in place,
and protective actions for the inges-
tion exposure pathway EPZ appropriate
to the locale have been developed.

NUREG-0654, I1I1.J.9

Each State and local organization
shall establish a capability for
implementing protective measures
based upon protective action
guides and other criteria. This
shall be consistent with the rec-
ommendations of EPA regarding
exposure resulting from passage of
radicactive airborne plumes,
(EPA-520/1-75-001) and with those
of DHEW (DHHS)/FDA regarding
radiocactive contamination of human
food and animal feeds as published
in the Federal Register of
December 15, 1978 (43 Fed. Regq.
58,790;.

NUREG-0654, I1I.J.10

The organization's plans to implement
protective measures for the plume ex-
posure pathway shall include:

Maps showing evacuation routes, evac-
uation areas, preselected ra-
diological sampling and monitoring
points, relocation centers in host
areas, and shelter areas; (identifi-
cation of radiological sampling and
monitoring points shall include the
designators in Table J-1 or an equiv-
alent uniform system described in the
olan);
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Contention 61.A: Shielding Factors

What types of radiation exposure might result from

an accident at a nuclear power plant?

[Cordarco, Daverio, Miele, Watts]) During an emer-
gency at a nuclear power plant, the dewnwind popu-
lation may be exposed to radiocactive material of

three forms, as follows:

(1) Radicactive noble gases. These are chemically
inactive gases that travel in the plume and cause

an external dose to the whole body.

(2) Radiocactive halogen gases. These are chemi-
cally active gases, primarily iodine, that also
travel in the plume. These gasces, when inhaled,
migrate through the blood and tend to concentrate
in the thyroid. Thus, inhalation of these gases

will result primarily in a thyroid dose.

(3) Radiocactive particulates. These are dust-like
particles that are deposited from the plume on to
surfaces in the downwind a.ea. These particulates
may result in an external whole body dose. In ad-
dition, deposited particulates when disturbed may
become airborne again and cause an internal dose if

inhaled.
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How much less shielding does a person get if he is
in a wooden home with no basement than if he is in

a masonry home with a basement?

[Cordaro, Daverio, Miele, Watts] The relative
whole bcdy dose shielding benefit obtained by being
inside a structure will differ for radiation emit-
ted from the different types of radiocactive materi-
al mentioned above. In general, the more substan-
tial the structure, the move benefit it will
provide. The thyroid dose comes from inhaled
gases, however, and therefore the rate of air
transfer through the structure becomes the critical
factor. The thyroid dose sheltering factor pres-
ently used is based upon guidance from the 1978
version of EPA's Protective Action Evaluation (EPA
520/1-75-001). Since it is difficult to generalize
about windows, doors, zad ventilation types for the
many different structures in a community, a con-
stant air replacement rate is assumed in the 1978

EPA 520.

The following table shows the shielding benefits
from different types of structures, based on the
1978 EPA 520 (see Attachment 3 to this testimony).
The thyroid plume factors are based upon an assumed

exposure duration of one hour.
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Dose Reduction Factors

Particulates
Gases Whole Body
Whole Body Thyroid Surface

Structure Plume Plume Deposition
Outside 1.0 1.0 1.0
Wood, no basement 0.9 0.5 0.4
Wood, basement 0.6 0.3 0:1
Masonry, nc basement 0.6 0.5 0.2
Masonry, basement 0.4 0.5 0.1
Large Building 0.2 0.5 0.05

A revised draft of portions of EPA's Manual of Pro-
tective Action Guides (EPA 520/1-75-001A), dated
cune 1983, has provided new guidance on thyroid
dcse shielding: 0.36 for structures of wood or ma=-
sonry with or without a basement, and 0.06 for
large buildings (see Attachment 4 to this testimo-
ny). The new model, which is more realistic, shows
a greater benefit because it assumes a logarithmic
air exchange rather than a linear exchange. These
new values will be incorporated into the LILCO
Transition Plan's protective action procedure OPIP

3.6.1 (Attachment 5 to this testimony).

Q. Because some people have no basements, or live in
frame houses, would it make sense to eliminate

sheltering as a protective action for (a) all the
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peoples in the EPZ, (b) those people who have no
basements or (¢, those who do not l:ive in masonry

hcuses?

[Cordaro, Daverio, Miele, Watts] No, it would not.
From the above table it can be seen that, general-
ly, a wooden house without a basement offers less
benefit than the basement of a masonry house. But
for a release of short duration that is composed of
particulates and gaseous iodines that could result
in a thyroid inhalation dose, a wood frame house
will provide a substantial sheltering benefit.
Making protective action recommendations requires
in part that one compare, based upon the circum-
stances of a particular accident, the dose that
might be received by the population if it shelters
to the dose if it evacuates. Thus, a recommenda-
tion for sheltering should not be discounted; all
sheltering action would provide benefits to some
extent. The comparison of doses that might be re-
ceived under evacuation and under sheltering must

be considered in making a recommendation.

Further, it is not feasible to evacuate a portion
of the population based upon home structures, be-

cause of the confusion it would cause. The
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protective «ction recommendations prepared under
OPIP 3.6.1 (Attachment 5 to this testimony) use an
average whole body plume shielding factor for
Suffolk County of 0.7. This shielding factor is

representative of the housing in the County.

Sheltering probably would be the appropriate pro-

tective action under the following conditions:

(1) If the projected dose is only slightly above
the Environmental P:otection Agency Protective Ac-
tion Guides (EPA FAGs), or of short duration, and
the area shelters will provide enough benefit to

make evacuation unnecessary; or

(2) If the roads are hazardous due to weather and
therefore evacuation cannot safely be accomplished;

or

(3) If sheltering would result in lower doses when
compared to the doses that might be received if

people evacuate.

Couldn't people without basements make their way to

a neighbor's house or to a nearby public building?



[Cordaro, Daverio, Miele, Watts] We do not think

it is reasonable to expect people already in a
building to seek shelter in another building, for

several reasons.

First., while theoretically it could be beneficial
for people in homes without basements to seek shel-
tering in a bas"ment elsewhere, as a practical mat-
ter it could cause confusion and result in a
greater net dose, because people would be required
to go outside to search for better shelter. While
they were outside, they would have no protection
from a plume and, for example, might receive a thy-

roid inhalation dose as well as a whole body dose.

Second, if sheltering is recommended because the
~oads are hazardous due to snow and ice, then it
would not be advisable to have people leaving their
homres to seek "better" shelter. In addition, s
stated in the County's coentention, automobiles
offer limited protzction from either whole body or
thyroid doses. It is not advisable to have people

driving around unnecessarily in the plume.

Third, in the public education program, LILCO
explains where the best locations for sheltering

are within a particular type of structure.



21.

Consequently, LILCO has not included in its plan-

ning any notion that people should look around to
seek the "best" building in which to shelter when

sheltering is the recommended protective action.

Contention 61.B: Persons In Automobiles

Suppose a person were traveling in his car at the
time a sheltering recommendation is made. Might he
be unable to reach shelter in time to avoid expo-

sure to radiation?

[Cordaro, Daverio, Miele, Watts] If sheltering is
recommended, people in cars will hear the sirens if
they are in the 10-mile EPZ and so almost all will
have immediate access to radios and will be able to
respond. If the driver lives in the EPZ, he would
be able to reach a place of shelter (his home)
quickly. If the driver does not live in the EPZ,
he could quickly seek shelter in a building. Even
if the driver chose to drive out of the EPZ he
would be traveling faster than the average wind
speed experienced near the Shoreham plant. Conse-
quently, in 30 minutes, a person would be able to
drive to a point outside the EPZ from any pecint
within it, assuming he must drive 10 miles and does

so at 20 mph.
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Contention 61.D: Shelter for Transients

Does the plan identify buildings within the EPZ for
transients seeking shelter in response to a protec-

tive action recommendation of sheltering?

[Cordaro, Daveric, Miele, Watts] No. In the LILCO
Plan, LILCO has chosen not to identify specific
public buildings for shelters within the EPZ for
transients' use if shelteri~g is recommended to the
population, because (1) it is not likely that non-
residents would be able to find a particular build-
ing, and (2) residents should be encouraged to re-
turn to their homes which would make any subsequcnt

evacuation easier.

If a shelteriny recommendation is made, what will
transients do who are on the beaches, in parks, or

in other outdcour recreation areas?

[Cordaro, Daverio, Miele, Watts] The EBS message
on sheltering in the LIICO Transition Plan, OPIP
3.8.2, p. 22 of 38 (Attachment 6 to this testimo-
ny), instructs peopie not at home to seek shelter
inside buildings. The transient population that
would be located at parks and beaches would only be

there during warm weather when rocads would be
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passable. Therefore, when the sirens are sounded

the transient population will be able to mobilize
rapidly and seek shelter in a building or return

home.

Contention 61.E: Boaters

If a sheltering recommendation is made, what will

persons in boats do?

[Cordare, Daverio, Miele, Watts] Sirens can be
heard out to about two miles on the Long Island
Sound, so some boaters will hear sirens. They will
receive sheltering instruc?’ions over their radios.
In addition, upon reaching an Alert, the Coast
Guard in New Haven will be notified as irndicated in
OPIP 3.3.2 (Attachment __ to this testimony). 1If
protective action recommendations are made, the
Coast Cuard will transmit messages ‘o all boats via
marine ba:nd radio, advising people to leave the
area and explaining to them which areas should be
avoided. Coast Guard boats will be dispatched to
notify any remaining boaters to advise them to
leave the area, and to rescrict all marine traffic

within the 10-mile EPZ.
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Contentions €1.G, 61.H, and 61.1I:
Protection Offered by Taking Shelter

Contentiors 61.G, H, and I allege that sheltering
will not totally protect people from radiation ex-

posure. Is this true?

[Cordaro, Daverio, Miele, Watts] Yes. Sheltering
reduces the amount of radiation exposure, but it
cannot totally eliminate a potential dose from
being received by the population. As shown in
NUREG-0654 guidelines, protective actions need not
be recommended below a threshold level. When
threshold levels are reached, the protective action
recommended should provide the largest dose savings
for the public, taking into account the circum=-
stances at the time of the accid:nt. But a protec-
tive action will not result in zero dcse. The NRC
regulations do not contemplate that zero dose must
be achievable with protective actions in order that
nucles- power plants be allowed to operate, con-

trary to the ‘ntervenorc' assertions otherwise.

Would this be true of every other emergency plan

for power plants operating in New York State?
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[Cordarc, Daverio, Miele, Watts] Yes. No power
plant in New York State, or in the country, can use
protective actions to achieve zero dose in the

event of an accident.

Contention 63: Selective Evacuation

What is Contention 63?

Contention 63 reads as follows:

Contention €3. The LILCO Plan states
at page 3.€-6:

Selective Evacuation may be im-
plemented to evacuate from the
affected area of the plume expo-
sure EI'.” memters of the general
public who might have a low tol-
erance to radiation exposure.
Specificalily, this would include
pregnant women and children 12
years and under.

The Plan fails to set forth guide-~
lires to be used by command and con-
trol personnel: (a) in choosing to
recommend the protective action of
selective evacuation; or (b) in de-
termining, identifying and locating
the individuals who should be subject
to such a recommendation. In addi-
tion, there are no procedures which
indicate the means by which such a
recommendation could or would be im-
plemented. The Plan thus fails to
comply with 10 C.F.R. § 50.47(a)(1),
50.47(b)(10), and NUREG-0654 Sections
I1.J.9 and J.10.



What are the legal standards cited in the Conten-

tion?

The legal standards are the following:

10 C.F.R. § 50.47(a)(1)

No operating license for a nucle-
ar power reactor will be issued un-
less a finding is made by NRC that
the state of onsite and offsite emer-
gency preparedness provides reason-
able assurance that adequate protec-
tive measures can and will be taken
in the event ¢of a radiological emer-
gency.

10 C.F.R. § 50.47(bh)(10)

A range of protective actions
have been developed for the plume ex-
posure pathway EPZ for emergency
workers and the public. Guidelines
for the choice of protective actions
during an emergency consistent with
Federal guidance, are developed and
in place, and protective actions for
the ingestion exposure pathway EPZ
appropriate to the locale have been
developed.

NUREG-0654, I1I1.J.9

Each State and local organiza-
tion shall establish a capability
for implementing protective mea-
sures based upon protective action
Juides and other criteria. This
shall be consistent with the rec-
ommendations of EPA regarding ex-
posure resulting from passage of
radiocactive airborne plumes,
(EPA-520/1-75-001) and with those
of DHEW (DHHS)/FDA regarding
radiocactive contaminatio» of human
food and animal feeds as published
in the Federal Register of
December 15, 1978 (43 Fed. Reg.
58,790).
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NUREG-0654, I1I1.J.10

The organization's plans to im=-
plement protective measures for the
plume exposure pathway shall include:

m. The bases for the chocice of rec-
ommended protective acticns from
the plume exposure pathway during
emergency conditions. This shall
include expectea local protection
afforded in residential units or
other shelte: for direct and
inhalation expcsure, as well as
evacuation time estimates.

What is selective evacuation?

This is a protective action that limits the evacua-
tion to a portion of the populat.on defined by
other than by geographic location, usually ra-
diosensitive persons such as pregnant women and

children.

What does the LILCO Transition Plan say about se-

lective evacuation?

The LILCO Transition Plan at page 3.6-6 (Attaclkment
8 to this testimony) says the following about se=-

lective evacuation:

Selective Evacuation

Selective Evacuation may be imple-
mented to evacuate from the affected
area of the plume exposure EPZ mem-
bers of the general public who might
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have a2 low tolerance to radiation ex-

posure. Specifically, this would in-

clude pregnant women and children 12

years and under.

This protective action strategy has

been adopted from the New York State

Radiological Emergency Preparedness

Plan (III-53,54). It may be imple-

mented for projected dose levels of 1

to 5 rems whoie body or 5 tc 25 rems

to the thyroid, but not without con-

sultation with the N. Y. State Com-

missioner of Health.
Thus, contrary to what the contention says, tne
Plan clearly states the guidelines for choosing se-
lective evacuation as a protective action. The
dose guidelines are "projected dose levels of 1 to
S5 rems whole body or 5 tu 25 rems thyroid." The
persons affected are defined as "prejnant women and

children 12 years and under."

On what does LILCO base tl« guidelines for selec-

tive evacuation set out in the Plan?

[Cordaro, Darerio, Miele, Watts] These guidelines
were taken directly from EPA's Protective Action
Cuides (PAG's). The PAG's (see Table 3.6.1 <f the
LILCO Transition Plan, which is Attachment 9 to
this testimony) call for no action if the projected
dose is less than 1 rem whole body (or 5 rem thy-

roid), and for mandatory evacuation if the
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projected dose is 5 rem or above whole body (or 25
rem or above thyroid). Between 1 and 5 rem whole
body (5 and 25 rem thyvroid) the protective action
is "shelter as a minimum," with a recommendation tc
"consider" evacuation, particularly for children
and pregnant women. The comment to this dose is
that "[i]f constraints exist, special considera-
tions should be given for evacuation of children
and p:regnant women." Thus, the PAG's allow flexi-
bility in the 1-5 rem whole body range and in the 5

to 25 rem thyroid range for selective evacuation.

Dr. Mileti, you've said that when children and
pregnant women were advised to evacuate at Three
Mile Island, this sent a message to everyone else
that they might be at risk also. Does this mean
that selective evacuation is not a viable alterna-

tive?

[Mileti] No, selective evacuation advisories are
oue option for protective action during an emergen-
€y at a nuclear power plant. But it is important
for those who might issue a public advisory for se-
lective 2vacuation (the evacuation of only people
with certain demographic characteristics from a

specific locality while others in the same area are
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not included) to understand that actual public re-

sponse likely would not match the advisory.

If children twelve years of age or younger and
pregnant women were advised to evacuate a specified
locality, some others who are ro: pregnant or not
twelve years of age or younger would also evacuate
that area. This is because a selective evacuation
advisory to certain demographic groups would also
contain location-specific information regarding
risk to everyone in t!.>t area. Some people would,
consejuently, defii.e the area as "at risk." Those
wiio are not included in the demcgraphic group ad-
vised to evacuate under a selective evacuation but
who are in the same locality, cculd personalize the
risk and evacuate although it is not recommended

that. they do so.

Likely public response to a selective evacuation
advisory during a nuclear power plant emergency
does not preclude the cption of issuing one. It
does, however, suggest that those who might deci‘e
to issue such an advisory should be aware of the
public respons2 that the advisory would likely pre-
cipitate. 1In this way, decisions about public

emergency information (including advisories) and
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public safety could be reasonably matched to likely
public response. I micht also add tiiat emergency
planners for Long Island Lichting Company are well-
aware of this likely public response to a selective
(demographic) evacuation advisory for a specific
location associated with 2 nuclear power plant ac=-

cident.

When would LILCO recommend the protective action ¢f

selective evacuation?

[Cordaro, Daveriov, Miele, Watts] Ravision 3 to the
LILCO Plan states at 3.6-6 (Attachment 8 to this
testimony) that the protective action of selective
evacuation would not be implemented without "con-
sultation with the N.Y. State Commissioner of
Health." LILCO placed this provision in the Plan
in order to maintain consistency with the New York
State Plan and assure that LERO personnel familiar
with the terminology that might be used if New York
Stute participated in the emergency response.

LILCD would recommend selective evacuation only if
instructed to do so by New York State. In the ab-
sence of such an instruction, LILCC would recommend
evacuation for a general population in = specific

area.
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What procedures would be used to implement a recom-

mendation of selective evacuation?

[Cordaro, Daverio, Miele, Watts] The State (or
LERO, if requested by the State) would issue & spe-
cific recommendation of selective evacuation usiag
the procedures cutlined in the evacuatiorn section
of the State Plan at III-43 (Attachment 10 to this
testimony). The public would be notified of the
recommendation to evacuate selected segments of the
population by the broadcasting of EBS messages ad-
vising the public of the recommended protective ac-

tion.

Contention 64: Wind Shifts

What is Content.on 64?2

[Cordar», Daverio, Miele, Watts] Contention €4

reads a2s follows:

Contention 64. The LILCO Plan
proposes an EPZ consisting of 19 sep-
arate zones. In the event of &« ra-
diological emergency at Shoreham
requiring evacuation of *he EPZ, it
is LILCO's intended strategy to evac-
uate all zones within two miles of
the Shorehan plant, hut only a por-
tion of those zones outside of the
two-mile radius. (See OPI? 3.6.1,
Attachment 2). LILC?'s plan, howev-
er, fails to account for the fact
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that the wind shifts quickly on Long
Island, with average wind speeds of
approximate’y 10 miles per hour.
Under such conditions, a shift in
wind direction could quickly direct
the plume over an area that was not
in the original plume pathway, and
thus not included in the initial
evacuation order, before that area
could be evacuated.

Intervenors contend tha*t given
wind conditions on Long Icland, in
the event any evacuation due to a ra-
diological emergency is required,
LILCC must evacuate at least a radius
of five to seven mile:t around the
plant. Any partial evacuation of
only certain zones within a five to
seven mile radius would expose the
population of the nearby unevacuated
zores to the risk of a sudden wind
shift and consequent health-
threatening exposure to radiation.
Under these conditions, the LILCO
evacuation plan fails to constitute
an adequate protective action, as re-
guired by 10 CFR Sections 50.47(a)(1)
and 50.47(b)(10).

What are the legal standards for Contention 64?

[Cordaro, Daverio, Miele, Watts] The legal stan-

dards cited :n Contention 64 are the following:

10 C.F.R. § 50.47(a)(1)

No operating license for a nucle-
ar power reactor will be issued un-
less a finding is made by NRC that
the state of onsite and offsite emer-
gency preparedness provides reason-
ablie assurance that adequate protec-
tive measures can and will be taken
in the event of a radiological emer-
gency.
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10 C.F.R. § 50.47(b)(10)

A range of protective actions

have beer developed for the plume ex-

posure pathway EPZ for emergency

workers and the public. Cuidelines

for the choice of protective actions

during an emergency consistent with

Federal guidance, are developed and

in place, and proctective actions for

the ingestion exposure pathway EPZ

appropriate to the locale have been

developed.
Contention 64 alleges that evacuation of certain
zcnes is inadequate because the wird may shift
quickly and that therefore at least a radius of
five to seven miles must be evacuated if any evacu-
ation at all is called for. Do you agree that, re-
gardless of conditions at the tine of an accident,
LILCO should recommend in its Plan an evacuation of
a radius of 5 to 7 miles from the plant vhenever

evacuation is recommended?

[Cordaro, Daverio, Miele, Watts] No, we do not.
Evacuation recommendaticus should be made for a
particular portion of the EPZ based on circumstanc-
es at the time of an accident. 2 blanket evacua-
tion recommendation like that for everyone in the
EPZ likely would not be necessary, and is not con=-

templated by NRC regulations.
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Do guidelines provided by New York State to nuclear

plants require such evacuation out to 7 miles?

[Cordaro, Daverio, Miele, Watts] No. As explained
by New York State's experts (see excerpts of depo-
sitions that are Attachments 11 and 1Z to this tes-
timony), there are situations where wind direction
can be predicted, and thus unnecessary evacuatinn
can be avoided. (Attachment 11 at 46.) Current
meteoroclogical conditions at the time of the acci=-
dent should be used in deciding the appropriate
protective action recommendation. (Attachment 12

at 25.)

How is a »rotective action recommendation of evacu=-
ation made by the Local Emergency Response Organi=-

zation to the public?

[Cordaro, Daverio, Miele, Watts] The offsite LERO
organization independently calculates projected
doses and derives a protective action recommenda-
tion. When the projected dose to the population
exceeds the EPA Protective Action Guides, OPIP
3.6.1 (Attachment 5 to this testimony) is used to
evaluate the most appropriate protective action
based upcn evacuation times, release direction and
duration, sheltering factors, plant conditions, and

other pertinent data.
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These data are also evaluated by Shoreham onsite
personnel who independently arrive at a protective
action recommendation. If the recommendations are
inconsistent, the Radiation Health Coordinator will
investigate the basis c¢f the site's recommendation.
The Radiation Health Coordinator discusses his con-
clusions regarding protective actions with the Di-

rector of Local Response.

The Director then makes a protective action recom-
mendation for specific zones in the EPZ2. This rec-
ommendation is broadcast to the public via the EBS

radio network.

What information does the Director of Local Re-

sponse receive, in addition to the information pro-
vided from the Radiation Health Coordinator, in de-
termining what protective action recommendation to

make to the public?

[Cordaro, Daverio, Miele, Watts]| The LERO organi-
zation has its own field monitoring teams, OPIP
3.5.1 pp. 1-9 (Attachment 13 to this testimony),
provided by DOE-~Radiological Assistance Program
team members, to evaluate actual doses from the
field. In addition, meterological data are avail-

able from the National Weather Service and
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Brookhaven National Laboratory. Extensive resourc-
es are also detailad in the DOE-RAP local ra=-
diological emergency resnonse plan in Plan Attach~-
ment 2.2.1 (Attachment 14 to this testimony). 1If
there is sufficient time, the Director would re-
ceive this information prior to making a recommnen-

dation.

Would the protective action recommendation from

LERO ever suggest evacuation out to 7 miles?

[Cordaro, Daverio, Miele, Watts] The protective
action will take the form of a keyhole. This key-
hole will be made up of a 360'degree area circling
the plant plus a downwind wedge of at least 67 de-
grees. Depending on the projected doses the pro-
tective action recommendation will be one of the

following:

(a) 2 miles.
(b) 2 miles plus a S-mile downwind sector.

(c) 5S miles plus a 1C-mile downwind sector.

These keyholes are described in the Plan at OPIP

3.8.2, Attachment 5 (Attachment 15 to this testimo-

ny).
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The reason for the 2 or 5 mile circular area is so
that in case of a change in wind direction, thosc
areas near the plant will have already taken pro-
tective actions. As can be seen from looking at
the zone map in the Plan at Appendix A, Figure 3
(Attachment 16 to this testimony), the zones af-
fected by a five mile evacuation actually go out to
about seven miles except in zone J. When weather
forecast information indicates that the wind direc-
tion will change, the protective action is
recalcuiated and if necessary a new protective ac-

tion recommendation is issued.

If between the time the Director of Local Response
receives the onsite suggestion as to protective ac-
tion and an actual announcement is made, the wind
were to shift, would the Director of Local Response

know about it?

.Cordaro, Daverio, Miele, Watts] The wind direc-
tion is one of the significant pieces of informa-
tion on the New York State Radiological Data Form,
contained in OPIP 3.3.1, p. 7 of 10 of the LILCO

Plan (Attachment 17 to this testimony). Whenever

any of the information changes the site personnel

will transmit an updated form. If the wind shift
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causes new zones to be affected, then the protec-
tive action will be modified and the EBS message
will be changed to reflect the new conditions. It
is important to note that efforts are continually
made to anticipate future wind direction changes by

consulting sources of weather forecast inforwmation.

What would be recommended if the wind shifted after
an evacuation of a certain area were already un-

derway?

[Cordaro, Daverio, Miele, Watts]) Once an evacua-
tion of an area is started it would not be discon-
tinued because of a wind shift. These people would
be advised to return to the area only after the
emnergency has terminated. The additional persons
susceptible to exposure as a result of the shift in

wind would also be asked to move.

Is the average wind speed approximately 10 miles an

hour on Long Island?

[Cordaro, Daverio, Miele, Watts] The Shoreham
FSAR, Table 2.3.2-1 (Attachment 18 to this testimo-
ny), reports that the average windspeed on Long Is-

land, based on data from Suffolk County Air Force

Base taken over 19 years, is 8 miles an hour.
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Does the wind shift quickly on Long Island?

[Cordarc. Daverio, Miele, Watts] As seen from

Table 2 of the attached study entitled "Wind Direc-

tion Variability Analycis [for) Shoreham and Other

Sites," Shoreham is considered a coastal location.
Generally, coasta! locations have lower wind
variability than island or valley locations. 1In
fact, even as compared to other coastal locations

studied, Shoreham has a lower wind variation.

CONCLUSION

Please summarize your testimony.

The protective action recommendations contemplated
by the LILCO Transition Plan, and the methods by
which those recommendations would te chosen, comply
with NRC and New York State regulations and
guidelines regarding protective actions. Selective
sheltering and selective evacuaticn would be sug-
gasted only on the recommendation of New York
State, and are included in the Plan to provide
flexibility to adapt to a State recommendation for
selective sheltering or evacuation, should the

State choose to respond to an emergency at



Shoreham. Contrary to the intervenor's conten-
tions, the LILCO Transition Plan states clearly the
guidelines that would be used in recommending se-

lective sheltering or evacuation for radicsensitive
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