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Threats

Nuclear weapons (especially’ improvised

nucleartdevices, or INDs)

= \Worried primarily:about terrorists ebtaining
“loose nukes”or fissionable: materials

Radiolegicaliweapons (“dirty:bombs?)

= \Worried primarily;abolit acecess to) orphan
SOUIFCES

Nuclear devices

Hireshima

= \Weapon size about 15k (similar te IND)
= Jotal" inhabitants) 320,081

= Deaths, 122,358

s Injured, 79,130

= Uninjured, 118,613

Many: thanks to:

Ron' L andl the NOCHPS for inviting me to
this meeting

Abell Gonzalez andi others fitom this year’s
INCRP meeting|for theil fine; presentations,
somel off whichr have been excenpted fox
this one

Nuclear Tierrorism
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Comparisen with terrorist device

INeway. to predict yield

Hireshima was ani airburst; while IND!
would likely bera surface burst

s SUrfiace burst willfbe “dirtier” due to inclusion
ofi surface materials i blast

Sitel of detonation will infllence effiects

u One likely’scenariowouldlbe inf port facilities
altheugh' smalll (suitcase) device, or device!in
cargoe container may: be taken o' shipped
anywhere

Making or getting nuclear weapons

It’s thought that up: to)40 former Soviet “suitcase nukes”
are not accounted for

Tihere areimany! research reactorsi still fiueled withr HEU
Pakistan offered nuclear technoelogy: tormany: nations,
mcluding N. Kerea, Irad, and Libya —may:have sold to
others, too

u It seems likely that Iran isipursuing nuclear weapons'as well
May be able to purchase weapons, Pu, or HEU on
nuclearblack market

Breaking news — the IAEA reports that we seem to have
lost triack of much; of Iradfs former nuclear infrastructure

Effects

Blast:
Radiation and fallout
Thermal

Firestormi— as inl Dresden and Tokyo), may,
be more destructive than initial blast

u Firestormiwritten Upiinirecent Bulletin of the
Atomic Seientists

Allfdepend strongly: oniyieldrof device and
location of detonation

The bottom line

Tlerrorist organizations; ane; tiyingl to; obtain
nuclear weapons or fissionableimaterials
Therelare opportunities to obtain such Weapons
Nuclearweapons effiects, evenifor a “fizzle™ ox
lowryield device, would ke very bhad

Nuclear weaponsi can belsmuggled in carnge
containers or suitcases — detection Isipossible;
but only if'we are looking| forsomething

\We reallyzdon't: knew/if suichidevices are new/in
the possession oft terrorists

= Al Quaeda has announced itsiintention to ebtain and
use nuclear weapons if possible

Dirty. bombs - doses

Using FGR 12 DCEs:

= 1000 dpm/L00icm? of Co-60/wouldigivera
dose ofionly about 125 ur/hr:

= 1000/ Ci ofi Co-60ispread over 1 acre would
givelaldose off about 8frad/hr

Other potential RDD! isotopestare €s-137,

=192, I-131, Am-241, Ci-252, Ra-226,

Sr-90, H-8, P-32, S-35 (according to NYC

study)

= Co-60 has highest externall DCE




Sources of sources

Theft off existing sources

Llegal purichase; of sources

Orphan sources

Transfier of source torillicit erganization

Eirst tworare well-known), will concentrate
on last two

Some examples

Tihe fiollowinglgraphics; are fiomrAbel
Gonzalez's Lauriston Tiaylor Lectlrerat the
2004 Meeting| ofi the; Nationall Councilion
Radiation Protectionrandl Measurements.
Tihis presentation can be found on-line on
the/ NCRP'web page — -
under the “Publications” tab;, and canibe
downloaded via fitp

Goiania

14 people severely overexposed, 4 died

249 people contaminated: (off 112,000
monitored)

85 housesf contaminated

5000 cubic meters off radioactive Waste
generated during cleanup

Now!— extrapolate to NYCior LA after an
RDD attack...

Orphan sources

Orphian! SOUrCES arelone off today’s major
problems in| radiation| safety.

Orphan sources! are sources that: have been lost
o) regulatory controls

= May have been abandoned When the owner goes out
of business) or dies

s May have been stolen

s May have been lost (€:g. soillgatge’that bounces out
of  truck

IAEA fieels there! are likely thousands; off

dangerous orphan seurces, and hundreds of

thousands of: total orphan seurces (NCRP Taylor

Lecture;, 2004)

The Goiania source
93 gram!

‘talc powder’
e N

1375 Ci !!

T R T

’ Normal water-level
(3 = 2 =




... and easily removable by the
public! ...

What should be needed for source

transfer
Copies; ofilicensershould be’ provided only’ by,
regulatory authority;
Tiiansfier ofi source should be registered with
seller’siregulatory authonity,
Seller shouldbe required! tor obtain written
confirmationifirom regulatery autherity’ prior to
shipment

u May wish torhavershipping company: confirim: all
paperwork is;appropriate; prior: to shipment

We should not ship high-activity sources
anywhere based only the assurance of the
recipient!

Inhalation pathway

Under most circumstances, theinhalation
pathway gives the highest dose
Isotope ALT 100/ALT  DAC
s Cs-137 200 uCi 20 mCi 6x10:8 [Ci/ml
= Co-60 30 uCi ) 3mGi 1078 pCi/m
. Am-241 0.006/.Ci 0.6 |Ci 3x10:2 LCifm|
= Pu-238 0,007 uCi (W) 0.7 uCi 3x10:2 uCi/m|

1007 ALT will preduce a dese) of about 500 rem

s This doseias an acute exposure is normally: lethal to
50% of' the population

Transfer of sources

Current laws reguire that sources be triansfieried
tolallicensee

However, the source! buyer provides alcopy. of
the license inf many’ cases

Tihis means, that'semeone withra fialse (or
altered)) license caniobtain ajsource by purchase
firom vendor or: third party;

Tiherethave beentinstances infwhichrhigh-activity,
sources have been transferred to other nations
asiwell, altheugh not yet to terrorists

A more recent concern from; RDDs

Radiation dese from surface contamination
is noet likely tor cause hiealths risks

However, Under some scenarios,
inhalation dese may’ be significant

More on inhalation

Inireality, it's net quite; that bad

ALTNstbasedi onfreceivingl’5 reminia year to the
whole:body,

Acute exposiuire is much worse thani chronic
exposure, so 500/ rem| over: the course of a year
willfnet beilethalltor502%6 off the population

Thisimeansithat a 1" CirAm=-241 source may. be
ableitor cause several hundred fatalities, but will
almost certainly not cause hundreds off
thousands




EMErgency. iespoense
considerations

Radielogicall triage

Personsiwithiless than 10/ remi shouldineed no
attention ortfollow-up

101001 rem) should have follow-up; tracking
100-1000irem! needimedicallattention

Greater: than 1000/ remi should just be made
comfiertable

i do; this, we need| to developial reliable and
rapid biodosimetry device: or procedure

Radioloegical triage; im ER

Need' to quickly’ performi biodosimetry to

determine on Whom medical effortsiarebest

spent

s In particular, those with deses of a few: toiseveral
hundred remareithose whoe need attention fiiom
physicians

“Goldistandard” isiexamining metaphase

lymphocytes for dicentric chromesomes

However, may: be able torlook for other

biomarkers, suichiasiactivation off DNA 'damage

repair genes or presence of repair proteins

In the aftermath of an attack...

INeed torbe able te: performi relatively rapid
radiclogical triage’at the sceneand at the
EMErgency. room

INeed tortry to keep some hospitalsifirom
becomingl contaminated sos that they can
take nonrradiclogical patients

Need tor convince medicall personnel to
show! Upiand! remain; at work

Radiological triage at site of attack

Since; the inhalation’ pathway. is likely the
Most Senious, we need tordevelop arapid
meansioff determining inhalation dose

May/ try measuring contamination| levels;as
al proxy. for airborne: concentrations

Goall isiter guickly identify those persons
whoe will' benefit from medicall attention

s Those receiving neither lethal nor trivial doses
off radiation

Contamination controls

"The most seriously  injured victims)shiould
receive immediate medicall attention

However, ifithey are heavily:contaminated, this
may. causerhospitalsitoibecome contaminated,
interfiering withitheir ability to) fiinction: post=
incident

It may; be necessany: to close offisome hospitals
to RDD)victims s that the city, can continue to
care for its normall sick and injured




And anoether problem...

Some studies have; suggested thatmedical
persennel may’leave work early or refuse
o) come to)work: becalse of exaggerated
fiears of radiation;andicontamination

It may: be necessary: torbegin educating
medical workers now! sei that, if there is.a
radiclogical or nucleartattack; they will
respond appropriately.

Summary. (con't)

In the  event off an| attack; the inhalation
pathway will-likely”be the most limiting
We need| ta find waysi (@nd instruments)
torquickly and accurately asses doselat
the site of an| attack and'in the ER

And we have;to hope that none ofi this will
ever be needed, even as We assume an
attack is coming) at any, time

Summary.

Newiinformationimakes the threat of
radiclogical and/or nuclear attack: seem
higher than before

There arela drieat many: pessible Weapons
available for misuse

We must take steps, to try te prevent an
attack, but we must alsoiassume that one
will'bersuccessfully launched
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