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A crit i cal look at UNEP Re ports con cern ing de pleted ura nium on Yu go slav ter ri tory is 
pre sented in this pa per. The sub jects of the anal y sis are sum ma rized as re marks high -
light ing the fol low ing three points: (a) those con cern ing the use of terms sig nif i cant
and in sig nif i cant doses (risks), (b) those con cern ing the use of 1 mSv as a bor der be -
tween these two risk types, and (c) those con cern ing the com po si tion of ex pert  UNEP
Teams in ves ti gat ing the de pleted ura nium is sue.
To start with, the as sump tion that it should be pos si ble to ex press the risks (con se -
quences) caused by the in take of de pleted ura nium ( by in ges tion/ in ha la tion and/ or
ex ter nal ex po sure ) to b and g rays from de pleted ura nium as in sig nif i cant or sig nif i cant
for com par i son pur poses is, in our view, in col li sion with the lin ear non thresh old hy -
poth e sis, still valid in the ra di a tion pro tec tion field.
Sec ondly, the limit of 1 mSv per year as a ref er ence dose level be tween in sig nif i cant and
sig nif i cant risks (con se quences) is not ac cept able in the case of mil i tary de pleted ura -
nium con tam i na tion. This is be cause the ref er ence level of 1 mSv, ac cord ing to the
ICRP Rec om men da tion, can be used in the op ti mi za tion of ra di a tion pro tec tion as an
ad di tional an nual dose limit for mem bers of the pub lic solely for use ful prac tices. Mil i -
tary us age of de pleted ura nium can not be clas si fied as be ing use ful for both sides – the
cul prit and the vic tim alike.
Our third ob jec tion con cerns the com po si tion of ex pert UNEP teams for Kosovo
(Desk As sess ment Group, Sci en tific Re viewer Group, and UNEP Sci en tific Mis sion)
as not be ing rep re sen ta tive enough, bear ing in mind all UN mem ber-coun tries. This
last ob jec tion may be rather dif fi cult to un der stand for any one view ing it from the per -
spec tive other than that of the vic tims.  

Key words: de pleted ura nium, critic of the UNEP re ports, in sig nif i cant and sig nif i cant risk,
LNT-hy poth e sis, ra di a tion safety limits 

IN TRO DUC TION

As is al ready well known, dur ing the bomb ing
of the Yu go slav ter ri tory in the spring of 1999, the
North At lan tic Treaty Or ga ni za tion (NATO) used,
among other weap ons, those with de pleted ura nium
(DU) [1]. NATO of fi cers, prob a bly ex pect ing neg a -

tive re ac tions not only from Yu go sla via, but from all
around the world, ini ti ated, un der the aus pices of the
United Na tions En vi ron ment Pro gram (UNEP), an
as sess ment of the po ten tial health and en vi ron men tal
im pact of DU used in the con flict, as early as May of
1999. Very soon, two in ter na tional ex pert groups, the
Desk As sess ment Group and the Sci en tific Re viewer
Group, were es tab lished for the pur pose. The Desk
As sess ment Group was com posed of: Jan Olof Snihs,
chair man, The Swed ish Ra di a tion Pro tec tion In sti -
tute (SSI), Stock holm, Swe den; Gustav Akerblom,
SSI, Stock holm, Swe den; Pe ter Stegnar, In ter na tional
Atomic En ergy Agency (IAEA), Vi enna, Aus tria;
Rolaf van Leeuwen, World Health Or ga ni za tion
(WHO), De Bilt, The Neth er lands; Michelle Allsopp,
Greenpeace, Exter, UK; Carol Rob in son, IAEA, Vi -
enna, Aus tria; and Jenny Pronczuk de Garbino, WHO, 
Geneva, Swit zer land. The mem bers of the Sci en tific
Re viewer Group were: Bur ton Benett, United Na tions 
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Sci en tific Com mit tee on the Ef fects of Atomic Ra di a -
tion (UNSCEAR), Vi enna, Aus tria; Keith
Baverstock, WHO, Geneva, Swit zer land; Branko
Bo{njakovi}, United Na tion Eco nomic Com mis sion
for Eu rope (UN/ECE), Geneva, Swit zer land;
Claudia Canivari, Eu ro pean Com mis sion, Di rec tor -
ate-Gen eral XI – En vi ron ment Safety and Civil Pro -
tec tion, Brussels, Bel gium; Si mon Carroll, Green
peace, Exeter, United King dom; Dirk Densow,
Bundeswehr Med i cal Of fice, Nu clear, Bi o log i cal and
Chem i cal Med i cal De fense, Bonn, Ger many; Nel
Kelly, Eu ro pean Com mis sion Di rec tor ate-Gen eral
XII – Sci ence, Re search and De vel op ment, Brussels,
Bel gium; Gordon Linsley, IAEA, Vi enna, Aus tria;
and Gabby Voigt, GSF – In sti tute für Stralenschutz,
Neuherberg, Ger many. As can be seen, the groups in -
cluded prom i nent ex perts in the field of ra di a tion pro -
tec tion from var i ous na tional and in ter na tional or ga -
ni za tions. How ever, it is also ev i dent that there were
no ex perts from non-al lied or coun tries that had not
openly, di rectly or in di rectly, sup ported NATO’s pu ni -
tive ac tion against Yu go sla via. 

FIRST UNEP RE PORT

Op er a tional ac tiv i ties of the UNEP groups
started in the sum mer of 1999. Their ob jec tives
and scope were to as sess the po ten tial im pact on
hu man health and the en vi ron ment aris ing from
the use of DU in the con flict (not of fi cially con -
firmed by NATO at the time). In Au gust 1999,
the Desk As sess ment Group con ducted a field
mis sion dur ing which it vis ited ar eas in Kosovo,
around the towns of Pri{tine, Klina, and Pe}, try -
ing to find ev i dence or in di ca tions of the pres ence
of DU. In ves ti ga tions were car ried out in close
co op er a tion with UN and NATO troops which
af ter the con flict oc cu pied Kosovo. No traces of
DU were found.

It is in ter est ing to note that the Desk As -
sess ment Group did not visit ar eas in Yu go sla via
out side Kosovo where the ev i dence for the use of
DU had al ready been found and the sites lo cated
[2].

In Oc to ber of 1999, the De pleted Ura nium
Desk As sess ment Group to gether with the Sci en -
tific Re viewer Group, un der the aus pices of the
UNEP and UNCHS Bal kans Task Force (BTF),
pre pared a Re port [3] and sub mit ted it di rectly to
Mr. Kofi Annan, UN Sec re tary-Gen eral. Due to
lack of data from the field, only gen eral in for ma tion
on ap prox i mately 70 pages were pro vided: where
ura nium can be found in na ture; the or i gin and
prop er ties of DU; char ac ter is tics and be hav ior of
DU rounds upon im pact on hard and soft tar gets;
how rounds are fired from air craft and how tar get
co or di nates and the num ber of rounds fired are reg -

is tered au to mat i cally; ex pected lev els of
con tam i na tion from DU and its spread through the
en vi ron ment; path ways of in ter nal con tam i na tion
of hu mans at the mo ment when the tar get is struck
and later; chem i cal and ra dio log i cal tox ic ity: ex -
pected max i mal ef fec tive doses, both for mil i tary
per son nel and ci vil ians, from ex ter nal and in ter nal
ex po sure un der spe cific cir cum stances, etc. Then,
con clu sions and rec om men da tions of ur gent mea -
sures to be taken in or der to re duce harm ful ef fects
on peo ple and the en vi ron ment were given. Fi nally,
the Groups con cluded that fur ther in ves ti ga tion
con cern ing the DU is sue would not be mean ing ful
with out the con fir ma tion from NATO that DU had 
in deed been used and in for ma tion on the amount
and de tailed site co or di nates pro vided.

On Oc to ber 14, 1999, upon the re ceipt of the
UNEP re port, Mr. Kofi Annan, the UN Sec re tary
Gen eral, wrote a let ter to Lord George Rob ert son,
NATO Sec re tary Gen eral, re quest ing in for ma tion on
the use of DU in the con flict [1]. The re ply of the
NATO Sec re tary-Gen eral ar rived about four months
later, on Feb ru ary 7, 2000 [1]. The let ter con firmed
the use of DU in about 100 NATO mis sions over
Kosovo and of ap prox i mately 31,000 DU rounds
hav ing been fired dur ing the con flict. The op er a tions,
as em pha sized, were fo cused on the area west of the
Pe}-Djakovica-Prizren high way, around Klina and the
area to the north of the line Suva Reka -Uro{evac, but
on some other ar eas as well. A gen eral map of Kosovo, 
in A5 for mat, with roughly marked ar eas, was en -
closed. Other tar geted sites on Yu go slav ter ri tory, out -
side Kosovo, were not men tioned.

The in for ma tion pro vided by NATO was re -
viewed by the sci en tists, mem bers of the
UNEP/BTO Desk As sess ment Group, at a meet ing
held on March 20, 2000 [4]. It was found in suf fi -
cient for the im ple men ta tion of rec om mended
coun ter mea sures against harm ful ef fects of DU
used in Kosovo, as now of fi cially con firmed. Ad di -
tional in for ma tion was re quested, par tic u larly that
con cern ing the co or di nates of the tar geted sites. A
re ply sent by NATO to the UN Sec re tary-Gen eral
ar rived as late as July 2000 [4]. In this let ter, NATO
made avail able a de tailed map of sites where DU
had been used and a ta ble in di cat ing co or di nates of
112 sep a rate strikes by DU am mu ni tion and the
cor re spond ing num ber of rounds fired. The con di -
tions were fi nally set for new in ves ti ga tions and
even tual re me dial ac tions.

In our view, an in com pre hen si ble de lay on
the part of NATO of fi cials in pro vid ing key data
in their pos ses sion, cru cial for solv ing the prob -
lem caused by the use of DU they them selves ap -
proved, has to be pointed out. Such an at ti tude
be trays the ba sic prin ci ple re gard ing mea sures to
be taken in case of ac ci dents with ra dio ac tive and
toxic ma te ri als. To our mind, the dif fer ence be -
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tween bomb ing by DU rounds and an ac ci den tal
event is that, as op posed to a truly ac ci den tal
event, bomb ing is a planned mil i tary op er a tion.

SEC OND UNEP RE PORT

Ad di tional in for ma tion pro vided by NATO
was re viewed at a meet ing in Geneva in Sep tem -
ber 2000 [5]. The meet ing, or ga nized by UNEP,
was at tended by rep re sen ta tives of nu mer ous in -
ter na tional in sti tu tions con cerned with the DU
is sue in Yu go sla via. To our re gret, no rep re sen ta -
tives from Yu go sla via were in vited. Be sides
UNEP rep re sen ta tives and UNEP DU As sess -
ment Groups mem bers, rep re sen ta tives of
NATO, IAEA, United Na tions High Com mis -
sion for Ref uges (UNHCR), United Na tions In -
terim Ad min is tra tion Mis sion in Kosovo
(UNMIK), the UN Med i cal Ser vice in Geneva
and the UN De part ment for Dis ar ma ment Af -
fairs, were also pres ent. Ac cord ing to in for ma tion 
com ing from NATO, as a re sult of se ri ous dis cus -
sions, a UNEP Field Mis sion to Kosovo was or ga -
nized with the task to con duct a field in ves ti ga -
tion of sites in Kosovo struck by DU ord nance.
Mem bers of the UNEP Mis sion were: Pekka
Haavisto, UNEP, Chair man, Jan Olof Snihs, SSI,
Sci en tific leader, Gustav Akerblom, SSI, Tech ni cal 
leader, and fur ther 11 ex perts, rep re sen ta tives of
well re puted lab o ra to ries from It aly, Swit zer land,
United King dom, USA, and the IAEA.

Field stud ies were car ried out in co op er a tion 
with NATO, Kosovo Force (KFOR) and
UNMIK. The team mea sured lev els of ra di a tion
and con tam i na tion and col lected sam ples of soil,
wa ter, biota, etc. Thus ob tained sam ples were
then sent for in de pend ent anal y sis to five em i nent
lab o ra to ries whose rep re sen ta tives also hap pened
to be mem bers of the Mis sion. On the bases of the
re sults ob tained, the Mis sion pre pared a re port
pre sented in March 2001 [6]. The re port gives an
as sess ment of pos si ble en vi ron men tal con tam i na -
tion and con se quen tial risks to peo ple and rec om -
mends re me dial ac tions, in di cat ing their ne ces sity 
and pos si ble mo dal i ties.

The in ten tion of the au thors of this pa per
was not to an a lyze all of the con clu sions and rec -
om men da tions given in this rather ex haus tive re -
port of over 200 pages (in clud ing graphics and
ta bles), but to pres ent some crit i cal com ments in
ac cor dance with the cur rent knowl edge per tain ing
to the field of ra di a tion pro tec tion, on as sump -
tions used for the as sess ment of po ten tially harm -
ful ef fects that can be ex pected from DU rounds.

BA SIC AS SUMP TIONS OF THE UNEP
MIS SION FOR THE AS SESS MENT                       
OF THE DE GREE OF
CON TAM I NA TION BY DU ROUNDS

In the sec tion of the Re port en ti tled Risk As -
sess ment, deal ing with the ra dio log i cal risks (con se -
quences) from the use of DU rounds, sev eral as -
sump tions were made, two of them op posed to the
ba sic, cur rently widely ac cepted ra di a tion pro tec -
tion prin ci ples.

The first as sump tion is that a given risk (con -
se quence) can be ex pressed as in sig nif i cant or sig nif i -
cant.

The sec ond one that a dose limit value of 1 mSv
for ad di tional ex po sure of a mem ber of the pub lic can
be used as a limit be tween de fined risk lev els.

These as sump tions re sult from the fol low ing
ba sic pre mises of the Mis sion: “One pos si ble way of
judg ing the con se quences of events or cir cum -
stances where ex po sure to DU may have oc curred is
to com pare find ings, mea sure ments or as sess ments
with nat u ral levels (which is ac cept able), and given
safety lim its or stan dards (which, in our opin ion, is
sim ply not ac cept able)”. 

COM MENTS ON THE BA SIC
AS SUMP TIONS OF THE MIS SION

The first as sump tion, that risks can be ex -
pressed as in sig nif i cant or sig nif i cant, con tra dicts the 
Lin ear Non Thresh old Hy poth e sis (LNT-hy poth e sis)
which is the ba sis of  cur rently ac cepted ra di a tion
pro tec tion con cepts.

This is con firmed by the fol low ing facts. The
International Com mis sion on Ra dio log i cal Pro tec -
tion (ICRP), in its Pub li ca tion 26 is sued in 1977
[7], adopted the LNT-hy poth e sis as a start ing point
for the de vel op ment of the ba sic lim its and stan -
dards rec om mended for im ple men ta tion in ra di a -
tion pro tec tion. Very soon, these rec om men da tions
were ac cepted by in ter na tional or ga ni za tions such
as: IAEA, WHO, the In ter na tional La bor Or ga ni -
za tion (ILO) and oth ers, and later on by na tional
or ga ni za tions all around the world which in cor po -
rated them into their cur rent prac tices uti liz ing ra di -
a tion sources and fields. The es sence of the LNT-hy -
poth e sis is that there is no thresh old for the
oc cur rence of sto chas tic harm ful ef fects from ex po -
sure to ra di a tion. The only pos si ble con clu sion to be 
drawn from this is that any un nec es sary ad di tional
ex po sure to ra di a tion, no mat ter how low, must be
avoided, and that any un avoid able ex po sure, even in 
use ful prac tices, must be re duced to the low est op ti -
mal level, in ac cor dance with the As Low As Rea son -
ably Achiev able prin ci ple (ALARA-prin ci ple). Such
an ap proach was con firmed by ICRP and the re -
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quests made even stricter in its 1990 Rec om men da -
tion [8]. Fol low ing ICRP, other men tioned in ter na -
tional or ga ni za tions deal ing with oc cu pa tional
ra di a tion pro tec tion and pro tec tion of the mem bers
of the pub lic from ex po sure to ra di a tion acted in the
same way [9].

The sec ond as sump tion, con cern ing the use of 
the 1 mSv dose as a dose limit be tween in sig nif i cant
and sig nif i cant risks (con se quences), if sci en tif i cally
founded, which is not the case, as we be lieve to have
proved, is also un ac cept able.

The truth is that there is a dose limit of 1 mSv,
used as a limit for ad di tional an nual ex po sure of the
mem bers of the pub lic, but only in use ful prac tices, as 
ex plic itly given in para graphs 123, 124, 125, 189,
and 192 of the ICRP Pub li ca tion 60 [8]. The use of
DU-am mu ni tion by NATO over Yu go sla via, i. e.,
Kosovo, cer tainly does not be long to the cat e gory of
use ful ap pli ca tion of ra di a tion, es pe cially from the
point of view of those tar geted which, we sup pose,
must have been clear to the mis sion team as well.

The use of 1 mSv  as a dose limit can be crit i -
cized from the fol low ing stand point, too. Namely,
this limit re fers to the ad di tional an nual ex po sure of
the mem bers of the pub lic to all ra di a tion sources
used in prac tice. When ad di tional ex po sure to a sin -
gle ra di a tion source is con sid ered, ICRP rec om -
mends an ap prox i mately three times lower dose limit 
of 0.3 mSv. For pro longed ra di a tion ex po sure, the
rec om mended dose limit is even lower, i. e., 0.1 mSv.
It means that these lim its, as well as the limit for oc -
cu pa tional ex po sure, rep re sent the limit of the al -
lowed level of ex po sure de ter mined by ap ply ing the
ALARA-prin ci ple. Ac cord ing to the ICRP rec om -
men da tions, the use of the ALARA-prin ci ple for 
lim its be low 0.1 mSv is jus ti fied only to the ac cept -
able limit of 0.01 mSv [10]. In this man ner, one co -
mes to the low est, or so called “de minimis” level,
which jus ti fies the in vest ment of means in ra di a tion
pro tec tion mea sures which are to re duce the ex po -
sure of in di vid u als to any sin gle ra di a tion source of
planned use ful prac tice. There fore, ac cord ing to the
au thors, only the dose limit of 0.01 mSv could have
been used as a ref er ence in as sess ing the rel a tive de gree
of risks for mem bers of the pub lic from the use of
DU-am mu ni tion on the ter ri tory of Yu go sla via.

UNEP mis sion ex perts were prob a ble very
well aware of the fact that in the ICRP dose limit
sys tem there is this con sid er ably lower dose limit of
0.01 mSv, one which can be ap plied to any ex po sure
to ra di a tion, and there fore to ad di tional ra di a tion
ex po sure to de pleted ura nium, too. Also, they could 
have even tu ally used the cor re spond ing new, some -
what higher value of 0.03 mSv, ac cepted as a triv ial
an nual ex po sure dose limit, ac cord ing to the lat est
con cepts of ra di ol ogy pro tec tion [11].

Ne glect ing the facts given, the UNEP mis sion 
de cided to use 1 mSv as a ref er ence level which, ac -

cord ing to the lat est ra di a tion pro tec tion con cepts,
is un ac cept able in this case. The choice can be “jus ti -
fied” by “prag matic rea sons” solely. Use ful for the
cul prit, but cer tainly not for the vic tim. 

CON CLU SION

Facts un doubt edly show that the use of a ref er -
ence value of 1 mSv for the as sess ment of the rel a -
tive de gree of risk aris ing from ex po sure to de pleted
ura nium in Yu go sla via is not based on lat est ra di a -
tion pro tec tion con cepts. Fur ther more, it could be
said that this is a typ i cal ex am ple of dose limit mis us -
age in con di tions of ad di tional ex po sure of the
mem bers of the pub lic to ra di a tion. As pointed out,
solely a limit a hun dred times lower, the so-called “de
minimis” limit value of 0.01 mSv, should have been
used for the pur pose.

Ac cord ing to the au thors, the de lib er ate, un -
con trolled spread ing of de pleted ura nium in an en vi -
ron ment, as in mil i tary con flicts, can not be jus ti fied at 
all [12]. Be cause both de pleted and nat u ral ura nium
are haz ard ous sub stances: toxic as ar senic, lead or
mer cury [13] and ra dio ac tive, too. In this re spect,
UNEP re ports can not change any thing, no mat ter
how much their au thors strive to prove that the ex -
pected harm ful ef fects be small or less prob a ble, they
are by no means not neg li gi ble from the stand point of
con tem po rary ra di a tion pro tec tion con cepts. The
only proper way to deal with the mat ter of the
bomb ing of Yu go sla via with de pleted ura nium
would have been for NATO to take coun ter mea sures 
pro scribed for nu clear ac ci dents, i. e. ur gent mea -
sures to re duce pos si ble harm ful ef fects on hu mans
and the en vi ron ment. Un for tu nately, these ur gent
coun ter mea sures, par tic u larly in Kosovo, for some
in com pre hen si ble rea sons, did not take place.
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KRITI^KI  OSVRT  NA  UNEP-OVE  IZVE[TAJE  POVODOM  UPOTREBE
OSIROMA[ENOG  URANIJUMA  NA  TERITORIJI  JUGOSLAVIJE

U ovom radu izlo`eni su kriti~ki pogledi, sa stanovi{ta savremenih koncepcija

za{tite od zra~ewa, na UNEP-ove izve{taje povodom upotrebe osiroma{enog uranijuma na

teritoriji Jugoslavije. Kritika se odnosi na tri osnovne ta~ke: (a) kori{}ewe izraza zanemarqiv

i zna~ajan rizik (doza); (b) izbor doze od 1 mSv kao granice izme|u ova dva rizika, i (v) sastav

UNEP-ovih timova koji su radili na problemu osiroma{enog uranijuma.
Po mi{qewu autora, kori{}ena pretpostavka da se rizik unutra{weg i spoqa{weg

izlagawa osiroma{enom uranijumu mo`e klasifikovati kao zanemarqiv i zna~ajan, nesaglasna je

sa LNT- hipotezom, jo{ uvek va`e}om u za{titi od zra~ewa.
Kori{}ewe doze od 1 mSv, kao granice na osnovu koje se razlikuju zanemarqiv i zna~ajan

nivo rizika, nije prihvatqivo za slu~aj ratne kontaminacije osiroma{enim uranijumom. To

neposredno sledi iz ~iwenice da se, prema preporukama ICRP, ova vrednost granice doze mo`e

koristiti u procesima optimizacije za{tite od zra~ewa, kao granice godi{weg dodatnog izlagawa 

zra~ewu pojedinaca iz stanovni{tva iskqu~ivo u slu~ajevima korisne primene izvora zra~ewa.

Me|utim, upotreba osiroma{enog uranijuma u ratne svrhe ne mo`e se smatrati korisnom za obe

strane u ratu.
Tre}a kriti~ka primedba odnosi se na sastav UNEP-ovih timova koji su u~estvovali u

ispitivawu i oceni posledica upotrebe osiroma{enog uranijuma. Smatra se da UNEP pri izboru

~lanova ovih timova nije vodio ra~una o wihovoj reprezentativnosti posebno, imaju}i u vidu sve

zemqe ~lanice Ujediwenih nacija i wihov odnos prema konkretnoj ratnoj operaciji.

Kqu~ne re~i:  osiroma{eni uranijum, kritika UNEP-ovih izve{taja, zanemarqiv i zna~ajan
jjjjjjjjjjjjjjjjjjjjjjjjrizik, LNT-hipoteza, sigurnosne granice zra~ewa


