ental Radiation of Nuciear Tests and Human Health

IR AR 3 ¥ T
%;{1'___ "
- C - L
e B :




2zl 56 0 5 4R 5t
SANEER

Environmental Radiation of Nuclear
Tests and Human Health

EE RN AR 1%

[P A

» Jb&L -



BHERSB (CIP) #iE

Mok B AR 5T 5 A SR / MR (R R,
ZiEEg. —Ibat JHEH Tk iRtk . 2009. 5
1SBN 978 - 7 - 118 - 06262 -5

. #... 0. Of. .. F... 3. .. . DERK—
B —HF 5 DR IR — 4 S — B — R — BT 5 IV. TL76

e R A P 5 CIP %8 47 (2009) 55 038990 &5

Moo F oz oproar BBEA
(e ot e TR 23 5 HEEERED 100048)
FEI B Ll e RS o R Ef A
HiERILEE
*
FE8Ox 1168 1732 EPSK 172 # 350 TF
2009 455 FIHS | RIES L KEDR] EN# 12500 Bt XEHr 58. 00 JT

(EBMBNEER, RHEHAFTAKR)

B 1502 (010) 68428422 K FFHR - (010)68414474
KT HE:(010)68411535 KT % (010)68472764



B # F

&4 hER R E S HARE S R B H AR

Il Bl k- 18T 45 Hh R T AR E B Rk B il B — BT . R
75 1) [ B -z 1] 43 B 2 FE B R B BUR B — 8 2, SR [ B Bk
FHEERRE . N TS E PR AR R SR B R R,
hmsEat e 3 SCY BOCIFORS M SO B, SRR IR B R, R
[ BB 75 P B 6 A, IR E B R T T 1988 4R R E 4Rk
% 3K, B B B A B R, O & R PR E
H AR E B R T

EpRKESHREE RN RE:

1. TEEBRAEOR I, 2 A KR, AR G, 2R
bR YRR B B 4 R T AR EOR BE T T A RN
MR AR E L&

2. FARBRFH, WARRK A, X E B R a8 R &
R BA BRI R & 35 BUI45A [ By B AN s 2 4 3L
RUTEHRFEANETNELE .

3. HEBERBARMAESIREANE, BV S B3
AR AT ERH L FRAEREE,

4. HANH AT E R SR BT B % H N AR A5
FR L ZA BRI E A,

[ B B 45 R e P R R TR B AT SR TP R
TAE, A ST 4R AR 6 B 6 I 07 1) , D 6 32 P B0 [ 3 R AL, 2Rk
Y B A PR P RN BT By &8, LA R R TR BT B 4E . 29
4T GBI & 45, i B e A AT I By Tkl s RS 31 20 1 R

R L B2 BT T2 R B 898t ERiRHE R
HFE LR XLE A, R R RER BN A i dr . 7EBCE

il



FFRFEAT , R E R R T &R RS, PR35 HH AR
B, R — TR A I B SRR, 2 o (e il [ B R £ 1
T A BE B B Ll B A R BTN DMRE

WAL R B — T AR Y, X R AR — T
BRI, PP AR TR E AW AR A B 45 B i it | S
A REREA RV & AHF HE RHRE. IFF TR E R EERAHL
- MRS A EBURA KB TS R B8R, U AL 2B R

R A B #A% 3 HF

EFRATHE R TR, A E B AR BB R AR BRI 3
[l =} !

E Ry R E P HEE S
FHERE



Ep R ESHREE
ERBTHZERRABARA

£ E R NS

BEEER REM A 4 Aiw

BO# KRR

B H K SER K0

3 R FHL A#% LHR Lo

FEEEEE ks wwme prE g
Ak WEF FTE FRE
U M H RHE REE
K RAA HRE HER
A—F R7E RRR ERA
$ih HER K

AHEWER REHA



(X HREERS S ALER)
REZERS

BRR FPEHIEKKL,Z2-FEA¥ %%

28 dEIEKE:,ZEEXH¥RE HER

LRAEF YEIEREL,FLFARE FEA

BBY TEHIERKT:, BELTHHZE FR

IHX EERHAABHERRAK AK

ERE ERILHBRAEFESANAEEE HE

EE FEE¥REIRAMEEHELFES FHLER

RN PERRTAEH BRI SREAEES HER

WEE BELBERBEREART FER

FEF BEYBALHBERARK AR

PEE ZEEXNERAHEBHELFRFA K FEAR

ERE VEARTHEH P CERG P ERELE ST
k #ER

F BEXL WaE

o

EHmEnE
MEAR (HERLEHF)

E &\ tw
%4

b E AEER KFE AR A
B BiL o &4 E



FF

Bk KRG B PR AR AR, BRI E RS
o BB T B R R AR , T[] A 7= A A A AR Ak
I, HE SRR T BB KEM A YR (M ST = e ) F)
ORI AR B AL, T A B S 4 (R AE R B 37) (Bl
IR A U B0, R B A . BRI
A TR MR, BREGE FEF 7 B R RS, AT K =
IR AR

1996 4Rk B R4l ad T (2w A kgl & 4)  HE
PRESTIIAS Lo 1945 4F—1980 4R (8] Br it AT ) 500 2K KR TZH
T X PR A RSB A 25 R R i) T 5, AR T
REBHE 5 B GO Sk B 4, T EL LR ™ i i+ 2 SR
YR, FEEAERERZ — BUFHARGAB LA TR
ER.

FEREAPIFBEU 5 R B i F TR R
LTI SBEME A8 A, il — EN S SRR 5T LA B
PR RIIAK IR MAG R E T, S KPINER, 3 L4F
TrH6 5 o B O RS B P SR R B RS %
b 2 BB ARTE A PR R E R R, 2t —F1 %
1, Edw T XEBON(BISRIME RN 5 AR BR) M E.

MEFF=MNERAA TEHAZSG LR, RFHE AT

VI



RFHIGORE, A5 49 7 52 FEAS [R] st 3% 31 858 75 B 9 R JEE
FIXARE AR TTRER W, LI R X B A E B IE N E K
il PR 607 B, 54T T 21 AN E VLA AR

XA EENINFA K TAERRHE B LR BRI %
W A AR T R SE AL EBORE, 0B B SR B AN a] i X %%
REFH ML X M2 REWA S5 MK, 208K
oS5 R R AR AT AR BB X KA 2 A B
T . FRATIX AR M ARE L R R BL B, R B R
HE SR

PETRERE .
¥ZEEA¥ERE ‘fp(‘g\)
EEHELHR

—_OONENA—H



|1

B

AT EBEFEMBLE B0, BUE &0 T %R 58 2 i
AR RAZR AW A A DR F-BL, 1945 4E—1998 4E[A], 75 £t
LA 8 MEZRHAT T AR B 1 2R 1 & F g R 1
Bk, H S BGA 2057 Wk Hd, 78 1945 45—1980 4 [|) St Y 528
KREEERE, B8k 428Mt, 2 1R FE B4 21 84% .

1980 4E4 i FIE B K S ERIREAE I , HFrtt &3 KSEH
RIS FT BB AU 5 e R AR RR RS M AR S 1), 3 Bt Al
bb. BRA EIRE TR FIFZ 54 (UNSCEAR) — B i RIKEM
SITIX TR, 7E 1962 45—2000 4E[a)AF 7 R4 ik & itie
TRAREARFER J5 SR8, 20 28K, EFRRHEE (ICSU) T3
B 1w fRZs 514> (SCOPE ) ZeHiE T £ W E PR &1ET1 B “ 3 H A1 f ik
S (RADTEST) |, 3£F 1999 4 Hi AR T & BRILIR H AR A & 5“4
R FE—IABE A A S50 (SCOPE 59) .

ARG IR T KSZ AR IR S A S f i
Wi ) ) B, R85 T I PN A L USSR TS A 8, i FE B [ 4 1 I
MSEPRFR R . 2453A 8 TR 2 M. BTE W RIS A
RIRIVE A GRS B b2k A B T S B SR AU i 58 4
ARERME—AFMENSE .

ARE 1 BEAATERIFREMN HOME X Rtk
BES M (CRLFE X B SR IR S (1 B R AT 4 0 B R ) , 4R
TEE B CRE GEE P E BRI ARE IR SRR
R0 EBRR AT R 1945 4E—1998 A [H] A2 56 vk K fn 24 &, Lok
EEMNERENERANT S T #. ERZPENHT UN-

X



SCEAR 4 Ay e 2 ki Xz ml s n) EE WAL, A T
RADTEST/SCOPE i H #9735 3015 it K H: SCOPE 59 #7458 5.,

82 BMAREEIAR BB G R he 7% T RERS
2R S R R UUE N A T RE K K R EFR
13535 X 8915 ek, FE 2 BRYE E Z F ULRE & i BRI
ERMA O BRUIREE, EANA TR UIREREN R
FAUTRRBE B (487 Sr "V Cs M EBE) , XL VEORHE T AR 1
Xof IS5 TN 25 (e R 52 i) ) B A 4590

83 |ARERE AU YT AR RS TR, 2o
R A B EARYE , AT T 2R TTREXT A F #h X & R
REE AR R SRG D E N EEZRR T T X
T b X [ SR b X AT dm st XM ), R T IR VL B AR S
7 ) el b IX R BRS F  SF 50 R R AME L R T XU ) X R SR
SR E, BT TREANEBEERZN L. METERESEAR
FEIE VeV F 5 % T O0RT 32 BR B30 &K AR B

5 4 TERR ST A IS a R A 5 v ) 2 4R AL e B AR O ( RT AR AR
1) Xt AR R i O JE R AR, X R 4 2 OSSR E
(nrEmAL Bl R RE HEE R ILE) WHRE;
QAR BB , a0 Bz R 0 U B B AR FE D RS
ERERIA AR AT RS QBURMER , W A Ml R FLIR
HORIR JHIL RS PR RS IR R G A R 5056 @BGR LR
FRAER , 5 T 3h A SR MR A 2 AR B0 B AL 23
BL, AR T O ERREARS 50 BRI IR B R R T T ) R
FLOHEE R AL ik, A X e e EnEN A E
R E (B RA AR —E MR BT, A4 P RES R i
AR, X5 T T PR AR S 0 T AL O B S RN R R Y .

55 TR KREBR AL S X AHF AR, B 7K
EMEEERE, RENESRLFENA, FRETE RS 4
TR AUR X E RSN B S 5 R R AT R R
T, AENHNEBRESAAR(—BSIKAAL R RH

X



NG FNEANRES A B ) B0 e B 8 2 Rt X R T DRl XA
(EAEESNRS Z AR KRfT a2, W T RRERIKR
AU R R AR B

% 6 BRI RSB KA S E . TR A
B B (E A ZH R A B 40 0 AR T R0 B , 3 R TR B B R A
BURFEK:, B AT ALK, AT LU R 2R 56 28 07 A8 32 W sl
Wro ATIEANA TR TS W MO 50 A0 s 1 ik
9B E R ER T A AR UE R B, A48 T 3 Ol A 45 ) 5 A
&R, GIEFF e EE TN E R T ORI B TR, AT fE T
HHEA LIRS N A B 4, B TEEE LSS B
WA M SHEEAR KA S TIE. ARENR T SHEMER
HIW A K B PRk K Pk 89— LE BURFISE 61, Mk 2 = T
FRHHE , ¥ KREF, IBEAR.

5 7 ERAKE S X P B R 5 PR PR 5 B 0 B
WS E B A, R R X IR IR Bt 4 ST AT T
e, i OFFERIG , SRIEN KL 20 > BEE MR, %
JE L EE AR A R, B o B R IR T I O U R Y
B AR THEEZKANG X ALE 732K/ 70 A4k B AR
SRSUR S5 T I 2 5 OB X i B, e B+ L ieE
Bkl 7 i [ 5 8 S 2O 1 A S8 A, K B M % 2R BT TR
WA @AM, B aEESHE R FHETR
K2 R BB AR R EAT ; b it 2 3 E A 7 2
RUHEIREAL 2 R o 70 B e 3% -+ o A R 48 A A3t
W ATRE QN R T RAKK T+ HIE 15 bR, IR e il 5
B B A | - BT 1B K Y- i 2 PR M AR {58 PR A2 AR L 5 32 R
B HM BT IS TR E B H 7, Bihe T Stk
JF R

5 8 ARG AAERRIRE . AR (A BLSE | (g R AL 1
R AR TR =00 m, & B AR IR IHE, B
SR VR AR5 4 HH RRORS Ak B [ 24 i T e P 2 T R R BRSE R SL

XI



G5 XA AR T A I I U A B 5 S B A R R B
R, BEX N EEAELH, XEEERBEERNAMAE
FH— RO O RS PP SRR 2 E T ER LT
RS D 2 B R AT R, AT EESE
&N B AN, (I B NS BET RS 2 TP R, BIA N EH M
R E N IR IR E BRI R AOETT. RIEERBATA
SIS UL K, i T8RS, 7E AL KRR SRR TR
B A R b, B T 328 B AR 2 B SEPR R, 20 T
BE T REASN, NIESHR— 2B BE, RNEHEEH
LR BRI E TR L B = FERFREK EHEHBE
FRRREBAAFEF, mH, H TRXRMERE(BATR
B ) Pz E TR B e - A A B, (X A B HE RS A £
T B A A0 BER , RIS AT K 3, A A 5 o
B R P 5 R B A T R AR I R B B XA
BHE NEFTR L ORA MHER WA, B E TR &R b
THET 2B, JHRE TEREN BISERH A R
HEWHERSHIIF. BJEEaE SRR AR MO
MERK MEFAATEREA B EENE I E 2% s T
TARKSHF . BOMXLE, A REEAS A 4l 51 Wi .

2008 4F R FH R FPE B iU 5 R B2 B P AT 50 A
L RIEX FTRFE B BN SR TG g, # LA B 1E
RS i 89— AL

“EMAR R RBKRZ” . RERIIIRUC R AEREBM
L FER—RTHE, BRITFA A LI ILRER, 45k
EHMST A AR ZAL  BiEEAFIEIE.

-

2008 48 H 8 H




Foreword

For the purpose of military use and scientific research Nuclear
test under predetermined conditions is a necessary and un-substitut-
able measure for the research and development of nuclear weapons.
During the period of 1945—1998, 2057 nuclear tests were carried out
by 8 countries all over the world with different goals, bomb types and
yields. Among them, 528 atmospheric nuclear tests were implemented
from 1945 to 1980, and had released explosive energy equivalent to
428 million tons of TNT, accounting for 84% of the total nuclear ex-
plosive energy yielded from all tests.

The environmental radioactive contaminations by the atmospheric
nuclear tests and its effects on human health were extensively con-
cerned by international communities including in China since the at-
mospheric nuclear tests were stopped in the whole world in 1980. The
United Nations Scientific Committee on the Effects of Atomic Radia-
tion (UNSCEAR) has all along been paying attention to collecting and
analyzing information in this field, There was special discussion on
the consequence of nuclear test explosions in each of its seven reports
published from 1962 to 2000. An international collaboration project,
titled “the RADiation from nuclear TEST explosion” or RADTEST,
was launched by the Scientific Committee On Problems of the Environ-
ment (SCOPE) under the International Council for Science (ICSU)
at the end of last century,and the volumes of SCOPE 59 . Nuclear Test

Explosions—Environmental and Human Impacts, the achievement of
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RADTEST project, was published in 1999.

The issues of environmental radioactive contamination and human
health impacted by the atmospheric nuclear tests were systematically
expatiated in this monograph, in which the progress of this field in-
China and abroad was reviewed and the practical needs of China were
also considered. This monograph is composed of 8 chapters and 2 ap-
pendices, It is a valuable reference book for the management officers
and the professionals of radiation protection and students and postgrad-
uates of correlated specialties in universities and institutes.

Chapter 1 “Synthesis” introduces the purpose and significance of
nuclear weapon test, the conditions for selecting nuclear test site (in-
cluding the requirements for natural environmental scene and the ex-
tent of local impacts, etc) , the major features of the nuclear teat sites
of the USA, the USSR, the United Kingdom, French, China, Indi-
an, Pakistan and South Africa, and the number and explosive equiva-
lent of the nuclear tests from 1945 to 1998 was also presented, This
background information is expected to facilitate readers to understand
comprehensively, In this chapter, an outline of UNSCEAR organiza-
tion, the major points of view on this issue stated in its catena reports,
the activities of RADTEST / SCOPE Project, and the major points of
SCOPE 59 report were also introduced in this chapter.

Chapter 2 ; “ Dispersion and deposition of debris from atmospheric
nuclear weapon tests”. The transport process and deposit on the
ground surface of the yielded fallout were discussed. The contamina-
tion levels of local fallout patterns on the nuclear test site of USA, the
USSR, UK, French;and the deposition, accumulative deposition den-
sity and population weighted accumulative deposition density year by
year in globe-wide were presented. The accumulative deposition den-
sity of radioactive nuclides (including *Sr, '”’Cs and other nuclides)

from global deposition in China was discussed as a key content. All
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these information are basic data underlying the analyses of impacts of
nuclear explosion on environment and human health.

Chapter 3: “Exposure to the public from the atmospheric nuclear
weapon tests”. In respect of the importance of radiation dose for eval-
uating health impact, the public radiation doses in different areas from
global deposition and the models and parameters for dose calculation
were presented in this chapter; in which the downward areas of Ne-
vada nuclear test site in USA, Gansu and Xinjiang areas in China
were as examples discussed; the resident radiation doses around the
nuclear test sites during normal conditions, the accident irradiation
doses of inhabitant after the unexpected situation and the dose recon-
struction method for the public were also discussed. Finally, dose lev-
els of the participants of nuclear tests either in normal operation or ab-
normal circumstances and the corresponding estimation method were
also discussed.

Chapter 4 ; “The human health impact of radiation”. This chapter
provides the basic knowledge of human health effects induced by the i-
onizing radiation (or radiation for short) to the readers. These effects
were classified into five types : (Dthe damages of tissues or organs
(for example, hematopoietic tissue, gastrointestinal tact, immunity
system, sex organs, embryo and fetus, et al. ) ; @non-cancer effects
or diseases( for example, skin damage, radiation cataract, obstacle of
fertility function, immune dysfunction, and retardation and malforma-
tion of development and growth, et al. ) ; @the cancer risk, which is
involved in blood system, breast, thyroid, digestion system, inhala-
tion system, urological system and nervous system, et al. ; @risk of
heritable diseases, the genetic data from the animal, human and cell
studies quoted; finally, Bpsycho-social effects, the materials of men-
tal handicap and psychosomatic disorder, the impact on psychological
health caused by the disaster and the test method for psychological
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effect were introduced. All of the information proved above is aimed to
declare that the radiation is a harmful factor to health , but the some
damage could be detected only under the condition that the dose
reached to some level, it is particular important for elimination of neg-
ative psycho-social effects caused by the radiation.

Chapter 5: “Health effects on human exposed radiation from at-
mospheric nuclear tests”. Based on reading the ground work of Chapter
4, the purpose of Chapter 5 is to provide detail knowledge for further
comprehending the consequence and the precondition of these example
cases occurred in the world. The content includes the medical studies
of participants ( general workers, overexposure persons and accident ex-
posure persons ) and the epidemiological investigation of population
(including the public persons irradiated by emergency exposure) in the
local areas and downward areas. The radiation risk by the critical nu-
clides released by the atmosphere nuclear test was also evaluated.

Chapter 6: “Diagnosis of injury caused by nuclear radiation and
compensation for body injury”. Tt is possible to diagnose or judge the
nuclear radiation injuries based on the cause-effect relationship ac-
cording to the current scientific knowledge levels, either for tissue or
organ damages and non-cancer diseases with dose threshold, or for the
cancer risk without threshold. In this chapter, the State occupational
hygienic standard system which is used to diagnose occupational radia-
tion diseases and to judge radiation cancer was introduced in detail,
followed by the compensation system for occupational radiation inju-
ries, including the flowchart for identifying work ability, certification
of work-related injuries and insurance of work-related injuries. It
would be convenient for the clients to defend their profit deserved
based on the legal procedures, and also for the managers to deal with
the affairs related to compensation of damage. The current situation

and several example cases of the international law and domestic law
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