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H a  ~cef i  TePPHTOPMM C O ~ ~ M H ~ H H ~ I X  U T ~ -  
. TOB H BO MHOrkIX APYrMX C l p a H U ,  B TOM 

YMCne B %IOHHU, Ka~we  M M ~ K C M K ~ .  00- 

. penemre @ e p ~ b ~  A#~axo,  T a m e  o c s o B a s -  

HbJe  H a  EICnOJIb30BaHMM rpYHTOBbIX BOA, 

. npOU3BOLUIT 75 % OT o6uer0 KOnMWCTBa 

K O M M ~ ~ Y ~ C K O ~ ~  p ~ H 0 f i  @0penM, no~pe6- 
. ~ H ~ M o #  B C O ~ ~ M H ~ H H ~ I X  ~ T ~ T U .  0 6 - b e ~  

BOnOHOCHOrO rOPM3OHTa C H e f i K - p H ~ e p -  

rb'I3h3 COCTaanHeT q U M e p H 0  2 500 T p n H  JI 

BOnbI. 

. ~ O U U K ~  Hauuo~an bH0# MHXeHepHO- 

s ~ o n o r w r e c ~ o #  na6opa~opun Atinaxo 
. (INEEL) pacnonoxesa KaK pa3 H a n  ~ T M M  

: BOnOHOCHbIM TOPM30HTOM NIOUlaAbIO 60nee 
2 300 K M ~ .  B T e q e H H e  BTOPO~~ nonoBWHbI 

: XX B. 6onamoe KOJIM.reCTB0 PUUOalCTkiB- 

~ I X  M OnacHbrx  m m e c K m  B e u e m B  6b1~10 

: 3aKaqaHO HeIIOCpenCTBeHHO B B O ~ O H O C H ~ I ~ ~  

q U 3 O H T ,  C l IyUeHO B OTKPblTble BOAOeMbI 

: li 3aPbITO B ~ e r n y 6 o ~ ~ e  U U T b l  M PBbI H a  

. f l l f { l l K ~  11 ~ O V K U ,  co06od~o 1 ~ 7 a e a ~ ) ~ u e  Ira nooepxrtocmu sodu aecrroli 1969 z., ~ o z d a  ne- ' 

. vanbrto rr3secm~m &ma 9 INEEL 6bb7a samonnerra 6 pmynbntame Gyplrozo ntmurrim clre- . 
ra u cluibrtba 6ecenHux doxdeti. Haaodtrelaur o smart paliotre Gbmu ntaK.nce B 1962 tr 1982 22. . 
Bnocnedcnieuu 6br-vu nocnlpoenbl nacMntr u omaodnbie KaHanbi, 110 3 a m 0 ~ 7 e ~ u ~  no-npe- - 
mreaiy urrozda npotccrodxm. 

: TePPMTOPHM INEEL. I TO 6b1nw OTXOabI npOM3BOACTBa HaepHOrO OPYXMfl : 
B NEEL M nPYrklX IIPennpHHTMfi C O ~ ~ M H ~ H H ~ I X  ~ T ~ T O B .  B HMX COnep- . 

: HCWTCR60nee TOHHbl nnyTOHMR (YTO AOCTaTOYHO PJIR nPOH3BOACTBa 6onee : 
200 aTOMHbIX 60~6) ,  a T a m e  3HaWiTeJIbHOe KOnMqeCTBO PUIHOHyKIlM- * 

: nOB, TaKUX KaK CTPOH~U~~-90 M a ~ e p M ~ M f i - 2 4  1, M OnaCHblX HepWMOaK- : 
TUBHbIX BeUeCTB, TaKMX KaK TelpaXJl0pHJ.l Y r n e p O n a  M TpcixnOp3TUJIeH . 

: (TX3). 
CM.: laoamwe mewecvea, c. 2 ' 
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Aitpec B Wmpnm: http:lhvww.icer.org : PIITOPMH, a T a m e  n a 6 o p a ~ o p ~ b r e  u T e o p e T m e c K n e  n c c n e n o s a H u R  B Teqe -  

H u e  n o c n e n H m  ma,qum m ~ n  neT n o K m a n u ,   TO p a c q e T  6 b m  HesepHbIM. 

: B pe3yJIbTXR MUI'paUHM W I ~ T O H M ~  H a ~ e p k f ~ k i #  MOWT AOCTULfb BOaOHOC- 

HOKl KlPH30HTa 38 neCIITKU, a H e  3a TbICRWl JET. Ha PHC. 1 (HHX~) ,  B3IITOM 

: n3 A o K n a n a  H a ~ u o ~ a n b ~ o r o  H ~ ~ Y H O - n c c n e ~ o ~ a ~ e n b c ~ o r o  c o a e T a  

H ~ U H O H ~ ~ ~ H O ~ ~  a K a e M H M  HayK, nOKE3aH0, KaK C CepeAHHbl 60-x A 0  KOH- 

U a  90-x rOAOB MeIUInEiCb OUeHKki BpeMeHM M U p a U M  IlJIyTOHMFI no BOnO- 

. HOCHOM) M)PM30HTa. 

B pe3ynb~a~e T ~ K O ~  npaKTwKw 06paue~un C OTXOnaMM ~ d n b l  H a  3 ~ 0 f i  

TeppuTOpHH, B TOM 'IHCne 3HaYNTeJIbHOe KOnM'IeCTBO ~ M T ~ ~ B O G  BOAbl 

: INEEL ki BO~OHOCHOrO rOPt l30HTa,  3 a p R 3 H e H b I  - B HeKOTOPbIX 

C n y s a r r x  B b I W e  n p e A e n b H 0  A O J I ~ C T R M O ~ ~  KOHUeHTpaUMH (IlAK), 
: y c ~ a ~ o ~ n e ~ ~ o t i  Yrrpasne~ue~ no o x p a H e  o ~ p y ~ a ~ ~ e k  c p e n b ~  CUlA B 

COOTBeTCTBWR C ~ ~ K O H O M  0 IIpMeMneMOM KaYeCTBe n k i ~ b e B 0 f i  BOAbI. B 
. HaCTO5lUee BpeMR 3Ta BOna H e  MCnOJlb3yeTCII JlJlfi IlHTbII, JI03TOMY CTaH- 

HapTbI n k i ~ b e ~ o f i  BOnbl B KaYeCTBe ~ I K O H H O ~ ~  MepbI K H ~ G  HenpUMeHkiMbl. 

: T ~ M  H e  MeHee,  j'pOBeH b 3aQII3HeHM5IY I ~ P ~ B ~ I u ~ H ) ~ M R  CTaHnapTbI IlktTbe- 

BOG BOnbI, BHyWaeT OnaCeHHH, nOCKOnbKy CBHneTeJIbCTByeT 0 B03MOXHO- 

: CTU s a r p ~ s ~ e ~ n f i  BOW 3 a  n p e n e n a M u  reppu~opun INEEL n cTaBnT non 
COMHeHHe B03MOXHOCTb HCIIOJlb308aHMII BOnbI H a  3 ~ 0 k  TePPMTOPMM B 6 ~ -  

: n y U e M .  YY~CTKH BOAOHOCHO~O ~ P H ~ O H T ~  C~e f i~ -Pn~ep -nns f i~ ,  nexa- 

. UCTO~HHK: NAS-NRC, 2000. 

SJtbHble nHPB H 8 t ( ~ M M H ,  RCHblMH H r n y 6 o m ~ ~  HCCJle- . 
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4 M e  B H e  W e A e J I O B  3TOfi 06nac~w, H a  ~ e l V f l ~ X l l I ~ M f i  A e H b  

BnOJlHe  y&OBJlerBOpHK>T C T a H n a p T a M  nki~be~ofi BOnbl. 

H~CMOTPR H a  TO, YTO npaKTMKa 3aXOpOHeHMR OTXOnOB 

IlpMBeJIa K 3aTpH3HeHMW BOnOHOCHOrO TOPU30HTa C H ~ ~ K -  
P M ~ e p - I h 3 f i ~  Li npencTaanXeTQnR H e m  OnaCHOCTb, INEEL 
I J p O n O n X a e T  3aXOpaHMBaTb HM3KOpanUOalUUBHble  OTXOnbI 

H a  MaJlbIX r n y 6 ~ ~ a x  ki ~ 6 p a c b l ~ a ~ b  Mx B @ M ~ ~ T ~ ~ U U O H H ~ I ~  

BOAOeMbI. @ k l J I b ~ ~ a l l ~ ~ H ~ b l e  BOflOeMbI 3 l4 lepXMBaIOT no- 
n a n a H H e  BOnbI B B O A O H O C H ~ I ~ ~  rOPU3OHT TOnbKO H a  CPOK OT 

HeCKOJlbKMx ~ H e f i  A 0  HeCKOnbKMX MeCRUeB. no  M e p e  TOTO, 

KaK 3 a r p H 3 H e H H U I  B O n a  TIPOXOAMT Y e p e 3  3 0 H y  a3paUMM, O H a  

M O X e T  BbIHeCTM P a C T B O p e H H b l e  XMMHYeCKUe B e U e C T B a  M3 

3TUX BOnOeMOB B BOAOHOCH~IZ~ M)PU30HT MIlM ~06unu30- 
BaTb 3aQX3HeHMe 3 0 H b I  a 3 P a W W  38 CYeT Ilpe,QblAYuUX ~ b 1 6 -  

POCOB. (30~a  a 3 p a u U M  - 3 T 0  ~ e H a ~ b l I L ( e ~ ~ b 1 f i  ~Jl0fi lJOYBb1 

H K ~ M H & ,  ~ ~ c ~ ~ o J I o x ~ H H ~ I ~ ~  M e X w  nOBepXHOCTbI0  3 e M n M  

M YPOBHeM I'PYHTOBbIX BOA). Ha PNC. 2 ( H a  C. 4) ~306pa- 
X e H a  CXeMaTMYeCKaR MOAeJIb nMTaHMH TpYHTOBblX M nOn-  

3eMHblX BOA, H e  CBX3aHHbIX C H U X e n e X a U M M U  rOPM30HTa- 

MM, MCTOqHMKOB 3aTpII3HeHNI1, a T a K X e  Y T N  B O ~ A ~ ~ ~ C T B U H  

u u r y Y e H u r r  H a  T e p p u T o p u u  MEEL. 

3 a p R 3 ~ e ~ ~ e  W y H T O B b I X  B O n  M O X e T  BCTPeYaTbCX B 

B M n e  o6nac~efi BbICOKUX K O H U ~ H T P ~ U H ~ ~  3 a p R 3 H H W U U X  

B e U e C T B  (MWMOB) W l U  U M e T b  6onee p a 3 6 p o c a H H b l f i  U 

~ e l T p e A ~ ~ a 3 y e ~ b l f i  X a p a n e p ,  B 3aBUCUMOCTM O T  COCTaBa 

B e U e C T B ,  cnoco60~ ~ b 1 6 p o c a  M B ~ ~ U M O ~ ~ Z ~ C T B H X  CO C p e -  

n0fi. f l n W ~ b 1  O ~ ~ I Y H O  O ~ P ~ ~ Y I O T C I I  3aI 'pR3HRWuMMM Be- 

U e C T s a M H ,  KOTOPbIe G~ICTPO nPOXOJUIT Y e p e 3  3 0 H y  =pa- 
UUM, T M n a  CTPOHUMR-~O,  TPUTUII M TX3. ~ ~ Y T O H U ~ ~ ,  Xa- 

P a K T e p  nBMXeHHfl  KOTOpOrO C U n b H O  3aBHCMT OT MeCTHbIX 

reonorkirecunx ~ C J I O B U ~ ~ ,  H a  TePPMTOPMW MEEL H e  06- 
p E 4 O B U l  U W M a ,  YTO CBlQleTeJlbCTByeT 06 O Y e H b  6 0 J l b L U 0 ~  

pa36poce c~opoc~etl  ero n e p e H o c a  H a  p a 3 ~ b l x  y Y a c T K a x  

TePPMTOPU H. 

B H a C T O R u e e  BpeMH B BOflOHOCHOM l V P M 3 0 H T e  CH~#K-  . 
P U ~ e p - r h 3 f i ~  UMeeTCH HeCKOnbKO IIJl WMOB 3aQX3H5IIOUHX ' 

B e U e C T B ,  B TOM Y MCne TPHTMX, CTPOHUMH-90, f i0Aa-  129 M . 
HeKOTOPbIX JleTYYUX OpraHMreCKMX C O ~ & H H ~ H H W  (B OCHOB- 

HOM TX3). Ha 6 o n b l i r w x  TeppUTOpMIIX KOHUeHTpaUUR 3TUX . 
B e u e C T B  I l p e B b l I l I a e T  I T p e n e n b H O  nOJIyCTHMble  HOPMbI. : 

B ~ a 6 n .  1 ( ~ b l U l e )  npUBe.&2Hbl MaKCMMaJlbHbIe KOHUeH- . 
T p a u H M  3 a p H 3 H f l W U M X  B e U e C T B  B IlJ'IWMaX B BOflOHOCHOM . 
rOPM3OHTe B nMK0KH)PM H a  n M T p  U B n p O u e H T a X  OT HOPM 

nJIH I ~ U T ~ ~ B O #  BOAbl. M a ~ c U ~ a J b ~ b l e  KOHUeHTPaUMM B : 
UJlIoMaX TPMTMH, CTPOHUMR-~O U U 0 n a - 1 2 9  HaMHOrO ripe- 

BblUlaI0T C T a H n a p T b l  n k i ~ b e ~ o f i  BOnbI. M ~ K C U M ~ ~ H ~ I ~  KOH- : 
L&?HTpauMU B I l n W M a X  TX3 COCTaBllRI0T 640 000 % OT . 
C T a H a a p T O B  n M ~ b e ~ 0 f i  BOAbI. 

B BOnOHOCHOM r O P H 3 0 H T e  C H ~ # K - P M B ~ P - ~ ~ ~ ~ ~ H  6 b 1 n ~  

T a K X e  ~ a f l n e ~ b l  ~ J I~TOHM~~-238 ,  ~J~)'ToHM~~-239 U a M e p M -  : 
quii-24 1, HO K~KMX-nu60 3 a u o ~ o ~ e p ~ o c ~ e f i  m pacnpene- - 
n e H u H  u n M  n n m M o B  3 a ~ e q e ~ 0  unu y c T a H o m e H o  H e  6 b 1 n o .  : 
B ~a6n .  2 ( ~ a  C. 8) npMBeAeHb1 n a H H b 1 e  3a n e p U O n  C 1972 . 
no 2000 r. no M ~ M ~ ~ ~ H M R M  c o a e p x a H u x  a M e p u u m  M nny- . 
TOHMH B p Y H T O B b I X  BOAaX nOLI K O M ~ J I ~ K C O M  no 06paue- . 
HNiO C p ~ H 0 a K T M B H b I M M  OTXOnaMJ4 (RWMC), rfle TpaHC-  . 
Y p a H O B b l e  OTXOnbI c 6 p a c b l ~ a n u c b  B H ~ o ~ J ~ u ~ o B ~ H H ~ ! ~  W a x -  ' 

TbI M PBbI. M 3 ~ e p e ~ M f l  nOKa3bIBaWT, YTO C O A e p X a H U e  nny- . 
TOHUH M a M e p u u u H  K O J I ~ ~ J I ~ T C I I  OT M ~ ~ I X  noneti n u K o m -  . 

p U  H a  J U T p  no 24 AUKOKWPH H a  n M T P  JlJlH n J l y ~ 0 ~ M f f - 2 3 9 /  . 
240. K ~ K  BHnHO I43 ~a6n.  2, p e 3 y n b T a T b I  3TMX U 3 M e p e ~ M i i  ' 

6 b m n  B e C b M a  pa3JlHYHblMU. 

 TO KaCaeTCH AOCTOBePHOCTU M npaBUJIbHOCTM MHTeP- ' 

lTpeTaUHH llOJlOXUTeJIbHblX npo6 H a  MYTOHU~~, 3 A e C b  OC- . 
TaeTCH HeKOTOpOe ~ p O T H B O p e Y M e .  C n e A y e ~  OTMeTUTb, YTO ' 

B C e m  6 b 1 n o  B3HTO J lUUlb  HeCKOJlbKO npo6 (npMYeM 3a OnMH . 
pa3 6 p u a c b  o n H a  npo6a), u OHM H e  0 6 X 3 a ~ e n b ~ o  q a x a -  ' 

IOT xapanep p a c n p e n e n e H m  ~ o ~ u e ~ ~ p a u u t i  n n y ~ o ~ u ~  3a . 
6onee ~ M ~ e J l b ~ b l f i  n p O M e X y T O K  B p e M e H H  M em MNTpa- : 
uuw ~epe3  3 o ~ y  a3pauuw. 

B b l c ~ a 3 b r  ~ a n o c b  n p e n n o n o x e H M e ,  Z~TO nonoxmen b H b l e  : 
n p o 6 b r  H a  ~ J ~ Y T O H M #  M O W T  6 b l ~ b  CBH3aHbl C O I I I M ~ K ~ M H  + 



. ~ a e i i ~ - ~ ~ s c p - I h i i a  

. MCTO~HHK: DOE, July 1999. 

: H 3 M e p e H U R .  O ~ H ~ K O  IIpeACTaBnReTCR MaJ'IOBepORTHbl M, 

Y T O ~ ~ I  B C e  A a H H b l e  0 nOnOXMTenbHbIX npo6ax, n O n y W H -  

. H b I e  C MHTePBaJ'IOM B HeCKOnbKO AeCRTKOB n e T  U B KOTOPbIX 

H e  6 b m o  OTMeYeHO CHCTeMaTMYeCKMX O U I U ~ O K ,  MOXHO 

: 6 b m o  ~ ~ I O ~ R C H M T ~  O W W ~ K ~ M W  H3MePeHWII mki IIPOTOKO- 

Jla no ~ b 1 6 0 p ~ e .  3 ~ a Y M T e n b ~ b l e  pa3JlHYUR B p e 3 y n b T a T a X  

. M O l Y T  6 b l T b  CneLlCTBMeM TOID, YTO M M p a U M H  m y T o H M R  B 

3 o ~ e  mpauun MMeeT o r e H b  c n o x ~ b ~ f i  xapanep M B ~ H ~ Y H -  

. ~ e n b ~ o f i  c T e n e H u  o n p e n e n r r e T c R  ~ 0 3 n e t i c ~ ~ u e ~  n o K a n b H b l x  

a a m p o ~ .  O ~ H H  ~3 3 ~ m  @ a m p o ~  - n e p e H o c  B K o n n o -  

. M ~ H o ~  @ O P M ~ ,  KOrAa I U l y T O ~ k i f i  nepeHOCMTCR H e  B PaCTBO- 

p e H ~ 0 f i  ~ O P M ~ ,  a BO B3BeUleHHOM COCTORHMM, B B U e  M e n b -  

Y a h N i X  KOnnOMnHblX YaCTMu. ~ O C K O J I ~ K Y  naXe enMHMY- 

H b I e  B 3 B e U e H H b I e  YaCTUUbl ~ J I ~ T O H M R - 2 3 8  p a 3 M e p O M  B 

n 0 n M  MMKPOHa M YaCTMUbI J I ~ Y T O H M R - 2 3 9  p a 3 M e p O M  no- 
: P R n K a  MMKPOHa 06nwm~ 3 ~ a Y H ~ e n b ~ 0 f i  P ~ M O a K T H B H O -  

C T b O ,  TO MOXHO O X W n a T b  6 0 n b u o f i  pa36p0~ AaHHbIX no 
: p m n m H b 1 M  r p y n n a M  npo6 B npenenax on~oti B ~ I ~ O P K U .  B 

pe3ynb~a~e M M r p a u l l l I  nny~o~nrr n o s o n b H o  H e n p e n c m y e -  

: Ma. Hanurlne lUlyTOHHR B W H T O B b I X  BOnaX IIOLITBepXAaeT- 

crr M em H a n m H e M  B 3 o ~ e  mpauwti. B u e n o M  n a H H b r e  r o~o-  
: pm o ~ ~ I C T ~ O M  n e p e M e q e H M M  n n y m ~ l l r r  M a M e p n u m  sepe3 

3 0 H y  W p a W M ,  npenCTai3JlReT OAHy M3 I l a B H e i h l l k i X  OnaC- 

: H O C T ~ ~ ~  JUlR B O n O H O C H O ~  m p M 3 O H T a  C ~ e f i ~ - P k i ~ e p - r h 3 f i H .  

PeQ'JlRp~om MOHMToPUHRl n0 M H O M M  3aQ313HIIK)UUIM 

B e U e C T B a M  H e  BeaeTCR.  Hanpmep, XOTfi MSBeCTHO, 'IT0 

MMeeTCR Jln O M  1 29, HM IlOnPIInY U KH MUHHCT~PCTB~ 
. s H e p r e T n K n  (M3), HM r e o n o r w q e c ~ a f i  cnyx6a CUA 
(USGS) C 1992 E H e  ony6nu~o~anu n a H H b I X  0 KOHUeHTpa- 

. UMRX 3 T 0 r 0  PajlMOHYKnMAa B TI)YHTOBbIX BOD=. B 1991 C 
KOHUeHTPaUMR k o ~ a -  129 B CKBaXHHe, ~au6onee 3aTplI3HeH- 

. ~ o t i  ~ T U M  M ~ O T O ~ O M ,  coc~-amma 3,82 nKdn (npu npenenb- 
HO ~ ~ o I ~ ) ' c T M M o ~ ~  KOHUeHTpaUMM 1 nKu1n). %3T P U M O H y K -  

, JIMA ~pMHa&lleXMT K YMCJIY TeX, KOTOPbIe BbI3blBaWT OCO- 

- 6ym T p e B o r y  BBM.4y ero 6 b 1 c ~ p o f i  MMrpaUwM Y e p e 3  3 0 H Y  

. a s p a u w M  M o q e H b  6 0 n b u o r o  n e p M o n a  nonypacnana 
(17 M n H  JET). P a n I 4 0 a K T M ~ ~ b l f i  f i 0 n  B O ~ A ~ ~ ~ C T B Y ~ T  H a  4 M -  

: TOBMnHyto  XeJle3y, O C O ~ ~ H H O  y ne~efi. 

: COOTB~TCTBM~ CTaHfiaPTBM 

I l v l ~ b e ~ ~ f i  BOgbl 

H ~ C K O ~ ~ K O  CKBWMH, B KOTOPble B O n a  I l O C T y n a e T  M3 BO- . 
n o ~ o c ~ o r o  m p ~ 3 0 m  C~efi~-Pmep-nn3#~, C H ~ ~ X ~ I O T  ns- ' 

T b e ~ o f i  ~0n0fi pa6orwx INEEL. 3 ~ a Y P i T e n b ~ U i  Y a C T b  nM- . 
: T ~ ~ B O R  B O m l  H a  3 ~ 0 k  TePPMTOPWM CYUeCTBeHHO 3 a V R 3 -  : 

H e H a  P ~ U O a ~ H B H b I M W  M OnaCHbIMU XWMWYeCKMMH B e q e -  + 

: CTBaMM, O C O ~ ~ H H O  TX3 M T e T p a X n O p M n O M  yrnepona. : 
CM.: SCIOBHT~I~ 88W8Ctl0,  C.  5 - 



P C ~ ~ a x u ~ a  nu~be~oi i  Bonbr RWMC sa rpxs~e~a  TeTpa- 
. xnopHnoM ymepona. ~ I I  C H n x c e H m  ~ P O B H H  sarprrs~e- 

HUH WCnOnb3YeTCH OYMCTHOe COOPyXeHMe, TaK Ha3bIBa- 

. e~b1k 6ap6o~ep. 
P B cucTeMy uexa TexHnsecKorO 06ecne~e~nrr (TSF) nu- 

. TbeBarr Bona Bcerna nocTynana ~3 CKBWHHLI N2 1 TSF, 
KOTOPSIII, KaK 6bm0 BbIHCHeHO, 3arpR3HeHa TX3. no 
~p&Ie# Mepe C 1987 C KoHUeHTpaW TX3 B 3TOR CKBa- 

XMHe ITpeBbIIUaeT HJIM HaXOAUTCX n0YTI-i H a  YpOBHe ripe- 

. aenb~o n o n y m o k  HOPM~I  LUIH n m e ~ o k  BOW. C 1987 
n 0 1 9 8 8 ~ B O ~ y B 3 T O T U e X n 0 C ~ ~ ~ M B 6 y ~ b ~ n ~ a X . C  

. 1988 no 1997 r. BOW o ~ n l u a n ~ ,  a yxe nomM nyc~anu B 

CucTeMy pacnpeneneam (uepes KOTOPYH) Bcerna npo- 
. X O ~ H T  Bona n3 CKBWHH npexne, YeM nonanam K no- 

T ~ ~ ~ H T ~ J I H ) ) ,  M C O O ~ U W O C ~ ,  ST0 COnepxaHne TX3 B 

. He# He npeBbIIIJaJI0 IIpenenbHbIX K O H I J ~ H T ~ ~ U U ~ ~  mH 
IIki~be~ok Born. n0cJIe 1997 K AaHHbIX no CKBaXMHe 

. N2 1 TSF H e  HMeeTcri. 

P ~ I c c J I ~ J ~ o B ~ H ~ I  I lM~be~~f i  BOD1 M3 CK-MHbI N2 2 TSF : 
nOKa3aJIU, YTO XOTH KOHqeHTpaUMU TX3 B ~e t f  H e  ripe- 

BbIIUaIOT HOPM mri lIMTbe~0ii BOnbI, TeM He MeHee en> : 
ConepxaHMe nOBbILLIeH0. E X ~ L ~ H ~ B H O  3T)' Bony no-rpe6- . 
n n m  oKono 100 YenoBeK. 

b K O H ~ ~ H T P ~ ~ W I  TPkiTliH B CKBWMHaX Ue~TpaJlb~ofi 4e- . 
: XOBO# nnouanKM (CFA) nosbIureHa, xom He npesbrrua- : 

8311~0 C H3MeHeHHIIMH U 3  DOE, June 1996. 

: CFA exeaHeBHo nonb3ym~ca 6onee 1 000 YenoBeK. 
B ~a6n .  3 ( ~ a  C. 8) IIpEiBeneHbI DaHHbIe no TpeM CMC- 

: TeMaM B O ~ O C H ~ ~ I ~ H M I I  INEEL. COOTB~TCTBM~ HOPMaM 

I'IMTbeB0# BOnbI M O I H O  OueHMTb, nOnCYMTaB OTHOWeHMe 

: M ~ M ~ P ~ H H o ~ ~  KOHlJeHTPaUMM K LIOnYCTMMOMY YPOBHH) no 
KaxnoMy 3apH3HHIOUeMy BeUeCTBy. H~CMOTPR H a  TO, 

. r i~o  ~ a ~ o f i  pacseT ucnonb3ye~crr MII oueHKu sarpm~e- 
' HUH paAMOHyKJIHL(aMM, OH He CaHKUMOHMPOBaH MH OnaC- 

. HblX XkIMMYeCKMX BeUeCTB, XOTH M naeT XOPOUIYIO OUeH- 

KY KaYeCTBa BOnbI.  TO H e  C M ~ I #  K O H C ~ ~ B ~ T M B H ~ I ~ ~  CnO- 

. co6 OUeHKM B O ~ ~ ~ ~ ~ C T B M F I  3avII3HIIK)UMX BeUeCTB Ha 

Bony, nOCKOll bKy npOCTOe CnOXeHMe He yY MTbIBaeT CMH- 

. sprmeclcoro s@@ena ~ s a ~ ~ o n e i i c ~ ~ w i i  pa3nwrHbIx onac- 
HbIX XMMHYeCKUX BeUeCTB APYr C APYrOM M C PaAMOHYK- 

. nunmu. K p o ~ e  C0)JepXaHkiA KOHKpeTHOrO 3apH3HIIIOUe- 

' Nl BeUeCTBa PaCCrlkiTbIBaeTCH M MX 0 6 1 4 ~  C y M M a  ( ~ a p y 3 -  

. Ka B %) - HO H e  KaK Mepa COOTBeTCTBMH YCTaHOBneH- 

HbIM HOPMaM, a K a K  Mepa O ~ U ~ C T B ~ H H O ~ O  3nOPOBbH, Xa- 

. pamep~3pqarr  ~ ~ M W H O C T ~  BODI r n ~  n m b ~ .  Xom CYM- 

MapHOe 3arpR3HeHHe HM B OJIHO~~ M3 CMCTeM PaCnpenene- 

B ~ a 6 n .  4 (Ha C. 6) ITpenCTaBJIeHbI OCHOBHbIe nonroxu- . 
Byqne pannoHylurunbi, onpeneneHHble snecb KaK pwno- . 

HyKnMnbI c nepuonoM nonypacnana 6onee necmu ne-r, 3a- . 
xopoHeHHbre B RWMC2. P a n n o a n ~ ~ ~ o e  conepxaHue OT- . 

XOnOB O~eHHBanOCb Ha MOMeHT 3aXOPOHeHUII U He KOP- . 
pemHpoBanocb c yreToM ux pacnana. 06qm panwoarc- . 

TMBHOCTb P~MOHYMM~OB, nPHBeneHHaZl Ha MOMeHT 3aXO- . 
POHeHnH, COCTaBJJHna IlOYTH 4 M n H  KH. 0 6 ~ ~  PUMOaK- ' 

THBHOCT~ CBepxnonroxMByunx panMoHyKnMnoB, c nepw- . 

onoM nonypacnana 6onee 100 neT, cocTaanrreT oKono : 
1 M n H  Ku. 

Cpenu pantloHyrurwnoe, ucnycKalouux anbaa-Y~CTM- : 
HHH H e  npeBbiLLIaeT 100-np0~e~T~0r0 YPOBHII, CHCTeMa . WI, 0c06oe 3HaYeHHe B 3KOnOrMYeCKOM OTHOUIeHHM HMe- . 
RWMC 6nw3~a K Hew, u KoHqeH-rpaqug TeTpaxnopuna : eT a~epuquii-241 c nepHonoM nonypacnana 432 rona. : 
yl"nepOAa B nHTbe~0tS Bone 3TOtS CMCTeMbI nOCTeneHH0 B03- . ~ P Y H T O B ~  BOA& KOTOpU ITPOXOAHT nOLI INEEL, nOXOnMT . 

PaCTaeT. OTM~THM, YTO n0 HeCKOnbKMM 3avII3HRIOUnM : DO DOnHHbI M ~ K H K ,  UeHTpa C ~ ~ ~ C K O X O ~ I I ~ ~ C T B ~ H H O T Y )  pe- : 
- BeuecTsaM ~a6nmne~ue He BeneTcrr ( ~ a c ~ o n b ~ o  HaM ~ 3 -  . rHoHa WxHoro Aiinaxo, npMMepHo 3a nonoBuHy xoro . 

B~CTHO), n03TOMy B O @ U U ~ ~ W I ~ H O M  3aKJlK)YeHMM 0 COOT- : BpeMeHU. BO BpeMR ABHXeHMII B BOnOHOCHOM TY)pM3OHTe : 



Z~CIOBHTWCI se~qectlia 
. co c. 5 

: P ~ M O a ~ H B H O C T b  TaKMX p a n U O H y K n U ~ O B ,  KaK ~ M ~ ~ H U M # -  

24 1,6yne~ HeCKOnbKO CHMXaTbCII, BCneACTBMe ell3 pm6a~- 
: n e H u r r  w n o r n o u e H n r r  r e o n o r w r t e c ~ o t i  cpenoti. 

H e m p o e  K o n m e c T B o  a~ep~rurrr-241 yxe ~ u r p q o -  
B a n 0  Y e p e 3  30HY =pawn B B O ~ O H O C H ~ I #  IDPU30HT. Ma~cw- 
M a J I b H M  KOHUeHTPaUMIl a M e p U ~ ~ l i - 2 4  1 B W H T O B b l X  BOA= 

: 6 b m  saperuc~pnpo~a~a B 1997 r. w cocwrrna 1,97 n K d  
n. Ypose~b a~epuuurr-241 n o K a  eue H e  npeBb1ruae-r  npe- 

: JteJIbHO nOnyCTWMblX K O H U ~ H T P ~ U M #  AJlR ~ H T ~ ~ B O #  BO- 

. n b ~  (15 nKu/n), w MIOMOB n o K a  eue H e  6 b m o  BbrrraneHo. 

: O ~ H ~ K O  ~ e o 6 x o n n ~ o  OTMeTUTb, YTO, BCnenCTBMe OTCYT- 

CTBMII CHCTeMaTUYHOCTM n p M  COCTaBJleHUH HOPMaTHBOB no 
I I p U e M e M O M y  KaYeCTBy ~ M T ~ ~ B O #  B O m l ,  J l O ~ c T M M b I e  KOH- 

. uewpaunn a M e p n u m  ti nny~o~cur  anrr ntl.rbe~o# B O ~ I  3 ~ a -  
YUTenbHO Bbll l le ,  YeM m H  ~ o J I ~ u H H c T B ~ ~ ~ I I ~ X  P m H O H y K -  

nMAOB (C TOqKki 3PeHMII ~ O ~ ~ C T U M O ~ ~  n 0 3 b l  ki3n)'YeH~li). 

Ecnn 6b1 ITpeflen ~ ~ & U ~ U M O H H O #  n O 3 b l  j&l'IR KPWTUYeCKOrO 

- O p r a H a  B 4 ~mnu63p,  YTO HBJtfleTCfl KPMTePHeM JlJIR 6 o n b -  

WUHCTB~ p a m i o ~ ~ ~ n n n o ~ ,  I T p m e m c r r  T a m e  K n n p H w m -  

239 MJIM a ~ e p M ~ l 0 - 2 4  1, TO YpOBeHb MaKCMMallbHORI 3ar- 
: PFI3HeHkIll QlMWIOCb 6 b 1  CHM3MTb 6onee YeM B CTo p a .  

C I U I ~ T O H U ~ M - 2 3 9  CBFI3aHbI ewe id A p y r U e  ITp06JIeMb1. 
* 

B o - n e p ~ b l x ,  er0 KOnMqeCTBO B 3aXOpOHeHHbIX OTXOnaX 

INEEL CoCTaBJMeT 6onee TOHH~I', H 3 T 0  Bbl3bIBaeT TpeBO-  

. ry C TOYKH 3PeHMII ~ ~ ~ O ~ ~ C H O C T M ,  eCnM KOHTPOnb H a  3~0fi . 
~eppumpueti 6yne~ y v a ~ e ~ .  3 ~ o m  K o n w e c T s a  n o c T a m Y -  

* 

. HO DJlA npOH3BOnCTBa 6onee 200 aTOMHblX 6 0 ~ 6 .  B HeKO- . 
TOPbIX OTXOnaX H a  MOMeHT 3aXOPOHeHUII KOHUeHTPaUUM 

* 

. IlnyTOHMII 6 b m ~  n O B O n b H 0  BblCOKUe, ZIT0 Y C Y ~ ~ ~ J I R ~ T  n p O -  . 
6 n e ~ y  er0 3 a U U T b I .  ~ O ~ T O M Y ,  eCnM KOHTPOnb H a I t   TO# ' 

. ~epp~~opkie t i  6yne~ Y T P a W H ,  WaXTbI U PBbl  M O W T  CTSrrb . 
nOTeHUMa.Jl bHbIM lInyTOHMeBblM PYnHHKOM. 

. Bo-BTOPLIX, M n r p a q u r r  n n y T o H w r r  n p e n c T a r m e T  c e p b -  . 
estrym npo6ne~y nns o~pyxalouei3 c p e n b r .  npo6b1 r p y ~ -  ' 

: T O B O ~ ~  BOAbI A 0  CUX n O p  CBHneTenbCTBOBaJIki  0 TOM, YTO . 
n n y ~ o ~ n t i  n B n x e T c r r  ropa3no M e m e H H e e ,  cleM a~epwuu#. + 

: O n ~ a m  en, CKOPOCT~ B c e  xe mpa3~0 B b I w e ,  Y e M   TO yen- . 
. n o n a r a n a c b  n e p a o H a z i a n b H o ,  u 6onee TORI, nepwog. nony- . 

pacnana nny~o~wrr-239 (6onee 24 000 ne~) ropa3no 6 o n b -  . 

~ P H M Q S B H W R .  a. 3 n ~ ~ b  JlOJllDXWBYlIlUMN paJlUOHYKJlUA8MW CYtITaIUWR Te, IlepnOp. IlOJlypaCnaJla MMOpblX npeBbllllaCT 10 Jla. 6. 33 = 3aXBm 3Jlelrrpo- . 
Ha. B. P ~ H O ~ K M B H O C T ~  IlpOnyKTOB paCIlana He YYMTbtBaJltlCb. Bce TpWlCypaHOBble H3CYKXlbl p ~ C n ~ ~ ~ C ~  C 06ptl30~a~We~ parulOaKMBHbtX npo- . 
JIYKTOB pacnana, m p b l e  co BpeMeHeM HaKannumcH. O c o 6 e ~ ~ o  cnenya u r ~ e - r ~ l a  nnyro~nt5-241, m p b r l  pacnwae-rcfi c 0 6 ~ 8 3 0 8 a ~ ~ e ~  aMe- . 

: pnunn-24 I .  r. 0 b e h 1  B O A O H O C H O ~  ropn30ma C H ~ ~ I K - I I I B ~ ~ - ~ I ~ ~ ~ ~ H  cocraenncrr 2,44x10 I 5 nurpoe. qcrcna oKpyrneHbr no nsyx s ~ a r u ~ a r x  w@p. . : 



b M3rurerle~ue u c~a6mn3a1.p1ff ~ ~ X O ~ O H ~ H H M X  OTXO,~ZOB. 
OTXOAU, ~ ~ X O P O H ~ H H M ~  B ulaxrax M peax B npmnosepx- 
HOCTHO~ 3 0 H e  3aXOPOHeHMR OTXOA08 (SDA) H a  TBPPMTO- 

PMM K o M ~ ~ ~ K c ~  fl0 06paue~~ lo  C PaAMOaKTMBHblMM OTI 

XOAaMM, f l p M H ~ e M l 4 e r O  H a u M o ~ a n b ~ o h  MHXeHepHO- 
s~onor~ltec~ofi  nadopatop~~ Aamxo (INEEL), B Aonro- 
CpOVHOM OTHOUleHMM I'lpeACTaEJlRKIT ~060f i  ~ab l60nbU ly l o  
m03y 6OAOHOCHOMy rOpVl3OHTy C H e f i K - P M ~ e p - f l n 3 f l ~ ,  no- 
CKOnbW 6 HMX COAePXaTCR H e  TOnbKO OflaCHble PaAMO- 

HyKJlW&bl, HO M OflaCHble, TOPIOWe M B3PMBrlaTbl8 XMMM- 
rleCKMe BBUeCTBa. ~ T M  OTXOAb! BeCbMa Pa3HOPO~HM.  
f l 0nHy lo  MH@OPM~L(MIO 0 XapaKTepMCTMKaX 3TMX OTXOAOB 
MOXHO 6 y ~ e ~  flOnYrlblTb C f lOMOwbI0 I lpOrpaMMbl  I lO  OT- 
6opy npa6 A0 M3BJleWHMR OTXOAOB. 
n p e ~ p a q e ~ ~ e  ucnonmsaHm # U ~ ~ T ~ ~ ~ U O H H M  6080- 
8MOB U nPaKTUKM 3BXOpOHeHMSl HU3KOaKTMBHMX OTXOAOB 
Ha Man* rny6u~ax. i lpoxo~n repes 3 o ~ y  a3pau~~ ,  3ar- 
pR3HeHHaR B o r n  M3 BOAOeMa MOXBT BMHeMM B E O N -  

Ovucma 3 0 ~ ~  a 3 p a y ~ ~ .  H ~ O ~ X O A M M ~  6onee peurw-renb- 
Ha9  MCCJleAOBaTeJlbCKaR f l pOrpaMMa no OrlMCTKe 30Hbl  

a s p a w # ,  a tame nyrw~k npouecc s~6opa Tex t i onomM.  

Pa3paGom w a w n b ~ o  n p o ~ p a ~ w f i  M nonmfi nporpaM- 
M ~ I  ~ o ~ u m p u ~ r a  ~PYHTOBUX BOA u uccne~oaa~ui4 B 06- 
nacw nepeHocos S ~ ~ W H ~ H M ~ .  XOTR yxe BeLlyrcR 06- 
WMpHble ~ 6 0 ~ b 1  no MOHMTOPMHfY ~ Y H f 0 8 b l X  8 0 a ,  MX He- 
AOCTaTO'tHO M5l aHaJlM3a MMTpBuMM TpaHCypaHOBbtX pa- 
AMOHYKJlL4)JOB (6 OCO~~HHOCTM IlnyroHMR), H e  o6pasyo- 
u M X  nJltOMOB. H B O ~ X O ~ M O  npeAnpMHflTb 6onee qene- 
H a n p a s n e H t i u e  M npRMMe YCM~MR MSI nposeAeHMn non- 
H O ~ ,  T O ~ H O ~  M ~<D@BKMBHO~ I l pOrpaMMM M ~ M B P ~ H M ~ ~  M 

aHanw3a. Ta~yio npo rpaMMy ,  BepoRTHo, MOMO ocyue- 
CTBMTb C l l O M O ~ b l 0  Y)KB MMBtOqMXCR p€?C)'pCOB, f l p U  YC- 
nosw, wo ee u e n M  6y~y-r n e p e o c u b t c n e w ,  a n o ~ w -  
rHKM 6 y m  B M ~ M P ~ T ~ C F I  6 COOTBeTCTBMM C MX C ~ O C O ~ H O -  
CT~IO A O C T M ~ ~ ~  ~ T M  u e n H  nporpamw. 

b Bse~euue uosbl~ npaBun np# npose~e~uu Meponpun- 
HOCHM~~ fOPH3OHT PaCTBOP8HHbte B H ~ Q  XMMMWCKMe Be- 
ueCT6a.  B b l 6 ~ 0 ~ b l  ~ 8 3 a ~ p R 3 ~ e ~ H 0 f i  B O W  T a m e  MOrYT 

cnoco6mo~a~b nepeMeqeHMlo  ~ ~ ~ ~ R ~ H R K ) U I M X  B e w e c f s  
B B O ~ ~ O H O C H ~ I ~  TOPM30HT, ~ 0 6 M n M 3 0 ~ a B  3aTpR3HeHMe 

30Hbl  a3PaUMM OT IlPeXHMX BM~POCOB WIM IlPOTOnKHYB 
3arpR3HeHHble rPYHTOBble B O m l  M3 M ~ X ~ ~ ~ C T O B O ~ ~  30Hbl 

6 B O A O H O C H ~ ~ ~ ~  TOPM30HT. CYI.L@CTBYBT TaK>Ke B03MOX- 
HOCTb BMHOCa P ~ O H ~ K n ~ B  M3 flPMllOBePXHOCTHblX 38- 
X O ~ X ~ H ~ H M ~ ~  HM3KOpaAblOaKTMBHbIX OTXOAOB. 

. b Omepyqe~ue ~ K U X  8blCOKoamBHHx OTXOAOB u xpa- 
HeHue ux B mep~oi4 e o p ~ e .  

mi3 no s~onorurlec~ofi orucme. H ~ C M O T ~ R  H a  H a n u w e  
MHOXeCTBa HaYr(HblX 3 ~ a ~ M f i  M BCe 6 0 n b w e r o  IlOHMMa- 

HMR xapauepa onacHoc rw ,  s u s ~ e a e ~ o f i  a~onomrecm~  
H a c n e m a M  xono~~of i  BO~HH, MMHMCT~PCTBO a~eprew- 
KM M ero n o ~ ~ ~ n r n w  H e  cyMenm nposecw xopo~uo npo- 
~yM8HH)OO I l pOrpaMMy  fl0 ~ K O ~ O M W C K O ~ ~  OqUCTKe. n0A- 
P R A W K M  LV)R I lpOBeAeHMR 3 ~ 0 n o r M ' t e c ~ o f i  OrlMCTKM 
A O ~ X H ~ ~ O T ~ M ~ ~ T ~ C R  B COOTBeTCTBMM CO CTOR~~@ IlepeA 
HMMM 3 a a r l e g ,  CO CTPOfMMM T ~ ~ ~ O B ~ H M S I M M  8 OTHOWe- 

HMM KOMneTeHTHOCTM M OflblTa pa6ow B W H H O ~  o6nac- 
TM, a TaloKe OTBeTCTBeHHOCTM M O W M T O C M .  

LUe, YeM y aMepMuMR. K ~ K  6yae~ npOXOnHTb MMrpaUMR IlJly- 

TOHMR B TeZleHMe TaKMX m M T e J l b H b I X  n p O M e X y T K o B  B p e -  . 

MeHH, HeM3BeCTHO. 

M, HaKOHeU, PMCK, C B I I ~ ~ H H ~ I ~ ~  C ~ ~ ~ o I I ~ c H o c T ~ ~ o  M 3KO- . 

IlOrMZreCKMM yulep6o~, BO3paCTaeT M3-3a OTCYTCTBHR MH- : 
@ o ~ M ~ ~ u M  O C0neP)KMMOM K O H T ~ ~ ~ H ~ ~ O B  INEEL. ~ O C T O -  - 
B e p H 0  HeH3BeCTH0, H e  COnePXMTCR AH B 3TMX K O H T ~ # H ~ -  

' 

pax KOJIMWCTBO IlJIyTOHMR, nOCTalDrlHOe, Y T O ~ ~ I  C03AUIaCb . 
KPMTZnHOCTb (TO e C T b  BO3MOXHOCTb C ~ O H T ~ H H O ~ ~  HeKOHT- * 

ponwpye~ofi ~ l n e p ~ o i i  p e a ~ u u ~ ) ,  e c n M  K O H T ~ Z ~ H ~ P ~ I  6 y n y ~  . 
3 U M T b l  B O ~ O # .  K p o ~ e  TORI,  ~ J ~ Y T O H M ~ ~ ,  ~ ~ o c o W ~ B L U M ~ ~ C R  ' 

M3 3aXOPOHeHHblX OTXOnOB, M O r  CKOnHTbCR B H ~ ~ o J I ~ W O M  : 
0 6 5 e M e  nOYBb1, 9 T O  M O X e T  IlpMBeCTM K C ~ O H T ~ H H O #  KPM- ' 

T W H O C T M  BO B p e M R  CMJlbHOrO JlMBHR MJlM HaBOAHeHMR. . 
K TOMY Xe B O n a  IlOBblLUaeT BePORTHOCTb HaPYWeHMR Ue- . 

JIOCTHOCTM K O H T ~ ~ ~ H ~ P ~ ,  yBeJlMWiBa5l T e M  CaMblM PMCK JiJlR : 
pa6o~m. B ~ I P M I ~ O B ~ ~ X H O C T H O #  3 0 H e  3aXOPOHeHMR OTXO- . 

BOB (SDA), H ~ x o ~ U @ Z ~ C R  B HM3MHe, 6 b l n ~  HaBOnHe-  : 
HMR B 1962, 1969 M 1982 rr. (CM. @o~orpa@um H a  c. I). . 
BO BpeMR HaBOnHeHMR 1962 C 6 b 1 n ~  HanOJlHeHbI ~0n0fi f lee  1 
OTKPblTbIe LUaXTbI M n B a  OTKPbITblX PBa.  Ha nOBepXHOCTM . 

aKTMBHble OTXOnbI. n 0 c J l e  3TOrO 6 b 1 n ~  IlOCTpOeHbI HaCbl- : 
nM U OTBOAHbIe KaHNIbl,  HO B H ~ ~ o J I ~ u I M x  HM3MeHHOCTRX ' 

H a  T e p p u T o p H M  SDA n o - n p e x ~ e ~ y  m i o r n a  n p o M c x o m T  3a- : 
TOIlJleHMR. 

OAMH H 3  KPUTePMeB, C KOTOPbIM MOXHO IIOAXOAWTb K . 
O u e H K e  yTp03b1 ,  B ~ I ~ B ~ H H O ~ ~  HUIM'IMeM P a ~ M O H Y K J l U A O B  B ' 

OTXOnaX, 3aXOpOHeHHbIX H a  TeppMTOpMM INEEL, COCTOUT : 
B C n e n y m u e M :  ecnu B c e  nonrox~~yuiie unu c B e p x n o n r o -  . 

X M B y U M e  PanMOHyKJI MnbI M3 3aXOPOHeHHblX OTXOAOB P a B -  . 
H O M e P H O  P a C n p e n e n M T b  no BOAOHOCHOMy rOPM3OHTY 

C ~ e f i ~ - P M ~ e p - n J l 3 f i ~ ,  TO npeBbICMT JIM Y p O B e H b  3 a V R 3 H e -  . 

HMR 3 T O m  IXlPM3OHT8 n O w C T M M b l e  HOPMbI, M e C n M  I IpeBbl -  ' 

CUT, TO H ~ C K O ~ ~ K O ?  

%O MOXHO PaCCYMTaTb, pX%L(eJIMB BHaClaJle O ~ J Q W  KOH- ' 

IJeHTpaUUIo 3 a r p R 3 H R W u e R I  B e U e C T B a  B 3aXOPOHeHHbIX OT- . 
XOnaX H a  HOPMY JUIR n M f b e ~ 0 f i  BOAbI IT0 3TOMY 3aTpR3HXK)- : 
UeM)' B e u e C T B y .  P ~ ~ Y J I ~ T ~ T ,  T a K  ~ a 3 b l ~ a e ~ b l i i  "06%~ pa3- . 
6 a ~ n e ~ u ~ " ,  n p e n c T a a n R e T  co6oii o h e ~  BonbI ,  ~eo6xon~-  . 

Mblfi  P J R  TOrO, '1~0661 KOHUeHTPaUUR COAePXauleRICR B HeM . 

sarp~s~nmqero  B e u l e c T B a  H e  n p e B b r u a n a  n o n y c T u M b r x  : 
HOPM m R  n M ~ b e ~ 0 f i  BOnbI. % T ~ M  O & ~ M  p a 3 6 a a n e ~ ~ ~  MOX- . 

HO CPaBHMTb C O ~ ~ U M  KOnZneCTBOM BOnbl B BOnOHOCHOM : 
rOpM3OHTe.  TOT .IIOAXOJl D a e T  ~ 6 y t 0  OUeHKY B e n  MY MHbI . 
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mep~bl f i  bl 
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APY rne 
flOCTaBl44KM P~JTOH 

o ~ x o ~ o e  peanopa 



r 3 P M  PMYAPACOH: K ~ K  Bbl B n e p B b t e  y 3 H a n H ,  YTO 

B CBII3H C neHT'enbHOCTbK) H a U H o ~ a J l b ~ o f i  MHXeHepHO-3KO- 

nomecmti n a 6 o p a ~ o p l . i ~  Aiinaxo (INEEL) MOYT BOSHHK- 

HYTb n p 0 6 n e ~ b l  C BOnOHOCHbIM ~QPU~OHTOM? 

EOE 3PKM HC: M b l  KaK Pa3 B e n U  IIepelQBOpbl C HbIO- 

tiop~c~oii ~ o ~ n a ~ u e i i  W.R. Grace Co. o nponaxe eii Ha- 

U H X  @ o ~ ~ ~ ~ B o ~ ~ ~ c K H x  X O ~ H ~ ~ C T B ,  H a Y H H U  C OAHOlQ H 3  

CaMblX KPYIlHbIX X O ~ R ~ ~ C T B  Snake River Trout CO. K C e B e p y  

O T  EyJ l f f ,  H O C T a n b H b I X  no B C e M y  W T a T y  Aiinaxo, O T  

X a r e p ~ a ~ a  no Eyng u I lo~a~enno,  B Ens~@y~e, a T a m e  

~al~lefi KOMnaHHH no IlPOH3BOACTBY KOpMa B Be~nenne. 
O ~ M H  u3 c T a p u n x  B U U ~ - ~ P ~ ~ H A ~ H T O B  KoMnaHMM Grace 

B b l C n a J  M H e  B b l p e 3 K y  H 3  H ~ K ) - # O P K C K O ~ ~  Ta3eTbl  H CKXEi.ll, 

YTO IIpaBHTeJIbCTBO I T n a H H p y e T  I IepeBeCTH aTOMHbIe OTXO- 

n b ~  H a  x p a H e H u e  c T e p p u T o p u u  Ae~sepa, H a c K o n b K o  R no- 
MHK), POKU-@JI~TC, B INEEL. I l p e n ~ T a B H ' f e J ' I b  KOMnaHMH 

Grace 3WlBlm: "Mbl ,  B O ~ L U ~ M - T O ,  H e  OYeHb XOTHM noKy- 
n a b  Tame p b 1 6 0 ~ 0 n ~ e c m e  X O ~ H ~ ~ C T B O  [ r e  B o n a  n o q n a -  
eT H 3  HCTO'IHHKa, HllJ KOTOPblM 3aXOPOHeHbl HAePHbIe OTXO- 

W I ~ .  II em B n o n H e  n o H H M a n ,  n o m h l y  YTO s a r e ~  HUO M M ~ T ~  

OTXOXee MeCTO HllJ CBOHM OCHOBHblM BOAHblM HCTOYHH- 

KOM, YeM, CO~CTB~HHO,  H IIBJlIIeTCII CHCTeMa POAHWKOB JUlR 

B c e f i  X a ~ p ~ l U i ~ ~ o f i  ROJlMHbI no C ~ M O R  PeKM KOVM~HH. 
T ~ K  BOT, OHM n p H e X U M  IIOCMOTpeTb, H II OTnpaBWiCII  C 

HMMM B INEEL. 3 p e n ~ u e  6 b m o  nopam~enb~oe! T ~ M ,  H a  

n n O w a n K e ,  p a 6 o ~ ~ e  CBUIHBUIM KaPTOHHble  K O P O ~ K  w C 

aTOMHb1MU OTXOfiaMM B IIMbl, a 3 a T e M  3a6pacbr~an1-i HX 3eM-  

ne# C I l O M O ~ b K )  OnHOKOBUIOBOTO 3KCKaBaTOpa, n p M Y e M  H e  

O Y e H b  rny6o~o. TO, YTO OCTaJ'IOCb He3aKOIlaHHblM ( ~ T o f f J l a  

3HMa), 3a l lOnIUlnOCb B O ~ O # ,  CHerOM H C K O ~ M B U I ~ # C A  n O X -  

A ~ B O #  B O ~ O # .  

f l  cwan:  TO WMOTH~M, TaK n e n a T b .  f lonxe~ xe X O T ~  

K T O - H H ~ Y ~ ~  HaBeCTH I~OPII~OK". T ~ K  YTO ff IlOXaJIOBWICR, H 

cpay  xe  ~ a 6 e x a n t r  p e n o p T e p b r  c o n e p a T o p a M n  us T e n e -  

m ~ n a ~ u i i  CBS, NBC H ABC. 3a~enyrnlu~i4 o T n e n o M  a m M -  

HbIX OTXOAOB INEEL, KaK em 30BYT, ff yXe H e  nOMHI0, na H . 

. BCnOMMHaTb H e  XOYY, CKa3an:  "Aa YTO 3TOT M ~ J I K H ~ ~  p b 1 6 0 -  . 
BOn H 3  EOXHOID Aknaxo M O X e T  3 H a T b  np0 aTOMHyK) 3 H e p -  ' 

. THIO? H n ~ e r o  OH I l p O  aTOMHj'KI3HePI7iIO H e  3 ~ a e ~ " .  
M R ~ ~ ~ C T B I I T ~ J I ~ H O ,  ff HHWTY) H e  3HaK). HO /I 3Hai0, VmO . 

. amauHarz snepzm Mowem ~amsopumb. 6 b l n  B Xnpocki- . 
M e  C p a 3 y  nOCJle  aTOMHOlQ B 3 P b l B q  n03TOMY II n y Y l l r e  Jim- ' 

. 60m npymlQ nOHHMaK), YTO M O Y T  C n e n a T b  aTOMHble  OT- . 
- x o n b r  M ~ T O M H ~ E ~  3~epru11. 
. II H e  n p O T H B  ~TOMHO# 3HePrMM, eCnM O H a  - n O n  HaA- . 

n e x a w u M  K o H T p o n e M .  Ho II n y M a r o ,   TO n p o c T o  Tparenm, . 

CM.: mpmep us  Aibaxo, C .  1 1  



r. P.: K ~ K  B ~ I  W M a e T e ,  YTO ~ P O M ~ O ~ ~ A ~ T ,  e c n M  B c e  ~ T M  

MaTepMaJl  b1 OKaXyTCR B BOnOHOCHOM rOPM30HTe JlOn MH b l  

M~AXHK? 

6. 3.: Hy, BO-nepBbIX, 3TO K ~ T ~ C T ~ O $ H Y ~ C K M  CKaXeT-  

CR H a  3KOHOMMKe ~cefi AOJlMHbl M~)KWK [M no B C e M y  TeYe-  

H m  peKM K o ~ ~ M ~ M x ] ,  nOTOMy YTO npofiny~ CJIyXM: "Y HMX 

B BOAe aTOMHble  O T X O ~ ~ I " .  A 3 T 0  nPMBeAeT K n W e H M K l  L@H 

H a  HeABMXMMOCTb M BCe l l ~ f i ~ l e ~  HanepeKOCRK.  C J I ~ Y M T C R  

nu  TO c e m a H x  M n n  sa~Tpa? H ~ T .  Ho co BpeMeHeM,  K o r n a  

BCe 3TM OTXOAbl CnOJl3yT B B O A O H O C H ~ ~ ~  cnofi, nOCKOJlbKy 

BCe 3T0 C T e K a e T  BHM3, - BCllOMHMTe, 3 T 0  OAMH M3 KPYn- 

H ~ ~ ~ W U X  BOAOHOCHblX TOpW30HTOB C ~ B ~ P H O ~ ~  A M ~ P M K M  M 

B C e m  M M p a  - m e - ~ M 6 y ~ b  OHM BblCKOYaT, a M O X e T  6 b I ~ b ,  

M nOBCIOAy, M C1.OCJleACTBMR ~ Y A Y T  COBepUIeHHO pa3pyUIM- 

TenbHblMM. 

b. 3.: W M W ,  YMcTarr BOAa Bbl rOAHa a 6 c o n m ~ ~ o  nIO- 

6 0 ~ y  pafio~y. E c n ~  y BaC H e T  YMcTo~~ BOAbI U ITPHXOAMTCR 

yCTaHa6J lMBaTb CMCTeMbl BOAOOYHCTKH, 3T0 no~pe6ye~ OT 

sac 6onbruux s a ~ p a ~ .  Ho e c n M  B ~ I  H e  c M o x e T e  OYMCTMTL 

B o r n ,  H B ~ e f i  OCTaHyTCR p a 3 H b l e  3neMeHTb1, H a n p M M e p ,  

m T b  - M b l 3 H a e M ,  KaKMe Y X a C H b I e  C O ~ ~ I T H A  IIPOMCXOfiM- 

n M  B AI~oHuM, K O r g a  B BOAe 6 b m a  PTYTb, M KOrAa MJ'ImeH- 

UbI POXAaJlMCb MePTBblMM HAM K a J e K a M U ,  M B KaKOM m a -  
RHMM 6 6 ~ 1 ~  WX MaTepM. 

Bona - O C H O B H O ~ ~  3 n e ~ e ~ ~  ~aruefi XMSHM. M b t  xe, 
BpQAe 6b1, H a  85 % COCTOMM M3  BOA^^? HO Mbt IlOHMMaeM 

3 T 0 ,  M IIOHMMaeM, YTO KOrAa Mbl KaK-TO 3 a P R 3 H R e M  B o n y  M 

n b e M  ee, M ~ I  s a r p ~ s ~ ~ e ~  c a M u  ce6~.  BOT n o r l e M y  B nocnen- 
HMe m A b 1  T a K  P a C T e T  n p O A a X a  BOAbl B ~ Y T ~ I ~ K ~ X ,  nOTOMy 

YTO JlIOAM HaY NHaIOT OC03HaBaTb, YTO A a X e  B T Y ) P O A a  B O n a  

MOXCeT OKa3aTbCR T a K  M U  MHaYe ~ ~ T P I I ~ H ~ H H O ~ ~ ,  JIpMYeM 

OHM MOQ'T W H e  3 H a T b  06 3TOM. fl W M a I O ,  Y N C T m  BOAa 

MMeeT O P O M H O e  3HaYeHMe llJIR pacTylI.lea 3KOHOMMKM, a 
BOAa, KaK MbI 3 H a e M  H a  3 a n a f l e ,  - 3TO OYeHb B m H O ,  M 

TOY Ka. 

r. P.: TO, YTO BbI nepeCTa.JlM 3aHHMaTbCR Pa3BeAeHMeM 

@ 0 p e n M ,  KaK-TO CBR3aHO C y~p030W IlPOHMKHOBeHMR PaAMO- 

H ~ ~ M A O B  B B O ~ O H O C H L I ~ ~  ~ P M S O H T ?  

F;. 3.: noxanyfi, HeT. 5I npocm n o w M a n ,  YTO  TO 6 b 1 n o  

C a M O e  YAaYHOe BpeMR, 'iTO6bI n P O A a T b  C B O ~  6 ~ 3 ~ e ~ .  JI n0- 
HRn, YTO BCe, YTO M O X e T  ~ P O U ~ O ~ ~ T H ,  ~ P O M ~ O ~ A ~ T  H e  C p a -  

3y, H e  s a ~ ~ p a  u H e  ~ e p e s  ron, a M H O ~ O  n03xe. 
A CKa3all  X e H e ,  YTO 3 T 0  ewe OAHa r0J lOBHUI 6 o n b ,  W 

e C n M  K T O - H M ~ Y A ~  HaYHeT PaCKPYYHBaTb 3 T 0  AeJIO, TO MbI 

KaK YaCTb n M w e ~ 0 f i  nPOMblUIJleHHOCTH MOXeM npOn>peTb,  

HO 3 T 0  M O I e T  CJlYYMTbCR elI.le HeCKOPO. M H e  TOnbKO nOTO- 

My, YTO B O n a  G Y A ~ T  3 a v R 3 H e H a  aTOMHbIMM OTXOAaMU n p R -  

MO Y MCTOYHMKa. Kor~a 06 3TOM IIOBCIOAY M)BOQRT M nM- 

UIJ'T, 3 T O m  AOCTaTOYHO, Y T O ~ ~ I  n 0 ~ y 6 M ~ b  X O ~ R ~ ~ T B ~ ,  3a- 
HHMaIOlI.lMeCR nPOM3BOACTBOM I l P O n y  KTOB IlklTaHMII. HHK- 
TO H e  3aXOYeT B3RTb B P O T  Y T O - H N ~ Y A ~  B p e A H O e  jtJlR ce6~,  
ecnw y 3 ~ a e ~  06  TOM. 

T: I'.: 3~0 C e p b e 3 H m  npo6ne~a B ~ ~ I ~ O B O A Y ~ C K O ~ ~  OT- 

pacn~?  

16. '3.: H e  n y M a l 0 ,  YTO 3TO C a M m  UlaBHar! M3 o6cyx- 
AaeMbIX npo6ne~, n o T 0 M y  YTO ~ O J ~ ~ U I M H C T B O  J l ~ u e f i  CYU- 

T a m ,  YTO c a m  OHM 3~ecb H w e r o  n o A e n a T b  H e  C M O ~ ~ T .  

Ho npo6ne~a-TO c y w e c T B y e T . .  . 
Bec~u PaCnpOCTpaHRIOTCR pa3HblMM nYTIlMM M M3 pa3- 

HblX MCTOYHHKOB, M KOHeY HO Xe, JlIOAM, KOTOPbIe ITPOM3BO- 

ART YTO-TO U3 aKBaKynbTypb1 ,  3TOrO B O n p O C a  nOAHUMaTb 

H e  ~YAYT, KaK M Te ,  K1.0 B b I p a u l M B a e T  ~ a y ~ r o @ e J I b ,  WlM T e ,  

m ucnonb3ye~ 3 ~ y  ~ O A H N K O B ~ I O  BOW A I ~ R  nonusa. A H e  

AyMaIO, YTO HX 3 T 0  c e f i Y a c  BOJlHyeT KlIM AOJ'IXHO BOJIHO- 

BaTb, HO K O T A ~ - H U ~ Y A ~  B ~ Y A Y U L ~ M  UM nPMAeTCR C 3TMM 

CTOn KHyTbCR. 

r. P.: He K m e T C R  JlM BaM, YTO OHM A O n X H b l  YYaCTBO- 

B a T b  B ~ b l p a 6 0 ~ ~ e  PeUIeHMR H a  IIOJlMTMYeCKOM Y ~ O B H ~ ?  

6. 3.: B b l  W M a e T e ,  M H O r H e  IlPMHMMaIOTyYaCTMe B no- 
n c K e  n o n H T u Y e c K o m  p e u e H u x  n p o 6 n e ~ b r ?  T o n b m  H e  Tor- 
na, KOrAa A ~ ~ ~ C T B M T ~ ~ ~ H O  AOXOAMT A 0  A e n a .  &I, R W M a I O ,  

OHM A o n x H b I   TO A e n a T b ,  HO OHM H e  A e n a m .  A n y M a m ,  

OHM AOnXHbI  n 1 0 6 b 1 ~ ~  C ~ O C O ~ ~ M H  A O ~ H B ~ T ~ C H ,  Y ~ 0 6 b l 3 T U  

OTXOAbl y B e 3 n M  ~ y n a - ~ M G y n b  B A P Y M e  MeCTO. 8 XOPOUIO 

CIOHNMaIO, YTO O C T a J b H b f M  T O X e  H e  XOYeTCR MMeTb T a K O e  

H a  CBOeM 3 a n H e M  A B O p e  - HO H a  H a m  ~ U H M #  BBOP MX yXe 
npMBe3JlM H 3apbIJlM H a n  BOJlOHOCHblM TOPMSOHTOM, HaUIUM 

CaMblM KPYnHblM BOAHblM MCTOYHMKOM. M KaK R CKa3aJl BHa- 

YaJle,  3 T 0  BCe PaBHO,  YTO COOpyAMTb CBOe OTXOXee MeCTO 

H a n  MCTOqHMKOM, a IIOTOM n M T b  M3 H e r 0  BOA)', M TOBOPMTb: 

"Ox, na YTO xe  TO co M H O ~ ~ ? "  



Ha YpOBHe MOPri eCTeCTBeHHOe @ O H O B O ~  M3nylIeHHe 

. COCTaBJlrieT l I p H 6 n u 3 ~ T e n b ~ o  80 m H  90 ~unnki6sp ( ~ 6 3 ~ )  
B I'0.4, a H a  6onbruux BbICOTaX O H 0  BbIlIle. C I O n a  BXOnHT 

. B H e r u H e e  mnylieme OT K o c M n v e c K m  nyseii M BcTpezram-  

4 H X C r i  H a  3eMJIe  llPMPOflHblX paJ(ROH)'KnMflOB, a T a K X e  

. B H y T p e H H e e  H ~ J I ~ Y ~ H H ~ ,  H a n p m e p ,  OT K~JIUH-40, K O T O P ~ I ~ ~  

: B c T p e q a e T c n  B np~pone~. KWH#-40 n o n a n a e T  B 0 p r a ~ ~ 3 ~  
C n s ~ e f i  BMeCTe C H e p ~ M O a K T M B H b l M  KWHeM, C KOTOPblM 

OH B I I P H p O n e  CMeUlaH.  TOT (Pan Y ~ ~ ~ B ~ I Y ~ # H o  YaCTO 

HCIIOnb3yeTCri CTOPOHHHKaMM I I ~ ~ P H O #  HHnyCTPMU, KOTO- 

: P b I e  mBOpriT, YTO H a  CaMOM nene MOXHO IIOJIYYHTb 6 d n b -  

. mym no3y 0 6 n y r e ~ ~ r i  OT renoseica, c KOTOP~IM T ~ I  c n w b  

: P W O M  ( n 0 p m K a  HeCKOnbKHX ~ 6 3 ~  B w), YeM OT aTOM- 

~ o i i  ~ J I ~ K T ~ O C T ~ H U M W  mu p a n n o a ~ ~ n ~ ~ o C t  C B ~ K H ,  p r i n o ~  

. C KOTOPbIMH TbI X H B e U b .  

OCHOBH~IM UCTOYHHKOM p ~ M O a K T U B H O r 0  0 6 n y ~ e ~ n r i  

: RBnAeTCA 6 b l T 0 ~ 0 f i  P a A O H  - B C p e n H e M  OT 100 no 
300 ~ 6 3 p ,  - m r r o p b ~ t i  rianrie-rcri n p o n y r n o M  pacnana ypa- 

: ~a-238. I l n e p ~ b l A  U C T ~ ~ J I H U I M ~ H T  OTHOCMT em K "ec~e- 
CTBeHHOM)' @oHJ"', HO OH, B OCHOBHOM, HBJlReTCR apl.e(Pa~- 

. TOM XllJIMUHOM) CTPOHTeJlbCTBa, M n03TOMY IEER H e  OT- 

HOCHT eM) K q M C n y  eCTeCTBeHHb1X HCTOYHHKOB. 

: B YHCJTO n p y M X  HCTOYHHKOB 0 6 n y ~ e ~ u r i  BXOMT M e n u -  

U M H C K B ~ ~  P e H T R H  M T a 6 a ~ o ~ y p e H H e  ( ~ K T M B H o ~  MJlH n a C -  

: CHBHO~). . ~ K O  IIOHATb, YTO n a H H b l e  UCTOYHHKH BeCbMa 

pa3JIMlrHbI. n p H  P e H T r e H e  r p y n H 0 f i  KneTKH COBPeMeHHbIM 

. 0 6 0 p y A o B a ~ H e ~  BeCb OPraHM3M Y eJlOBeKa MOXeT IlOnyY u T b  

n03y 0 6 n y s e ~ w r i ,  3KBUBaJleHTHyIO 5 WlH 10 ~ 6 3 ~ .  

B IIPOIIIJIOM MHOrHe J'IlOnH nOJlylrMnM BblCOKHe n 0 3 b I  

. O ~ J I ~ ~ H H R  BO BpeMri IlpOBeAeHHri I lnepHbIX H ~ l l b l T a H U ~  B 

a ~ ~ o c @ e p e ~ .  no  cnx nop c a M m  6 o n b u r m  n o n r i  B n03ax 06- 
. n y y e H m  B p e 3 y n b ~ a ~ e  R n e p H b r x  n c n b r - r a ~ u f i  npononxae-r 

IIpEiXOnHTbCri H a  R n e p H b I e  HCJIblTaHUR B a T M ~ ~ @ e p e .  M 3 T 0  

. HecMoTpr i  H a  TO, YTO n o c n e n H e e  u c n b l T a H H e  r i n e p H o m  opy- 
xm B moc@epe H a  n o n H r o H e  B m a T e  Hesana - B ~ P ~ I B  

H a  JlOBepXHOCTH - 6 b r n o  ITpOBeneHO B 1962 r., a B M H p e  

r i n e p m r e  M c n b r T a H F  B a ~ ~ o c @ e p e  B nocnen~~t i  pa3 6 b 1 n n  

IIpOBeAeHbI B 1980 C (B Kn~ae). B H a C T O A q e e  BpeMri rW0- 

: ~m o x H n a e M m  nosa B C e ~ e p ~ o ~  nonywapuu B p e 3 y n b ~ a -  

Te m 0 6 a n b H o M )  PaCnpOCTpaHeHMR P ~ U O a I C T H B H b l X  np0- 
. n y m B  B3PblBOB COCTaBjlReT nOPrinKa HeCKOnbKHX MWlJlH- 

: 63p B ron. B e n m w H a  CO BpeMeHeM CHHXHCEIeTCri 6nam- 
. n a p R  pacnaqy H e K o T o p b r x  OCHOBH~IX HCTOYHHKOB u m y y e -  

HHR, O C O ~ ~ H H O  ~ e 3 H r i -  137 H CTPOHUH~~-90, Y KOTOPblX ne- 
. PkiOnbI I I O J T y p a C n a a  COCTaBJlrilOT COOTBeTCTBeHHO OKOJ'IO 

3 0 n 2 8 n e ~ .  
. B b 1 6 p o c b 1  PWUOaKTHBHOCTH B ~ T M O C @ ~ ~ Y  B p e 3 y n b T a -  

T e  nOA3eMHbIX H c n b I T a ~ H f i  6 b m u  3HaYkiTeJlbHO H H X e ,  YeM 

. B pe3ynb~a~e r i n e p H b r x  M C ~ ~ I T ~ H H #  B a~~octpepe, K o T o p b I e  

c o c T a B m n  12 M n p n  KH, H ~ C M O T ~ H  H a   TO, B Coenw~e~-  
. HbIX U T ~ T ~ X  6b1.110 HeCKOn bK0 KPYnHbIX B ~ I ~ P O C O B  PaAHO- 

aKTMBHOCTW B p e 3 y n b T a T e  JIOB3eMHbIX M C ~ ~ I T ~ H U # ,  B CyM- 

M e  COCTaBHBUHX 25,3 M n H  KH*. ~ O C ~ ~ A H H #  O W H b  KPYn- 

~ b 1 #  B b I 6 p 0 c  npOH3Olrren  BO BpeMri nOn3eMHOrO MCnbITa- 

. HMEI B E a ~ e 6 e p ~  B 1970 r. (6,7 M n H  KH). nocne s~oro ca- 
M ~ I #  ~ p y n ~ b ~ f i  O A H H O Y H ~ I ~ ~  BLI~POC B 36 000 KH npouso- 

. W e n  B pe3yJ lbTaTe lIpOBeneHMR " K O H T P O J I ~ ~ ~ M O # "  IlpOJIJB- 

KH nocne wcnbITaHwri B M ~ # T M  O ~ K  B 1986 r. Cornac~o 
. MCCJle~OBaHlQO, IlpOBeAeHHOMy HbIHe H e  CYUeCTBYIOUWM 

h p 0  T ~ X H H Y ~ C K O #  OUeHKM npOeKTOB n p H  Ko~rpecce 
. CLLIA (OTA), c n e n y m ~ ~ e  nea K p y n H b r x  B b 1 6 ~ 0 ~ a  nocne 

w c n b ~ m ~ u r r  B Eia~e6ep~ 6 b m w  a ~ a p k i f i ~ b l e  c 6 p o c b 1 , 6  800 
. KKIPMB 1971 r. 1 3 3  100 m p n  B 1980 r. 

B 3Tki OUeHKM B ~ I ~ P O C O B  H e  BXOAHT PaJlHOaKTMBHOCTb, 

. K O T O ~ ~ H  o c - r a n a c b  non se~neli. Cornac~o naHHblM ~ o r o  xe 
HCC.lIefiOBaHkW, C y M M a p H m  (3a B e C b  JlepHOA X U ~ H M )  A 0 3 8  

. OT BCeX BMeCTe B3riTbIX U C ~ ~ I T ~ H M ~ ~  B CWA, HaZrHHm C 

HCnblTaHMR Ea~eGepn, m r i  " Y e n o B e ~ a ,  ... C T O R U e r O  H a  

. rpaauue M c I I ~ I T ~ T ~ J I ~ H o ~  n o n H r o H a  B H e ~ a e  B 06nac~1. i  

M ~ K C U M ~ ~ ~ H O #  KOHueHTpauUH P~HOaICTUBHOCTH [ ~ a  np0- 
. TriXeHHM OnPeneJleHHOTY) n e p H O A a  BpeMeHH,  BO BpeMR HC- 

IT~IT~HMEI], . . . 6 b m a  6b1 ~ K B H B ~ J I ~ H T H ~  32 M H v T a M  ~03nefi- 
. CTBHR HOpManbHOrO @OHOBO~> M3JlyWHl-W (UnU 3KBUBa- 

JIeHTHa 1/1000 OnHORl CeaHCa P e H T E H a  T Y ~ H O ~ ~  KJ~~TKM)~."  

. HUKTO B IEER H e  n p o s e p r i n  3TM BbIqMCJleHMri OTA, HO TaK 

KaK 3TM IJU@pbl KWKYTCri BnOnHe AOCTOBePHblMH H H e  BbI- 

. 3bIBamT I I O ~ O ~ ~ ~ H M W ,  MOXHO CYHTaTb, YTO PaCYeTbl BepHbI. 

g03a 0 6 n y ~ e ~ u n  n p M  OTneJlbHOM THCIMqHOM HCnbITa- 

: HUM 6 y g e ~  mpiuno HkiXe. Ao3a o 6 n y ~ e ~ ~ ~  npn MCIlbITa- 

HUH C CaMblM KPYnHbIM (n0cJle MCnblTaHHri B 6 a ~ e k p H )  

. a ~ a p H f i H b 1 ~  C ~ ~ O C O M ,  6yne~  MeHbUle  6 M K ~ ~ P .  KOH~YHO, 
M ~ C I I I T ~ ~  a~apn# B n p o w n o M  H e  M o x e T  C J I ~ ~ M T ~  rapaHTH- 

. efi TOM), YTO B 6 y n y ~ e ~ ,  ecnu 6yny-r ~ 0 3 0 6 ~ 0 N l e ~ b l  n0B- 
3eMHbIe  RAepHbIe  MCnblTaHHR, aBapHM 6yny~  TOIW Xe Mac-  

. ur~a6a. OHM - BCerO n H U I b  Y C ~ O B H ~ I #  OPHeHTHp. 

K ~ K  H3BeCTH0, H3nyYeHMe - 3TO H e  ~ ~ H H C T B ~ H H ~ ! #  

. @ a m p  B H ~ ~ U H ~ G  c p e n b r ,  I T ~ o B o ~ ~ ~ I O U H #  PaKoBbIe 3a60- 
JleBaHWi, MJ'TaLLUM, ocna6ne~ue HMMYHHTeTa M B b I 3 b l B M -  

. wW n p y r H e  r r p o 6 n e ~ b 1  co 3nopo~be~.  3 r u  xe c a M b l e  npo- 
6JIeMbl M O Q ' T ~ ~ I T ~  Bbl3BaHbl l p y r t I M H  pa3Jlp@KkiTMriMU, KaK 
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MCXO&H N3 3TUX I I p M H ~ n O B ,  H COr'JlaCeH n 0 f i ~ l r  H a  PMCK 
.  om, '1~0661 3 a ~ m m b  nmneii, B TOM wcne c e 6 ~  M 

CBOUX ~ e ~ e f i ,  a T a K X e  I4 6y~yruue SlOKOJIeHMR OT Y w 0 3 b l  

. R n e p H O K l  O p y X W l  M OnaCHOCTM R ~ ~ P H o #  B O # H ~ ~ .  A nOHM- 

MW, 'ITO MOH npoaeccm c o n p n m e H a  c PUCKOM. M II no- 
. n b l T a W C b  CBeCTM 3TOTPWCK K MMHMMYMY, HO R H e  HOnYIU)', 

' I ~ 0 6 b 1  3 T 0  3aCTaBWIO MeHR OTKa3aTbCH OT ~ 0 e f i  p a 6 0 ~ b 1 ,  

. K O T O ~ ~ J I  B 60nbwoii menem H a n p a a n e H a  H a  TO, '1~06b1 

C n e n H T b  3a TeM,  'IT0 H n e p ~ b 1 #  H C T ~ ~ J I M U I M ~ H T  n e J l a e T  C 

. o~pyxamrueii cpenoii. 
Ha  OH^ BZDKHOCTU AeJIa  M q a  M 3 a U M T b I  3 e ~ J l M ,  A 0 3 a  

. B HeCKOJlbKO ~ m n u 6 3 p  - 3TO ~ e 6 0 n b W 0 #  PMCK, M H lV- 

TOB H a  3 T 0  ~ O # T M .  M C X O ~  M3 T e X  Xe CaMblX nPMHUMnOB, H 

. H e  X e J I a H I  COrAaLUaTbCR C TeM,  ~ ~ 0 6 6 1  T e ,  KT0 UCIIblTbIBa- 

HIT H A e P H O e  O p y X M e ,  JIOABepraJIM MeHR, M O C O ~ ~ H H O  MOHX 

. n ~ e f i ,  0 6 n y ~ e ~ u r o  naxe B OnMH M W K P O ~ ~ P ,  XOTII CCmAHH 

MbI BCe RBnHeMCH HeBOJlbHblMM X e p T B a M U  I I O C J ' I ~ ~ ~ C T B M ~ ~  UX 

. n p o u b i x  nen. 
- 

T e n e p b  o T H o c u T e n b H o  B o n p o c a ,  cneaym n H  npenoc- 
. T e p e r a T b  J I W a e f i  06 OnaCHOCTU o 6 n y ~ e ~ ~ ~  IIpM 9 0 B e f l e -  

HMM K ~ K M X - J I M 6 0  a ~ ~ k i i i  H a  nOJlMM)He. ~ O B O P I ~  B O ~ U ~ M ,  
- OnaCHOCTM 0 6 n y ~ e ~ k i x  npw npOBeAeHMM K ~ K U X - J I M ~ O  Me-  

: PO~PMIITU# B ~ J I M ~ H  Y'IaCTKOB PaAMauMOHHOrO 3 a p a X e H M H  

. H a  n o n u r o H e  mpmno sbrme, Y e M  p a n t r a u u o H H b r e  PHCKM 

: H a  r p a H M u e  n o n M m H a  nu60 3a em ripenenam, HO A r n e  

HeCMOTPR H a  3TO, OHM COnOCTaBMMbI UJlM M e H b U l e  MHOrUX 

A p y r M X  0 6 b l r H b l x  n03. 

YTO ZI ny~m no n o B o n y  nos 0 6 n y ~ e a u 1 l  ne~eii M 6epe- 
: MeHHbIX X e H U U H ,  Y'IaCTByHIUMX B aKUMRX ~ P O T ~ C T ~ ?  

M M ~ H H O  3fleCb Mbl MOXeM IlpOBeCTM C p a B H e H H e  M e X A y  

PHCKaMM O ~ J I ~ Y ~ H M R  n p M  aKUMFlX n p O T e C T a  M O ~ J I ~ Y ~ H M ~ M  

npyroro pona, KOTOPOMY B ~ I  AO~POBOJI~HO n o a s e p r a m e c b .  

: M H O ~ M ~  M3 HaC COBBPUIaWT IIyTeUleCTBMR H a  CaMOJleTe.  

M~orne  W3 HaC B 3TW nOe3AKM 6 e p y ~  ~ e ~ e i i .  k p e ~ e ~ ~ b l e  
. X e H U M H b I  T a K X e  P e U a K l T C H  H a  TaKMe nOe3AKM, a e C n M  OHM 
- BO3nepXMBaKurCH OT HMX, TO 3 T 0  O ~ ~ I Y H O  npOMCXOnUT H e  

. 543-3a c T p a x a  n o n p  M T ~  n o n o n H m e n b H y r o  no3y 0 6 n y l i e ~ M H .  

B p e 3 y n b ~ a ~ e  n o n e T a  H a  c a M o n e T e  n3 ~ b l o - f i o p ~ a  B 

. JIac-Berac H O ~ ~ Z Y T H O  BbI M O X e T e  JIOnyYMTb n03y B He- 

CKOJlbKO ~unnki63p M3-3a nOBbIWeHHOrO B O ~ A ~ ~ ~ C T B H I I  KOC- 

: MM'IeCKOKl M3JlYWHMR M H ~ R T ~ O H O B ~ .  E c n ~  MCXOAWTb W3 

pe3YJlbTaTOB ~ 3 ~ e p e ~ M f i  Ha V a H M U e  IlOJlMrOHa, nOJIHaR 

. c o B o K y n H m  c p e n H r r a  nosa 06nyse~ua s e n o s e l c a  B pesynb- 
T a T e  3annaHMpOBaHHbIX B ~ I ~ P O C O B  OT nOn3eMHbIX MCRbI- 

. T ~ H H ~ ,  CO BpeMeHM MCnbITaHMII B Ea~e6epu B 1970 r., 6b1na 
n p k i 6 n M 3 M ~ e n b ~ o  B TbICRYy pa3 M e H b U l e  3 ~ 0 f i  BeJlWIMHbl. 

. ( K o H ~ ~ H o ,  C y U e C T B y e T  HeKoTopaJI  BePORTHOCTb TOTO, ' I T 0  

e C n M  MCnbITaHUR BO~O~HOBRTCR,  TO nOCJleAYHImMe n p O A y -  

. BaHHR M O Y T  IIpMBeCTM K 6onee BblCOKMM ~ 0 3 a ~ ) .  Cnefl0- 
BaTeJlbHO, m 3 b 1 ,  nOJlyYeHHbIe  B p e 3 y l l b T a T e  3 W a H M p O B a H -  

. HbIX B ~ I ~ P O C O B  PanMaUHM OT I lOn3eMHblX M ~ I l b l T a ~ M f i  B 

n p o r u n o M  (nocne 1970 r.), 6 b 1 n ~  ropmno M e w m e ,  zieM 

. nosa, KOTOPYHI n o n y q a e T  r e n o s e K  n p M  n o n e T e  H a  c a M o n e -  

T e .  aosa 0 6 n y r e ~ u ~  H a  n o n u m H e  o K o n o  K p a T e p a  C e n a ~  

6yne~ 3Ha'IMTeJlbHO B b I W e  R 0 3 b l  H a  V a H M U e  nOnMTOHa (B 

. 3aBMCMMOCTM OT nPOflOnXHTeJlbHOCTM ~ P ~ ~ ~ I B ~ H H H  OKOJIO 

~pa~epa ) .  
. Cneno~a~enb~o,  npw npuwww M p e l u e H M R  06 yYacTHM 

B SIKUMHX n p O T e C T a  C y U e C T B e H H y l O  P O n b  H w a e T  JlUlrHOe 

. C4r>KAeHMe 0 TOM, HaCKOnbKO C T e n e H b  ~@@~KTMBHoCTU 3TO# 

' aKUUM C TO'I KW 3 P e H H H  I l p e K p a u e H M R  M ~ n b l T a ~ l r f i  COOTHO- 

. CMTCH CO CTeI leHblO PMCKa, KOTOPOMY 'IeJIOBeK rOTOB nOA- 

B e P r H Y T b  ce6cr BO MMH 3TO# UenN.  B nPOTHBOIlOJlOXHOCTb 

.   TO MY, T a  me c a M a n  nosa 6yne~ ~ e n p ~ e m e ~ o i i ,  ecnu npn 
' I lpQBeneHMM R n e p H b I X  M C ~ ~ I T ~ H M #  JlHInW, KOTOPble C'IUTa- 

. HIT, ' IT0  H n e p H b I e  MCnbITaHMH - 3TO ~ ~ ~ H ~ ~ B c T B ~ H H o ,  He- 

H a M e p e H H O  nOnBepI3HITCR 0 6 n y z t e ~ n m .  B 3TOM C J l y Y a e  H e  

. TOnbKO nOBbll l laeTCH PMCK, KOTOPOMY nOflBePmHITCff JlIOAH, 
' HO M HaHOCMTCH B p e A  MX UenHM M HapyWaHITCH MX V M H -  

. UMIlbI. 

B p e 3 y n b ~ a ~ e  n p o u n b l x  n c n b r ~ a a u i i  non se~neii  HaKo- 

. nMJlOCb O V O M H O e  KOJlWIeCTBO I'IJlyTOHUH. Ceii'Iac 3TM KO- 

Jl  W e C T B a  Y B e n  M'I MBaHITCH 38 C W T  b b l l ~ n ~ ~ ~ ~ ~  ~ C K U X "  MC- 

. I l b l ~ a ~ M f i .  T ~ K M M  O ~ P ~ ~ O M ,  eCnM Bbl H e  H U H e T e C b  CTOPOH- 

HHKOM RAePHbIX W C ~ ~ I T ~ H H ~ ~ ,  TO W H O  O T B e p r a T b  n0ny- 
. W H M e  CaMbIX He3HaYMTenbHblX A 0 3  PanMaUMU, HaBH- 

~ ~ H H ~ I X  BaM 683 ~aueSi BonM B p e 3 y n b ~ a ~ e  n p o B e n e r t m  

M c I l b l ~ a ~ M f i .  K p o ~ e  TOrO, BbI A O n X H b I  BeCTM pa60-ry no 
n p e K p a l u e H u i o  nocnenymunx n c n b r ~ a ~ w i 4  M n o n s e ~ ~ o r o  
3 a q R 3 H e H M R  TePPMTOPMM IlJlyTOHMeM, IlOCKOJlbKy 3 T 0  MO- 

: X e T  CO3AaTb yq03y 0 6 n y s e ~ u ~  N f l  ~Y.DJUHX ~ O K O ~ ~ H M # .  

. O n ~ a ~ o  3 ~ e c b  H 6 b 1  x o T e n  n p e A o c T e p e q b .  tI c l r u T a s o ,  r T o  

ecnu n p o s o m T c r r  a K u u M  nporec-ra, OHM A O ~ X H M  H O C M T ~  

M ~ I P H ~ I #  X a p a K T e p ,  IlOCKOJlbKy, KaK CKa3aJI Maxm~a T ~ H -  
: AM " E c n ~  Mbl XOTMM M3MeHMTb 3TOT MMP K JlYYUIeMY, TO 

CHa'IaJIa H a M  H W H O  M3MeHUTb CaMHX ce6~". 
Ecnu Bbl IDTOBbI IXO~~TM H a  PMCK, ~ ~ 1 1 3 a ~ ~ b l f i  C A 0 3 a M H  

06nyqe~w~,  BO UMH T O r o ,  Y T O ~ ~ I  COBePLUMTb TO, ' I T 0  6 b 1 n o  

: B a U H M  JIUlrHblM B ~ I ~ O P O M ,  TO H HaneHICb,  YTO 3TO O ~ C Y X -  

fleHMe M CBeAeHUR, KOTOPbIe R 3 n e C b  npMBeJI,  n O M O r y T  BaM 
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l l o ~ e ~ I & i W b ~ ~ f i  OnaCHOCTM, ~ b 1 3 b l ~ a e ~ o f i  3aXOpOHeHHbt- 

. MU O T X O ~ ~ M ~ .  

B ~ a 6 n .  4 IIpMBeneHbl  0 6 k e ~ b l  P ~ ~ ~ ~ B J I ~ H H X  m H  n0n- 
. r 0 X H B Y U M X  P a n H O H y K J l ~ O B ,  3aXOPOHeHHbIX H a  TePPMTO- 

PMH INEEL. C O F ~ ~ C H O  3TMM AaHHbIM, H ~ M ~ O J I ~ ~  BaXHbI-  

. MU M3 &OJIrOIMBYUMX PltPMOHYKJlMAOB, C O A e P X a ~ N X C I I  B 

3aXOpOHeHHbIX OTXOnaX, HBJlHIOTCR CT~OHUUA-90, Ue3MA- 

. 137, nny~o~~ii-239/240 u a ~ e p u s u f i - 2 4  1 . 0 6 1 ~ 1  panuo- 
aKTWBHOCTb PanMOHYKnMflOB C I l e p M o n O M  n O n y p a C n a B a  

. CBb1I.Ue 100 n e T  TaKOBa, ' IT0  W H  COOTBeTCTBMH CTaHflaP- 

T a M  I I H T ~ ~ B o A  B O n b I  o 6 ~ e ~  BOnOHOCHOrO r O p M 3 O H T a  

. C ~ e f i ~ - P M ~ e p - b 3 f i ~  H a 0  6 b r n o  6 b r  YBeJlHYMTb B n e C H T b  

pa3. CneQ'e~ OTMeTMTb, YTO T p e 6 y e ~ b I f i  06- be^ pa36aane- 
. HMH 6 4 ~ 1  6 b 1  eue 6 o n b u r e ,  eCnM 6 b 1  C T a H A a p T  n M T b e ~ 0 f i  

B o r n 1  m H  IIJlyTOHMH M a M e p M u H H  6 b 1 n  6 b 1  YCTaHOBJleH Ta- 

KUM Xe 06pa30~, KaK M m H  n p y r U X  pltPUOHyKJlMnOB. 

~ O M N M O  P ~ M O H Y K n M n O B  H a  TePPMTOPHM R\IEEL 6 b 1 n  

s a x o p o ~ e ~  eue p R n  o n a c H b l x  OTXO~OB. C p e n ~  HMX - B ~ I -  

C o K o T o K c M w b l e  o p r a H H r e c K w e  c o e n H H e H w n ,  H a n p M M e p  

TeTpaXJIOpHA YLJIepOna M TpkfXJlOp3TUJleH, M TOKCkJrHbIe Me- 

T a J J I b l ,  H a n p M M e p  C B M H e s  M XpOM. B ~a6.n. 5 ( ~ a  C. 9) npW- 

BefleHbI HeKOTOPbIe M3 3TMX OnaCHbIX MaTeQMaJlOB, HaXO- 

M U M X C R  H a  TePPMTOPMM ~ P U ~ O B ~ P X H O C T H O ~ ~  3 0 H b I  3aXO- 

POHeHMR OTXOAOB (SDA), C yKa3aHMeM MeCTa, me 3Tki OT- 

X O ~ b 1 6 b 1 ~ 1 W  ~ a p a 6 0 T a ~ b l .  ~ O J ' I ~ W M H C T B O  TOKCUY HbIX opra- 
HHYeCKMX XMMWeCKMX B e U e C T B  6 b m ~  npHCJlaHb1 B WEEL 
C IlpennpkVITMH POKN-@~~TC B Konopam KaK YaCTb O T P y -  

3 0 K  TPWCYPaHOBbIX OTXOAOB C 3 T 0 m  0 b e K T a .  

n p M  O u e H K e  nOTeH4Mal lbHOrO B O ~ ~ ~ ~ ~ C T B I I R  3aXOpOHeH- 

HbIX HepanMOaKTMBHbIX O n a C H b l X  M a T e p M a J O B  MMeeTCR 

O n H a  IIpMHI@inMWbHaH T m H O C T b  - Y e T H b I e  3anMCM Ha- 

CTOJlbKO HeBOCTaTOYHbl, YTO o6uee KOJIkJreCTBO OTXOnOB 

no CYTM HeM3BeCTHO. K p o ~ e  3HaYMTeJlbHblX H e O n p e n e n e H -  

H O C T ~ A  B OTHOUIeHMM T e X  XMMMYeCKWX B e q e C T B ,  KOTO- 

P b I M  MMeIOTCII HeKOTOPble n a H H b l e ,  e C T b  P I l n  XMMkiYeCKMX 

B e q e C T B ,  m I I  KOTOPblX AaHHblX ~ 0 0 6 q e  H e  CYUeCTBYeT, B 

TOM Y MCne TaKMe BblCOKOTOKCMYHbIe, KaK Gep~nnufi, UMa- 

H u n ,  lYryTb ti n o n ~ x n o p 6 k i @ e ~ ~ n .  

n p k i  P a C Y e T e  0 6 l a e ~ a  p a 3 6 m e ~ w ~  m H  M3BeCTHblX He-  

pa,4NOaKTMBHbIX OITaCHbrX XUMMYeCKMX 3JleMeHTOB B 3aXO- 

POHeHHbIX OTXWiUL nOnyYaeTCR,  YTO 06q~fi  06'be~ p a -  
6aane~wr M e H b l U e  06he~a  BOnOHOCHOl-0 W P M 3 0 H T a  CH~AK- 
Pu~ep-T[nsZi~, M c o c T a a n H e T  o K o n o  4 % OT o b e ~ a  s ~ o m  
I 3 p H 3 0 H T a .  O ~ H ~ K O  MH@OPMSIUMII no OTXOAaM OnaCHblX 

x m m e c K m  B e w e c T B  erue M e H e e  noma, r e M  u ~ a o p ~ a -  
UHH no p a B H o H y m n n a M .  no MHorMM n n o q l t P K a M  H e T  n a H -  

HbIX 0 KOJIUVeCTBaX 3aXOPOHeHHbIX OnaCHblX XMMWeCKHX 

OTXOnOB. K p o ~ e  TOrO, B OTJIMYHe O T  ~ ~ ~ M o H ~ K J I M ~ o B ,  

%KOH 0 n p M e M n e M O M  KaqeCTBe n M ~ b e ~ 0 k  BOnbI H e  YCTa- 

H a B n u s a e T  n p e n e n b H o  ~ O ~ ~ C T M M  b r x  K O H U ~ H T ~ ~ U H ~ ~  n n ~  
MHOll4X OnaCHbIX XMMHYeCKMX B e u e C T B .  H e o n p e ~ e J I e ~ ~ o -  

CTU, C 0 3 n a B a e M b I e  HeKOTOPblMM OnaCHbIMM XMMUVeCKWMM 

BemeCTBaMM, B03paCTaIOT B CHJIY TOrO, YTO OHM MOrYT W3- 

MeHHTb CBOACTB~ nOYBb1 H YBeJl)lZIMBaTb MnM Y M e H b l U a T b  

IlOJlBMXHOCTb APYrMX 3aQMI3HSiIOl4HX BeUeCTB,  B TOM 9 HC- . 

. ne n p a n H o H y m n n o B .  
C 1954 I-. x n n K u e  o-rxonbr OT p e n p o u e c c w H r a  xpam- . 

. J M C b  B BOCeMHaLTUaTH nOD3eMHbIX HePXaBeIOUIMX CTallb-  . 
HblX ~ 0 ~ ' I ' e f i ~ e p a X  H a  n J l O w a K e ,  ~ l I 3 b l ~ a e ~ o f i  " K O ~ ~ e f i ~ e p -  ' 

. H m  @ep~a". B OCHOBHOM 3TO 6 b m ~  BblCOKOaKTMBHb1e OT- : 
XOnb1 p e n p O u e C C M H I 2  O T ~ ~ ~ O T ~ H H O ~ O  TOnJ'IMBa BOeHHO- ' 

: MOPCKMX peamop0~. K p o ~ e  T o m ,  T a M  XpaHHTCH M HeKO- : 
' T O p b I e  OTBepXf leHHble  ( " K ~ J ~ u M H M ~ o B ~ H H ~ ~ ~ " )  BbICOKOaK- . 

. TMBHbIe OTXOfibI. M ~ B ~ C T H O ,  YTO 3 a ~ H 3 H H I O U M e  B e q e C T B a ,  : 
n p o H u K w M e  B n o ~ ~ y  B pe3ynb~a~e y T e w H  unu cnyrafi~o . 

. npOnWTbIe ,  ABMXYTCII Y e p e 3  n 0 Y B y  " K O H T ~ ~ ~ H ~ P H O #  @ep- 
M ~ I "  B 3 0 H y  nOA3eMHblX B o a ,  H e  CBH3aHHbIX C H U X e n e X a -  + 

: LUMMM TOPM30HTaMM. O C H O B H ~ I ~  PanMOaKTMBHble 3aTpH3- : 
HHIOruMe B e U e C T B a  B IlOYBe " K O H T ~ ~ ~ H ~ P H O ~ ~  @ e p ~ b l "  - . 

: a~epuuwfi-24 1, c~po~uufi-90, ue3wf i -  137, e~ponu  A- 154, : 
n n y ~ 0 ~ M f i - 2 3 8 ,  n J T y ~ 0 ~ M f i - 2 3 9 / 2 4 0 ,  IUIyn>~kifi-24 I M YpaH-  . 

. 235, a CpeflM OCHOBHbIX Hepa,4HOaKTHBHblX 3 a T 3 H S i I O W X  

B e m e C T B  - PTYTb M HHTPaTbI. n 0 K a  nOBORy OYMCTKM M 

. BOCCTaHOBJleHMH nOYBb1 " ~ ~ H T e f i ~ e p ~ ~ f i  @ ~ P M ~ I "  HMKaKO- 

ro p e m e H t r r r  H e  ~ ~ M H I I T O ,  n o c K o n b K y  M M e m q a A c n  B H a c T o -  

. rrqee BpeMH MH@OPM~UMR o xapamepe M c T e n e H M  3arp513- 

HeHMH " K O H T ~ # H ~ P H O ~ ~  [t)ep~ bl" CY HTaeTCH H ~ P [ O C T ~ T O V H O ~ ~ .  

M M ~ ~ T C R  nOCTaTOYH0 OCHOB~HMA m f I  BbIBOna 0 TOM, 

YTO 3aXOPOHeHHble  OTXOAbI INEEL ~ ~ ~ A c T ~ B J I R K ~ T  HenOC-  

: PeflCTBeHHyIO y T p 0 3 y  BOnOHOCHOMy rOpM3OHTy CH&K- 
P M ~ e p - n J I 3 f i ~  M BCeM 3aBMCHUMM OT H e m  J l IOMM. B Ue- 
n o M  T e o p e - r u Y e c K u e ,  3 ~ c n e p ~ ~ e ~ ~ a n b ~ b r e  w nonewe n a H -  

H b l e  0 GLICT~O# MMTpauMM lUIyl.OHMH M a M e p H u M R  Y e p e 3  

: 3 0 H Y  iUpaUMM ~ e c b ~ a  y 6 e ~ M T € X b ~ b 1  W HBAHIOTCH 6onee YeM 

nOCTaTOYHbIM OCHOBaHMeM AJIH IIPMHHTMH CPOYHblX M e p  

no OY MCTKe 3aXOPOHeHHbIX OTXOnOB. OCHOBHO~~ TeXHMYeC- 
- K M  fi M ~ O J ' I H T H Y ~ C K M ~  JlOnXOn K 3 a U M T e  BOnHblX P e C y p C O B  

n O n X e H  COCTOHTb B M3BJleY eHMM 3aXOPOHeHHblX OTXOAOB, 

. n p e K p a q e H u M  B e n y u c r x c r r  M n n a H w p y e M b r x  saxopo~e~uA, 
a T a K X e  B OYMCTKe M BOCCTaHOBJleHMU, HaCKOnbKO 3 T 0  B03- 

- MOXHO, 3 0 H b l  a3paUMM. O C H O B H ~ I ~  P e K O M e H n a u H M  IEER 
: I lpMBeneHbl  H a  C. 7. 

it 

. 1. *a crara~ ocHoeaHa Ha noKnaae IEER Poison in the C'adose Zone: 

. An examination of thtvats ro the Snake River Plain aqugerjhm the 
Idaho National Engineering and Environmental Laboratory. Ecnw 
0~060  He OrOBOpeHO, BCe CCblJlKn MOXHO H8ShC1 B 3TOM AOKJlUe. 

2. H~CMOTPR Ha TO, YTO B 3aXOPOHeHHblX OTXOAm COnePXHTCa 6onbwoe 
. Konurecrao ~ p m n ,  oco6ofi onacHom 3arpas~e~na UM BOAOHOCHO- 
. 1-0 ropnmma C~e#~-Pu~ep-Iln31~ 3a npenenaMw INEEL neT, nocmnb- 

KY TPUTH~~ PaCnaAaeTCR OTHOCWRJIbHO ~ L I C T P O  n0 CpaBHeHNK) C Bpe- 
Metiehr em nepetioca no rpaHuu INEEL. 

3. no  oueHKaM nMeeTcs Tame omno 65 ur nnpnu~-240. HWXHRR u 
. BepxHnn rpaHwubl  an^ 06ulero KonnLlecrBa nnym~nn-239/240 oue- 

HUBalOTCH COOTBeTcrBeHHO B 0,8 n 1.5 T. 

4 . 0 6  orpiulngetinnx mro n o m a  CM. Ha c. 83 nolcnana. 
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F. Bbl~~j'llJTe~We MnUIenb 160#~, MeXJlJ'HaPOAHOrO KOOPAMHaTOPa IT0 CBH3IlM C O ~ ~ ~ C T B ~ H H O C T ~ K ) ,  

B UHCTU'IYT~ M U P O B O ~ ~  3KOHOMHKW U MeXHCqYHaPOAHbIX OTHOIII~HCI~~ POCCM#CKO# aKaLleMII:M H V K  
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