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H a ~ w ~ u  C 1989 K, MHHHCT~~CTBO 3 H e P r e T H K k i  OCY- 

U e C T B n R e T  n p O Q a M M y  ~ K o J I o ~ H ~ ~ c K O ~ O  M e H e n X M e H T a ,  

H a u e n e H H y m  KaK pa3 H a  peueawe n p o 6 n e ~ b 1  sa rpns~e~m . 
OT R A ~ P H O - O P Y X ~ G H O ~ O  KOMnJIeKCa. B HaCTORUlee BpeMII  : 
rono~oii 6mnme~ 3~oii  n p O r p a M M b I  C o c T a a n s e T  npn6nn- . 
3MTeJlbHO 6 M n p A  ~ o J I J ' I ~ ~ o B :  B 1996 K MUHMCT~PCTBO 
3 H e p r e T u K M  onpenenwno s a ~ p a ~ b ~  H a  3 K o n o r w e c K y w  . 
OYMCTKY H a  6 n ~ a G u ~ e  75 n e T :  OHM c o c T a s H n n  227 M n p n  : 
n o n n a p o B .  n p ~ q e ~   TO cue H e  BCR c y M M a ,  n o c K o n b K y  B . 
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(1994 2.). Yvenble ):irbr "~depnoto ucnle6~11ur.ilen111a" nlar\. u tie ~ a u r . 7 ~  ydoe.7entsopu- 
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K p o ~ e  3TOrO B03HWKJlW 3KOJlOTHYeCKHe n p o 6 n e ~ b 1 ,  CBII3aHHbIe C 3 a V I I 3 -  

. HeHHeM nOYBbI U BOfibI. OTB~TCTB~HHOCT~ 3 a  nOYTU 36 MHnnUOHOB ~ ~ 6 0 -  
' MeTpOB PaAUOaKTHBHbIX H OnaCHbIX OTXOflOB, CODePXaUHXCII  B pas- 
. nMYHblX X p a H H J l H q a X  H a  137 n n O U a n K a X ,  H e C e T  M H H H C T ~ ~ C T B O  3 H e p -  

TeTMKM. OHO Xe OTBeYaeT 11 3 8  5 000 4r/Ke ~ e p a 6 0 ~ a ~ ) ~ q k i x  KOpnyCOB H 

. YCTaHOBOK, K KOTOPblM B & l ~ ~ b ~ e f i U I e ~  npki6a~rr~crr OKOJIO 15 000 n O K a  

ewe pa6o~aroq~x,  HO n o c T e n e H H o  s a ~ p b ~ ~ a e ~ b r x  npennpm~wii. 
. ~ P O U ~ B O A C T B O  OPYXHII H CBI13aHHbIe C 3TMM MePOnPMIITMIl HMeJIH 

CBOMM nOCneACTBMeM 3 a r p I I 3 H e H H e  79 M n H  K Y ~ O M ~ T ~ O B  IlO'iBbl ki IlO'iTM 

. 2 M n p n  K Y ~ O M ~ T P O B  rPYHTOBbIX BOn (KOTOP~IX XBaTHnO 6 b 1 , ~ ~ 0 6 b 1  Ha-  

* nOJIHHTb o3epo n n o q a n b m  1 O K M ~  W rny6u~oii  20 M). K p o ~ e  TOrO, M H -  

. HWCTePCTBO 3 H e p r e T M K H  OTBeYaeT 38 0 6 0 ~ 0 ~  OKOJIO 820 000 TOHH pas- 

CO B p e M e H e M  MeHIIJIMCb, H a Y W H U  C npki6nki -  

3 u ~ e n b ~ 0  100 unpn n o n n a p o B ,  K o r n a  npo6ne- 
M a  e4e  H e  6 b 1 n a  A 0  KOHUa O C O s H a H a ,  A 0  

1 T p l i n n n o H a  nonnapos. K H a c T o R q e M y  

B p e M e H H  MHHMCT~PCTBO 3 H e p r e T H K H  HOT- 

PaTkiJIO OKOJlO 40 MJIpn AOJIJ'IapOB. XOTII 3 T 0  

H 6 o n b r u ~ e  n e H b r k i ,  HO n p k i s e n e H H b I e  C Y M M ~ I  

A O n X H b I  PaCCMaTPHBaTbCR B KOHTeKCTe 06- 
UHX s a ~ p a ~  H a  H n e p H o e  opyxwe H a l i H H m  c 
1940 r., OUeHMBaeMbIX B 5,s TpWJlJlUOHOB 

( P H K C H P O B ~ H H ~ I X  AOJlJIapOB 1996 r. (Cma  
BXOART H 3 a T p a T b I  ~ ~ H T W O H ~ ,  T a K H e  KaK 

PaCXOAbI H a  CHCTeMbI J IOCT~BKH)~.  

4 H ,  YTO B IlAePHOM M C T ~ ~ ~ H U I M ~ H T ~  HaMe-  1 

n e p e H 0 C H O M  CMbICne.  Bce eue BenyTCII  AWC- . 

WIPP . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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KYCCkfM no flOBOny 0 6 a n ~ J l e ~ M X  ~ a ~ 6 o n e e  CHnbHO 3aTPX3HeHHbIX Y'IaCTKOB 

: zones"). K p o ~ e  TOrO, ' IT0 B 3TOM H e T  H ~ O ~ X O ~ U M O C T U ,  nono6~0e 6bu10 . 
6 b 1  HeCnpaBeAnHBO no OTHOLLIeHHm K Tehf ~ 0 0 6 4 e ~ ~ B a h l ,  KOTOpbIe J9Ke ' 

: H e C p  OrpOMHOe 6pem 6en, 0 6 y c n o s n e ~ ~ b l x  pa3B11meM aTOMH0TOOp)"XWI. . 
K ~ M Y  xe  3TH " ~ O X ~ ~ T B O B ~ H H ~ I ~ "  30HbI  Gb1~lk16b1 OIlaCHbI CaMW: OCTaBneH- 

: H b l e  6e3 O'IHCTKH, OHM npeACTaBJIXnH 6 6 1  yrp03y UeHHbIM BOAHblM P e C y p -  

c a M ,  a T a K X e  6 b 1 n ~  6b1 HCTO'IHHKOM pHCKa A m  ~ ~ ~ O ~ ~ C H O C T H  B UenoM.  . 

B MHnJIMapAbI AOJIJlapOB B W. H a n p ~ ~ e p ,  CYrUeCTByHYr n p o 6 n e ~ b 1  OXpaHbI 

: 6onbm~x KOnH'IeCTB M ~ H k i X ,  HaX0)JHUerOCII B PwHOaKTHBHbIX OTXOAaX . 
H H a  npeAIlpHflTHXX, BbIBeAeHHMX H 3  3KCllJlyaTaIJHM. K p o ~ e  TOTO, ~eo6xo- 

: AHMO nOMHHTb 0 ~ O C M I ~ H H O ~ ~  OnaCHOCTH B03HUKHOBeHkiX l lOXapOB W B3Pbl- 

BOB, ~ O A O ~ H ~ I X  n p o M c u e a u u M  B M a e  1997 r. H a  npennpnmuu Plutonium . 
: Finishing Plant B %~@opne. Peqs WeT H e  o m M ,  '1m6b1 ~ o o 6 ~ e  H e  TpaTtrTb . 

A e H b r H  H a . l l O ~ O ~ J I a T e n b U H K O B .  T TO TO H e  ~ 3 6 e x a ~ b .   TO 'IaCTb TOTO, ' IT0 ' 

: MU AOJIXHII 3 a n n a ~ ~ ~ b  3a X o n o n H y m  ~ o i i ~ y .  Bonpoc B TOM, KIK ~au60nee : 
- ~ @ @ ~ K T H B H O  HCnOnb3OBaTb 3TH CpeACTBa, '1~06b1 H O ~ H T ~ C R  npkleMneMbIX . 
: pe3yJlbTaTOB no O X p a H e  3AOpOBbII H 0 ~ p y l K a m r u e f i  CpeAb1, a T a K X e  o6ec- 

Ile'IHTb 6e30nac~oc~b AJlH H b I H e U H e I X  H ~ Y A Y U M X  n 0 ~ 0 J l e ~ H f i .  

~ K O ~ O ~ ~ I ' I ~ C K U  O'IHCTKa I I n e p ~ o - o p y ~ e f i ~ b l x  KoMWIeKCOB ~ > ~ K T H ' I ~ c K H  

BKnlo' laeT B ce611 A B e  OTaenbHbIe ,  HO B3aHMOCBII3aHHbIe COCTaBnIII0H)UIMe. . 
: 3 ~ 0 , B O - n e p B b I X ,  KPaTKOCPO'IHbIe I? CPeAHeCPO'IHbIe MepOnpHIITHII i20 60C- 
- CmaHO8jfeHUlO 0 K p ~ ) ~ a l O f l p u '  Cpedbl ,  KoTOPbIe HaUeJIeHbI H a  CHMXeHMe MJIM, . 
. eCnM B03MOXH0, YCTpaHeHHe Cepbe3HbIX ki O C T p O H a C y ~ H b I X  yV03 ki PHC- 

KOB. C IOA~ B X O m T  PHCKM n 0 X a p O B  H ~ 3 ~ 6 1 ~ 0 ~  ~ M K O C T ~ ~ ~  C BbICOKOaKTMB- . 
: HbIMH PaAHOaKTHBHbIMH OTXOAaMH H 6 b 1 ~ ~ p 0 f i  hfHQaUUl4 PaAHOHYKnUAOB ' 

B UO'IBe M rPYHTOBbIX BOAaX. B O C C T ~ H O B M T ~ ~ ~ H ~ I ~  MepOnpHIITHII ~ p a f i ~ e  
. BaXHbI  AnR 3aUWTbI  UeHHbIX 3eMeJIbHbIX H BOAHbIX PeCypCOB, TaKHX KaK . 

P e K a  Kony~6m H BOAOHOCHbIe rOPH30HTbl ora.llJIa.lla, C ~ e f i ~ - P H ~ e p - h 3 f i ~  

: u Tac~anyca. 
. * Bo-BTOP~IX, AOnOJ'IHBTb 3 T H  MePOIIPHXTHII AOnXCHa AOJIrOCpO'IHaR ' 

: n p o r p a M M a  no n p o 6 n e ~ a ~  0 6 p a u ( e r i u  c p a d u o a ~ n t u e ~ b u r u  o m x o d m t u ,  . 
KOTOPU B03bMeT H a  ce611 3a601-y 0 PanMOaKTkiBHbIX OTXOAaX, npOH3BeAeH- ' 

: HbIX B IIPOUIROM, a T a K X e  ~ O n Y ' I e H H b I X  B pe3yJ lbTaTe ~ e p 0 n p H I I ~ H f i  no . 
Bocc-raHoBneHHm o~pyxamuefi cpenbl H a  06aemax m e p H o r 0  KoMnneKca.  

: ~ T N  n B a  a C I I e K I a  p a 6 0 ~ b 1  H ~ O ~ X O A H M O  CKOOpnHHHpOBaTb TaK, n ~ o 6 b 1  KpaT- 

KOCPO'iHbIe A ~ ~ ~ C T B U H  H e  OCJIOXHIIJIM AOJIrOCpO'IHbIe MepOIlpHIITHR. 

. ~BPMOHM~B~VIF I  KPaTKOCPOqHblX 

VI ~onrocpoq~blx qenefi 

M e m y  BOCCTaHOBneHMeM 0 ~ p y X a H ~ e f i  CpeAbI  H 0 6 p a u e ~ H e ~  C pa- 
. AHOaKTHBHbIMH OTXOnaMH CYqeCTBYeT H ~ Y c T ~ ~ H H M ~ I ~ ~  KOH@JIWKT: ' IeM . 
- 

T q a T e n b H e e  nposom-rcx M e p o n p u R m a  no M ~ C T H O ~ ~  3 ~ 0 n o r ~ ~ l e c ~ 0 f i  O'IHCT- : 
. Ke, T e M  6 o n b u e  HaKanJIMBaeTCIl3aTpR3HeHHbIX MaTepHWIOB, C KOTOPbIMH 

H a n o  6yne~  0 6 p a r U a ~ b c R  KaK C PaAHOaKTHBHblhfH OTXOAaMH. B~IBOA H 3  : 
. 3KClUlyaTaIJMM B b I C O K 0 3 a ~ R 3 H e H H b l X  IIpe~IlpkfJI~Hfi,  AOnTOCpO'IHU 3 a U M T a  - 

rPYHTOBbIX BOA OT Pe3YnbTaTOB ~ ~ ~ O T B ~ T C T B ~ H H O ~ ~  IIpaKTEiKH C ~ P O C O B  B 

. IIPOLLIJ'IOM, OTBepXJJeHHe BbICOKOaKTHBHbIX OTXOAOB - BCe 3 T 0  n P H B e A e T  . 
K HaKOlUeHMH 3 H a W T e n b H b I X  O ~ L ~ M O B  AOJII'OXHBYUHX PaAHOaKTHBHbIX : 

. OTXOAOB. ( ~ T U  npOUeCCbl H e  CO3AakOT H O B y H  P a A M O a ~ M B H O C T b ,  a n e p e B 0 -  . 
A5IT CYqeCTBYkOUYtO PankiOaKTHBHOCTb B HOBbIe @0pMb1, C KOTOPbIMM H a 0  : 

. 06pa1&3~bc51 TaK, ' I T o ~ ~ I  CHH3WTb BCe B 0 3 M O I H b I e  PHcKH). 

CM.: Csen~m xononuofi eofi~bl. c. 3 . 



B p e 3 y n b ~ a ~ e  A e m e n b H o c T M  n p e A n p m T m  no 
p e n p o u e c c M H r y  H a  C a s a ~ ~ a - P k i ~ e p - C a f i ~  6 b r n o  n p o k i s -  

BeAeHO OKOnO nBYX MMnnMOHOB IXJlnOHOB 3 a l p R 3 H e H -  

H O r O  n n y T O H M e M  O T ~ ~ ~ O T ~ H H O ~ O  P a C T B O p M T e n R ,  

K O T O ~ ~ I ~ ~  COCTOMT M3 K e p O C l l H a  ki T ~ M ~ ~ T I I J I @ o c @ ~ T ~ .  

M3 3~01-o 0 6 ' b e ~ a  1 400 000 n 6 b 1 n o  C o x x e H o  B 50-x M 

60-x rogax OTKPbITbIM C ~ O C O ~ O M  B AbIMOBbIX KOCTpaX. 

B 1975 C ,  n R T b  J IeT CIIYCTII nOCJle  TOrO, KaK BCTynMnO B 

cmy p a c n o p r r x e H M e  o n p a B m a x  x p a H e H m  T p a H c y p a H o -  

BbIX (TPY) OTXOAOB B X p a H M n M q a X ,  I I ~ ~ A ~ ~ M R T M ~  coo6- 
u ~ n o ,  YTO 570 000 JI O T ~ ~ ~ O T ~ H H O ~ O  PaCTBOpMTenR 

COAepXaTCII B nBYX AeCElTKaX ~ M K O C T ~ ~ ~ .  T ~ ~ H c ) ' ~ ~ H o B o ~  
c o A e p x a H M e ,  c o r n a c H o  n o n y q e H H b I M  qw@pa~,  no-BM~M- 
MOM)', 6 b 1 n o  I I O P m K a  150 HaH0KK)PM H a  V a M h f .  C e f i Y a c  

npennpnmse coo6qae~, YTO omno 150 000 n pacmo- 
P M T e J I l  XPaHRTCR B HOBbIX ehlKOCTHX, HO YTO KaCaeTCII 

OCTaBUMXCR 420 000 A, KapTMHa OCTaeTCR H ~ H C H O ~ ' ~ .  B03- 

MOXHO, HeKOTOpiUI YaCTb 6 b m a  C O X X e H a  B ~ n e U M a J l b ~ 0 f i  

n e w  g n R  c x M r a H m  o T x o n o B  B K O H L I ~  7 0 - x - ~ a c 1 a n e  

80-x ronos. 
O U ~ H K ~  A 0 3  PaAkiaUMM O T  OTKPblTOrO CXI.IraHM5I 

OTXWOB, CMJIbHO 3 a p I I 3 H e H H b I X  I'InyTOHMeM, ~ e o 6 x o a ~ -  
MO IlPOBOAMTb B P a M K a x  IlpOQlaMMbI no OUeHKe ~03nefi- 
C T B ~  H a  3 ~ 0 p o ~ b e  nmnefi B pe3ynb~a~e 3 r c c n n y a T a u u w  

n p e n n p m T u H  H a  Casa~~a -Pn~ep -Ca i i~ .  
H e ~ o T O p b I e  eMKOCTM, KOTOPbIe Y>Ke MCnOJlb3OBaJlkiCb 

XpaHeHHII  PaCTBOpHTenH, 6 b m M  OIlOpCiKHeHbI n y T e M  

BJlHBaHMR B eMKOCTb BOnbI M OTKaYMBaHMH OTTYAa X M n -  

KOCTM. H ~ K O T O ~ ~ I ~  eMKOCTM ~ ~ I J I M  " 3 a ~ e Y a T a H b l W ,  T.e. 

3aJIMTbI UeMeHTOM, M P a 3 M e U l e H b I  H a  HOBOM YYaCTKe 

x p a H e H m  OTXOAOB H a  3~0fi xce nnouawe. C o a e p x a ~ ~ e  
P a A M O H y K J I ~ O B  B 3TMX eMKOCTIIX H a  MOhleHT MX "3alleYa- 

T ~ I B ~ H M I I "  H e  6 6 ~ 1 0  OUeHeHO. MHHMCT~PCTBO 3 H e p r e T M -  

KM c e f i c i a c  npOBO.4MT OnMCaHMe OCTaBULeRlCII O T ~ ~ ~ O T ~ H -  

H O r O  PaCTBOPMTeJIR B ABaAUaTM ABYX eMKOCTIlX H a  

c T a p o M  y l i a c T K e  x p a H e H m  OTXOAOB M n n a H k i p y e T  T a K x e  

" 3 a n e ~ a ~ a ~ b "  MX. 

3 a ~ a ~ ~ ~ a ~ w e  u e M e H T a  8 eMKocTM, B KOTOP~IX B c e  eqe  
HaXOnRTCR OTXOAbI, COAePXaUlMe ~ ~ J ~ Y T o H M ~ ~ ,  - COBep- 

U e H H O  ~ e a n e ~ ~ a ~ ~ b l f i  cnoco6. npw 3TOM OCTaeTCH 

npo6ne~a, KOTOPY~O ~ Y A ~ T  ~ p a i i ~ e  T ~ ~ A H O  p a 3 p e u w ~ b ,  

e C n M  B03HMKHeT y r p O 3 a  HapyULeHMR UenOCTHOCTM ehf-  

K O C T ~ ~ ~ ,  CiTO CIOYTM H a B e p H R K a  np0~30fi .4e~ a0 TOrO, KaK 

O C T ~ T O Y H ~ I ~ ~  ~ J I ~ T o H M ~ ~  B HMX PaCnaAeTCH.  & M ~ H T ~ U H H  

~ M K O C T ~ ~ ~  KaK MeTOfl BbIBOAa MX M3 3 K C n n Y a T a U M M  

IIBJIIIeTCH nPMMePOM TOrO, KaK " ~ ~ u I ~ H u R " ,  npMHMMae-  

M b I e  MHHMCT~PCTBOM. 3HePreTMKM CerOnHII,  3aKJlaAbI- 

B a m T  OCHOBy npo6ne~  no OCiMCTKe H a  3 a B T p a ,  TOYHO T a K  

Xe KaK HeI lpaBMJlbHOe o 6 p a q e ~ ~ e  C OTXOflaMki B np0U- 

nMYHbIX M ~ P O ~ P W I I T M ~  no YAUIeHMH MnM M3BJIeYeHMlO . 
M3 HMX PaAHOaKTUBHOrO 3 a q I I 3 H e H M R .  U p M  3TOM 06- 
P a U e H M e  C nOJly.ieHHbIMM OTXOAaMM HaAO nPOBOflMTb . 
T U a T e n b H O ,  M30JIMPYII MX, HaCKOnbKO BO3MOXH0, OT : 
0 ~ p y X a m ~ e ~  C p e n b I .  ~ P O B O ~  M e P O n P M I T H H  n0 BOC- . 
CTaHOBneHMH, 0 ~ p y X a I O 4 e f i  CpeAbI ,  H ~ O ~ X O ~ M M O ,  C : 
0 ~ ~ 0 f i  CTOPOHbI, CTpeMHTbCII MMHMMM3MPOBaTb PMCKW, - 
cyqecmymqwe ceronm, a c ~ p y r o f i  CTOPOH~I,  noc- 1 
TOIIHHO nPOAYMbIBaTb BOnPOCbI  AOIIrOCPOZIHOTO o6pa- - 
UeHMII  C PaAMOaKTMBHbIMU OTXOAIMH. E c n ~  IIpOBOAM- : 
M b l e  A ~ ~ ~ c T B M I I  no BOCCTaHOBJIeHkiKl C p e A b I  H e  COYeTa- - 
KITCII C XOPOULO IlPOAYMaHHbIM AOJlrOCPOCiHbIM 06- 1 
PaIIJeHMeM C PaAMOaKTMBHbIMM OTXOAaMM, OHM M O V T  . 
CTaTb O C H O B O ~ ~  6ynyqwx npo6ne~ .  H ~ C O M H ~ H H O ,  YTO 

~ a ~ 6 o n e e  c e p b e s ~ b r e  c e r o n m r u H w e  n p 0 6 n e ~ b 1  no ~ K O -  . 
J I o ~ H Y ~ c K o ~ ~  OYMCTKe HBJIRIOTCII pe3yJIbTaTOM MMeHHO 

' 

~ ~ ~ O T B ~ T C T B ~ H H O ~ ~  IlPaKTMKM B 0 6 p a q e ~ ~ ~  C OTXOAaMM . 
M no wx y ~ ~ n ~ 3 a u w ~ .  Cpenu ~ a ~ 6 o n e e  B a x H b I x  npu- . 
MepOB 3TOMY - ehlKOCTM, C O f i e P X a q M e  BbICOKOaKTMB- . 
H b I e  OTXOflbI B X ~ H ~ O P A ~ ,  3aXOpOHeHHbIe  T p a H C y p a -  

' 

HOBbIe (Try) OTXOjlbI M 3 a r p I I 3 H e H H b I e  BOAOHOCHbIe . 
Rlpki30~Tb1 KaK CJIeACTBMe ~ o ~ o Y H o ~ ~  npaKrMr?  c6poca ' 

M 3aXOPOHeHMII OTXOnOB H a  MHOrMX CIJIOqaAKaX. 

M H H U C T ~ ~ C T B O  3HepreTMKM I I p O A O n X a e T  p a 6 O T a ~ b ,  

T a K  M H e  IlPMHIIB c e 6 ~  3TOrO n p O C T O W  npMHUMna.  . 
Hanpri~ep, H a  n p e n n p u a T u M  B Oep~anne, m T a T  OraHo, : 
MUHMCT~PCTBO A ~ ~ ~ C T B O B W I O  B P a M K a X  KpaTKOCPOY- . 
HOrO nOAXOiIa K 0 6 p a q e ~ u m  C IIJaXTaMH, KOTOPbIe CO- : 
n e p X a J l M  OTXOnbI, 3 a r p I I 3 H e H H b I e  P a n M e M .  Bnocnen- . 
CTBWM 3 T 0  3HaYkiTeJIbHO OCJIOXHMJIO MePOnPMIITkiR no . 
M ~ B J I ~ C ~ ~ H I I K ,  OTXOAOB 143 U~XT,  K o r a a  nolpe6o~anoca . 
n e p e B e c T t i  MX B @ O P M ~ I ,  6onee n p w r o n H b l e  nm nonro- 1 
c p o ~ ~ o r o  0 6 p a q e ~ ~ x  (CM. n p k i M e p  no a e p ~ a n n y  H a  

CTP. 9). MMHMCT~PCTBO 3HePreTHKM T a K X e  nPOBOAkiT 1 
penpoueccwir 0 6 n y ~ i e ~ ~ o r o  T o n n m a  M c ~ e p x ~ e i i -  . 
~wure~ef i ,  p a s p y ~ a m q w x c ~  B 6accefi~ax nnn xpaae- 
Hwa O T ~ ~ ~ O T ~ H H O ~ O  T o n n w B a  H a  C ~ B ~ H H ~ - P u ~ e p - C a f i ~  - 
(CPC) B K ~ K H o ~ ~  K a p o n ~ ~ e ,  C U e n b K ,  CHMXeHtUI YQ03, 1 
KOTOpbIe n P e A C T a B J I I I W  3TM MaTepManbI .  B TO Xe CaMOe . 
BpeMR, nony~amq~ecr r  B p e 3 y n b ~ a ~ e  xoro BbrcoKo-  . 
aKTMBHbIe XMAKMe OTXOnbI Ilpe,QCTaBJU?lOT, B HeKOTOPOM 

pone, eqe  6 o n b u r y m  yrposy, n o c K o n b K y  OHM ycyry6nn- 1 
KIT npo6ne~y 0nOpOXHeHI.III  ~ M K O C T ~ ~  C BbICOKOaKTMB- ' 

HbIMW OTXOAaMM H a  CPC, a T a m e  YBeJlMYMBaKIT np0- 1 
h l e X Y T O q H b 1 e  PMCKM n p M  X p a H e H M N  MX B 3TMX e M -  - 
KO CTIIX . 

Apyroii n p k i M e p  A o n r o c p o s H b r x  npo6ne~, cosaa- . 
BaeMbIX MHHHCT~PCTBOM 3HepreTMKM, CBII3aH C UeMeH-  . 
T a ~ k i e i  ~ M K O C T ~ ~ ~ ,  C O n e p X a q M X  HeKOTOpbIe OTXOnbI . 

CM Ceen~vl xonoauon eorirub~. c 4 . 



M a e M b I e  no c~a6nn~3auuu  o~xo,qo~, a T a m e  ~ e c ~ a  p a s ~ e -  
WeHMR M T U n b I  X P a H M J I M u  - BCe 3TM BOnPOCbl  CBR3aHbI 

Mew)' co6oii. TO, YTO MHHMCT~PCTBO 3HepTeTMKM H e  C M O F  

no YBR3aTb MX M e w y  co6oji, M RBJIReTCR l ' I p k i Y E i ~ 0 ~  BbICO- 

KMX 3 a T p a T  M HeaAeKBaTHbIX pe3yn bTaTOB. 

OTL~BT IEER no s ~ o n o r m ~ c e c ~ o f i  

O'tLICTKe TePPMTOPMLl 

B CBOeM OKTRGP~CKOM OTYeTe 38 1997 r. "Csan~u XO- 

nodrrofi 6 0 6 ~ b l "  IEER npkisen ~ H ~ H T M Y ~ C K M ~ ~  0630~ M e P o -  

npkiRTMfi M M H M C T ~ ~ C T B ~  3 H e p r e T M K H  no BOCCTaHOBneHMIO 

0 K p y X a l O U l e f i  C p e A b I  M A O n r O C p O Y H O M y  0 6 p a q e ~ ~ m  C 

P a M O a K T M B H b I M U  OTXOAaM, a T a m e  AaJ l  O U e H K y  YCImMRM 

M M H M C T ~ ~ C T B ~  3HepreTMKM B 06nac~u ~ K O ~ O ~ U Y ~ C K O ~ O  

M e H e A X M e H T a .  O ~ ~ H W M  113 MMllynbCOB K HanMCaHMIO 3TOl-O 

OTYeTa ~ O C J I ~ ~ O  TO, 'ITO ~ ~ H M C T ~ P C T B O  3 H e P R T M K b i  T a K  

M H e  ~ O A ~ O T O B M ~ O  " ~ K O ~ O ~ H Y ~ C K ~ I O  3~cnep~u3y" (33) ,WM 

n p O r p a M M b 1  no BOCCTaHOBneHMIO 0 K p y X a E O q e E  C p e A b I  

HeCMOTPR H a  TO, YTO O H 0  B 3 m O  H a  c e 6 ~  IOPkiAMYeCKOe 

0 6 ~ 3 a ~ e n b C T ~ 0  no ee nO,4ITlTOBKe (CM. I lpMMeWtHMe 2 H a  

CTP. 2 I), a T a K X e  HeaJ@KBaTHOCTb 33 n n R  IlpOQaMMbI I lO 

06paqeaam C PaAMOaKTWBHbIMM OTXOAaMM CTOkiMOCTbIO B 

3 1 M n H  AOJlnapOB, KOTOpaR 06oruna C T O ~ O H O ~ ~  OCHOBHbIe 

B O ~ ~ O C ~ I ~ .  MHHUCT~PCTBO 3HepTeTWKM COrJIaCHJIOCb p a C -  

CMOTpeTb O W e T  IEER H A a T b  OTBeT Y e p e 3  30 n~efi.  Ha Ca-  

MOM A e n e  O T B ~ T  n p M r u e n  sepes m b  M ~ C R U ~ B  (CM. "ananor 
M e m y  MMHHCT~PCTBOM 3HePlXTMKM M IEER no 3KOJIOrM- 

Y ~ C K O ~  OYMCTK~~' ,  H a Y a n O  H a  CTP. 14). 
B OTYeTe 'LC6aJl~~ X O , ~ O ~ H O ' ~  6 0 f i ~ b l "  MbI  I lOnbITUIMCb 

0 6 p a ~ k i ~ b c R  K lXaBHbIM BOnpOCaM 3KOJIOrMYeCKMX nOCJIeA- 

C T B M ~ ~  llPOM3BOACTBa WepH0l-O OPJ9KMII Y e p e 3  a H m M 3  MaTe- 

P H m O B  no T p e M  p a 3 H b I M  n p M M e p a M ,  K a X ~ b ~ f i  M3 KOTOPbIX 

n o - C B O e M y  B a X e H .  

EMKOCTH C P ~ H O a K T H B H b I M H  OTXOBaMH B X ~ H -  
@0pBe, RBJlRIOLUMeCR ~ a ~ 6 o n e e  AOPOrMMM M TeXHMYeCKM 

CJIOXHbIMM 3JleMeHTaMM B n p O Q a M M e  no BOCCTaHOBJIeHMIO 

o~pynamurefi c p e n b I  B p a M K a x  mep~o-opyxefi~oro m M n -  

n e K c a .  

T p a ~ c y p a ~ o ~ b ~ e  (TPY) o-rxo~bl H a  ~ T M  ~ a M 6 0 n e e  

~ ~ ~ P R ~ H ~ H H ~ I X  n n o q a ~ ~ a x :  Xs~$opn, C a s a ~ ~ a - P n ~ e p -  
C~ET, H a u k i o ~ a n b ~ a R  n a 6 o p a ~ o p ~ ~  JIoc-AJI~Moc, Hauno- 
H a n b H a R  M H X e H e p H a R  M 3 K O n O r M Y e C K a R  n a 6 0 p a ~ o p u ~  
r u T a T a  Aiinaxo (INEEL) w Pesepsaum OK-PMAX. 06parue- 
H u e  c TPY-o~xona~w n p e n c T a B n a e T  co6oii ~ a ~ 6 o n e e  no- 
POITlCTORLQ'IO YaCTb IIpOQaMMbI no 06paue~wro C PWMO- 

aKTMBHbIMM OTXmaMW; 

a e p ~ a n n ,  npwnptia~~xe B ruTaTe Oraiio, R s n r r m -  

q e e C R  n p M M e p O M  TOrO,  KaK A n R  PeI I IeHMR n p o 6 n e ~  C 

OTXOAOMM, 3 a p N e H H b I M M  P U M e M  M TOPMeM, HCnOJIb3YeTCR 

HOBaR TeXHOJIOTHR. 



~ S ~ K T  B X ~ H @ O P ~ [ ~ ,  ~ O C T P O ~ H H ~ I ~ ~  B H a Y a n e  : 
40-x r O n O B  K Klry OT U e H ~ p a J X b H o f i  YaCTM U T a T a  . 
B ~ U M H I T O H ,  6b1n  OnHHM H 3  ABYX UeHTPOB n0 ' 

~ P O M ~ B O ~ C T B Y  NIYTOHMII mu mep~o-opyxefi~oii nporpara- . 
M ~ I  CUIA. ApyroH U e H T p  H a x o n k i n c r r  H a  Casa~~a -Pw~ep-  . 

C a i i ~  B K)x~oi i  K a p o n ~ ~ e .  B n e p M o n  c 1943 no 1963 r. B . 
X3~@0pne 6 b m o  n O C T p O e H 0  neBIITb  P e a K T O p O B  no npo- 1 
M3BOnCTBY llJlyTOHMII M n X T b  pa,4MOXMMH.ieCKMX n p e n n p k i -  . 
I I T M ~ ~  no x w M w Y e c K o M y  o T n e n e H u m  n n y T o H m  ki3 y p a H a  M 

' 

O U ~ H K U  o6qero 
KOnUYeCTBa, nonypacnana, 

U-235 704 000 000 

U-238 4 460 000 000 

C nonpaeuoii Ha pacnan Ha nHsapb 1996 r. 
C l c r o r t t ~ ~ :  Contai~ting the Cold Mess, p. 199. 

n p o n y m o B  n e n e H m .  Bce p e a m o p b r  M p a 6 o ~ b r  no penpo- 
UeCCMHry 6 b l n k i  OCTaHOBJleHbI B KOHUe 80-x rOJOB. H~CMOT- . 
PII  H a  3 T 0 ,  B p e R l X  O T  B p e M e H M  p a 3 n a m T C I I  n p M 3 b l B b l  . 
B O ~ O ~ H O B W T ~  H a  3 T O h l 0 6 S e K T e  HeKOTOPble TeXHOnOrMYeC- . 
KMe OnepaUMM, TaKMe KaK npOM3BOflCTBO TPHTMII. 

B p e 3 y n b ~ a ~ e  3 ~ c n n y a ~ a u t r ~  ncITM p a n M o x n M M r e c K M x  . 
I l p e n r ~ p M I I ~ M f i  B X3~@0pne 6 b l n 0  H a p a 6 0 ~ a H 0  O ~ O M H O e  : 
KOJIMYeCTBO BblCOKOaKTMBHbIX XMAKMX OTXOAOB, KOTOPble . 
c o n e p x a T  n p o n y m b I  nenewn (~ex~euufi-99, uesnfi- 1 37, : 
c T ~ o H u M ~ ~ - ~ O ) ,  a T a m e  O C T ~ T O Y H ~ I ~ ~  I I J I ~ T o H M ~ ,  M>aH M npy- + 

TMe TIIXeJIbIe  PanMOaKTMBHble 3neMeHTbl .  COCT~B OTXOnOB : 
B X ~ H @ O ~ A ~  OKa3anCJI HaCTOnbKO CJIOXHbIM, a M a c U T a 6 b l  - 
TaKMRlM ~ O ~ ~ U I M ~ . I W ,  CiTO BOCCTaHOBJIeHMe 0 ~ p y ~ a m ~ e f i  1 
c p e n b r  H a   TOM y q a c T K e  o~asanoca ca~of i  cnox~oi i  sana~eii . 
M3 BCeX M ~ P O ~ P W I ~ T H ~ ~  no BOCCTaHOBneHMto C p e n b l  B CUA.  1 
B X 3 ~ @ 0 p n e  HaXOnMTCII 177 ~ M K O C T ~ ~ ~ ,  B KOTOPbIX . 

XpaHIITCX n p H M e p H 0  54 MJlH ranJ IOHOB (206 000 M ~ )  BbICO- 

. KOaKTMBHbIX OTXOflOB. C o n e p ~ a H M e  PanMOaKTMBHOCTM B . 
HMX COCTaBnHeT n p M 6 n M 3 M ~ e J I b ~ 0  200 M n H  KIOPM (1 49 eM- : 

. K O C T ~ ~ ~  C 0 n l l H a p H o f i  060~10liK0fi M 28 6onee HOBblX eM-  . 
K O C T ~ ~  C n B o f i ~ 0 f i  0 6 0 ~ 1 0 Y ~ o f i ) .  no  0 6 S e M y  3 T 0  COOTBeTCT- : 

. B y e T  60 % BCeX BbICOKOaKTMBHbIX OTXOJJOB B CmA (B eM-  . 
KOCTIIX H a  C ~ B ~ H H ~ - P M B ~ P - C a f i ~  c o n e p x M T c H  ~ a ~ 6 o n b u e e  : 

. KOnMreCTBO Pa~MOaKTMBHOCTU,  n p M M e p H 0  n B e  TPeTM OT . 
o6qero ~onw ~ i e c ~ ~ a ) .  

. OKOJIO 67 ~ M K O C T ~ ~ ~  C 0 n M H a p H o f i  06onor~ofi I lpOTe-  . 

K a m T  MnM e C T b  nOAO3peHMII, l i T 0  OHM npOTeKaloT.  0 6 b e h l b l  : 
M PaAHOaKTMBHOe COfiepXaHMe 3TMX YTeYeK no CMX HOP 

TOYHO H e  o n p e u e n e t i b l .  B ~ ~ M H  OT B p e M e H n  B n e q a T M  IIOIIB- : 
J'IXIoTCX o @ k i u M a J l b ~ b l e  AaHHbIe,  HO npM3TOM n0 M e p e  nOIIB- . 
JIeHMR  HOBO^^ MH@OPM~UMW O U e H K l l 0 6 b e M 0 ~  M P a M O a K T H B -  

HOCTM, KaK n p a B M n 0 ,  B03paCTaIOT (CM. ~ a 6 n k i I l b l  1 M 2). . 

3arpg3~e~vle SOH aspa~vlvl 

: TOBbIX BOP. BOKPYr ~ M K O C T ~ ~ ~  M n O n  HMMH, 1 1 3 ~ e ~ ~ H b l f i  KIK . 
s o ~ a  a3pauuw. 3 o ~ a  a 3 p a ~ u ~  B X3~@0pne T a K x e  n o c T p a -  . 

: nana M OT n p y r M x  B M ~ O B  ~ ~ X O P O H ~ H M I I .  H a n p ~ ~ e p ,  6 0 n b -  . 

HO n n R  ~ T M X  ueneii. C ~ n b ~ o  s a r p ~ s ~ e ~ ~ a r r  s o ~ a  a3pauww 
. . 

. n p e n c T a s n x e T  co6ofi 6 0 n b U y m  yrposy nns ~ a M 6 0 n e e  . 
- B a x H o r o  B o n H o r o  06~ema ce~epo-sanana CUIA - p e K n  . 

CM.: XSH~OPQ. C. 6 . 
npyl~ewa~yl~. c. 24 
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. K o n y ~ 6 ~ r r ,  KOTOPU n p o T e K a e T  qepes p e s e p ~ a u ~ m  X ~ H -  
@ 0 p & a .  B C n y l i a e ,  e C n M  H e  YAaCTCX BOCCTaHOBHTb 3 0 H Y  

a 3 p a U M U  M YAaJlMTb PaAMOaKTMBHbIe OTXOAbI M3 ~ M K O C T ~ ~ ~ ,  

3TOMY paf i0~y M nK3AaM, npOXMBaIOUJHM TaM,  a T a K X e  

C ~ ~ ~ C K O X O ~ R ~ ~ C T B ~ H H ~ I M  YlVAbRM, PaCnOJIOXeHHbIM B 3~0fi 

MeCTHOCTM, ~ Y A ~ T  q 0 3 M T b  IIOCTORHHSLIi OnaCHOCTb, ZITO 

M O X e T  npMBeCTM K H e n p e & C K a 3 y e M b I M  IIOCJlenCTBMIIM. 

CO~"~CHO HeAaBHHM AaHHbIM, O W a n O C b ,  ZITO CMTYaUMII 

C 3aQR3HeHMeM B p e 3 y n b T a T e  yTeSKki  M3 ~ M K O C T ~ ~ ~  C BbICO- 

KOaKTMBHbIMM OTXOAaMM 3HaZIklTeJIbHO X y X e ,  l i e M  n p e A n 0 -  

. naranw paaee. B a s r y c T e  1998 r. MMHMCT~PCTBO saepre- 
' 

TMKH BbInYCTMnO OTZIeT, B KOTOPOM ~ M J I M  MCCneAOBaHbI 

- YTeZIKM B T a K  Ha3blBaeMOM ' ' P e 3 e p ~ y a p ~ 0 ~  n a p ~ e  SX", 
BtcnkOZIaIOqeM 5 ~ M K O C T ~ ~ ~ ,  M3 KOTOPbIX npOTeKaIOT 4, M 

. n k i r u a  o A H a  n3 B c e x ,  KSIK nonaram, n o K a  ewe H e  n p o T e r c a -  

e ~ ' .  C O ~ ~ ~ C H O  OUeHKaM, flpMBeAeHHbIM B OTZIeTe, M3 ZIeTbI- 

. p e X  ~ M K O C T ~ ~ ~  BbITeKJIO 413 000 raJIJIOHOB XWKOCTM, 3aT- 

P I I ~ H ~ H H O ~ ~  IJe3kieM- 137 @WMOHYKTIM& C IlePMOAOM IIOJIy- 

. P a C n a n a  30 J E T )  C YPOBHeM P ~ M O a K T M B H O C T k i  B 1 MJIH KIO- 

PM (B~PXHIIII O U ~ H K ~ ) .  HMXHRR oueaica, n p n s e n e H H a a  B 

. 3TOM OTZIeTe, COCTaBJIReT ClOJ'IOBMHy 3TOrO KOnMZIeCTBa. 

B O T q e T e  OTCYTCTBYeT aHaJ'IM3, HaCKOnbKO YYBCTBMTeJlb- 

. H ~ I  p e 3 y n b ~ a ~ b r  K B a p w a u u n M  B npennonoxeawax, wcxo~a 
M3 KOTOPbIX 6 b m M  nPMHIITbI KJIIOYeBbIe n a p a M e T p b 1 .  B H e M  

. OTMeZIaeTCI, ' IT0 H e O n p e A e n e H H O C T b  AOCTaTOYHO BenMKa, 

HO HOBbIe  OUeHKM O G I ~ M O B  YTeZIKM PaAUOaKTMBHOCTM 

. 3HaYMTeJlbHO BbIUle  TeX, KOTOPble 6 b 1 n ~  C A e n a H b I  P a H e e ;  

OUeHKM PaAMOaKTMBHOCTM T a K X e  BbIUIe.  n p e J l b 1 ~ ~ U J k i e  

. OUeHKM no PaAMOaKTMBHOCTH ue3MR- 137 B 3 a r p R 3 ~ e ~ ~ 0 f i  

XMnKOCTH, K O T O P U  BbITeKna  M3 ~ M K O C T ~ ~ ~ ,  6 b m ~ ,  npa6nw- 
. 3MTeJIbHO 1 MMJIJIHOH KIOPM. B ~ a 6 n .  2 n p M B e n e H b 1  pa3nMZI- 

H b l e  OUeHKM O G I ~ M O B  X M A K O C T ~ ~ ~ ,  KOTOPbIe Bb1TeKnl-i H 3  

. 3TMX ZIeTbIpeX ~ M K O C T ~ ~ ~ .  

Y c ~ n ~ a ,  H e n a B H o  n p e n n p u H a T b r e  s e ~ e c ~ u ~ e n e ~  MM- 

. H U C T p a  no 3 H e p r e T M K e  ~ P H C T O M  MOHW~OM n0 pa3pa60~~e 

ROBERT DEL TRIDICI . 

HayZIHO O ~ O C H O B ~ H H O ~ O  IlOfiXOfla K npo6newe 3 a q R 3 H e H M I I  : 
3OHbI a3paukiw, A O n X H b I  6 H T b  Pa3BkiTbI A U I e e .  MM ~eo6xo- 
AMMO n p m a n  n e p s o c T e n e H H o e  s~aqe~we.  Tame ~eo6xo- : 

. AMMO TLlJaTeJlbHO n e p e C M O T p e T b  B O n p O C  06 M3BJIeZIeHMM . 
OTX0,QOB M3 e h l ~ ~ c ~ e f i  M BbIBOne nOCJIeAHMX M3.3KCnJIyaTa- : 

. UMM.   TO 06ycnoane~o TeM, lim n p M  c e r o n m u H e M  n n a H u -  . 
poaaHMM, no-BMAMMOM~, 6 o n b r u e  nonaramcn H a  M o n e n u  

' 

C I'PYHT0BbIMI.I BOAaMM, KOTOPbIe no pe3yJIbTaTaM HeAaBHMX . 
U C C ~ ~ . ~ O B ~ H H ~ ~  6 b m w  n p M 3 H a H b I  HeaAeKBaTHbIMM. K p o ~ e  : 

. TOTO, H ~ O ~ X O A M M O  O ~ Y ~ J I M K O B ~ T ~  A a H H b I e  no YTeciKaM U . 
MMrPaUMM PaAMOHyKJIM,QOB. 

. 3 s ~ e ~ a  ~ M K O C T ~ ~  

Bce n p o ~ e ~ a m r u ~ e  e M K o c T H  H a  oherne B X ~ H @ O P A ~  . 
: IIBJlIIIOTCII eMKOCTIIMM C " O A H H ~ P H O ~ ~  060no~mfi", T.e. Y eM- 1 

+.,I , %, , . ,I,% P - , . A ,, .c x,p:  w ,  ; . n ,*a; I " >,,,~r 'r "-'v- .: 
T A E ~ ~ W  2: ~ U E W ~ : ,  ' ~ybp iqG y~~qli ;~1'  , va. L & ~ & I ~ D ( ~ ~ ~ ~ " ~ : & , I ; I ; ' ~  "'.. "C 

* , , '% , ' , ,, ., . ,< < > , .' * < , , , , A* , \< \ , * . ,  ;.%",, ~~ : -~ :? : *x? /? ,~ :~?> .> * ,~~> : , : $  \ 22, 

SX- 108 SX- 109 SX- 1 1 1 SX-112 

O u e ~ ~ a  n o  Hanlon, 1996 9 100-1 33 000 M e ~ e e  38 000 1 900-7 600 1 14 000 

O u e ~ ~ a  no Grand Junction, 1996 133 000 Ao 950 000 " H ~ T  , U O C T O B ~ ~ H O ~ ~  
OUeHKU Y T ~ ~ K M ' '  

114 000 

O u e ~ ~ a  no Agnew and Corbin, 1998 387 600-771 400 21 2 800-421 800 53 200-209 000 83 600-167 200 

MCTOSHHKH: Bsaro c coKpatucnnflhfu u3 Containing the Cold War Mess, p. 184; B.M. Hanlon, Waste Tank Stintmary Reports, HNF (formerly 
WHC), EP-0182, (Richland, WA: US DOE Officc of Environmcntal Rcstoration and Waste Managcmcnt, 1996); US DOE, Vadose Zone 
Characterization Project at the Hanford Tank Farms, SX Tank Farm Report, DOE/ID/12584-268, GJPO-HAN-4, (Grand Junction, CO: Grand 
Junction Projccts Officc, Scptcmbcr 1996); Agnew and Corbin 1998, pagc 7 (nonnoc nassanuc CM. B ccbrnKe 1). 



OCHOBHOM 06paqan~ca T a K  Xe, KaK M C " H U ~ K O ~ K T M B H ~ I M W ~ '  

OTXOAaMM, M llpOM3BOnktnM MX 3aXOpOHeHMe H a  ~e6onbruux 
rny6u~ax. B 1970 r. 6 b U I  B B e n e H  H O B ~ I ~ ~  KJIaCC OTXOAOB - 
T p a H C y p a H O B b I e  (TPY). OHM ~ ~ I J I M  O n p e A e n e H b I  K a K  

OTXOAbI, C O A e p X a 4 M e  6onee ' IeM 10 HaHOKIOPM H a  q a M M  

T p a H C y p a H O B b I X  3J leMeHTOB C n e p M 0 A O M  n O J I y p a C n a n a  

6onee 20 n e T  (B 1984 r. 3m s ~ a ~ e ~ ~ e  6b1no y B e n m e a o  no 
100 HaHOKEoPM H a  ~ P ~ M M ) ' .  TPY-OTXOAM B b I 3 b I B a m T  

c e p b e s ~ b ~ e  onaceam as-3a 6 o n b m m  n e p u o n o B  nonypacna- 
A a  TpaHCypaHOBbDc 3neMeHTOB,  TaKMX KaK nny~o~kifi-239, 
H MX B p e n H O r O  B O ~ A ~ ~ ~ C T B M E I  H a  3AOPOBbe ' IenOBeKa. OHM 
6 b m a  n p M 3 H a H b I  nOCTaTO'IH0 OnaCHbIMM M. AOJlXHbI nOA- 

n e x a T b  ~ ~ X O P O H ~ H M H )  B reonorE. iYecKMx x p a ~ k i n k i q a x .  

C M T ~ ~ I J H I I  eqe  6 o n b r u e  o c n o x a w n a c b  T e M ,  YTO no 
1970 r. H e K o T o p b r e  0 6 s e ~ ~ b 1  opyxeti~oro K o M n n e K c a  PYKO- 

B o n c T B o B a n M c b  CBOMM O n p e n e n e H M e M  TPY-OTXOAOB, H e  

c o s n a n a m q u h l  c o n p e n e n e H M m M  HM KOMMCCMM no aToM- 

HOG 3 H e P r M H  (KA3), HM M H H M C T ~ ~ C T B ~  3HepreTMKM, n p M -  

HXTbIMki n 0 3 A H e e .  H ~ K O T O ~ ~ I ~  0 6 s e m b 1  nPOMrHOPMPOBanM 

HOPMaTMBbI,  W3AaHHble KA3 B 1970 r., M l IpOnOJIXaJ lM 

llPMBbI'IHYtO n p a K T M K y  3 a X O p O H e H M I l  M A p y r O r O  P O n a  

y~wnw3auum TPY-o~xono~. H a n p ~ ~ e p ,  B n e p k l o n  M e x n y  

1966 U 1984 C TPY-OTXO~~I M3 OK-PH~X CMeLUMBZUIWCb C 

UeMeHTOM ki 3aKa'IMBZUIMCb B m y 6 M ~ ~ b I e  reOJIOrM'IeCKMe 

. (POPM~UWW (npaK'M~a, Ha3bIBaeMaA " r M n p 0 p a 3 p b 1 ~ " ) ,  'IT0 . 
n p M B e J I 0  K 3aQII3HeHUIO QYHTOBblX BOA. C HeKOTOPbIMM 

. TPY-OTXO~~MU, KOTOPbIe ~ ~ I J I W  OTHeCeHbI  K K n a C C y  OT- ' 

XOAOB, I I O A n e X a U M X  XpaHeHki IO BO BPeMeHHbIX XpaHM- 

nwqax, ( P ~ K T W ~ ~ C K M  0 6 p a u a n ~ c b  H e  H w e x a u m  o6pa- 
 OM, B p e 3 y n b ~ a ~ e  'IeW T e n e p b  OHM o T H e c e H b 1  K KaTeropkiM 

" ~ ~ X O P O H ~ H H ~ I X  OTXOAOB", H a n P M M e P ,  B O K - P U ~ X ~  M 

C a s a ~ ~ a - P ~ s e p .  Hepa36epwxa B H o p M a T u B a x  M npamme 
H a  M e C T a x ,  a T a K X e  OTCYTCTBMe nPMHYAWTenbHOrO co6nm- 
AeHMIl HOPM 3HaYMTeJlbHO OCJ'IOXHMJlM 3KOJIOI'MYeCKYIO 

O'IWCTKY, n o c K o n b K y  ceiiqac p a 3 n a l i H b I e  K a T e r o p t i w  TPY- 
OTXOAOB n e p e M e r u a H b I  B M e c T a x  ~ ~ X O P O H ~ H M E I .  

K p o ~ e  3 T O r 0 ,  A a H H b I e  no 0 6 % e ~ a ~ ,  MaCCe U PaJJMOaK- 

THBHOCTM 3 a X O P O H e H H b I X  T P a H C Y P a H O B b I X  OTXOnOB M 

TpaHCypaHOBbIX IIO'IB BapbUpyEOT OT o6sema K o 6 5 e q  M, 

B IJeJlOM, HeYAOBneTBOPHTeJIbHbI. A0 H e A a B H e r O  BpeMeHM 

A a H H b I e  M M H M C T ~ ~ C T B ~  3HePreTMKI-i no PaAUOaKTMBHOCTki 

OTXOnOB exeronao 0 6 0 6 4 ~ ~ c b  B O T Y ~ T ~  H a  OCHOBe o6se- 
A M H ~ H H O ~  6 a 3 b 1  A ~ H H ~ I X * .  OAH~KO A a H H b l e  no TPy-OTXO- 
A a M  H ~ O ~ ~ E I C H H M ~ I M  06pa30~ BapbMpytOTCIl OT r O A a  K r0ny 
U H e  COrnaCYIOTCR C AaHHbIMM, npUBOAMMb1MI-i B spy- 
r M x  n o q ~ e ~ ~ a x  (nonpo6~0 H a  c ~ p .  12). Hanpki~ep, no 
06aerny B ~ O C - h a ~ 0 c e  C y 4 e C T B y l O T  A B e  COBepLUeHHO 

p a 3 H b I e  OueHKki KOJIH'IeCTBa nJIyTOHMII B OTXOnax: OAHa, 

O ~ ~ ~ J I M K O B ~ H H ~ I ~  I U T ~ ~ - K B ~ ~ T M ~ O ~ ~  MHHHCT~PCTB~ 3 H e p -  

I'eTMKM B OTYeTe " ~ J ~ Y T o H H ~ ~ :  n e p B b I e  50 J I ~ T " ,  - 6 10 d, 
a A p y r i M ,  npMBOAMMiM B APYrMX MCTOYHMKaX, - 1375 &. 
O ~ L I ~ C H ~ H H ~  3~0fi O ~ ~ O M H O ~ ~  Pa3HNIJbI B 765 KI. (KoJIM~~~cT-  

Ba,  AOCTaTOYHOrO AnI l  npOM3B0,QCTBa 6onee 150 e n M H H u  

I l n e p H O r O  o~YxMII), HaCKOJlbKO H a M  M3BeCTH0, A 0  CUX H O P  

H e  6 b m o  AaHO. 

B KOHIJe 50-x m n O B  H ~ u M o H N I ~ H U I  aKaneMMR HayK CmA n N I a  p e K O M e H & a ~ U H  no 3aXOPOHeHHK) BbICOKOaKTWBHbIX 

OTXOnOB B TeOJlOTMSeCKMX @ O P M ~ ~ E I I X ,  TaKMX KIK COJIlHbIe nnaCTbI,  PaCnOJIOXeHHble H a  6 o n b m o i i  r ny6u~e  n0n 3eMJIefi. B 
60-x 6 b m o  n p o B e n e H 0  H3ygeHMe pma TaKHX MCCT, a B 70-x 6b1n MCCnenOBaH @OH ~ 6 n ~ 3 ~  Kapnc6ana, U I T m  HbK)-M~KCUKO. 

B 1979 E Ko~rpecc CaHK4MOHMpOBNI CTPOMTeJIbCTBO H a  3~0fi nnOI4aAKe O n b I T ~ o m  npenllpURTMR no H3OJIRUHM OTXOnOB 

(WIPP) H B 80-x 3TO CTPOMTeJlbCTBO HaSWIOCb. 

B T e W H M e  ABaauaTM JET, C MOMeHTa P X i p e U e H M n  CO3naHPUl WIPP, M H H M C T ~ ~ C T B O  3HepTeTMKM nbITaeTCR OTKPbITb 3 T 0  

npenl lpMHTHe no )JTMnM3auMM HeKOTOPbIX TPaHC)'PaHOBbIX (TPY) OTXOnOB, HaKOnneHHblX H a  em n n 0 q a n K a X .  OAH~KO 
WIPP n 0 n B e p r a e T C R  cepbe3~0fi KPMTHKe OTHOCMTenbHO er0 T ~ X H M Y ~ C K O ~ ~  nPMTOAHOCTM KaK MeCTa 3aXOPOHeHMR. 

nocne MHoroneTHMx o T c p o q e K  AIXHTCTBO no o x p a H e  o~pyxamqei i  c p e n b r  (EPA) B b l n a n o  e M y  n n u e ~ 3 n m  H a  n o n p e H u e  M 

x p a H e H M e  TPY-o~xono~.  O n ~ a ~ o  J I M U ~ H ~ M X  H e  p a c n p o c T p a H R e T c n  H a  n o n y l r e H H e  n x p a H e H t l e  T a K  ~ a s b ~ s a e -  

MbIX " ~ h . l e I l I a ~ ~ b 1 ~  O T X O ~ O B " ,  T.e.  c ~ e c e f i  TPY-OTXO~OB M XMMMYeCKMX B e U e C T B ,  PeTJIaMeHTMpOBaHHbIX B 
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y M H H H C T ~ ~ C T B ~  3HePreTMKM H e T  CTaHAapTHOrO MeTO- 

na A n R  c6opa M y Y e T a  AaHHbIX no T P Y - o T x o , ~ ~ M .  K p o ~ e  
TOTO, O H 0  H e  B COCTORHMM I lpenOCTaBMTb K~KO~O-nu60  pa- 

: ~ Y M H O ~ O  0 6 - b ~ c ~ e ~ M x  ~ T M M  p a c x o ~ e H M R M ,  OTWT IEER 
- I I p O ~ e M O H C T p M p O B a A ,  YTO A a H H b I e  M M H H C T ~ P C T B ~  3 H e p r e -  

: THKM no TPY-OTXO~~M 6 e 3 ~ a n e X ~ O  A ~ @ ~ K T H ~ I  U IIPOTMBO- 

PeYMBbI IIO BCeM O ~ ~ K T ~ M ,  3a MCKJ'IlOYeHMeM Haukio~anb- 
~ o i i  n a 6 o p a ~ o p ~ ~  B Aiinaxo (INEEL), me 6 b m w  npempa- 
HRTbI HeKOTOPbIe YCMJlkiR IIO ~ 6 0 p y  nOCTOBepHbIX AaHHbIX. 

3a T e  n R T b  MeCRUeB, KOTOPbIe MUHHCT~PCTBO 3HePTeTMKU 

no-rpanino H a  peue~swm me-ra IEER, OHO T a K  u H e  c M o r n o  

IlpeAOCTaBMTb AOKa3aTenbCTB HaJlMYUR TeXHMYeCKONJ PYKO- 

BOACTBa MnM MeTOAOB no 0 6 e c n e ~ e ~ ~ m  KaYeCTBa, KOTOPbIe 

6 b 1  OHO kinM ero n o A p R A m K u  U C I I O ~ ~ S O B ~ ~ M  nna o6ecne- 
YeHMII nOnHOTbl  HH@OPM~UMM. 

C O ~ J I ~ C H O  O q e H K a M ,  CAenaHHbIM B eAMHCTBeHHOM BbI- 

n O n H e H H O M  MCCneAOBaHMM @ ~ K T M Y ~ C K M X  3 a n M c e f i  ( n p 0 B e -  

' A e H o  B H a u u o ~ a n b ~ o 2  n a 6 o p a ~ o p ~ ~  r u T a T a  Afinaxo no 3a- 
XOPOHeHHbIM TPY-OTXOA~M), T ~ ~ H C Y ~ ~ H O B O ~ ~  PaAMOaKlMB- 

HOCTM 6 b l ~ 1 0  B 9-12 pa3 6 o n b r u e ,  Y e M  IIO npe&bI,4yIJJUM 

OUeHKaM. B HWX COflePXHCanOCb B TPM pa3a 6 o n b r u e  MaCCbI 

T p a H c y p a H o s b u t  p a ~ ~ o ~ y w r w n o e ~  (CM. 06cymse~~e B nepe- 
A O B O ~ ~  C T a T b e  H a  C q .  17). Hec~o-rpn H a  3TM IIOpa3MTeJIb- 

H b I e  3aKJIH>YeHMR, M~~HMCT~PCTBO 3HepTeTMKM nOYTki H e  

nbITWlOCb I l e p e C M O T p e T b  M yCOBepUeHCTBOBaTb OUeHKM no 
KOJIMqeCTBaM 3 a X O p O H e H H b I X  TPY-OTXOAOB H a  A p y r M X  

. o6semax H n u  n e p e c M o T p e T b  CBOW c T p a T e r M m  no o6pa- 
' 4 e H k i m  C 3TkiMM OTXOAaMM. n o ~ p e 6 0 ~ a n o c b  o n y 6 n ~ -  
. KOBaTb OTYeT IEER, Y T O ~ ~ I  MHHMCT~PCTBO 3HepreTkiKM,  

- no K p a i i ~ e i i  M e p e ,  n p ~ s ~ a n o ,  YTO, BO~MOXHO, C y U e C T B Y W T  

: npo6ne~b1,3acny~~~arouue BHMMaHMII. 

n o  MMeIOuMMCR AaHHblM,  UO-BMAMMOMY, UPMMePHO 

: A B e  T P e T H  OTXOAOB 3aXOPOHeHbI B ~ e r n y 6 0 ~ ~ x  KOJIOAUaX M 

T p a H r r r e R x  (B OCHOBHOM, A M p e m M B H o m  n p e K p a u l e H M R  

nono6~oii IlpaKTMKM B 1970 I-.). OCT~BILIUCR TPf3T.b OTXOAOB 

CKJIaAMpOBaHa BO BPeMeHHbIX X p a H m M u a X ,  n p e M M y u e c T -  

BeHHO B KPbITbIX Ha3eMHbIX COOpyXeHMIIX. 

- MUHHCT~PCTBO 3HePreTWKM T P a T H T  ~ O J I ~ U I Y M  4 a C T b  

CBOMX AeHer ,  OTBeneHHbIX H a  Y n p a B J I e H k i e  TPY-OTXOA~MM, 
- H a  TO, 'ITO H e  ABnReTcR H a  C e r o A H a  n e p ~ o c ~ e n e ~ ~ o f i  3a- 

- I l e p e M e u e H M e  CKnaAMpOBaHHbIX BO BpeMeHHbIX 

. x p a ~ ~ n w q a x  OTXOAOB H a  o n b m o e  n p e n n p m T n e  no ~ 3 0 -  

MUMM OTXOnOB (WIPP) B UITaTe H b m - b i e ~ c ~ K O  (CM. BCTaB- 

. ICY H a  C. 7). Pi3 B c e x  TPY-OTXO~OB, OTXOA~I, c K n a n w p o s a H -  

H b I e  BO BPeMeHHbIX XpaHWIMI4aX, IIpeACTaBnREoT HaUMeHb-  

LUyW y r p O 3 y  B KPaTKO- M C ~ ~ A H ~ C P O Y H O ~ ~  IlepCneKTMBe, no- 
* cKonbKy,  B OCHOBHOM, MX x p a H e H M e  n o A s e p r a e T c n  MOHMTO- 

. PMHW tl OHM C o A e p x a T c x  B ~ ~ I T ~ I X  C o o p y x e H M R x  nnu Ha- 
* 

x o , n , ~ ~ c a  B npoqecce n e p e M e u e H M a  B T a m e  x p a H M n w u a .  

. MOHMTOPMHI~ noneepram-rca B H O B ~  I I ~ O M ~ B O A M M M ~  TPY- 
OTXOAbI, KOTOPbIe T a K X e  X P W T C R  BO B p e M e H H b I X  XpaHM- 

. n k i u a x .  

B WIPP H e n b 3 R  nOMeCTMTb T e  OTXOAbI, KOTOPbIe I lpeA-  

. CTaBnIIWT co6oii ~ a ~ 6 o n b r u y m  npo6ne~y: 3aXOpOHeHHbIe  

TPY-OTXOA~I M CllJlbHO 3aQR3HeHHYH) MMM n0YBY. %U OT- 

- XOabI  m O X a I O T  MHOrWM XM3HeHHO B m H b I M  HCTOYHMKaM 

BOAbI, BICJIIOYU P e K y  K o n y ~ 6 k i a  M BOAOHOCHbIe NJPM3OHTbI 

. C ~ e f i ~ - P ~ s e p - I l n s i i ~  H Tac~anyca ( p a c n o n o x e ~ ~ b ~ e  n o A  

: C a B a ~ ~ a - P M B e p - c a f i ~ ) .  H~CMOTPR H a  3TY OnaCHOCTb, Mu- 
* HMCTePCTBO 3 H e P R T M K H  H e  YAenReT A O J I X H O m  BHWMaHMH 

CM.: TPY-OTXO~~I .  C. 24 

WIPP. co c. 7 

COOTBeTCTBMM C AKTOM 0 COXPaHeHMM M BOCCTaHOBneHMM PeCYPCOB (RCRA), 3aKOHOM C w A  06 OnaCHbIX OTXOnaX. 5 0 n b U a I I  

YaCTb OTXOAOB, nnaHMpyeMblX K p a 3 M e q e H M I O  B WIPP, OTHOCMTCII K ChlelllaHHblM TPY-OTXOAIM. 
B nOnblTKe o @ M ~ M ~ J I ~ H o  OTKPblTb WlPP M~~HMCT~PCTBO 3HePIXTMKM PeuIMnO nOMeCTMTb B XpaHMJlMIUe 36 MeTaJI- 

nMYeCKMX ~ O Y ~ K  C OTXOAPMH, KOTOPble, KaK OH0 CYMTaeT, IIBJIHIOTCH HeCMeUaHHblMU TPY-OTXO&~MM.  TO 6 b w M  OTXOAbl 

npOM3B0,QCTBa PanMOTennOBblX TeHepaTOpOB (PTT) JJlII K O C M M Y ~ C K O ~ ~  IlpOrpaMMbl,  OpraHM30BaHHOrO B H a ~ ~ o ~ a J I b H o f i  na- 
6opa~opwu J I o c - ~ ~ M O C  (HJIJIA). Tyna BXOnMJIM MCnOnb3OBaHHbIe IlepllaTKM, YaCTM 6 0 ~ ~ 0 ~ - ~ ~ P Y ~ T O K ,  BeTOUb, nnaCTMaC- 

COBble M ~ Y M ~ X H ~ I ~  OTXOAbl, COAePXaLLtNe nn)'TO~Mfi-238. MHHHCT~~CTBO 3HePTeTMKM 3aIIBIIJI0, 'IT0 3TM OTXOAbI H e  HBnHKITCH 

OnaCHbIMM B COOTBeTCTBMM C AKTOM RCRA, OCHOBblBaHCb H a  ~ ~ 0 e f i  OCBenOMneHHOCTM 0 TeXHOnOrMYeCKOM n p 0 u e C C e  

npOM3BO.4CTBa PTT. O ~ H ~ K O  IEER npOBeJ1 aHanM3 OTcreTa MWHMCT~PCTB~ 3HePlXTMKI-l " A o c T ~ T O Y H ~ I ~ ~  YPOBeHb OCBeAOMneH- 

HOCTM" II I lpMnaraeMbIX K HeMy AOKyMeHTOB M BbLIICHWn, 'IT0 MMHMCT~PCTBO H e  nPOneMOHCTPMPOBaJI0 A O C T ~ T O Y H O ~ ~  OCBeAOM- 

neHHOCTM 06 OTXOnaX B MeTannMYeCKMX ~ O Y K ~ X ,  Y T O ~ ~ I  YTBepXAaTb, YTO OHM G ~ I J I M  HeOnaCHblMM. 

K p o ~ e  p f i n a  n ~ r p e l l l ~ ~ ~ ~ e f i  B AOKYMeHTaqMM n0 OTXOAaM, KOTOPble CTaBfiT nOA COMHeHMe OCBe~OMneHHOCTb MMHMC- 
TepCTBa 3HePreTMKM 0 MaTepMaJIaX OTXOnOB, 6b1n M c e p b e 3 H b l f i  npo6en B T ~ X H I I Y ~ C K O ~ ~  OUeHKe OTXOnOB, B ~ I ~ O J I H ~ H H O ~ ~  

MMHMCTCPCTBOM. A ~ a n M 3  IEER IlOKa3aJl, YTO ~ o c - A J I ~ M o c  H e  CMOr AOJIXHbIM 06pa30~ YYeCTb XHMMSeCKMe W3MeHeHMII, 

KOTOpbIe I fpeTepneBaIOT HeKOTOpble MaTepIIaJIbl n p M  0 6 n y l i e ~ ~ ~ .   TO IIBneHMe, M3BeCTHOe ~ a K p a d u o - U 3  MnM padI40.UUIlU- 

vec~oepa3nowe~ue, ~a6nrnnae~cn, K o r n a  T a m e  MaTepManbl,  KaK nnacmacca MnM p e w ~ a ,  nonsepramcn O ~ J I ~ Y ~ H M I O ,  YTO 

npMBO.4MT K O ~ ~ ~ ~ O B ~ H M K )  PHAa HOBbIX XMMMYeCKMX C O ~ A M H ~ H H ~ ~ .  OHO T a m e  Bbl3blBaeT YCMneHHOe BbmeJIeHHe HeKoTOPblX 

XMMMreCKMX B e u e C T B ,  COAePXaqWXCR B MaTepMaJIaX OTXOAOB. CM.: WIPP. C. 16 



p e n n p m - r k i e  B Q e p ~ a n ~ e ,  Ko-ropoe n e p s o a a q a n b -  

HO Ha3bIBanOCb U ~ H T ~  npOM3BOACTBa MCXOAHbIX 

M a T e p w a n o B  ("Feed Materials Production Cen- 
ter"), pacnonozeao n p k i 6 n k i 3 ~ ~ e n b ~ o  B 35 KM K cesepo- 
BOCToKY OT M ) P O A ~  ~ H H U U H H ~ T ~ ~ ,  l l lTaT Orafi0. B OCHOBHOM 

1 OHO 6 b m 0  n p e A H a 3 H a r l e H o  AJM ~ ~ O M ~ B O J J C T B ~  M e T a n n u q e c -  

K a 3 a n H ,  q T O  e C T b  OnaCHOCTb HaPYWeHI4R CTPYKTYPHO~~ Ue-  

. nOCTHOCTki W a X T  ki, KpOhle  TOM), e C T b  yI"pO3a o 6 ~ m a  CBOAa 

IrraXTbI. ~ o ~ T O M ~ ,  a T a m e  W3-3a Y v 0 3 b I  YTeqKW r838 pano- 
. Ha,  n p O v a M M a  no 3 a M e H e  3TMX U a X T  CTaHOBMTCII UeHT- 

P m b H b I M  BOnpOCOM B Aerie OrPaHMYeHMR A 0 3  PaAMaUkiOH- 

iioro B O ~ A ~ ~ ~ C T B M R  AJIX n e p c o H a n a  npennpwnm, a T a K z e  

. 3 a u I I T b I  OKpeCTHOrO HaCeJIeHkiR OT BpeAHOrO B O ~ A ~ ~ ~ C T B H I I .  

H a p y u e ~ k i e  cT~YKTYPHo~ UeJIOCTHOCTU U a X T  ki B ~ I ~ P O C  kiX 

, C0,lepXCkihiOrO B nOqBY h f O r y T  nOCTaBkiTb nOA yv03y r p y H -  

: n p k i r r k i n  nepepa6a- ' r o B b I e  BOAM 3 ~ 0 r o  
T b I B a n k i  p a 3 n k i ~ ~ b 1 e  paf io~a ~a nonrwe ro- 
~ a ~ e p k i a n b r ,  c o ~ e p -  U ~ I .  

zauwe ypaa, B TOM A ~ ~ ~ C T B H E I ,  npen- 
Y k i C n e  P y A H b I e  KOH- [ IPMHRTbIe  K HaCTOII- 

U e H T p a T b I  M IIOBTOPHO U e M y  MOMeHTY, B nyq- 
M 3 B n e Y e H H b I e  Y p a H O -  U I ~ M  c n y ~ a e  MOXHO 

~ 0 ~ e p ~ a u k i e  ~ a ~ e -  Ha3BaTb KaK " B P ~ M ~ H -  

p t r a n b ~ .  B p e 3 y n b ~ a ~ e  HO c ~ w i a m ~ ~ ~ . l e  npo6- 
3 ~ 0 f i  A e X T e J I b H O C -  ne~y" .  B X Y A U ~ M  cny- 

' Tki 6 b 1 n o  H ~ P ~ ~ O T ~ H O  qae OHM R B n R I o T C I I  

6onb~10e KOnMYeCTBO I l O n H b I M  n p O B a J l O M ,  

PaAkiOaKMBHbIX U TOK- K O T O P ~ I ~ ~  n O B b l C H n  

• C M Y H ~ I X  OTXO~OB. He- YpOBeHb OnaCHOCTki B 

K O T O P ~ I ~  OTXOA~I CW- p e 3 y n b ~ a ~ e  n p o ~ e n -  
. X ~ J I M C ~  B R M ~ I  ~ n w  OT- JleHMII. H a n p k i ~ e p ,  B 

B a n b H b I e  KYYki, HeKO- 1991 r. ~a C O A ~ P X U -  

T O p b I e  X p a H M n M C b  B ROBERT DEL TREDICI M O ~  U ~ X T  Gbln ~ a f i o -  

M e T a n n H Y e C K M X  GOY- ~t?Hn?p "@lrd Manreprta73 I7podaKrou " (lt7olyadi;a 6 Oeprra~de). b!hmbl He nona?u x e H  cnofi ~ M H ~ I ,  c T e M  

Kax Mnki m a ~ a ~ .  npo- 6 06t1emr11~. HO OHU paCnO.l03/CeHbl c7em (NIWJ? Y T O G ~ I  CHH3UTb YTeYKY 

ki3BOACTBeHHaR A e R -  P a A O H a .   TO cpa6o- 
. T e n b H o c T b  H a  n p e A n p m T u M  B Q e p ~ a n ~ e  6 b m a  o c T a H o B n e i i a  ~ a n o  H a  K o p o T K o e  spem. OAH~KO, o ~ a s a n o c b ,  YTO r n ~ ~ a  

B M K X e  1989 r. O U ~ H K M  3 a T p a T  H a  BCe MepOnpMIITMII no : HeRBnReTCII XOpOlllMM @ M J I b ~ p 0 ~ - 3 a I " y l l l ~ 0 f i  M ra38 

. ~ K O ~ O ~ M ~ ~ C K O M ~  M e H e n X M e H T y  H a  TePPMT0PHI.I  3 T O r O  B ~ T M O C @ ~ P Y  B O ~ O ~ H O B N ~ W C ~ .  Eonee TOrO, B 6 ) ' ~ y u e ~  m k i -  

n p e A n p H R T M R  K O ~ ~ ~ ~ I ~ T C I I  OT 3 A 0  5,4 M n p B  &OnnapOB,  n p H  : H a  3HaqMTenbHO YCnOXHkiT p a 6 0 ~ b 1  no @ ~ K T M Z I ~ C K O M ~  OnO- 

. 3TOM B C e  p a 6 o ~ b 1  M O r Y T  PaCTRHYTbCR no B p e M e H M  A 0  . P O X H e H M I o  UIaXT M BbIBOAY kiX M3 3KCnnyaTaUMki .  M ~ I  
2030 E CYMTaeM, YTO nyYLUMM IIOAXOAOM B 3TOM C n y Y a e  6b1n0 6 b 1  

. Ha~6onee  O n a C H b I e  B ~ I ~ P O C ~ I ,  k i3BeCTHbIe  H a  3TOM . YCTaHOBMTb T O P H ~ J . ~ O Y C T O ~ ~ Y M B ~ I ~ ~  KOnnaK. Ero CTOHMOCTb 

npeAnpMIITkiM, 6 b 1 n a  CBR3aHbI C yTeYKahfM p a f l o i i a - 2 2 2  M3 1 OIJeHMBaeTCII B 5 MJIH AOnJIapOB l4 H a  er0 YCTaHOBK)' n 0 T p e -  

. U ~ X T ~ I  1 ki U ~ X T ~ I  2. 3 ~ k i  U a X T b I  I IpeACTaBnII loT co6ofi 6 y e ~ c ~  10 M e C W e B .  3 ~ 0  CHU3MnO 6 b 1  YTeYKY r a 3 0 B  B 6nw- 
e M K o c T H ,  C o A e p x a u k i e  6 o n b u o e  K o n m e c T B o  OTXOAOB, xaiiueii nepcnemme M n p k i   TOM H e  y c n o z H m o  6 b 1 3 u a ~ y  

~ ~ T ~ H ~ H ~ H H ~ I X  p u k i e ~ - 2 2 6 ,  KOTOPbIe ~ a p a 6 a ~ b I ~ a l o ~ c I I  n p k i  . no BOCCTaHOBneHki IO C p e A b I  B A O n r O C p O Y H O M  n n a H e .  

nepepa6o~~e Y ~ ~ H O B O ~ ~  PyAbI.  B U ~ X T ~  3 T a K X e  HaXOmTCR : OAH~KO B KPaTKOCPOYHOM n n a H e  H2iJlOxclTb cn0fi r n H H b 1  

OTXOAb1, KOTOPbIe C O A e P X a T  p a k i f i ,  XOTR elX KOHueHTPauMR 6 b 1 n o  n e l l l e B n e .  

T a h I  H e  T a K M  BbICOKaII. O @ M u M a n b ~ b I e  kiCCneAOBaHkiII no- : CM.: a e p n e n ~  c. 1 0 



B 1998 I". MWHMCT~PCTBO 3HePreTMKM pa3pa6o~ano H 

. npeAJIOXIm0 eUe OAWH m a H .  ~ O C K O ~ ~ K Y  ll laXTbl pa3py- 
LLIaIOTCR, O H 0  P e u l k i n O  nOCTPOMTb HeCKOnbKO HOBblX 

1 ~ M K O C T ~ ~ ~  C TeM, Y T O ~ ~ I  nepeMeCTMTb B HMX OTXOAbl. Ecnu 
n n a H  pean~3yeTc11, TO 6 y ~ e ~  CO3AaHO HOBOe " B ~ ~ M ~ H H O ~ "  

XpaHMnMLUe, KOTOpOe CHM3HT Yv03Y K P Y ~ H O M ~ C U I T ~ ~ H O ~ ~  

. ~ T ~ ~ K M ~ ~ ~ O H ~ B K ~ ~ T K O C P O Y H O ~ ~ U C P ~ ~ H ~ C P O Y H O ~ ~ ~ ~ ~ C -  

neKTMBe. OAH~KO, M O X e T  CnYqHTbCR, YTO BCneACTBMe COC- 

T a B a  OTXOAOB kiX IIepeMeLUeHMe OKaXeTCR TeXHMYeCKM 

. ~ p y ~ ~ o i i  3aAaYefi ,  KaK 3TO yXe 6 b 1 n o  B n p O U n O M .  T ~ K M M  
06paso~, MHHMCT~PCTBO 3HepreTMKU IIbITaeTCR npOBeCTM 

B X H 3 H b  eLUe OAMH ~ p y n H 0 ~ a ~ I I l T a 6 H b l f i  npOeKT, H e  IIpOBe- 

AX AJlR 3 T O r 0  AOCTaTOYHblX nOArOTOBMTenbHbIX pa6o~. 
Eonee TOTO, n p 0 6 n e M b 1  C OTXOAaMH B npOBankiBUIeMCR 

. n p O e K T e  no CO3AaHkilO O n b l T H O m  3aBOAa A O n X H b I  6 b m w  

H a Y W T b  MHHHCT~PCTBO 3HepTeTMKl-i 6 b I ~ b  6onee OCTOPOX- 

: HMM, O C O ~ ~ H H O  n p M  sanyc~e 6onb~om npoena no nepe- 
. MeUeHMEo OTXOAOB H 3  UaXT, K 0 ~ 0 ~ b l f i  H e  I IpOII len  AOnOnHH- 

- ~ e n b ~ o f i  ~ e m o n o r ~ ~ e c ~ o f i  nposepm (CM. 06c).~cae~ne no8 
: 3aM)JlOBKOM " M O H Y M ~ H T ~ H ~ M "  B nepe~0~0f i  CTaTbe, CTP. 

, 18). 
B K a y e c T s e  p e u l e H u R  A o n r o c p o q H b I x  n p o 6 n e ~  no 

1 BOCCTaHOBneHHEO o~pyxammefi C p e n b l  MHHMCT~~CTBO 
3HepreTMKM B CBOeM ~ o C T ~ H O B ~ ~ H H ~ ~  OT ~ e K a 6 p I I  1994 C 

' ~ b 1 6 p a n 0  BapMaHT " O C T ~ K ~ O B ~ I B ~ H H I I "  OTXOAOB H 3  U a X T  

. (XOTR K TOMY B p e M e H w  pa3pa60~~a  n u n o T H o r o  sa~ona  no 
OCTeKnOBblBaHMm yXe ulna). K COXaneHMEO, MHHHCT~PCT- 
BO 3HepreTMKM MCnOnb3yeT TePMMH " o c T ~ K J I o B ~ I B ~ H H ~ "  B 

. ~ a y x  p a s n u ~ ~ b ~ x  ~ H ~ Y ~ H M I I X .  l l ep~oe  0 3 ~ a r a e ~  c M e r u m a -  

HOrO CTeKna U nPOW3BOACTBO CTeKNIHHblX KOnOA C npM- 

. M e c b m  P a A u o a m t r s H b I x  MaTepkianoB.  B T O ~ O ~  s a a ~ e ~ t l e  
" O C T ~ K J I O B ~ I B ~ H H R "  OTHOCHTCR K TOMY C n y Y a l O ,  KOrAa 

: 6 e p e ~ c ~  6onbuoe KOnUYeCTBO pa)lJiOaKTHBHblX OTXOAOB, 
. COCTORLUMX, B OCHOBHOM, u3 pasna~soro BMna now, H ne- 
' peBOAHTC5l B ~ T e K J l 0 0 6 p a 3 ~ 0 e  BeLLteCTBO. B nepBOM C n y q a e  

: n p O q e C C  npOH3BOACTBa CTeKna B n O n H e  n0HIITeH. EAMHCT- 
BeHHO, HaAO p a 3 p a 6 0 ~ a T b  TeXHOnOrHM nOAl3TOBKM M npM- 

M e U H B a H M  PaAMOaKTMBHbIX MaTepMWlOB (I4 B HeKOTOPbIX 

. c n y y a s i x  OHM yxe p a 3 p a 6 0 ~ a ~ b l ) .  Bo BTOPOM c n y y a e  comas 
" c T ~ K J I ~ "  HeB03MOXHO KOHTPOnMPOBaTb M, CneAQBaTenbHO, 

: H Y O  pa3pa60~a~b C a M y  T e X H O n O ~ k u o  " o c T ~ K ~ o B ~ ~ B ~ H M ~ ~ " .  

B lUlaHaX M U H H C T ~ ~ C T B ~  3HepreTkiKH no n p e A l l p M T H H ,  B 

Qep~anne n p e n y c M a T p M B a n c n  BTOPO~,  H a k i 6 0 n e e  H e o n p e -  

: ~ e n e H H b 1 f i  T U n  OCTeKJIOBblBaHlM. (B 3~0fi CTaTbe MbI HC- 
n o n b 3 y e ~  T e p M n H  B ero BTOPOM ~ H ~ Y ~ H N M  - n e p e B o A  

~ ~ A H o ~ K T H B H o ~ ~  HOYBbI B c ~ e K J l 0 0 6 p a 3 ~ b l f i  MaTepUan) .  

.   TOT npoem n o n H o c T b m  n p o s a n w r c R ,  B OCHOBHOM, 1.13- 

3a Cepbe3HbIX TeXHHYeCKHX O U M ~ O K ,  AOIIYUeHHblX Mw- 
HHCTePCTBOM 3HePreTMKI-i N er0 nOAp5IAYMKOM - KOMna- 

. ~ t r e f i  Fluor Daniel Fernald. 
H e c ~ o q ~  H a  TO, YTO H e  6bmo c o c T a s n e H o  n o n H o m  

: o n u c a H u n  OTXOAOB B N a x T a x ,  M 6 b r n a  n p e m o x e H a  co- 
B e P U e H H O  HOBIII TeXHOnO~kUI OCTeKJlOBhlBaHM, MHHHC- 

' TePCTBO 3HePreTHKU M IIOApJiAYWK PeIIlHnM YCKOPMTb nM- 

J ' Io~Hblf i  npoen, npOB0.45i OAHOBpeMeHHO KOHCTPYKTOPCKUe 

PI CTpOMTenbHble p a 6 0 ~ b 1 . 3 ~ 0  n p H B e n 0  K PRAY Cepbe3HblX 

: npo6ne~.  H a n p ~ ~ e p ,  n n a s u n b x i a r r  n e y b ,  A o c T a s n e H H a r r  

C ~ ~ ~ O A ~ R ~ ~ Y U K O M ,  H e  COOTBeTCTBOBana npeABapHTenbHbIM 



mepnena 
COC. 1 0  

. Daniel Fernald n p M  CTpOMTenbCTBe O C T ~ J I ~ H O ~ ~  YaCTM OnbIT- 

H o r o  sa~ona. 
T e x ~ M z i e c ~ M e  H e y A a r k i  H a  @ e p ~ a n ~ e  6b1nki TaKMMH Xe 

CePbe3HbIMM, KaK M OPraHM3aIIMOHHbIe.  M a ~ e p u a n b ~ ,  MC- 

' nOJlb3yeMbIe  B ~ J I ~ B H J I ~ H o ~ ~  I le rM,  B YaCTHOCTU AMCMJIMUMA- 

, M O ~ M ~ & ~ H O B ~ I ~  " 6 a p 6 a ~ e p ~ b I e  TPY~KM", 6bUIM HeCOBMeC- 

T M M ~ I  c B ~ I C O K M M  c o n e p x a H u e M  c s u H u a  B o T x o g a x .  B pe- 
: s y n b ~ a ~ e  s ~ o m  n n a B M n b H m  new, B b I r u n a  ti3 CTPOR B cepenw- 
. H e  nep~oii  143 ABYX (pa3 McnbITaHkix  nunomior0 3 a ~ o ~ a .  3 ~ a  

C e p b e 3 H s u I  H e y n a Y a  BbI3bIBaeT cue 6 o n b m y m  TpeBOr)' M3- 

: 3a T o r o ,  YTO nmgki, pa60~amwkie no npoelcry, ~ o z i ~ o  onpe- 
. n e n M n w  n p w s u H y  p a 3 p y ~ e ~ u ~  n n a ~ ~ n a ~ o i i  new  ewe H a  

1 P ~ ~ Y ~ ~ T ~ T o M  H e y n a Y  M M H M C T ~ ~ C T B ~  3 H e p r e T M K M  M 

ero n o n p R A r u K a  c~ano ynopoxasue O n b ~ ~ ~ o r o  3a~ona no 
OCTeKnOBbIBaHMm. B ( p e ~ p W I e  1994 r. o 6 a e ~  p a 6 0 ~ b 1  no 

. 3TOMY 3 a B O n y  OueHMBlWCR B 15,8 M n H  A O n n a p O B .  K MIOHW 

1996 E OUeHKM 3 a T p a T  H a  OKOHYaHMe WCnbITaHWR 3aBOAa 

COCTaBHnM 66 M n H  A O n n a p O B ,  YTO 0 3 H a Y a e T  Y e T b I p e X -  

. K p a T H o e  y s e n M r e H M e .  K ~orr6pm 1996 r. 6 b m 0  n o T p a q e H o  

50 M n H  A o n n a p o B .  B ne~a6pe 1996 r. BO B p e M x  nep~ofi 
: (pa3b1 M c I ~ ~ I T ~ H M G  (B K O T O P O ~ ~  H C I l O n b 3 0 B a n W C b  TOnbKO 

H e p ~ H O a K T M B H b I e  MaTepManbI ,  MMMTMPYIOI4Me OTXOflbI M3 

u a x ~ )  n p o l i s o r u n a  asapm, m~opm p a 3 p y u M n a  nelia M cne- 
. nana o n b ~ ~ ~ b ~ i i  3a~o.q H e n p u r o n H b I M  AJIR n a n b ~ e i i m e i i  pa- 

. lleHMIO. 

no  M e p e   TO^, KaK poem 3 a ~ p a ~ b 1  H a  3 ~ a n e  npoercrwpo- 
1 BaHM,! M CTpOMTenbCTBa,  MI~HUCT~PCTBO 3 H e P r e T M K M  M 

. Fluor Daniel Femald H a q a n k i  n e p e c M a T p t l B a T b  CBOM c M e T b I  

no ~ O J I H O M ~ C ~ T ~ ~ H O M ) '  npeAI lpMRTMKl no OCTeKnOBbI- 

BaHMIO. B R H B a p e  1996 CMeTbI PaCXOflOB no BCeMy IlpOeK- 

TY y B e n w i H n M c b  n o w M  B TPM pasa c 92 M n H  no 6onee 
300 M n H  B o n n a p o B .  B anpene 1997 r. Fluor Daniel Femald 

. nan o u e H K y ,  YTO n O n H b I e  3 a ~ p a ~ b r  6 y n y ~  ~ 0 n e 6 a T b c R  OT 376 
AO 563 M n H  nonnapoe (cmna BXOAMT u s a ~ e ~ a  u e M e H T t r p o -  

: BaHMR H a  OCTeKnOBbIBaHMe KaK MeTOA 0 6 p a q e ~ u ~  C OT- 

XOAaMM M3 L ~ X T ~ I  3). K p o ~ e  TOl-0, p a c q e ~ ~ b l f i  CpOK 3a- 
aepmesm npoema (smmran n e 3 a ~ ~ ~ ~ a u ~ r o  M B ~ I B O A  ~3 

: ~ K C ~ J I ~ ~ T ~ ~ M I ~ )  6 b 1 n  CnBMHyT H a  DeBRTb JIeT, C 2002 H a  

2011 ron. 

T ~ X H I ~ ~ ~ C K M ~ ,  OpTaHki3a4MOHHbIe H @ M H ~ H C O B ~ I ~  M3'bR- 

. HbI, KOTOPbIe CTanM BbIRBJIRTbCR yXe H a  PaHHMX 3 T a n a X  

peanusau~u npoema no O ~ ~ I T H O M Y  sa~ony, npmenw K TO- 

My, 'iTO CTWIM npeAnpMHMMaTbC5I IIOnbITKM OTKa3aTbCR OT 

: OCTeKnOBbIBaHMR KaK MeTOAa 0 6 p a 6 0 ~ ~ ~  OTXOAOB, IIPMHR- 

TOrO B ~ O C T ~ H O B J K H M M .  XOTII, Ka3UlOCb 6b1, H e  6 b 1 n o  IIBHbIX 

KPYnHbIX TeXHMYeCKMX n O M e X  IlpOAOnXeHMKl npOQaMMb1 

. no OCTeKJIOBbIBaHMIO OTXOAOB M3 BCeX T p e X  WaXT, T e M  H e  

' M e H e e  6 b 1 n o  n p e A J I O X e H 0  3aMeHMTb OCTeKJlOBbIBaHMe BCeX 

HJIll YaCTM OTX0,QOB H a  ueMeHTkipOBaHMe. O C T ~ K J I O B ~ I B ~ H M ~ ,  

. ecnu OHO o m i c e T c r r  y ,qawbIM,  B e p o m i e e  B c e m  06ecne~~no  
6 b 1  nY'IIlIYK) M30JlRUMIO M MeHbUIMe KOHeYHbIe 0 6 ' b e ~ b l  

. OTXOAOB. 

~ T M  M3MeHeHMII B I l p O r p a M M e  no BOCCTaHOBJIeHMH, 

CpeAbI  HaCTORTenbHO PeKOMeHAYIOTCII, B OCHOBHOM, M3-3a 

. T o r o ,   TO n p M   TOM npennonarae-rcrr, r ~ o  npo~30i ine~  
C O K p a u e H M e  paCXO,4OB, XOTR MUHMCT~PCTBO 3 H e p r e T M K l l  

H e  nposeno ewe nonxsoro c p a B H u T e n b H o r o  a ~ a n u 3 a  
. I l p e m a r a e M b I X  BapMaHTOB, p a B H 0  KaK M H e  AaJlO aAeKBaT- 

HOrO O ~ ~ R C H ~ H H I I ,  n 0 l i e M y  0LleHKM 3 a T p a T  H a  o 6 p a 6 o ~ ~ y  
. OTXOAOB T a K  pe3KO M3MeHHnklCb n0 CpaBHeHMH) C TeM,  YTO 

IlpMBO,4MTCR B ~ O C T ~ H O B ~ ~ H M H .  

IEER CYkiTam, YTO MMHMCT~PCTBO ~ H ~ P ~ M K M  nonxao 
: n p e n n p M H R T b  CnenyIOUJMe W a r H  C TeM,  Y T O ~ ~ I  H a n p a B H T b  

C B O m  n p o r p a M M y  no 0 6 p a 6 0 ~ ~ e  OTXOJIOB M3 W a X T  

' Oep~anna, conepxaum paauii M ~opuii ,  B A o n x H o e  pycno: 
. 1. B c t l  n p o r p a M M a  no B o c c T a H o s n e H M m  o~pyxaioqeii 

Cpeflbl B OTHOUeHMM U a X T  HOJIXHa 6 b 1 ~ b  ClOCTaBneHa H a  XO- 

P O W 0  IlpQnyMaHHyiO @MH~HCOBYH) M TeXHMYeCKYio OCHOBY. 

. Y Y W T ~ I B ~ R ,  YTO nepBOHaYWIbH0 6 b 1 n ~  HaHbI B B b l c m e f i  CTe- 

- neHM HeTo'iHbIe OUeHKM 3aTpaT, KOTOpble B n a J I b ~ e h e M  yBe-  

nMynnMcb,  a T a K x e  YTO c e f i z i a c  npoem o u e H M s a e T c t l  B COTHM 

hlMnnMOHOB JlOJInapOB, npeACTaBJltleTCtl H ~ O ~ X O ~ ~ M M ~ I M  np0- 
BeCTM ~ 4 a ~ e J l b ~ b l i  H ~ ~ ~ B M C M M ~ I ~ ~  a H m M 3  KaK ~ ~ x ~ U ~ T ~ ~ C K M X ,  

TaK 11 MHXeHepHO-TeXHMYeCKMX aCneKTOB I lpOrpahlMbI  DO 

1 T O ~ O ,  K ~ K  6yne~  A a H o  p a 3 p e ~ e ~ u e  H a  y s e n m e H u e  s a ~ p a ~ .  
. 2. A o n x ~ o  6 b l ~ b  n p O B e n e H o  6onee ~ q a ~ e n b ~ o e  ~ 3 y ~ e ~ ~ e  

o T x o n o e  BO B c e x  T p e x  m a x T a x .  P a 6 o ~ b 1  no pa3pa60~~e  MeTo- 

AMK OCTeKnOBbIBaHMtl AJlR OTXOAOB M3 U ~ X T  1 M 2 n O n X H b l  

. IlpOBOflMTbCtl UeneHaIIpaBneHHO M CKOHUeHTPMPOBaHHO 

BpeMeHM, B TeYeHMe rona-n~yx. 
3. MMHMCT~PCTBO 3HePreTWKM H e  AOnXHO pe3KO nepe- 

. KnioYaTbCtl H a  a n b T e p H a M B H b l e  M e T O n b 1 0 6 p a 6 0 ~ ~ ~  OTXOHOB, 

TaKMe KaK UeMeHTMpOBaHMe OTXOnOB 213 U I a x T b l 3 ,  YYMTblBaH 

' C O ~ C T B ~ H H ~ I ~ ~  OnblT MIIHMCT~PCTB~ no OUeHKe TeX T ~ Y ~ H O C T ~ ~ ~  

, ti npo6ne~ ,  KOTOPbIe CBtl3aHbI C TaKCiMM TeXHOJlOrMtlMM. 
H a ~ ~ b r c r r r k i f i  IlpMOpMTeT n O n X e H  6 b l ~ b  OTAaH OCTeKnOBbIBa- 

HMrn. 

. 4. P ~ K O M ~ H ~ ~ ~ T C H  MCnOJIb3OBaTb h l0 .4yJIb~bl f i  nO.4XO4 K 

OCT€!KnOBblBaHMio, K O T O P ~ I ~ ~  n03BOnMT T M ~ K O  H ~ ~ ~ C T B O B ~ T ~  B 
OTHOUeHMM 0 6 p a 6 0 ~ ~ ~  nOTeHUMaJlbH0 Pa3HOPOflHblX MCXOn- 

. HblX OTXOHOB. 

5. M ~ ~ H M C T ~ ~ C T B O  3HepreTNKM n o n X H o  6onee T U a T e n b H O  

' PaCCMOTpeTb BapMaHT CIOCTPO~~KM T O P H ~ ~ O Y C T O ~ ~ Y M B O ~ O  KOn- 

1 n a K a  H a n  MMeIOUMMIICFI UaXTaMM, a T a K X e  C03naHMtl O A H O ~ ~  
 HOBO^^ ehlKOCTM, a H e  HeCKOJlbKMX, KaK 3 T 0  3aJlOXeHO B TeKY- 

q e ~  n n a H e ,  m t l  O n p e n e n e H M n  uenecoo6pa3~oc~~ n e p e M e -  

. UJeHMR TYAa OTXOHOB. 



H a ~ u  a H U M 3  n a H H b I X  Mu~wmepc~sa 3Hepl"eTMKM no 3a- 
XOPOHeHHbIM TpaHCYpaHOBbIM OTXOnaM n O K a 3 U ,  YTO H a  m g  B c e x  n n a r p a M M :  
MHOrUX n p e n n p U R T M R X  IIpMBOnHMble n a H H b I e  no o6be~y, 
PanMOaKTMBHOCTM M MaCCe 3aXOpOHeHHbIX TPy-OTXO~OB 0 O ~ L ~ M ,  M' 

%KT0 MeHRIoTCH OT W a  K I X n y ,  npMYeM H e  B C e r n a ,  no-BM- 

AMMOMY, 3TOMY MOXHO n a T b  p a 3 y M H O e  O ~ H C H ~ H M ~ .  B Lte- 

JlHIoTCR HOBble OTXOnbI MJlM H3BneKaK)TCR C T a p b l e ,  a CKOpee  

IlBJlRIOTCR p e 3 y n b T a T O M  T o m ,  YTO 1) OTXO.4b1, C O n e p X a I 4 M e  

PanMOaKTMBHOCTb OT 10 a0 100 HaHOKIOPM H a  Y a M M ,  nepe- 
BOnRTCfl M3 K a T e r O p M u  TPY B K a T e r O p M I O  " H M ~ K O ~ K -  

TMBH~IX"; 2) BblRCHReTCR, YTO HeKOTOPbIe OTXOnbI, CKJIWM- 

POBaHHbIe  BO B p e M e H H b l X  XpaHMJlMUaX, T.e. C PaCYeTOM 

Ha nocnenymwee M ~ B J I ~ ~ ~ H M ~ ,  @ a n ~ r e c ~ ~  B e c b M a  T p y n H o  

nOJJ&3IOTCR H3BJleYeHMIO; 3) 3aHOBO nPOBePRIOTC5i C T a p b I e  

AaHHble ;  4) BCTpeWlIOTCR O U I M ~ K M .  

()J,MarpaMMb~ B3HTbI H 3  C~nlaining the Cold War Mess, 
Chapter 2 )  



A 
a H H b I e  no 6 o n b u e i i  YaCTM RAepHbIX OTXOAOB AB- ' 

nRHYTCA HeTOYHbIMH, UllH OHM npOCTO OTCYTCTBY- . 
HIT. H ~ T  H W e X H b I X  0 6 4 ~ ~  AaHHbIX no OTXOAaM ' 

y p a ~ 0 ~ 0 6 b I ~ a H I 4 k i ~  npennpnn~nii, XOTA $par- : 
M e H T a p H b I e  A a H H b I e  yKa3bIBaHIT H a  TO, YTO 3TM KOJlMYeCTBa ' 

COIIOCTaBMMbI no B e C y  MnM 06'be~y C OTXOAaMM B XBOCTaX : 
~ o ~ H o - o ~ o ~ ~ T H T ~ J I ~ H ~ I x  K O M ~ W H ~ T O B .  P ~ A M O ~ K T M B H O C T ~ ,  ' 

CO,l&pXaUUCA B OTBaJllW M OTXOAaX PYAHMKOB, H a  eAMHHUY . 
B e C a  O ~ ~ I Y H O  3HaYHTeJlbHO HMXe,  YeM B XBOCTaX TOPHO- ' 

0 6 0 r a ~ H ~ e n b ~ b I ~  K O M ~ H H ~ T O B .  

O ~ x o n b r  npki ~ o 6 b 1 ~ e  H 0 6 o r a ~ q e ~ u ~  ypaxia, ~ o ~ o p b ~ i i  
~ c n o n b s y e ~ c r r  Ansi  m M M e p r e c K o r o  ~ ~ O H ~ B O A C T B ~  3ne~rpo- . 
3HePrMM B CUA, 3HaYMTenbHO BbIKIe,  YeM n p M B e A e H 0  B ' 

~ a 6 n ~ u e .  3 T O  O ~ ~ I I C H J E T C A  TeM, YTO 6 o n b u a ~  YaCTb y p a H a ,  : 
M C n O n b 3 y e M O I V  H a  aMepMKaHCKMX A X ,  MMnOpTMpyeTCfl  . 
(B n O C n e A H M e  rOAbI  OT 80 A 0  90 %), ~ O ~ T O M Y  B O ~ A ~ ~ ~ C T B M ~  : 
aMepMKaHCKkIX A3C H a  O K p y X a K ) 4 y H I  C p e A y  P a C n p O C T P a -  . 
H n e T c n  A a n e K o  3a n p e n e n b l  CUA. OCHOBH~IMM n o c T a B -  : 
U H K a M k i  Y p a H a  B C u A  ABnRIoTCA Ka~aaa,  Asc~panm M 

C T P a H b I  6 b l ~ W e ~ 0  CCCP. 

T ~ ~ H c ~ ~ ~ H o B M ~  OTXOAbI H ~ ~ ~ ~ ~ T ~ I B W T C H  B OCHOBHOM . 
npa BbLseneHMH n n y T o H n a  (penpoueccn~r), a T a K x e  npn . 
06pa60~1ce OTAeneHHOrO n n y T O H m  M M3roToBJIeHHM H 3  H e m  ' 

n p O A y K T O B  A n A  KOMMepYeCKOrO ki BOeHHOrO MCnOJlb30- . 
BaHHH. TPY-OTXOA~I MWHMCT~PCTB~ 3HePTeTHKM, B OCHOB- ' 

HOM, ~ a p a 6 a T b l ~ a t o T c A  n p H  npOM3BOACTBe m e p H o r 0  O p y -  . 
XHA.  OAH~KO H ~ ~ O J I ~ U S U I  YaCTb BbICOKOaKTMBHbIX OTXOAOB ' 

M H H M C T ~ ~ C T B ~  3HepreTMKM H ~ P ~ ~ ~ T ~ I B ~ ~ T C R  B p e 3 y J I b T a T e  . 
npOH3BOnCTBa ~ J I ~ T o H W I - 2 3 8  KOMMepYeCKOI'O HCnOnb-  ' 

3OBaHHR (B OCHOBHOM, paAMOU30TOnHbIe  TepM03JIeKTPM- . 
YecKMe r e H e p a m p b I  A n n  c n y T H n K o e  HACA). no T p a H c -  

YPaHOBbIM OTXOAaM, H ~ ~ ~ ~ O T ~ H H ~ I M  B n e p M O A  3 K C n n y -  . 
a T a u M n  K o M M e p r e c K o r o  p a n t l o x w M n r e c K o r o  npennpumurr 
Y ~ C T  Bmneii, H ~ K I - B O ~ K  (1966-1972 IT.), A a H H b l e  : 
OTCyTCTBYIOT. 

O $ H u k i W I b ~ b 1 e  A a H H b I e  no TPY-OTXO~~M, H ~ P ~ ~ O T ~ H -  : 
HbIM H a  BOeHHbIX n p e A n p W I T M A X  no nPOH3BOACTBY AAep-  ' 

HOrO OP)'XMA, ABJIAHITCA HeHaAeXHbIMM H BHYTPeHHe np0- . 
TUBOpeZiHBbIMH. C O ~ J ' I ~ C H O  CBeAeHMRM M3 6 a 3 b 1  AaHHblX ' 

M H H H C T ~ ~ C T B ~  3HepreTHKkI,  P W O a K T H B H O C T b  3lWOpOHeH- . 

A o 6 b l r a J  0 6 o r a ~ e ~ k i e  H U ~ K O ~ K T I I B H ~ I ~  

B O ~ H H O ~  npOU3BOnCTBO -100 MJIH T 100 M n H  T 3 M n H  hi3 >200 000 M~ 345000 hi3 2483 T 

r p a ~ n a H c K 0 e  npOU3BOACTBO - 1  30 M n H  T 130 MJTH~ T 1,8 M n H  hf3 Her AaHHbIX 2000 M~ 

P~LIHO~KTHBHOCT~, ICIOPH: 

B O ~ H H O ~  npOU3BOnCTBO >3 M J I H ~  880 MJIH H ~ T ~ ~ H H ~ I X  

~ P ~ X A ~ H C K O ~  I T ~ O U ~ B O ~ C T B O  1000OB - 1000~0 >5,1 M n H  HeT AaHHbIX 23,6 MJIH -30000 MJIH 

A a ~ ~ b l c  no ~ocn~ohfy  ~ ~ O ~ ~ B O A C T B ~ :  1. Schwartz, cd., Atotnic Audit (Washington: Brookings Institution Prcss, 1998), p.375, Tablc 6-1. 
Oc~anb~blc AaHHblc wn# OUCHKH nony'~c~bl 113 Itiregrated Data Base: US Spent Fuel and Radioactive IVaste Inventories, Projections, art 
Cltaracteristics, D O E N - 0 0 6  Rcv. 12 and Rcv. 13, Tablc 0.3; u Containing tlte Cold War Mess. 

CIihfBOn ">" 03Ha'IaCT "6onbutc 'ICM". 
T - TOHHa, M' - K Y ~ N S C C K N ~ ~  hlmp, BAO - BblCOKoaKTUBHblC OTXOAbI. 

a. BCC oTxOAOB npn no6b1'1c 6cpc~cn I ' I ~ U ~ J ' I U ~ U T C ~ ~ H O  paBHbIM BCCy XBOCTOB 060raruc~ri~. 
6. OTXO~OB, nonyYachfblx npn K O ~ ~ ~ ~ C P S C C K ~  A O ~ ~ I S C  n O ~ O ~ U C H ~ W ,  3Ha'lKTCnbHO ~OJILUIC, 'ICM yKa3aHO B ~a6nnuc. Chf. TCKCT. 
B. Yncnb~an arcrrtetiocn ~ O A O B  npn no6b1'1c nonaramcn pae~oii on~oii nccmoii amneHocm OTXOAOB O ~ O T ~ U C H W R .  



B on116pe 1997 r. IEER O ~ ~ ~ J I M K O B ~ J I  c ~ o m  pa6o~y "Cem~u xonod~ori eoii~br:pecnzpy~1nypu3ayi111 npozpali- 
nibr  3~onozuuec~ozo ~ i e ~ e d m ~ i e ~ n ~  a adep~o-oppceii~ozo KonrnneKca  CLLIA ", ~ o ~ o p m  II a n R e T c R  AeTaJ lbH ~ I M  OTY~TOM 

no I l p O r p a M M e  M H H M C T ~ ~ C T B ~  3 H e p l X T M W  no ~ K O J I O ~ M Y ~ C K O M ~  MeHeflXMeHTy. ~ B M H  h ~ ,  B TO B p e M I l 3 a ~ l l ~ a ~ U k l f i  

n O C T  3aMeCTMTeJIII hlMHMCTPa 3HePTeTMKM no ~ K o J I o ~ u Y ~ c K O M ~  MeHeAXMeHTy, P a C n O p ~ H J I C R  n p O B e c T M  T ~ a T e J I b ~ b l f i  

aHaJlki3 pe3yJIbTaTOB, BbIBOnOB M p e ~ ~ ~ e ~ n a u l t f i ,  I lPenCTaBJIeHHblX B 3TOM O T l e T e .  p e u e ~ 3 M I I  AcULiKHa 6 b 1 n a  6b1Tb 

n>.TOBa Y e p e 3  30 AH&, OAHaKO B KOHegHOM CYeTe H a  H e e  Y W O  l lXTb MeCRUeB, n p M  3TOM B pa6o~y 6 b m o  BOBJleYeHO 

30 COTPYBHMKOB MHHUCT~PCTB~ 3HePTeTMKM. 

Ta C e p b e 3 H O C T b ,  C K O T O P O ~ ~  MI~HMCT~PCTBO 3HePreTMKM IlOAOUIJIO K S T O ~  pa6o~e, rOBOpMT 0 3HaYMTeJIbHOM 

I I p O p b I B e  B ~ H > ~ o K ~ ~ T M Y ~ c K O ~ ~  I l p O ~ e f i y p e  llpOUIJIbIX neT.  B C B O ~ E  peUeH3Mki MHHMCT~PCTBO 3HePreTMKkl PaCCMaTPM- 

B a e T  c y u e c T B o  a~anasa  IEER. 
n o  3 a B e p U e H M m  p e u e H 3 M M  MMHMCT~PCTBO 3 H e P r e T M K H  SICTMYHO l lPk iSHanO HaJlM'IWe P R A a  npo6ne~  M B OTBeT 

H a  O m e T  IEER 06xsanocb npeAIIpMHIITb TPM OYeHb B a X H b I X  Uara: 
1. MUHHCT~PCTBO 3HePreTMKM O ~ % R B M ~ O  0 I I e p e C M O T p e  HeKOTOPbIX aCneKTOB CBOerO nO.QXOAa K o 6 p a u e ~ ~ m  C 

3aXOPOHeHHbIMM TPY-OTXO~~MM. OAHIKO, O H 0  H e  O~%IIBI.UIO, KaKYK) POJIb  n p M  3TOM 6 y ~ e ~  M V a T b  06qec~-  
BeHHOCTb, ki H e  y K a 3 a J I a  CPOKM 3 a ~ e p w e ~ ~ ~  3 ~ 0 g  p a 6 0 ~ b 1 .  B M a p T e  1998 r. IEER npe,4JIOXMJI MWHMCT~PCTBY 
3HepreTMKM B TeYeHMM 30 n ~ e f i  llOnrOTOBMTb TeXHHlreCKOe PYKOBOACTBO I I 0  C ~ O P Y  M 0 6 p a 6 0 ~ ~ e  AaHHbIX n0 

TPY-OTXOA~M M repe3 12 MeCRUeB 3aKOHYMTb WX aHaJ'IM3. MUHMCT~PCTBO 3 H e p R T M K k i  ~ ~ o ~ ~ H @ o ~ M M ~ o B ~ J ~ o  IEER 
0 TOM, YTO OHM rOTOBIIT H O B ~ I ~ ~  MaCCHB AaHHbIX IIO 3aXOPOHeHHbIM TPY-OTXOASLM. 6b1Jl0 o6paue~o BHHMaHMe 

rJIaBHbIX y n p a ~ J I e ~ M f i  M H H M C T ~ ~ C T B ~  3 H e P r e T H K H  H a  npo6ne~y KaYeCTBa AaHHblX, KOTOPaR 6 b m a  AeTaJ lbHO 

pa306pa~a B " C e a i 7 ~ a x  X O J Z ~ ~ H O ~ ~  6 0 i H b l "  C npH3bIBOM YCTPaHHTb 3 T H  npo6ne~br. O ~ H ~ K O  A 0  CMX H O P  MMHNC- 
TePCTBO 3HePTeTUKH T a K  M H e  BbInYCTHJIO fleTaJIbHOT0 PYKOBOACTBa, KOTOPOe 6 b 1  r a p a H T M p O B W I 0  TeXHMYeCKyIo 

AOCTOBepHOCTb 3TMX naHHbIX.  B H a C T O I I q e e  BPeMA A a H H b I e  no 3aXOPOHeHHbIM TPy-OTXO~~M, 38 MCKJIIOYeHMeM 

n n o u a n K k i  H a u M o ~ a J l b ~ o f i  na6opa~opwki U T a T a  Aiinaxo, ~ p a i i ~ e  H e H a n e X H b I .  Eionee T O r O ,  MWHWC- 
TePCTBO 3HePreTWKM n P O A O J I X a e T  nPO,4BMraTb I l p e n n p M I l T N e  WIPP KaK P e U I e H N e  n p o 6 n e ~ b 1  C TPY-OTXOA~MM 
(CM. n p M M e p  n O  TpaHCYpaHOBbIM OTXOAaM, CTP. 7). H ~ C K O ~ ~ K O  MbI M O X e M  OnpeneJIk iTb ,  HMKaKOm ( P Y H A ~ M ~ H -  
TZlJlbHOm a ~ a n ~ 3 a  n p o 6 n e ~ b 1 0 6 p a q e ~ m  C TPY-OTXOA~MH T a K  M H e  6 b m o  n p e n n p M H R T O .  

2. MUHMCT~~CTBO 3HepreTMKM n p H J I a r a e T  6 o n b u r ~ e  yCI.UIMR IIO CO3AaHMK) n J I a H a  BOCCTaHOBJleHkiR 3 0 H b I  a 3 p a U M N  

B X ~ H ( P O ~ A ~ .  H ~ A ~ B H O  o ~ ~ ~ J I u K o B ~ H H ~ I ~ ~  CnMCOK IIpe,L(npMHHMaeMbIx M e p ,  TaKHX KaK ~ J I Y ~ M H H ~ I G  aHaJIM3 yl.eYeK 

u3 P e s e p ~ y a p ~ o r o  l l a p ~ a  SX (CM. n p M M e p  no Xs~t$opny, c ~ p .  5 ) ,  y ~ a 3 b r s a e ~ ,  r T o  n p o 6 n e ~ a  H a M -  

HOrO C e p b e 3 H e e ,  YeM Ka3WIOCb B 1996 E, K O r a a  MMHUCT~PCTBO 3HePreTIIKM3aKOHYMJIO CBOIO " ~ K o J I o I ' w Y ~ c K ~ K )  

3KcllePTM3y" ,WlII n P O r p a h l M b 1  BOCCTaHOBJIeHMII O K P Y X ~ E ~ ~ ~ ~  CpeAbI,  I l 0 c l . p ~ a ~ U e f i  OT BbICOKOpanMOaICTMBHbIX 

OTXOnOB B eMKOCT4X. 

3. MMHWCT~PCTBO 3HepTeTHKM CO~JIaCMJIOCb IIPMHIITb M e p b I  OpraHki3auMM He3aBMCllMOrO aHaJIM3a BCeX OC- 

HOBHbIX n p 0 e K T O B .  MHHMCT~PCTBO 3 H e p r e T H K H  3HaYMTenbHO M3MeHMJIO CBOe I l p e X H e e  OTHOUIeHMe K KPMTHKe 

M3BHe M CAeJIaJlO 3TO B KOHCTPYKTMBHOM A y X e .  K ~ K  pe3yJIbTaT, O H 0  B3EIJIO H a  c e 6 ~  P R A  o ~ I I ~ ~ T ~ J I ~ c T B .  OAH~KO, MbI 

s a ~ e r a e ~ ,  YTO cnycm 6onee rona c M o M e H T a  n y 6 n ~ ~ a u ~ ~  "Ceano~ xonod~oii e o i ~ b r ~ '  npononxewie p a 6 o ~  
M ~ ~ H H C T ~ P C T B ~  3HePTeTMKM OCTaBJlReT X e n a T b  J Iy9UIerO.  B o - ~ ~ P B ~ I X ,  O H 0  T a K  M H e  PaCCMOTpenO P R n  C e p b e 3 H b I X  

npo6ne~,  KOTOPbIe 6 6 1 ~ 1 ~  nOnHRTbI  B OTYeTe, HeCMOTPR H a  TO, ' IT0 H a  peUeH3MIO Y U n O  IIIITb MeCRUeB. Bo- 
BTOPbIX, pe3yJIbTaTbI BbInOJIHeHMR o ~ I I ~ ~ T ~ J I ~ c T B ,  KOTOPbIe M~~HMCT~PCTBO 3HePreTMKM BCe-TaKH B3RJI0 H a  ce611, 

B e C b M a  HeynOBJIeTBOpMTeJIbHbI. 
CM : awenor. c. 7 5 

H b I X  TPY-OTXOAOB B U e J l O M  HeCKOJIbKO B b I U I e ,  Y e M  

0,14 MJIH KIOPM. OAH~KO, B eAWHCTBeHHOM TeXHMYeCKM 

O ~ O C H O B ~ H H O M  MCCJIeAOBaHHM no 3aXOPOHeHHbIM Tpy- 
OTXOnahl AeJIaeTCR BbIBOA, YTO TOJIbKO B H ~ U U O H ~ J I ~ H O ~ ~  

n a 6 o p a ~ o p ~ ~  U T .  Aiinaxo Pii,QMOaKTMBHOCTb TPY-OTXO- 
 no^ c o c T a w e T  640 000-900 000 K ~ P M .  Cneno~a~enb~o ,  

HOCTM 3 a X O P O H e H H b I X  TPY-OTXOAOB, BBOAMT BCeX B ' 

3 a 6 n y ~ c n e ~ ~ e .  M ~ I  A O ~ ~ B M J I M ~ , ~  MJIH K m P H  (IT0 3aXOpO- . 
HeHHbIM OTXOAahl n a 6 o p a ~ o p k i u  Aiinaxo) K 2,6 M n H  K N P M  ' 

IIO TPY-OTXO~~M BO BpeMeHHbIX XpaHMJIMqaX M nOJIyYHJIH . 
O U e H K y  B 6onee 3 M n H  K m P H  ( O K P Y ~ J I ~ H O  A 0  O A H O ~  ' 

s~a raqe i i  u k i a p a ~ ) .  a: 



Kpafi~e B a X H b I e  BOnpOCbI,  T a K  M H e  PaCCMOTpeHHbIe  MMHIICT~PCTBOM 3HePreTMKM, BKJIIOqaKlT: 

@ y ~ a ~ e ~ ~ a n a ~ a r e  np06~1e~br B crpaTeruri M I ~ H R C T ~ ~ C T B ~  s~eprenr~cri no o6paue~1im c TPY-o~xonanlli. 
~ ~ x o ~ o H ~ H H ~ I X  T P Y - 0 ~ x 0 ~ 0 ~  M ~ ~ Q R ~ H ~ H H o G  WMW n O q B b I  3HaYMTeJIbHO 6 o n b m e  n0 06-behiy H OHM npenCTaBJIRKlT 

HaMHOrO 6onee Y r p O X a W u y W  3KOJIOrMYeCKyKl npo6ne~y KaK B KPaTKO-, T I K  H B CPeAHeCPOYHOM I'fJIaHe, Y e M  

o ~ x o n b ~ ,  x p a H H M b r e  BO B p e M e H H b I x  x p a ~ ~ n ~ u a x ,  ~ T M J I M ~ ~ U M I I  KOTOP~IX n p e A n o n a r a e T c R  B x p a ~ ~ n ~ q e  WIPP. 
Pag, Bonpocoe, C B ~ ~ ~ H H ~ I X  c 1~~acc~c1111Icauueii O ~ O A O B  w 06pauealien1 c HWnlsi. C w a  B X O ~ T  peKoMeHAauM1.r 

IEER OTHOCMTeJIbHO TOrO, YTO C OTXOAaMH B X ~ H @ O P A ~ ,  XPaHMMbIMM B eMKOCTRX A n R  BbICOKOaKTMBHbK OTXOAOB, 

~eo6xof lu~o  0 6 p a u a ~ b c R  KaK C BbICOKOaKTMBHbIMW OTXOAIMW, a H e  nJ IaHHpOBaTb HX yTMJIki3aUkiW " ~ a  M ~ C T ~ X "  

KaK HM3KOaKTNBHbIX OTXOAOB. IEER IIpeACTaBMJI OUeHKM 3 a T p a T  H a  T a K O m  P O A a  06paue~ue C BbICOKOaKTkiBHbIMM 

OTXOnaMM B X ~ H @ O ~ A ~ .  O T B ~ T ~  OT M H H I ~ C T ~ ~ C T B ~  3HepreTMKM H e  nOCJIeAOBaJI0. MHHMCT~~CTBO 3HePreTMKM H e  

H a  TOM, YTO K a n b ~ M H M P O B a H M e  CJIeAyeT PaCCMaTpMBaTb KaK 0 ~ 0 ~ q a ~ e n b ~ b i f i  Ula& a 3 a T e h i  CaMO Xe 0 ~ 6 p a c b l ~ a e ~  

3TY kiAetO. ~ P M  TaKOM PaCChfOTPeHHM n p 0 6 J I e ~ b 1  nOJIyqaeTCR,  l i T 0  MMHHCT~PCTBO 3 H e p r e T M K l i  BbInBMraeT nOBOA, 

~ o ~ o p b ~ i i  C ~ M O  xe  nerm onposepraer "Hm ~ e x ~ w e c m i i  nMTepaTypb1,  B ~ o ~ o p o i i  6 6 1  r o ~ o p m o c b ,  YM K ~ ~ ~ U U H M -  

P O B a H H e  CaMO no ce6e M O X e T  nPMBeCTM K n e p e B O A y  OTXOAOB B OKOHYaTeJIbHyIo @OPMY, npMrOAHyIO AJIR yTMJIM3a- 

UMM B x p a ~ m ~ u e " .  T ~ K  a H e  n p o a ~ a n ~ 3 ~ p o ~ a ~  o u e H K w  s a ~ p a ~ ,  n p e m o x e H H b r e  IEER, MHHUCT~PCTBO 3 ~ e p r n 1 . 1 ~ ~  

OCTaeTCH BePHbIM CBOeMy Y T B e p w e H M W ,  YTO n p R ~ 0 f i  l l e p e B O n  OTXOAOB B KOHeYHYK) @OPMY m R  3aXOpOHeHMR 

6 b m  6 b 1  ~ @ @ ~ K T H B H ~ ~  no s a q a ~ a ~ .  OHO T a K x e  H e  CMOMO O u e H m b ,  KaKoBa u e ~ a  puma ~ o s ~ o x ~ o r o  npoeana 
ero n o A x o A a ,  c T a B r r u e r o  B c e  H a  K a p T y  ~ p y n ~ o ~ a c m ~ a 6 ~ o r o  n p m e H e H w n  ~ e x ~ o n o r ~ i i  no n e p e B o n y  OTXOAOB B 

KOHeYHYW @OPMY, HHKOTaa H e  nPMMeHRBUlMXCR A n R  OTXOAOB HaCTOJIbKO TPYAHbIX M CJIOXHbIX, KaK OTXOAbI B 

eMKOCTRX H 3  X ~ H @ O P A ~ .   TO IIPeACTaBnReTCR C e P b e 3 H b I M  YI'IYUIeHHeM B nOAXOAe K TeXHMYeCKMM M OpI'aHM- 

3auMOHHbIM aCIIeKTaM 0 ~ ~ 0 f i  M3 c a~0 f i  BaXHbfX 3 a A a Y  M H H M C T ~ P C T B ~  3HepreTMKS-i IIO ~ K o J I o ~ M ~ ~ c K O ~ ~  OYMCTKe. 

PeICOnle~a~liU OTHOCUTeJlbHO IIpOrpaMM no C03naHWO XpaHMJIli~. IEER PeKOMeHAOBaJI nPMOCTaHOBMTb 

nOJIMTMYeCKW OPMeHTMPOBaHHbIe npOQaMMbI  no CO3AaHMIo XpaHWnMW XKK~-M~YHTUH H WIPP. BM~CTO 3TOlW 

IEER n p e g n a r a e T  C03AaTb HayYHO I lpOAyMaHHyIO n p O Q a M M y  AOnlWCpOYHOl7) 0 6 p a u e ~ t r a  C BbICOKOaKTkiBHbIMM 

o T x o A a M w .  C m ~ a  A o n x H o  BXOAMT~ ~ s y r e ~ ~ e  BOSMOXHOCTM ~ ~ X O P O H ~ H M I I  B r e o n o r m e c K M x  @ O P M ~ U M R X ,  M c c n e -  

AOBaHMR B03MOXHOCTM 3aXOPOHeHUR OTXOAOB n 0 A  AHOM O K e a H a ,  a T a m e  MCCJIeAOBaHUR n0 KOHCTPYKUkiOH- 

HbIM h l a T e p U a J I a M  - a H a J I 0 r a M  IIPMpOAHbIX MaTepManOB,  KOTOPbIe M O r y T  XpaHkiTb PaAMOaKTMBHOCTb MIlJInMOHbI 

n e T .  MHHMCT~PCTBO 3 H e P l X T W K M  H e  C T ~ J I ' O  n P M H M M a T b  BO BHMMaHMe 3 T Y  P e K O M e H A a U M K I  no n 0 n ~ 0 f i  
P e C T P ~ ~ P M 3 a U M M .  

MHHMCT~PCTBO 3 ~ e p r e ~ ~ m  ~ b 1 p a 3 ~ n 0  x e n a H u e  n p o n o n x a T b  pa6oq c IEER no y n y l r m e a k i m  c~oei i  n p o r p a M M b r  

3~onoruliec~o1-0 M e H e n X M e H T a .  K ~ K  YaCTb 3 T O m  npOUeCCa,  IEER 6 y ~ e ~  npOAOjDXaTb IlpeAOCTaBJIRTb MMHMCT~PCTBY 

3HePreTMKM MaTepMaJIbI,  O T p a X a W u M e  B3I'JIRnbI MHCTZITYT~, M 6 y ~ e ~  OCTaBaTbCR CTOPOHHMKOM n p O A O n X e H M R  

KOHCTPYKTkiBHOrO H k i a n O r a  C MHHWCT~PCTBOM 3HepreTMKM. K HaCTORUeMY BpeMeHM enHHCTBeHH bf M KPYnHblM 

n P O r P a M M H b f M  M3MeHeHMeM, KOTOPOe H a Y a n O C b  B MHHMCT~PCTB~ 3HepreTMKM ( Y ~ C T M Y H O  KaK pe3yJ'IbTaT p a 6 0 ~ b 1  

IEER), RBnReTcrr  TO, YTO npo6ne~e  ~ ~ Q H ~ H ~ H M R  ~ O H ~ I  a 3 p a u ~ ~  B X ~ H @ O P A ~  c T a n M  n p M A a B a T b  6 o n b m e e  s ~ a r e ~ ~ e .  
, & l ~ ~ b ~ f i  n p O e K T  H ~ O ~ X O , ~ M M  AJIR 3aUIMTbI peKM K O J I ~ M ~ M R ,  KOTOpaR n p O T e K a e T  liepe3 3 T y  l l J I O ~ a & K y .  M b l  nOHMMaeM 

M n p H 3 H a e M ,  liTO 3 T 0  OYeHb 6 0 n b u o e  n03MTMBHOe M3MeHeHMe B ~ a k i ~ a ~ ~ e f i ~ e f i  n p O r p a M M e .  O ~ H ~ K O  TO, YTO 3 T 0  

HaYMHaeTCR C ' L n ~ ~ ~ a ~ ~ 3 ~ ~ ~ ~ a ~ ~ ~ r ~ "  KOHTpaKTa H a  CYMMY B 6,9 M n p A  AOJInapOB no BOCCTaHOBJIeHMK, CpeAbf ,  

n 0 ~ ~ p u a ~ U f e f i  OT p a ~ M O a K T M B H b I X  OTXOAOB B eMKOCTRX X3~@0pna, 6e3 C e p b e 3 H O r O  He3aBMCMMOlW aHliJlM3a, M O X e T  

npMBeCTM K 3HaYMTenbHbIM 3 a A e P I K a M ,  I lPeBbIUleHHIo  C M ~ T H O ~ ~  CTOMMOCTH, TeXHMYeCKMM M IoPM.IAUYeCKMM C n O p a h l  

21 K npOBaJIy .  * 



C e a n ~ v r  xonognon B O ~ H ~ I  
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Eonee neTanbHoe paccMoTpeHne p e s y n b ~ a ~ o ~  a~annsa . 
MaTepManos no ~ T H M  TpeM cnyqam npnBonnTcw, HaYnHm . 
co CTP. 5. K p o ~ e  s-roro, IEER uccnenoaan o 6 u ~ e  TexHw- . 
qecKne H O ~ ~ ~ H M ~ ~ U M O H H ~ I ~  npo6ne~b1, H e  ~axonrrqne : 
PeIlIeHMII B R A ~ P H O - O P ~ X ~ ~ ~ H O M  KOMnneKCe. Huxe KPaTKO . 
nPWBO~TCIi HeKOTOPble 38IUlEOYeHHII, CnenaHHbIe IEER no 
np06ne~aM, BbUIBJleHHbIM B IIpOrpaMMe MMHMCT~~CTB~ . 
3HepreTMKM no ~KoJ'Io~MY~cKOM~ MeHenXMeHTy, a TaWe : 
PeKOMeHnaUMH no peCTpYKIYPM3aUMM W YCOBePlLIeHCTBO- ' 

BaHMKI B 3TMX O ~ ~ ~ C T I I X .  

3 a ~ n t o q e ~ ~ 1 ~  lEER 

Hec~o'rpn Ha TO, YTO HaYMHUl C 1989 I-. 6bmo noTpaYeHo - 
OKOnO 40 Mnpn nOnnapOB, MHHHCT~PCTBO 3HepETHKM A0 . 
cwx nop H e  wMeeT qeTKor-0 npencTasneHwa mu nnaHa pe- : 
LUeHHII npo6ne~  no BOCCTaHOBJIeHMIO o~py.~caKIuefi Cpeplbl, . 
a Tame no o 6 p a u e ~ ~ m  c OTxonaMM. n p o r p a ~ ~ a  c-rpanaeT ' 

nnoxnM P~KOBOACTBOM, OQOMH~IMM nepepacxonaMu, ne- . 
PMOnMYeCKkiM HapyLUeHHeM CPOKOB HCnOnHeHHX M IIOCTO- : 
I I H H ~ I M  "napano~  nna~os". (Peryn~p~bre " ~ I X T M ~ ~ T H M ~  . 
nna~b~" ,  BbInYCKaBUlMeCII MMHMCT~PCTBOM 3HepreTMKM B : 
KOHue 80-x M HaqaJIe 90-X, ~ L U I M  3aMeHeHbI CnMCKaMM nep- 

BOOYepenHbIx 3Wazi M nnaH0BblMM AOKYMeHTaMM, TaKHMM ' 

K a K  46Cneun+n~aunn ~ M C K O B "  B cepenwe 90-x, B KoHue: 
90-x 3aMeHeHHbIe H a  "Ae~II~kine~~Eifi nna~".  C ~ M O  Ha3Ba- ' 

HMe " ~ ~ c R T ~ ~ ~ T H w ~ ~  n n a ~ "  MeHIIJIOCb HeCKonbKO pa3 M cefi-. 
rlac  TO ~ a s b ~ s a e ~ c s  " C o ~ p a u e ~ u e  c p o ~ o ~  OYMCTKH: n p n  
K 3 a ~ e p u e ~ ~ m " ) .  HH B OAHOM n3 ~ T M X  nnaHoB He npenno- . 
XeHO BCeCTOpOHHerO IIOnXOna K BOCCTaHOBneHHIO. OKPY- ' 

~ a m u e f i  cpenbl M K o 6 p a q e ~ ~ m  c mxonaMn, a no c ~ p a ~ e - .  
rMIIM M IIpOQaMMaM, PeKOMeHLIOBaHHbIM B HHX, B03HHKaeT ' 

pm Cepbe3HbIX BOnpOCOB. 

T ~ M  He MeHee, cyuecTByeT caepa, B KOTOPO~~ MHHMC- 
TepCTBO 3HeplXTMKM nOCTMrn0 OnpenMeHHOr-0 YCneXa: 60- : 
nee neTanbHarr xapanepucTMKa o 6 a e ~ a  3KonornrecKMx - 
npo6ne~,  CBII3aHHbIX C H ~ ~ ~ H O - O P Y X ~ ~ ~ H ~ I M  KOMnneKCOM. . 

B Hatiane 90-x, Hmero, KpoMe o6qer-0 onkicaHkuI, 06.  

3TOM He GLIJIO M3BeCTHO. C TOrO BpeMeHU 6bm IIpennpM-. 

HIIT pll~l ycmwii no 6onee neTanbHoMy onucaawm npo6ne~. . 
Hanpw~ep, B nccnenosaHwnx no np06neMaM nnyToHHn w : 
B ~ I C O K O O ~ O ~ ~ ~ ~ H H O ~ O  YpaHa (BOY) ( O ~ ~ ~ ~ U K O B ~ H H ~ I X ,  

COOTBeTCTBeHHO, B 1994 M 1996 r.) pa36Mpanocb, r e ,  KaK : 
M B ~aK0fi ~kiMMtie~K0fi 40pMe XpaHIITCII nny~0Hkifi ki BOY, ' 
a TaKxe osepsnsanucb npo6ne~b1, npencTaenamuMe no- : 
TeHUUanbHylO O ~ ~ C H O C T ~ ~ .  B MCCne~OBaHMM no nn)"TOHMK, ' 

WlPP 
COC 8 

P ~ A M O ~ M ~  BOAbI W OPraHMYeCKHX ~0enMHeHMfi BbI3bIBaeT 06pasosa~~e  BOAOpOna, a Tame npyI-kiX BOCnnaMeHIIlO- 

UMXCII Mnki TOKCMYHbIX XMMMYeCKHX BeUeCTB. T ~ K o ~  P~kiOnMTMZieCKOe pa3nOXeHWe IlBnReTCR OAHHM M3 OCHOBHblX 

MCTOYHMKOB OnaCHOCTU B03HMKHOBeHMII IIOXaPOB M / M ~ M  B3PbIBOB B HeKOTOPbIX eMKOCTHX C BblCOKOaKTMBHbIMki 

OTXOnaMM Ha IlpeAllpHRTkiRX X3~@0p&l M Ca~a~~a-PkiBep-CaiT. OT 06pa30Ba~MII M HaKOnneHMII OnaCHbIX XWMMCleC- 

KHX B ~ U ~ C T B  B pe3ynb~a~e p a n ~ o n ~ 3 a  nocTpaAanki XpaHMnuqe c nnyToHHeM B POKM-QJI~TC M x p a ~ ~ n ~ u a  c TPY- 
o-rxonaMw H a  pxne npyrkix 06-~~KTOB. On~oi i  ki3 n p k i ' i ~ ~  6b1no p a s n o x e ~ ~ e  w3nenwii 143 nnacmaccbr non n e f i c ~ s ~ e ~  

pankion~3a H a  BocnnaMe- 

P A Q U O n M 3  HIIIOUJMeCII M TOKCMYHbIe 

ra3bI. @ ~ K T W Y ~ C K H ,  pa- 
~ H ~ W H  C6H6 (TOKCWY~H, XMMM'leCKH BKTWBeH ~ M O J I M ~  M O X ~ T  c ~ e n a ~ b  

(8. AU~TOH CH,COCH3 ( B O ~ ~ O P ~ ~ M )  OTXOAbI CO B p e M e H e M  
= fiopkic~blk BOAOpOn HCl ( K O P P ~ ~ N O H H O  ~ ~ C T L I B ~ H )  Gonee OnacHbIMw linM 

BOAOPOA H, ( B O ~ ~ O P ~ ~ M )  CAeJ'IaTb OnaCHbIMM OTXO- 

Bu~wrxnopm CH2=CHCl (TOKCWI~H) AbI, nepBOHaYaJIbH0 He- 

wb@a-~~ac~nua ... nnmc npyrkie OnacHbIe. npucie~, B 3a- 

BMCNMOCTM OT nepMona 

(8 -+ 
AU~TOH CH,COCH3 (~03 ropae~ )  nonypacnana paccMaT- 

= f i o p ~ c ~ b ~ f i  BOnOp0,JJ HCl ( K O ~ ~ O ~ M O H H O  ~ K T M B ~ H )  pMBaeMoro 
Bonopon H, (~os ropae~)  nuna ( M  B T O P U Y H ~ I X  

.. . nnmc npyrHe Y ~ C T Z I U ) ,    TOT npouecc 
ant,+-sacrrnua pe3w~a . M O X ~ T  npononxa~bcs  - 

OYeHb AOnr-0e BpeMII. 

@?u O ~ , ~ ) ? Y ~ H U U  a~b#a-uacntuya~ru ~t?acrn.~~accbl, codepxalyeii l7BX a mawee pmurroebrx 
.1ra1?reyua708 06pa3yrornca coedu~e~wr, cnoco6~bre ~iepesec~nu onixodbr, Kontopbie He rronadanu 
nod onpedene~ue RCRA, s pmpad onaclibzx no RCRA. CM: w1w.c. 18 

~ ~ ' 8 ,  1 SSS 



T e f i H e p a x  nn5I  X p a H e H H R  nJIyTOHMR H a  Pow-@~~Tc  M H a  . 
O n a C H O C T b  X p a H e H M H  BOY B CB5l3M C B 0 3 M O X H O C T b W  ' 

C ~ O H T ~ H H O ~ ~  U e n H o f i  PeaKUMM. B ABYX 6 a 3 0 ~ b 1 ~  OTYeTaX . 
no ~ K o J I o ~ M Y ~ c K O M ~  MeHenXMeHTj ' ,  O ~ ~ ~ ~ H K O B ~ H H ~ I X  B ' 

1995 M 1996 r., B n e p B b I e  OYepYMBaeTC5I O ~ P O M H ~ I ~ ~  K P Y r  . 
npo6ne~,  CBfl3aHHbIX C BOCCTaHOBneHMeM 0 K p y X a I O ~ e f i  ' 

CpeAbI ,  C y K a 3 a H M e M  3 a T p a T  no K a W O M y  KOHKPeTHOhlY . 
06.aeq. K p o ~ e  T o m ,  B HMX IlPMBOAMTCII CnMCOK 3 a A a Y  no ' 

~ K o J I o ~ M Y ~ c K O ~ ~  OYMCTKe. K COXaJleHWIO, B flaJIbHefiI l leM 3TM . 
OTYeTbI G ~ ~ T I M ~ ~ M ~ H ~ H ~ I  6onee O v a H M Y e H H b t M M  M M e H e e  ' 

nOne3HbIMM " ~ n a ~ a ~ ~ " ,  YnOMXHYTbIMU BbIIl le ,  KOTOPbIe . 
6 b ~ n ~  nPOAMKTOBaHb1 IlOnMTM'IeCKMMM C O O ~ ~ M ~ H M I I M ~ ~ ,  ' 

TOI'na KaK TeXHMYeCKOLY) aHaJ lM3a  B HMX 6bll10 MaJlO. 

f l p y r k i ~  YAaYHbIM M e P O I l P M X T M e M  M N H U C T ~ P C T B ~  ' 

3 H e p r e T k i K M  6b1no CO3AaHMe T ~ X H H Y ~ C K O ~ ~  KOHCynbTa-  . 
TUBHOG KOMMCCMH no eMKOCTXM X ~ H @ O P ~ ~ ,  P ~ c L L I M P w B ~ ~ I ~ ~ ~  ' 

6a3y 3 ~ a ~ ~ i i  no s~oi i  npo6ne~e. ~ T I I  ~ H ~ H M X  ~ O S B O ~ M J I M  . 
p a 3 p a 6 0 ~ a ~ b  p e r u e s k i w ,  n o M o r a m q k i e  B c w l y a u M a x ,  K o r n a  . 
B03HMKaeT OAHa M3 CaMbIX C e P b e 3 H b I X  Yv03 - B3PbIB . 
e h f ~ o c ~ e f i ,  KaK 3TO ~ p O M 3 O l I I J I O  C eMKOCTbI0 10 1 -SY. 

O W ~ T  M H H M C T ~ ~ ~ ~  3HepreTMKM " ~ d e p ~ 0 - 0 ~ ~ ~ e ~ -  : 
H o e  ~acnedcmso" m m e T c a  cue OAHMM B a x H b t M  n o c T W x e -  ' 

HMeM. B H e M  n a H  0630~ nPOH3BOACTBa RAePHOrO OPYXMIl : 
M I l O p O X n e H H b I X  MM npo6ne~ 3 a v X 3 H e H M X  0~p)QKaK)wefi 

c p e n b r  M y n p a s n e H u n  o T x o n a M w .  

apyrvle E ~ I E O ~ ~ I :  

O ~ H M M  M3 C e P b e 3 H b I X  ~ ~ ~ ~ ~ ( T c T B M G  B PeLUeHMM npo6- 
n e M  ~ K O ~ O T W Y ~ C K O ~ ~  O'IMCTKM RBnReTCX HM3KOe Ka'IeCTBO 

c6opa n a H H b I X  MUHMCT~PCTBOM 3HePreTMKM. ~ P M M ~ P O M  

MOrYT C J I P k i T b  n a H H b I e  no 3aXOPOHeHHblM T p a H C y p a H O -  

BbtM (TPY) OTXOAaM. n n a H  M H H M C T ~ ~ C T B ~  3HePlXTMKH no 
y n p a B n e H M m  TPY-OTXOA~MW ~ ~ I J I  OCHOBaH H a  npennono- 
XeHMU, YTO PanMOaKTMBHOCTb b b 3 a ~ ~ ~ ~ ~ e ~ ~ b ~ ~ "  OTXOnOB 

HaMHOlX HMXe,  YeM OTXOAOB "BO BPeMeHHbIX XpaHMnH- 

wax" W TeX, KOTOPbIe MMHWCT~PCTBO 3 H e P E T M K M  n p e A n 0 -  

narano n p o ~ 3 ~ e c ~ u  B TeZiexiMe n o c n e A y m q M x  30 n e T .  

O ~ H ~ K O  ~ ~ M H C T B ~ H H ~ I ~ ~  B C ~ C T O P O H H M ~ ~  a H U W 3  aPXMBHblX 

n a H H b I X  no 3aXOPOHeHHbIM TPy-OTXO~~M 38 I l P e n b I A Y 4 M e  

r o n b l ,  ~ o ~ o p b ~ f i  M ~ I  H ~ U I ~ I I ,  nenancx no fla6opa~opwu 
U T a T a  Afinaxo 21 ~ ~ I J I  3aKOHYeH B 1995 r.' no OueHKaM,  

CAenaHHbIM B AaHHOM MCCneAOBaHMM, H a  3TOM 0 6 ~ e n e  
aKTHBHOCTb 3aXOPOHeHHblX TPY-OTXO~OB HaXOnMJlaCb B 

npenenax OT 640 000 no 900 000 KIOPH , YTO O T n w a e T c R  

OT o U e H K u  73 300 K ~ P M ,  c ~ e n a ~ ~ o i i  p a ~ e e ~ .  T ~ K H M  o6pa- 
 OM, T o n b K o  H a  O A H O ~ ~  3~0ii nnoqan~e  o64ax p a n M o a m u B -  

HOCTb no ~ J I ~ @ ~ - M ~ ~ Y ' I ~ H M I O  OT 3aXOPOHeHHbIX OTXOnOB 

6 b r n a  n O p X n K a  nOnOBMHb1 ~ C e f i  ~ E & M O ~ K T U B H O C T M  BO BCeX 

XPaHkiMbtX TPY-OTXOA~X, KOTOPM no IlOACYeTaM MMHMC- 
T e p C T B a  3HePreTMKM COCTaBnAeT 1 100 000 K B P H .  ~ ~ X O P O -  

HeHHbre  OTXOA~I K TOMY xe  C O ~ A ~ I O T  ewe 6onee c e p b e 3 ~ y r o  

OnaCHOCTb, I lOCKOnbKy B03HMKaeT yrp03a 3apa%eHMR XM3-  . 
HeHHO B W H b I X  PeCypCOB QYHTOBbIX BOA. f laHHb1e no TPY- ' 

O T X O n a M  H a  n p y r M X  o 6 a e ~ ~ a x  C M n b H O  P a 3 H X T C R  O T  . 
r O n a  K rOAy, M 3TOMY H e  AaeTCIl  HayYHO O ~ O C H O B ~ H H O ~ O  ' 

O ~ L Z I C H ~ H W R  (CM. CTP. 12). B C B O ~ ~  peUeH3Mki  H a  OTYeT . 
"C~anKki X O J I O ~ H O ~ ~  B O ~ ~ H ~ I "  MMHMCT~PCTBO 3HePreTMKM ' 

H e  I l p e n n O X M n O  HM OnHOrO TeXHMYeCKOrO AOKYMeHTa, B . 
KOTOPOM 6 b 1  O ~ % R C H I I ~ O C ~ ,  KaK @ ~ K T M Y ~ c K M  6 b 1 n ~  nony- ' 

YeHbI  A a H H b I e  IIO TP~-OTXOA~M. H ~ M  H e  M3BeCTHO Hki On- . 
HOrO TeXHMYeCKOrO PYKOBOACTBa, B b I n Y U e H H O r O  MMHM- ' 

CTePCTBOM 3 H e P r e T H K H  AJIX 0 6 ' b e K T o ~  O P Y X ~ ~ ~ H O M )  KOMn- . 
n e K c a ,  B KOTOPOM 6b1  AaB2iJlMCb PeKOMeHAa4Mkl no C ~ O P Y  ' 

AaHHbIX. C MOMeHTa n y 6 n ~ ~ a u k i w  OTYeTa " C B ~ J I K M  XOnOn- . 
~ 0 f i  ~ 0 f i H b 1 "  MHHUCT~PCTBO 3HepreTMKM npe,QnpAHXnO ' 

eqe  O n H y  I IOnbITKy c6opa AaHHbIX n0 TPY-OTXOA~M, HO . 
O ~ O C H O B ~ H H O ~  TeXHMYeCKOIW PyKOBOnCTBa 06ecnezre- 
HMX K a Y e c T B a  n o n y c i a e ~ o f i  u ~ @ o p ~ a s ~ ~  T a K  M H e  nox- . 
B M n o c b .  l5yne~ n~ pe3ynb~a~  6onee ~ H ~ ' I M M ,  YeM n p e n b m y -  

u l ~ e  n O n b I T t u l  c6opa M 06pa60~~w n a e a b r x ,  YBMAMM nome. . 
C~~)'aUkir! C T P Y - O T X O ~ ~ M M :  IIBJIIIeTCX O T p a X e H u e M  60- . 

nee ~ p y n H 0 f i  n p o 6 n e ~ b 1 .  H ~ C K O J I ~ K O  MbI CMOTITW onpene- : 
JlMTb, MMHMCT~PCTBO 3HepreTMKM H e  n p e n I l p M H I I n 0  HM ' 

o n ~ o m  cepbe3~01-0 ycmm nnx K O H T ~ O ~  K a q e c T B a  W H @ O ~ -  : 
M a u w u ,  H a n p a B n e H H o m  H a  n p e n o c T a s n e H M e  O ~ U ~ C T B ~ H -  - 
HOCTM AOCTOBePHbIX, COMaCYIOUMXCX M e X A Y  ~060fi, AaH-  : 
HblX. M ~ I  O ~ H ~ P Y X M ~ M  MHOlX C e p b e 3 H b I X  H ~ C O O T B ~ T C T B H ~ ~  . 
B n a H H b I X ,  n y 6 n M K y e M b 1 ~  MHHUCT~PCTBOM 3HePreTUKM. : 
Hanpw~ep ,  M M e e T c n  p a c x o x n e a k i e  M e x n y  o u e ~ ~ a ~ u  . 
O ~ L ~ M O B  OTXOAOB, ClpMBOnMMblMU B 33 IIO " ~ p 0 v a M ~ e  : 
Y n p a B n e H M R  ~ ~ c ~ H ~ J I o M " ,  M AaHHbIMM, HCnOnb3yeMbIMM B ' 

33 no I I p O r p a M M e  " 0 6 p a u e ~ u e  C PanMOaKTMBHbIMH . 
OTXOA~MZI". 

H e n p a ~ ~ J I b ~ 0  PaCCTaBJIeHHbIe IIplIOpjiTeTbI 

H a ~ e p e ~ M e  M U H H C T ~ ~ C T B ~  3 H e P r e T k i K k i  COXPaHMTb ' 

o 6 ~ e ~  P a C X O a O B  H a  B O e H H b I e  U e n M  H a  Y p O B H e  B p e M e H  . . 
xonon~ofi B O ~ ~ H ~ I  co3nae~ C m y a u M m ,  K o r n a  ero npn- : 
OPMTeTbI B c@epe ~ K o J ~ o ~ u ' I ~ c K O ~ ~  O'iMCTKM CMCTeMaTWYeCKki . 
H e  COrnaCyIOTCX C HaCYwHbIMM n p o 6 n e ~ a ~ ~ .  B HeKOTOpbIX : 
CJlyYaXX MMHMCT~PCTBO 3HePreTMKM n p M H M M a e T  n M U b  . 
n o n M T t l r e c K w  s e n e c o o 6 p a 3 ~ b t e ,  a H e  n p o A y M a H H b I e  M : 
HayYHO O ~ O C H O B ~ H H ~ I ~  riOAXOnb1 K P e I l l e H M m  npo6ne~,  . 
C y 4 e C T B O B a H M e  KOTOPbIX H ~ M ~ ~ ~ X H O  e4e  TbICIIYM n e T .  : 
O A H M ~ ~  M3 BaXHbIX nPMMePOB RBnReTCII YIIpaBJleHMe TPY- . 
O T X O n a M M ,  me B C e  YCMnMR 6 p o L U e ~ b t  H a  O l ' l b r ~ H o e  : 
n p e n n p M x T a e  no M ~ O J I R U M W  O T x o n o B  (WIPP), a H e  H a  . 
p e u e H k i e  6onee onac~ofi n p o 6 n e ~ b 1  s a x o p o ~ e ~ ~ x  OTXOAOB 

(CM. BCTaBKy 0 WIPP, HaYMHaR CO CTp. 7). 
Lonee TOTO, MHHMCT~PCTBO 3 H e P r e T M K M  O K a 3 a n O C b  

Yl 'IOpHbIM CTOPOHHMKOM n O A A e P X K M  M H a P a U M B a H M R  ' 

M O ~ H O C T ~ ~ ~  no llPOM3BOnCTBY X n e P H O r O  OPYXIIR B yuep6 : 
o~pyxamqefi cpene u 3 n o p o ~ b m  nm~eii .  Yepes r i p o r p a m y  - 
3 ~ 0 n 0 n l Y e ~ K k i f i  M e H e n X M e H T  IIbITamTCX YBeKOBeYMTb PIIA : 



~ex~onorg f i  xonon~ofi B O ~ ~ H ~ I .  Hanpki~ep, n o s T o p n o e  

BBeAeHMe B 3KCnnyaTaUMIO " K ~ H ~ O H O B "  ( n p e & I l p M H ~ M f i )  F 
M H r I o  nepepa60~~e  o ~ p a 6 o ~ a ~ ~ o r o  T o n n k i s a  H a  C a s a ~ ~ a -  
P ~ s e p - C a f i ~  B 1996 r. 6b1no H a n p a a n e H o  c K o p e e  H a  

n o m e p x l c y  ~ o q ~ o c ~ e i i  no penpoueccuary, q e M  H a  3~ono -  
I'MziecKMfi MeHef lXMeHT.  XOTR M YTBePXAaeTCl l ,  ' IT0  3 T 0  

PeLUeHMe 6 b m o  IIpMHflTQ B CBR3M C npo6ne~ofi KOPP03MH 

M TePMeTM'IHOCTH ~ T e p X ~ e f i  O T ~ ~ ~ O T ~ H H O ~ O  

T o n n M s a ,  p e n p o u e c c M H r  ~ P H B O A M T  K y B e n w e H M m  

KOnM'leCTBa BbIAeneHHOrO nn)'TOHWR M BbICOKOaKTMBHbIX 

X W K H X  OTXOAOB. ~ T M  ABa M a T e p M m a  IIpeACTEiBJUlKlT co6oii 
~ a u 6 o n b m y m  OnaCHOCTb B P a M K a X  I IAepHOrO KOMnneKCa 

M M H M C T ~ ~ C T B ~  3HepTeTMKM. KOHB~PCWII CXeMbI P e n p O u e C -  

c u H r a  ( ~ a s b ~ ~ a e ~ a ~  n ~ p o n p o u e c c ~ ~ r o ~ )  AM HOBO~O T u n a  

p e a i c r O p a - p a 3 M H O X M T e n a ,  H a 3 b I B a e M O r O  M H T e r p m b H b I M  

P e a K T O p O M  H a  ~ ~ I C T P ~ I X  ~ e f i T p o H a x ,  B T e X H O n O r H I o  no 
o 6 p a u e ~ ~ m  C OTXOAaMU RBnReTCR eqe O m M M  n p M M e p O M  

B ~ I L L I ~ Y ~ o M E I H Y T O ~ ~  TeHAeHUMM. 

T p e x  6 o n b r u ~ x  m a x T  H a  ohercre B O e p ~ a n ~ e  6 n ~ 3  ~ H H U M H -  

HaTH ( U T ~ T  Orafio). X ~ ~ ~ K T ~ ~ M C T M K M  3TMX OTXOAOB H e  1 
6611~ KOPPeKTHO OnMCaHbI,  a TeXHOnOrMH 0 6 p a 6 0 ~ ~ n  He . 
6 b m M  H a A n e X a q M M  06pa30~ n p O B e p e H b 1 ,  T ~ M  H e  M e H e e ,  1 
M~~HHCT~PCTBO 3HePreTMKM M er0 nOAPRAqMK, KOMnaHMR 

Fluor Daniel Femald, n p w c l y n M n s  K pa3pa6o~~e M o A H o s p e -  : 
MeHHOMY CTpOMTenbCTBY IIMnOTHOrO npeAIIpMIITMI1. K o r ~ a  
OCHOBHOH 3 n e ~ e ~ ~  O ~ O ~ ~ ~ O B ~ H M R ,  n n a e e n b e m  nesb, 6b1n  : 
AOCTaBneH H a  o ~ % ~ K T ,  OKa3anOCb,  9 T O  HeKOTOpbIe y 3 n b I  H e  

C T L I ~ I O T C R  c TeM, YTO yxe 6 b 1 n o  n o c T p o e H o  H a  nnoqanrce. : 
Eonee T o r o ,  B ge~a6pe 1996 r. B p e 3 y n b ~ a ~ e  n e p B o r o  ~3 . 
ABYX 3 T a n O B  M C ~ ~ I T ~ H M ~ ~  n M n O T H O r 0  npeAnpMRTMR n e ' I b  

6 b 1 n a  HallOnOBMHy p a 3 p y U I e H a .  3 ~ a  aBapMH BbI3bIBaeT T e M  

6 o n b m y m  T p e B o r y ,  wo c o r p y n ~ ~ ~ u  npoema une~~w@uuw- 
POBanM I'IOTeHIJMmbHYIo npo6ne~y  ewe B XOAe TeXHM'IeC- 

KHX ~ c c n e w ~ a ~ ~ i i  - T ~ M  H e  M e H e e ,  o H a  H e  6 b m a  pa3peme- : 
H a  (CM. npmiep no Oep~anny, c ~ p .  9). 

a p y r ~ ~  n p k i M e p o M  RBnlie-rcfi n p o B a n  npoeicra no npo- : 
UeCCy O C a m e H M R  BbICOKOaKTMBHbIX OTXOAOB BHYTpM e M -  . 
K O C T ~ ~ ~  C U e n b l O  0 6 p a 6 0 ~ ~ ~  M KOHUeHTPaUMM 90 % 0 6 ' b e ~ a  ' 

. OTXOAOB, H a x o n s u k i x c R  H a  Casa~~a -Pu~ep -Ca i i~ .  Ilocne . 
TOI-O, KaK H a  pa3pa6o~~y 6 b m o  n o T p a q e H o  550 MJIH A o n n a -  

' 
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XAMHWCKH~ M3MeHeHHR, KOTOpble I l p e T e p n e B a I O T  M a T e p M a n b I  M3 BMHHnXnOPMAa H llOJlMBMHHnXnOPHAa ((IIBX), 

MCIIOJlb3yeMbIe B nPOM3BOACTBe TaKMX B e ~ e f i ,  KBK nnaCTMaCCOBb1e K O H T ~ ~ ~ H ~ P ~ I ,  T P Y ~ H ~ I ~  O ~ B H ~ K H ,  n p M 6 0 p ~ b I e  

I I a H e n M  a B ~ 0 ~ 0 6 M n e f i  (a T a K X e  YnaKOBKa A n R  TPY-OTXOAOB), RBnRmTCR n p M M e p 0 M  p a n M O n M 3 a  XMMM'IeCKMX 

M a T e p M a n O B ,  6 o n b m o e  pa3~006pa3~e  KOTOPbIX B b I n y C K a e T C R  B H a C T O R q e e  B p e M R  n p O M b I l r m e H H O C T b m .  n p M  

o6nyse~  M M a n b @ a - s a c ~ ~ q a ~ ~  ~ T M  I T B X - ~ a ~ e p ~ a n b ~  u c n y c K a m T  ram,  c o A e p x a u M e  M o n e K y n b I  6e~3ona, aue-roaa, 
XnOpl lCTOrO BOAOpO,&i (HC1). 

H a n ~ ~ k i e  HeKOTOPbIX MX 3TMX XMMM'leCKMX B e u e C T B  n p M  fiOCTaTOYH0 B ~ I C O K O ~ ~  KOHUeHTPallMM B OTXOAaX M O X e T  

n p M s e c T M  K TOMY,  TO n o c n e A H H e  n o A n a A y T  n o A  OAHO ~3 Y e T b I p e x  o n ~ c a ~ ~ f i  o n a c H b r x  OTXOAOB, KaK o n p e A e n e H o  B 

Arne RCRA (TOKCUYHOCT~, KOPP03MOHHaR aKMBHOCTb,  B03TOPaeMOCTb H XMMMYeCKaR ~ K T H B H O C T ~ ) .  Hanpu~ep ,  
npMCyTCTBMe XnOpMCTOrO B O n O p O n a  M O X e T  npMBeCTM K TOMY, S T 0  OTXOAbI AOJIXHbI ~ Y A Y T  PaCCMaTpkiBaTbCR KaK 

KOPPO3MOHHO-aKTMBHbIe. ~ O ~ T O M Y ,  JaXe e C n A  OTXOflbI H a  MOMeHT MX 0 6 p a 3 0 B a H M R  M H e  OTHOCRTCR K OnaCHbIM, OHM 

MOrYT CTaTb OnaCHbIMM B p e 3 y n b ~ a ~ e  O ~ J I ~ Y ~ H M H  BO B p e M R  XpaHeHMR. IEER n p M U e n  K 3aKJIlOqeHMI0, ' IT0  HeKOTOpbIe 

o ~ x o n b r  OT 0 6 0 r a q e ~ ~ ~  Pu-238 B JIoc-kna~oce, B e p o R T H e e  B c e r o ,  o T s e q a m T  onpeneneaum o n a c H b r x  B e u e c T B  B 

C o o T s e T c T s W k i  c A ~ M  RCRA, H a  x p a H e H u e  KOTOP~IX WIPP eqe  H e  n o n y s k i n o  nwue~311~.  
n0cJle aHaJ lM3a  MaTepMaJlOB, n p e n O C T a B n e H H b I X  M~~HUCT~PCTBOM 3HePreTMKM (a T a m e  M a T e p M m O B ,  IlOArOTO- 

BneHHbIX IEER), a e n a p ~ a ~ e ~ ~  no o~pyxamueii  cpene U T a T a  H b m - M ~ K C M K O  (NMED), B IOPMCflMKUMH) KOTOPOrO 

BXOAMT O n p e A e n e H M e  COOTBeTCTBMR HOPMaM RCRA, PeWn n o T p e 6 0 B a T b  y HnnA npeA0CTaBMTb 0 6 p a 3 u b 1  OTXO,4OB, 

n p e A n a r a e M b I x  K p a 3 ~ e q e ~ ~ m  B WIPP, ' I T O ~ ~ I  Y ~ ~ A C I T ~ C R ,  YTO MX cneaye-r ~ n a c c t i @ u q ~ p o ~ a ~ b  KaK H e o n a c H b r e .  

XOTR NMED M ono6pwn n n a H  Doc-kna~oca no 0~60py M a ~ a n k i s y  06pa3uo~, a T a K x e  p e s y n b ~ a ~ b r  asanma, o a H a K o  

IEER cqki-rae-r,  TO npouenypa o~6opa npo6 6 b 1 n a  ~ e n o c ~ a ~ o l i ~ o i i  nnrr onpeneneswrr, H B n H m T c R  n M  OTXOA~I 

CM WIPP. c 1 9  

3 ~ e p r e ~ v l ~ a  VI 6e3onac~oc~b 18 NQ 8, 1 SSS 
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n p ~ 3 ~ a n o   TOT npoem H e y n a r H b I M  H n p e K p a T M n o  ero. B 
p e 3 y n b ~ a ~ e  3~oro  npouecca 0 6 p a 3 0 s a n w c b  6 0 n b r u u e  K o n u -  

YeCTBa IWpIOYerO ki TOKCHYHOrO 6e~3ona, K O T O P ~ I ~ ~  n O p 0 -  

: AHJl HOBbIe C e p b e 3 H b I e  OnaCHOCTH. ~ ~ H M C T ~ P C T B O  3 H e p r e -  

TMKM M er0 O C H O B H O ~ ~  IIOAPRAYHK IIPOHrHOPHPOBallM He-  

: OAHOKpaTHbIe I I p e A y n p e w e H M s  C O ~ C T B ~ H H ~ I X  COTPYnHM- 

KOB H B H e r u H u x  ~aGnm~a~ene i3  o TOM, YTO OHM ~ B M X ~ T C H  

: CJIMllIKOM ~ ~ I C T P O  H M ~ C U I T ~ ~ H O .  ~ o c J I ~  nOYTM AByX n e T  

H3yYeHHR MHHMCT~PCTBO 3HePreTMKM T e M  H e  M e H e e  XOYeT 

. n p O A O n X k i T b  MCnOJIb3OBaTb, IIO C y u e C T B y ,  Tj' Xe C a M y l O  

TeXHOJIOrkiIO, HO B H ~ ~ O ~ ~ U I B X  eMKOCTIIX M n p H  6onee 
HM3KHX TeMIIepaTj 'paX, AO~OJIHMTeJ lbHO 3 a T p a T H B  H a  3TO 

eue 1 M ~ P A  A o n n a p o B .  

. Ilp~isa~usaqua 
B M ~ C T O  K O H T P ~ K T H O ~ ~  CHCTeMbI,  KOTOpaX H e  A a n a  

O X H A a e M b I X  p e 3 y n b T a T O B ,  MHHHCT~PCTBO 3 H e p r e T H K k i  

IIbITaeTCII n P M M e H U T b  flpyrofi UOnXOA, N ~ B ~ C T H ~ I ~ ~  KaK 

: " n p n ~ a ~ ~ 3 a u m " .  n p k i  ~ P W B ~ T M ~ ~ L I M M  n p e A n o n a r a e T c r r ,  YTO 

OTBeTCTBeHHOCTb 38 T ~ X H H Y ~ C K H ~ ~  PUCK C M e u a e T C I I  B 

: CTOPOHY n o n p m Y M m ,  K O T O P ~ I ~ ~  p a 6 o ~ a e ~  no KoH-rpaK-ry c 
T B e p A b I M H  u e H a M H .  npe~nonarae~cw, YTO ~ O A P R A Y M K Y  

: s a n n a ~ x ~  ~ o n b m  B cnyrae ycnewoii p e a n u s a u u k i  npoema, 
KOrAa 6 y ~ e ~  nOCTaBJIeH " K O H ~ S H ~ I ~ ~  IIponyKT". 

MHHMCT~PCTBO 3 H e p r e T H K H  YTBepXCAaeT, YTO 3TOT 

nOnXOA n p M  3aKJIK)YeHHM KOHTPaKTOB KIOMOXeT CHM3HTb 

I l P H B n e Y b  nOnOJIHHTenbHbIe  3HaHHII H OnbIT, H a K O n n e H H b I e  

. B IlpOMbIIlIJIeHHOCTki. HO 3 T 0  C O B e P U e H H O  HeZlAeKBaTHO 

n p H M e H H T e n b H 0  K I I P O ~ ~ ~ M ~ M ,  IIBnwIOUHMCII " ~ A H H C T B ~ H -  

. HbIMH B CBOeM pone", B03HMKalOIQHMM B TaKMX IlpOeKTaX, 

' KaK ehlKOCTIl C PaAkiOaKTZlBHbIMH OTXOAaMH B X ~ H @ O P A ~  
. H n H  Ulax~a 9 B INEEL. 

O ~ H ~ K O  O W a J I O C b ,  YTO TPYAHO 3aCTaBMTb n O n p m Y M K O B  

. OTBeYaTb 3a H e I I p a B M J I b H O e  PYKOBOACTBO npOeKTOM, a 
T a m e  3a n n o x H e  T e x H H Y e c K H e  perueawrr. 3 a ~ a c ~ y m  

. MHHHCTePCTBO AOnyCKaeT OrpOMHOe YBeJIMYeHMe PaCXOAOB 

6e3 H a n n e x a u e r o  A e T a n b H o r o  T e x H H r e c K o r o  a ~ a n u s a  
. nPMYMH - KaK, H a n p M M e p ,  B I IpOeKTe IIO OCTeIUIOBbIBaHMIO 

B O e p ~ a n ~ e .  
: B KaYeCTBe 065ema AnII CBOHX 3KCnepHMeHTOB C HO- 

' BbIM IIOAXO.4OM B npeAOCTaBneHMH nOApIIAa MMHMCT~PCTBO 
. s H e p r e T a m i  ~ b 1 6 p a n o  ~ a k i q y n ~ e i i r u y r o  M ~a~cnox~ef i ruym 

npo6ne~y B n p o r p a M M e  3 ~ o n o r ~ ~ e c ~ o r o  M e H e g x M e H T a .  

: IIonoxe~we nen no npoemy B X3~@opne c c a M o r o  H a r a n a  

' H e  B H y U U I O  OnTMMM3Ma. T ~ K  TOJIbKO A B a  I I O A p m Y H K a  Ilona- 
. n H  3 U B K k i  H a  A B a  HMeBLUUXCII K O H T p U T a ,  H, no M e p e  pa3BH-  

THII C O ~ ~ I T H ~ ~ ,  IIIaHCbl H a  B b I M q b I U I  OCTanMCb TOnbKO Y 
: on~oro - British Nuclear Fuels, Limited (BNFL). H~CMOT- 

p H  H a  TO, 'ITO pace M H H M ~ T ~ ~ C T B O  3HePIXTHKM HaCTaMBaJlO 

. H a  TOM, YTO AJIR Y C n e X a  MepOIIpkUlTMfi H ~ O ~ X O A M M O ,  Y ~ 0 6 b 1  

B KOHKYPCe YYaCTBOBanO OT T p e X  A 0  IMTH I IpeTeHneHTOB,  

. OHO T e M  H e  M e H e e  H e  O T K ~ ~ ~ J I O C ~  OT c B o e r o  nonxona c 
" n p k i ~ a ~ k i 3 a 4 k i e f i ~ .  C MOMeHTa n y 6 n ~ ~ a u ~ ~  OTYeTa "CBUI- 
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~ ~ ~ ~ c T B M T ~ J I ~ H o  HeOnaCHbIMH.  C p e ~ l 4  B C e r O  n p O Y e r 0 ,  MUHHCT~PCTBO 3 H e p r e T H K H  H e  n p O B e n O  H ~ O ~ X O A M M ~ I X  

u c n b ~ ~ a ~ u i i  nnrr o n p e n e n e H H a ,  M o x e T  nu C o A e p x a H M e  6e~3ona, a u e T o H a ,  B M H H n x n o p H A a  Hnki X J I O ~ M C T O ~  B o A o p o A a  

n p e B b I C M T b  T e  YPOBHM, KOTOPbIe n e p e B e A y T  OTXOAbI B p a 3 p I I n  OnaCHbIX no O n p e A e J I e H H l O  RCRA. Y Y H T ~ I B ~ R  ~ p a f i ~ e  
p a 3 J I H Y H y I o  n p H p O A y  OTXOAOB, T p y A H O C T b  n O n y Y e H H F i  p e n p e 3 e ~ ~ a ~ H ~ ~ o f i  B ~ I ~ O P K M  06pa3uo~ H BblCOKYIO 

BePORTHOCTb TOrO, YTO HeKOTOPbIe 113 OTXOAOB ~ Y A Y T  COOTBeTCTBOBaTb KPHTePHK) " O ~ ~ C H ~ I X "  no R C M ,  6 b m o  6 b 1  

6~1aropa3y~~ee  CqMTaTb BCe MeTUIHYeCKUe 6 0 ~ ~ 1 4  C OTXOAaMM, 0 KOTOPbIX MAeT p e r b ,  OnaCHbIMH. 

Bonpoc BbIXOnHT A U e K O  3a IIpeAeJIbI  PaCCMOTpeHHR TOnbKO 3THX 36 6 o r e ~  C npOH3BO.4CTBeHHbIMH OTXOflaMH. 

Aaxe e C n H  OTXOAbI n O n y C T U M b 1  no R C M ,  WIPP H e  CMOXeT nPMHMMaTb HX, e C n M  OHM KOPP03MOHHO-aKTUBHbI, 

B 0 3 r O p a e M b I  MnH XHMHYeCKH aKTMBHbIe, nOTOMY YTO IT0 KPHTePHRM A O n y C K a  OTXOAOB H a  WIPP 3 T H  KaTerOpHH 

OTXOAOB MCKnI0YaK)TCII. Ha c ~ ~ o ~ H R U I H M ~ ~  A e H b  HeM3BeCTHO CKOJIbKO TPY-OTXOAOB H 3  I l A e P H O r O  K O M n n e K C a  

M H H H C T ~ ~ C T B ~  3 H e p r e T H K H  H e  yAOBJleTB0pflIOT YCTaHOBneHHbIM T ~ ~ ~ o B ~ H W I M  W H  WIPP, nOCKOJlbKy OHM C T a n H  

KOppO3MOHHO-aKTHBHbIMH, B 0 3 r O p a e M b I M H  HJIH XHMHYeCKH aKTMBHbIMM BO BpeMII XpaHeHHII.  3 ~ 0  CTaBHT IIOA COMHe- 

HMe npMrOAHOCTb WIPP B K a W C T B e  X p a H H n H u a  W I I  C M e U a H H b I X  T P Y - 0 ~ x 0 ~ 0 ~ .  Aaxe eCnM BOnpOCbI ~ Y A ~ T  Y p e r y n H -  

POBaHbI  M WIPP 6 y ~ m  OTICPbIT, 3 T 0  H e  PeLLIHT npo6ne~y C TeMM O q O M H b I M H  O ~ S ~ M ~ M M  3aXOPOHeHHbIX TPY-OTXOAOB, 
a T a K X e  I l o Y ~ o f i ,  ~ ~ Q I I ~ H ~ H H O ~ ~  T p y - M a ~ e p k i a J I a ~ H ,  BO BCeM XJJepHOM KOMnneKCe, KOTOPbIe nPeACTaBJI5IK)T ~060ii 
HaMHOrO ~ O J I ~ U I Y K )  3KOJIOTMYeCKYH) YQ03Y, YeM Try-OTXOA~I BO BPeMeHHblX XpaHHJIHIIlaX. O C H O B H O ~ ~  I lPHOPHTeT 

AOJIXCeH 6 b 1 ~ b  OTAaH CHHXeHMH) PHCKOB OT 3aXOPOHeHHbIX TPY-OTXOJIOB H nOVBb1, 3 ~ 1 1 3 ~ e ~ ~ 0 f i  T P Y - M ~ T ~ ~ M ~ ~ ~ M K  

Ta nOCneIIIHOCTb, C K O T O P O ~ ~  MHHMCT~PCTBO 3 H e P r e T H K H  CTPeMMTCII OTKPbITb WIPP, MMeeT MHOrO n a p U I J I e J l e f i  

C ero n p o ~ a ~ ~ o f i  3aXOpOHeHH5l BbICOKOaKTHBHbIX OTXOAOB B AKK~-M~YHTHH.  06e 3 T H  n p O q a M M b 1  TeXHHW3CKI.I H e  

n p O A y M a H H b I  H f l O n X H b l 6 b 1 ~ b  I I p e K p a u e H b I .  ~ H ~ Y H T ~ J I ~ H O  JlyYLLIe n P H 3 H a T b  ceii~ac, YTO 3TH n p O y a M M b 1  @ Y H A ~ M ~ H -  

T a l l b H O  O U I H ~ O Y H ~ I ,  W M  B CneLUKe, B ~ I ~ B ~ H H O ~ ~  llOJIHTHYeCKH OPMeHTMPOBaHHbIMM CPOKaMH, CKnaAHpOBaTb T a M  

OTXOAbI. & 



KM X O ~ O A H O ~ ~  B O ~ ~ H ~ I "  MHHHCT~PCTBO 3HepIXTMKM npOAOn-  

X a e T  C n e n O B a T b  no 3TOMY OUIM~OYHOMY nYTH C 6 , 9 - ~ m ~ -  
. apJJHbIM KOHTPaKTOM C BNFL, K O T O P ~ I ~ ~  B03JIaTaeT 6 o n b r u e  

0 6 ~ 3 a ~ e n b c ~ B  H a  MNHMCT~PCTBO 3 H e P r e T M K H  (a CneAOBa- 

T e n b H O ,  H a  H U ~ O T O ~ J ~ ~ T ~ J I ~ ~ M K O B ) ,  YeM H a  IlOAPRflSMKa. 
. Ann s ~ o r o  ~ H M K ~ J I ~ H O ~  M -rpygHoro npoena T a K o e  KOHT- 

pamxioe c o r n a r r r e H w e  x B n H e T c R  B ~ b r c m e i i  c T e n e H u  ~ M C K O -  

1 BaHHbIM 11. HeaneKBaTHbIM.  B O ~ H M K ~ ~ T  PUCK nOBTOpeHMII, 

. HO B ~ O J I ~ U I ~ M  ~ a c u ~ a 6 e ,  T e x  npo6ne~,  c KOTOP~IMM yxe 
C T o n K H y n M c b  B npoeicre no ~ 3 s n e r e ~ ~ m  M 0 6 p a 6 0 ~ ~ e  

. T p a H C y p a H O B b I X  OTXOAOB, 3aXOpOHeHHbIX B U ~ X T ~  9 B 

Aii~axo. 

OTCYTCTBI~~ CTaHnapTOB no OlrIiCTKe 

. C O T ~ ~ C M B L L I M C ~  BHaYaJIe  COTPYAHHraTb C A~~HTCTBOM 
no o x p a H e  o q p a m q e f i  cpew no n p o r p a h i M e  pmpa6mm 

: rOCyflapCTBeHHbIX CTaHAapTOB no O C T ~ T O ~ H O ~ ~  PaAUaUMM, 
. a T a K X e  HOPMaTMBOB n0 BbIBOAY n p e ~ n p M R T M f i  M3 3KCIIJlya- 

TaUMH, MMHHCT~PCTBO 3HepreTMKM B 1996 C, n o - B W M O M Y ,  

: n O n p O C M n 0  A ~ ~ H T C T B O  n p e K p a T H T b  pa6o~y Ha& CTaHAap-  

TaMM M OHO C o r n a c M n o c b .  O ~ ~ R C H ~ H M ~  xoro perueam, KO- 
* 

T O p O e  A a n O  MWHHCT~PCTBO 3HePTeTHKH,  a HMeHHO, YTO 

. HOPMaTMBHOe PYKOBOACTBO no K ~ X A O G  0 T ~ e n b H o f i  nJIOIJ@A- 

K e  6 o n b r u e  COOTBeTCTByeT nOCTaBJleHHbIM 3 a A a W M ,  BBOAMT 
' 

BCeX B ~ p a j i ~ e e  3 a 6 n y x ~ e ~ u e .  ~ O C ~ A ~ ~ C T B ~ H H ~ I ~  CTaH- 

. A a p T b l  YCTaHOBMnM 6 a 1  n p a B O B b I e  HOPMbI, KOTOPbIe CMOrYT 

OIpaHMSMTb OI laCHbIe  IIOCJleACTBMR M e p o n p M R ~ M f i  no BOC- 

, CTaHOBJIeHMIo C p e A b I  M YTMnM3aUHH OTXOAOB KaK AJIR HbI- 
H e m H e r o ,  T a K  M ma 6 y ~ y q ~ x  n o ~ o n e ~ ~ i i .  He ~ p e 6 y e ~ c ~ ,  
C I T O ~ ~ I  OHM AUflOBUfM,  KaK nPOBOAMTb OUeHKY @~KTOPOB, 

. C O n Y T C T B y I O ~ M X  p2i&HOaKTMBHOMy 06nyreawm H a  KaXAOM 

OTAen bHOM n p e A n p  WTMM. 

MUHMCT~PCTBO 3HepreTMKU A ~ ~ ~ C T B Y ~ T  H a  OCHOBe npMH- 

u k i n a  ad ~ O C ,  YTO C H ~ M ~ ~ ~ X H O C T ~ I O  n O P O W a e T  C e p b e 3 H b I e  

p a c x o w e H m  B p e K o M e t l q a u x u x  no s a u ~ ~ e  H a  p m ~ b l x  nno- 
. U a n K a X .  T ~ K ,  H a n p M M e p ,  YpOBHM OCTaTOYHOrO nJlyTOHkiR 

B nO' iBe ,  KOTOpbIe  n p e A n a T a n H C b  AOnYCTMMblMM a J l R  

"6y@ep~oG 3 0 ~  b1" BOKPYr IlJlOqllAKM P O K M - ~ J I ~ T C  (65 1 nH-  
. KOKIOPM n J I y ~ 0 H M R - 2 3 9 / 2 4 0  H a  r p a M M  I ~ O ~ B ~ I ) ,  6 b 1 n u  nOqTM 

B 40 pa3 6 o n b m e  YPOBHR, O A O ~ ~ ~ H H O ~ O  MHHMCT~PCTBOM 
: 3HepTeTNKM A n R  a T O n n O B  PoHI'XJI~II M ~ ~ X O H C T O H  B TMXOM 

OKeaHe,  r A e  B 50-x rOAaX npOBOAMJIMCb H A e p H b I e  MCnbITa- 

HMII B a ~ ~ o c @ e p e .  P e ~ o h i e ~ ~ a u ~ a  o ~ a s a n a c b  H a c T o n b K o  
. ~ ~ O T U B O ~ ~ Y I ~ B O ~ ~ ,  qTO MHHUCT~PCTBO 3HePTeTMKU H e  CMOT- 

JlO UCnOnb3OBaTb ee npaKTMZieCKM. C e f i c i a c  MHHHCT~~CTBO 
3 H e p r e T k i K n  nopyruno (qepes cneuwan~3upo~a~~b1i i  co- 
B ~ T )  K o p n o p a u m  Risk Assessment Corporation n p o B e c T t i  

M c c n e A o B a H k i e  xoro  B o n p o c a ,   TO 0 6 0 f i ~ e ~ ~ R  B 470 000 
. nonnapos9. 

Aaxe nocne T O M ,  KaK 6b1nM M3PaCXOAOBaHbI AeCRTKM . 
MMJInMapAOB ~ O n n a p O B  M HanMCaHbI  O q O M H b I e  KMnbI 3KO- ' 

n o r M r e c K M x  3 ~ c n e p ~ ~ 3 ,   TO T o x e  c m M n o  O ~ O M H ~ I X  A e H e r ,  . 
MMHMCT~PCTBO 3HePTeTMKM T a K  21 H e  ~ b 1 p a 6 0 ~ a J I 0  TeXHM- - 
WCKM n p o ~ y ~ a H H 0 f i  M C O T J ~ ~ C O B ~ H H O ~ ~  n p M ~ ~ M C l M a J l b ~ 0 f i  ' 

CXeMbI PeLIIeHMR BOnpOCOB no ~ K o J I o T M ~ ~ c K O ~ ~  OrMCTKe M . 

: H H  OAHOrO H 3  3THX 3 n e M e H T O B  H e T  B n p O q a M M e  M U -  

HHCTepCTBa 3HepTeTMKU M 6onee TOTO, BO MHOrMX CJIY'IUIX 

OHO A a x e  H e  A B u x e T c R  B HFHOM H a n p a B n e H M M .  J~POCHB 
. CMnbI H a  P e U e H M e  6 o n b r u u x  npOeKTOB M CMeLUaB AOJITO- 

C p O r H b I e  MepOnpMIITMII M B p e M e H H b I e  LLIaTM, MUHMCT~PCT- 
1 BO 3HepIXTMKM npMHeCJI0  BOnpOCbI 6 e 3 0 n a c ~ o c ~ ~  B XePTBY 

. ~ p a ~ ~ o c p o u ~ o f i  n e p c n e i c r M s e .  T ~ K  c M c T e M a  ~ n a c c ~ @ u ~ a -  

UMM OTXOnOB M M H M C T ~ P C T B ~ ,  P a B H O  KaK M CllCTeMa IUlaCCM- 

@MKauMM KOMHCCMM no W e p H O M y  Y P e ~ J I M P O B a H M I O  O\JRC 
- - 3KBMBaJleHT ~ O C ~ T O M H ~ A ~ O ~ ~  B POCCMM), npeACTaBJIReT 

~060fi "CO~IIHK)"' M3 HOPMaTMBHbIX aKTOB, KOTOPbIe AaIOT 

. onpenenewe OTXOAOB c K o p e e  no MX n p o ~ c x o ~ e H H m ,  r e M  

B COOTBeTCTBMM C T ~ ~ ~ O B ~ H M I I M U  no 06paqe~um C HMMM, 

C MX OnaCHOCTbK,  M AOnrOBeqHOCTbIO. & I I I  M H H H C T ~ ~ C T B ~  
. 3 ~ e p r e ~ n r n  " s a ~ e p r u e ~ k i e  smnor~lrec~oii OZIMCTKU" nome- 

W T  3a co6ofi p R A  HeCOrJIaCOBaHHbIX H p a 3 P 0 3 H e H H b I X  

~ e f i c T B H f i  no BOCCTaHOBJIeHMto oKpyXaEOL@ CpeAbI.  

IIPM  TOM "nepeue~ru~e  no H a c n e n c T B y  OTXOA~I" - 
TaKMe, KaK 6 o n b r u ~ e  0 6 ' b e ~ b I  3aXOPOHeHHbIX T p a H C y p a -  

, HOBbIX OTXOAOB B X ~ H @ O P A ~  M C ~ B ~ H H ~ - P M B ~ ~ - C ~ ~ T ,  - 
CKOpee  BCerO, OCTaHYTCR B H ~ T J I ~ ~ o K o M  3aXOpOHeHkik-i. "3a- 

: BepLIeHMe"- TePMMH, K O T O P ~ I ~ ~  BBOAMT MHOTMX B 3a6nyx- 
AeHMe, n03BOnRII n p e & n O J I a r a T b ,  r iT0 MHOrMe n p 0 6 n e ~ b 1 6 y -  

A y T  PeUIeHbI .  Ha CaMOM A e n e  IIOAXOA, ~ b 1 6 M p a e ~ b l f i  M M -  

. HMCTePCTBOM 3HepreTMKM, H a n O M k i H a e T  T e  6 n ~ 3 o p y ~ ~ e ,  
npMHElTbIe B YTOAY O ~ C T O R T ~ J I ~ C T B ~ M  nOnXOAbl, KOTOPbIe 

aKTHBHO IlPOnaraHAMPOBaJlMCb B npOuLnOM KaK "peIlIeHMe" 
- n p 0 6 n e ~ b 1  no o6paqeaum C OTXOAaMM. 

B ~ I B O A ~ I  rt p e r c o ~ e ~ n a s r ~ ~ i  

. OCHOBHO~~ B~IBOA, c n e n a ~ ~ b ~ i i  IEER, s a ~ n m r a e ~ c ~  B 

TOM, S T 0  B U e n O M  n n a H  M H H M C T ~ P C T B ~  3HepreTMKM Il0 

: ~ K o J I o T M . ~ ~ c K O M ~  MeHeJJXMeHTy CTOJIKHyJlCR C npo6ne- 
MaMM, HaCTOJlbKO @ ) ' ~ ~ a h l e ~ ~ a n b ~ b ~ ~ M ,  'IT0 CnpaBMTbCR C 

HMMH M O X H O  TOnbKO C I I O M O u b I O  O C H O B ~ T ~ ~ ~ H O ~ ~  pe- 
CTPYK'TYPU3auMM. ~ P M  nOAXOAe, IIpHMeHReMOM B HaCTO- 

R u e e  BpeMR, H e  TOnbKO TPaTRTCR BnYCTyIO 60nbLUHe CYMMbI 

AeHeT, HO I? CTpa&aK)T OCHOBHbIe IIpOTpaMMbI,  nOCKOnbKy 

YPOKM M3 nPaKTHZIeCKOr0 O n b I T a  H e  M3BneKaK)TCR g 0 J I X H b I M  

06pa30~. T ~ X H O J ~ O T M M  " X O ~ O A H O ~ ~  B O ~ ~ H ~ I " ,  T M n a  P e n p O U e C -  

CkiHra,  KOTOPbIe C03AaIOT eule 6 o n b r u e  OnaCHbIX OTXOAOB, 



: G e ~ e n X ~ e ~ ~ a .  ~ J I M 3 0 p y ~ M e  M RJIOXO p a 3 p a 6 0 ~ a ~ ~ b l e  

I l p O p a M M b I  BOCCTaHOBJleHH% 0KpyXamI@ C p e A b I  Q03RT 
' 

IIpeBpaTMTbCR B cue 6 o n b r t r u e  3KOnOrHlIeCKMe ~ ~ A C T B M R  B 

, 6 y ~ y u e ~ .  Aaxe C a M b I e  OCHOBHbIe A a H H b I e  RBJMIOTCR RBHO 

HeKaYeCTBeHHbIMM, I I p H  3TOM U M @ P ~ I  I I p b I r a I O T  OT r O A a  K 

: rony ki OT OAHOrO OTYeTa K APYrOMY 6e3 O ~ L H C H ~ H W A ,  YBR- 

. 3blBaHMII HX, KOHTPOnR 38 HX KaYeCTBOM H H ~ Y Y H O ~  np0- 
pa60~~w.  

H ~ C M O T ~ R  H a  TO, YTO no PaCCMOTpeHMM npOQaMMb1 

M M H H C T ~ ~ C T B ~  3HePreTMKM MbI nPMLUJ'IM K TaKMM MpaYHbIM 

3aKJlEOYeHMRM, H a A O  3 a M e T H T b ,  YTO B CHCTeMe MHHMC- 
: T e p C T B a  3HepreTPiKH ( B K J I I ~ Y ~ I I  em n0npHA'll lKO~) p a 6 0 ~ a e ~  

MHOrO KOMneTeHTHbIX ~ ~ o @ ~ c c M o H ~ J I o B .  K p o ~ e  TOrO, B 

C T p a H e  IlIMPMTCR O ~ U ~ C T B ~ H H ~ R  n 0 M e p X K a  B 3 a 4 M T Y  

. YHCTOT~I o~pyxamqeii cpem, B TOM wcne M co CTOPOH~I 

T e x ,  K T 0  n p O l K H B a e T  OKOJIO O ~ L ~ K T O B  M I ~ H M C T ~ P C T B ~  
: 3HePTeTMKM. Bce 3TM 3JIeMeHTbI M O T  COCTaBMTb YaCTb 

OCHOBbI A M  B ~ I P ~ ~ O T K M  XOPOUlO n p o & ) ' M a H ~ o f i  I I p O r p a M -  

MbI ~ K O ~ O ~ M Y ~ C K O T O  MeHeAXMeHTa.  HO 3 T o r O  HeAOCTaTor-  

3neMeHTbI :  

~ a 6 o p  CTaHnapTOB no BOCCTaHOBneHMK, 0 K p y X a I O q e ~  

. CpenbI ,  n e h c ~ ~ y t o q ~ x  H a  TePPMTOPMM B c e f i  CTPaHbI (HO 

p a 3 p e l U a m q M X  MeCTHbIM C O O ~ U ~ C T B ~ M  YCTaHaBnMBaTb 
6onee XeCTKMe C T ~ H ~ ~ P T ~ I )  M BKJIK)YaIOqMX M e p b I  no 
s a q u ~ e  s n o p o e b a  6ynyqux no~one~ t l i i  M o~pyxamuefi  

. c p e n b l ;  

P~KOBOLICTBO no B ~ I C B O ~ O X ~ ~ H M ~  nnoqanorc non H e o r p a -  
HMYeHHOe MCtlOJIb30BaHWe, OCHOBaHHOe H a  " n p e ~ e J I b ~ 0  

. HH3KI4X pa3YMHO ~ O C T W X M M ~ I X "  CTaHnaPTaX ("as low as 

. reasonably achievable" - ALARA), nonxao ~ p e 6 o ~ a ~ b  
BOCCTaHOBJIeHMR YPOBHR PaAMaIJMM A 0  (POHOBOTO HJIM A 0  

' YPOBHR H e  BbIUle 2 MMnnMpeM B ( ~ ~ M T ~ H C K O ~  pyK0-  : BOACTBO ALARA); 
C T a w a P T  BOCCTaHOBneHMR, Y C T ~ H ~ B J I M B ~ ~ O ~ W ~ ~  H a  6ynyqee 
IIpeneJIbHyK) n03y B 10 MHJlnHpeM H a  MaKCMMaJlbHO o6ny- 
YeHHOl-0 YenOBeKa (HaIlpMMep, a e p ~ e p ,  B e n y L 4 l f i  HaTj'PaJlb- 

: H o e  X O ~ R ~ C T B O )  H a  UePMOA, nOKa COXpaHReTCIi y r p 0 3 a ,  C 
. KOHKPeTH blMW IIOnOXeHMRMH no 3 a q M T e  TpyHTOBbIX BOA 

COl'lIaCHO HOPMaTMBHbIM AOKYMeHTaM % K O H ~  0 Y H C T O ~ ~  

. Bone: 
HO. ~ O H ~ D O ~ H T C S  T a m e  O p r W M 3 a U U O H H b I e  W TeXHMWCKlle  c M ~ ~ M ~ T M Y ~ c K M R  YYeT PMCKa HeOHKOnOTMYeCKIIX 3a60ne~a- : 

- M3MeHeHMR, 0 9 e M  6 y ~ e ~  CKa3aHO H H X e .  . HMG ki CHHepTM3Ma PMCKOB 3 a 6 0 n e B a ~ ~ R  OT PaAHOaKTMBHbIX . 
~~~~~~~~~i~~~~ flpOorpaMMb1 n0nx.a H a q a T b c R  c ' M HepaAMOaKTMBHblX TOKCMsHblX MaTePMaJIOB C 0 ~ 0 6 0  . 

: T U a T e n b H O m  I l e p e C M O T p a  n p O p a M M  no BOCCTaHOBJIeHHKl : C ~ O r M M W  OpaHMyeHMRMM nnR HeKOTOPblX 3a~R3HM~eneF i ,  : 
0~pwaloUefi C p e A b I  M no 06pa11.1e~um C OTXOnaMM B MX - efnM 3m mn oxpaHbl 3nopoBbf l  HaceneHMR- - 
coBoKyIIHOCTki .  H a g a n b ~ o i i  T O Y K O ~  A n R  PaCCMOTpeHMR 1 T a ~ k i e  Xe npaBMJIa  M PyKOBOACTBa H ~ O ~ X O ~ H M O  n p H -  : 
BapMaHTOB P e U e H M R  n p o 6 n e ~ b r  P W M o a ~ M B H o r o  HacJwMfi . MeHRTb H IlOCJIe Toro, KaK n n o U a A K H  6 y ~ y T  OTAaHbI B O v a -  . 

: H W K H O B ~ H M R  3KOnOTUqeCKMX K ~ T ~ C T P O ~ ,  asap&, Y r p O X a -  ' 

3nopoBbm f i  (yreyKM BbICOKOaKMBHb~X OTXO- : 1. CmAa BXOJlllT OPYXHC nPOli3BeJICHHOC, a 3aTCM LICMOHMPOBBHHOC. ' 

Ha nIIKC pa3BliTMR, B CCPCAHHC 60-X, R L ~ C P H ~ I ~ ~  apccHan CUIA COCTaB- 
JOB MnM B3PbIBbI B K O H T ~ ~ ~ H ~ P ~ X ,  COnepXaLUMX MX), a TaK- . 

nnn 32 000 6ocrono~o~.  
n a n b ~ e f i ~ e n  PacnPoc?paHeHMfl ~ e 0 6 ~ a ~ ~ ~ o r o  3ar- : 2, US DOE Officc of Environmcntal Managcmcnt, Linking Leg~cics, : 

. D I I ~ H ~ H M R  ( 3 a m 1 1 3 ~ e ~ l l e  H M X H ~ ~ ~  YaCTM 0 6 n a c ~ ~  nMTaHllR . DOEEM-03 19 (Washington: Environmcntal Managcmcnt Information , 

'BOAOHOCH~X ~ P M 3 ~ ~ ~ ~ ~ ) .  . Ccntcr, January 1997), p. 105, figurc 6-1. . 2. conepaaTb panMoaKTMBHble oTxonbl M30nMpoBaHH bl- . 3. Stcphcn I. Schwartz, cd., Atomic Attdit: The Costs and Conseqtte~tces . 
. of U.S. Nitclear 1Veapons Since 1940 (Washington: Brookings . 

OT B H e u ~ e i j  'Penb1 TeyeHMe BPeMeHM, conOcTaBM- . lnsti~tion Press, 1998), p. 4. Ta~;fic CM. " 3 H e p r e m f ~ ~  n 6~30nac- . 
M O ~  c ~ ~ P M O A O M ,  B ~ P O A O ~ X ~ H M ~  K O T O P O ~  OHM ~ Y ~ Y T  .  om" ~2 ~ 7 ,  I 999, cTp. 21. B c y m y  5.5 TpwnnlroHoe nonnapoB 

OCTaBaTbCR OnaCHbIMM. 

3. P ~ C C M ~ T ~ M B ~ T ~  n p o 6 n e ~ b l  M PanMOaKTMBHbIX, M H e p a -  

AMOaKTMBHbIX OTXOnOB M C B I I ~ ~ H H O ~ ~  C 3TMM 3KOnOTMYeC- 
K0fi OYMCTKM, a T a m e  PUCK B03HMKHOBeHMR MenMUHHCKMX 
~ o c J ~ ~ A c T B M ~ ~  KaK CBR3aHHblX C B03HMKHOBeHMeM PaKa, TaK 

M H e  CBR3aHHbIX C HHM. 

f l p y r ~ e  H a U M  o 6 u ~ e  PeKOMeHAaUMM, B b l T e K a l o U M e  M3 

3TMX T p e X  IlpkiHUMnOB CHHXeHMII PMCKZl, I lp l lBeAeHbl  KPaTKO 

BO BCTaBKe H a  CTP. 26. 
K p o ~ e  TOrO, MHHHCT~PCTBO 3HePTeTMKM A O n X H O  lie- 

P e C M O T p e T b  CBOe P e W e H M e  OTHOCMTenbHO rOCY.9apCTBeH- 

HbIX CTaHAapTOB IIO 3 ~ 0 n o r k i Y e c ~ o f i  OYMCTKe M, B COTPYA- 

HMWCTBe C A ~ ~ H T C T B O M  no O X p a H e  0 ~ p y X C a l O I l l e f i  C p e g b I  

(EPA), n p e A n p M H R T b  LIlarM no ~ b l p a 6 0 ~ K e  qeTKkiX CTIH-  

n a p T O B .  T a K M e  C T a H A a p T b I  YCHnRT OTYeTHOCTb MMHMC- 
T e p C T B a  M er0 nO,UpR,4'rMKOB nepe.4 ~ ~ U ~ ~ C T B ~ H H O C T ~ ~ ~ .  

- HC BXOMT 300 MnpA n0JInap013, K O T O ~ ~ I C  ~ O T ~ C ~ ~ ~ T C R ,  n0 OUCHKILI 

aBTOpOB Atomic Audit, Ha OYnCTKY H O ~ P ~ U I C H H C  C panHOaKTliBHblMU ' 

' olxonahrn B ~YLIYUICLI ( B K J I ~ S ~  n BCC H O B ~ I C  h~cponpnmfi  no npon3- 
' 

' BOnCTBY 0p~finR). 

4. H c ~ o ~ o p b ~ c  noaacpxann nncm ~ p a ~ c ~ y r a u n n  nonr0'xriBymnx H ~ K -  ' 
' ncnaoe B K O ~ O T K O X ~ B ~ U I H C .   TO, no CYUICCTBY, npcnn0narac-r CTPOH- ' : TCnbCTBO nOnOnHllTenbHblX A3C ( H C O ~ R ~ ~ T C ~ ~ H O  ~an60ncc paCITp0- : 

CTpaHCHHOrO Ha CCKUHRUIHH~~ nCHb Tnna), a TaWC KOhfnJICKC npCn- . . npnmnii no BblncncHrrIo pannosyrcnnnos. 3Tn npennpnamn npnscnyr . 
. K H O B ~ I M  npo6nchrah1, H O B ~ I M  omonahl n O J - ~ O M H ~ I ~ ~  3a~pa~ahi .  B ceasli . 
. C HUWU TaKfiC BCTaHP npo6nchrbr HCpaCnpOCTpaHCHHR. K O M ~ ~ C H T ~ ~ H H  . 
. no nccncnoeaHum rpaiichlyFaunn K a K  Mc-ronnKn 06paurc~wn c 0 ~ x 0 -  . 

AahfK, nOllrOTOBnCHHblC Haul10~aJlb~blh.r HayYHO-HCCnCAOBaTCnbCKHM - 
COBCTOM, MWKHO ~ a i i ~ n  B Scicncc for Dcmocratic Action, Vol. 6, - 
No. 1, p. 4. 

5. 3aTpaTbl H a  33 6b1nn HaMHOm 6onbuc, qCM 31 M n H  nOnnapOB, HO ' 

Mnwnc~cpneo 3HCprCTHKH 3aRBlln0,'fTO 'faCTb PaCXOAOB 6bma OTHC- 
' 

CCHa Ha BClJOhtOFaTCnbHbIe pa60Tb1, KOTOPblC n 0 f p ~ 6 0 ~ a n l f ~ b  6b1 B 
' 

nm6oh1 cnyqac. 

. . n p M  CHSTMM O ~ ~ H U Y ~ H M ~ ~  H a  MCllOJIb30BaHkie o Y M L U ~ H H O ~ ~  . 



( ~ c e  OHM yxe ucyepnanu c~o i i  p a c ~ a ~ b ~ i i  pecypc, pa~sb1i. i  . 
25 W ~ M )  C O A e p X a T  n p k i 6 n M 3 M ~ e n b ~ 0  5 700 000 I'aJUlOHOB ' 

XMAKOCTM, n 0 , U A a m ~ l e f i ~ I I  OTKaYKe. O ~ H 0 f i  M3 B M H O ~ ~  COC- . 
~ a ~ n I I I o u e f i  I l p O ~ a M M b I  M M H M C T ~ ~ C T B ~  3HepreTMKI.i no ' 

0 6 p a u e ~ ~ i o  c e M K o c T m M  m m e T c I I  nepeKaziHBaHMe XHA- . 
K O C T ~ ~ ~  ki3 ~ M K O C T ~ ~ ~  C 0 A U H a p H o f i  060no~~oii  B eMKOCTM C ' 

A B O ~ ~ H O ~ ~  o6ono~~ofi  C TeM, Y T O ~ ~ I  npeAOTBpaTMTb n a b -  . 
HeGIllyIO YTeYKY. 

OAH~KO TYT B03HMKaeT Pm cJIoXHOCT~~~. % C T ~  XMA- . 
KOCTM B eMKOCTIIX HaXOAMTCR B HaAOCaAOYHOM H nOPOBOM ' 

COCTOIIHMIIX. CJI0fi H Z I A O C ~ A O Y H O ~ ~  WiAKOCTM B eMKOCTM . 
sanerae~ n o B e p x  r u n a M a  M conx~ofi " n e n e ~ ~ ~ ~ "  (OTXOA~I, . 
KOTOPbIe B b I K P M C T a J l J I H 3 0 B ~ U C b  B XMMMYeCKMe C O ~ H ) .  

H ~ A O C ~ A O Y H ~ R  X3.4KOCTb M O X e T  6 b l ~ b  HeKOTOPbIM o6pa- . 
3 0 M  BbIKaYaHa M3 ~ M K O C T ~ ~ ~ ,  TOrAa KaK IIOpOBaR XUAKOCTb ' 

HaXOAMTCR B IIOPOBOM IlpOCTpaHCTBe conssoii " J l e n e U l ~ M "  : 
M LUJIaMa, M ee OTKaYaTb 3HaYMTeJIbHO T p y A H e e .  E o J I b U l o e  . 
KOnUYeCTBO XHAKOCTH MOXeT OCTaBaTbCII B n O p a X  A w e  ' 

n O C n e  ~ K C T ~ H C H B H O ~ ~  OTKaYKM. ~ O ~ T O M Y  TPYAHO rapaHTI4-  : 
POBaTb OTCYTCTBUe j'TeYeK A 0  T e X  HOP, nOKa eMKOCTH H e  . 
6 ~ 8 ) ' ~  IlOnHOCTbIo O ~ O p O X H e H b I .  

0 6 a n ~ n n n  eMKOCTll " B ~ ~ M ~ H H O  C T ~ ~ H ~ H ~ H ~ O B ~ H -  : 
HMMM", & a x e  e c n H  B HMX B c e  eue conepxmcx go 50 000 
raJUIOHOB n0p0~0fi XHAKOCTM, MMHWCT~PCTBO 3HepreTMKM 

BBOAMT B c e x  B 3 a 6 n ~ e ~ k i e .  Eonee TORI, y M M H u C T ~ ~ C T B ~  . 
3 H e p R T M K M  H e T  HM XHMWYeCKHX, Hki paAWOnO~HYeCKUX ' 

KpMTepMeB, no KOTOPbIM O H 0  M O X e T  O ~ L R B M T ~  eMKOCTM 

" B ~ ~ M ~ H H O  C T ~ ~ M ~ M ~ U ~ O B ~ H H ~ ~ M M " .  ~ O C K O J I ~ K Y  3TM . 
eMKocTt i  c 0 A e p x a - r  T a m e  M B o c n n a M e H E i m r n M e c s  M / ~ M  ' 

B3pbIBYaTbIe B e U e C T B a ,  M n P M  3TOM OnaCHOCTb B03HMKHO- . 
BeHMIi I lOXapOB 3aBMCMT OT KOJIMYeCTBa BOAbI B eMKOCTU, 

OTKaYMBaHMe W K O C T ~ ~ ~  M3 eMKOCTM C O A U H ~ P H O ~ ~  060- : 
J I O Y K O ~ ~  (npM 3TOM OTKaYMBaIoTCII M BOA& M BCe n p Y r M e  . 
XMAKOCTM) M3MeHMT C T e n e H b  PMCKa B eMKOCTRX KaK C OAM- 

HaPHbIMM, TaK H C A B O ~ ~ H ~ I M M  O~OJ'IOYK~MM. C J I e ~ o ~ a ~ e n b -  : 
HO, n p M  O ~ L I I B J I ~ H M U  ~ M K O C T ~ ~ ~  " B ~ ~ M ~ H H O  c ~ a 6 m ~ 3 ~ p -  . 
O B ~ H H ~ I M M "  H ~ O ~ X O A Z I M O  T U a T e J I b H O  Y'IMTbIBaTb XMMM- 

~ M K O C T ~ ~ ~  C O A H H ~ ~ H O #  o6ono~~o#,  Y T O ~ ~ I  IlpeAOTBpaTMTb ' 

n a n b s e f i r u y m  y T e y K y  P ~ A M O ~ K T M B H ~ I X  OTXOAOB, 3m nopox- 
A a e T  HOBbIe  npo6newb1: n O B b I m e H H e  TeMnepaT)'pbI B - 
eMKOCTRX, 113 KOTOPbIX YnaJI5lIOT XCUAKOCTb, M U3MeHeHMe 

' 

XMMMYeCKOTO COCTaBa B eMKOCTIIX C A B O ~ ~ H O ~ ~  O ~ O J I O Y K O ~ ~ ,  

KyAa -0CTM 3aKaYHBaKYT. Tame B b 1 3 b I B a a  6ecno~ofic~- 
BO M npouecc m a r m i  xaimoc~eii, ~ o ~ o p b ~ f i  M0xe-r MHMW- 

MPOBaTb HOBYIo KOPP03MkO B eMKOCTRX C O A H H ~ P H O ~  060- . 
J ~ O Y K O ~  no M e p e  TOn>, KaK XWAKOCTM OTKaYMBaEOTCR, 0 6 ~ a -  ' 
XaEOTCX HOBbIe YYaCTKM B H Y T ~ ~ H H ~ ~ ~  C T e H m i  ~ M K O C T ~ ~ ~  B 1 
TOM MeCTe, me XUAKOCTb KOHTaKTMPYeT C B03AYXOM ( H a  a 

Q a H M 4 e  XML~KOCT~-BO~AYX). B pe3yJIbTaTe 3JIeKTpOXMMM- 
' 

YeCKUX IlPOUeCCOB, KOTOPbIe A 0  KOHua cue XOPQUO H e  . 
nOHIITbI, H a   TO# TpaHMUe MOXeT B03HMKHYTb G ~ I C T P ~ R  . 
KOPP03HII. 

Kpowe ueneii, H a M e r e H H b r x  H a  6nmafiruym n e p c n e K -  . 
TMBY, a HMeHHo, n p e A o T B p a u e H u e  n p o T e y e K ,  B A o n r o c p o y -  . 
HOM l lJ IaHe H ~ O ~ X O A H M O  6 y ~ e ~  U3BJIeYb O w b l  M3 eMKOC- . 
~ e i i  M n e p e B e c T M  m B @OPM~I, K o m p b l e  6 y w  n p e m a m  * 

H a M M e H b u y m  yrpo3y o~pyxamueii c p e A e  B n e p c n e r n n B e .  : 
B HaCTOIIUee  BpeMR MHHMCT~PCTBO 3HepTeTMKM IIJIaHM- 

P y e T  C J I e n y K l U e e :  M3BJIe'Ib M3 ~ M K O C T ~ ~ ~  99 % o6.ae~a OT- 

XOAOB ( ~ 0 3 ~ 0 ~ ~ 0 ,  H 6 0 n b r u e ) ;  p a 3 A e n H T b  M3BJIeYeHHble . 
OTXOAbI H a  BbICOKO- M HU3KOaKTUBHYfO YaCTW; nPOM3BeCTM ' 

OCTeKJIOBbIBaHMe o6em ~ a ~ ~ e f i  OTXOAOB, n p M  3TOM 3aXOpQ- 

HHTb BblCOKOaKTWBHbIe OTXOAbI B reOJIOTMYeCKOM XPaHUTIH- . 
Ue, a HM3KOaKTMBHble OTXOflbl "Ha M ~ C T ~ X " .  B npe&JIOXeH- ' 

HOM n n a H e  e C T b  PIIA HeAOCTaTKOB, BKJItOYaEI U TO, YTO IIpM 

3TMX MePOnPMIITMlIX 3 H a Y H T e n b H O  YBenMWiTCII 0 6 - b e ~  

BbICOKOpaAMOaKTMBHbIX OTXOAOB, 3 a X O P O H e H H b I X  H a  1 
M e c T a x .  K p o ~ e  s~oro, e c T b  erne o A H a  npo6ne~a: n p o r p a M -  . 
M a  no OCTeKnOBbIBaHUIo 6bma HaYaTa H OCYUeCTBNIeTCII 

6e3 A O C T ~ T ~ ~ I H O ~ ~  T ~ X H M Y ~ C K O ~ ~  npopa60~m M 6e3 AOJI>KHO- : 
lT p e 3 e p B H O l T  l U a H a  H a  cJl')'Yafi, eCnM nOAXOA, ~ b 1 6 p a ~ ~ b l f i  . 

C s e n ~ ~  xononnoa Boanbr 
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. Risk Asscssmcnt Corporation (RAC) a r i ~  npoBcncHnR 3 ~ o m  nccnc- . 
6. ~ T H  HCCnCnOBaHZlH 6b1nti kiHtlUCItIPOBaHbl, ~ P O @ H H ~ H C I I P O B ~ H ~ I  I1 ' AoBaHUn- RAC ~ P ~ B ~ A ~ ~ U C H K Y  P ~ C ~ C T O B  W O B H C ~ ~  a m B H O C m  n0qB ' 

BbrnonHcHbl Cnp6of i  no o~pyxatoqcfi cpcnc, 6~30nac~ocm n oxpa- Ha POKH-O~~TC. ( ~ P ~ ~ ~ I c Y ~ H ~ I c :  RAC PaHCC Ha3bIBaJICR Radiological . 
HC 3nOPOBbR MWHUCTCPCTB~ 3HCprCWKH, a HC n p o ~ a h f ~ o f i  3~0Jlortl- 

' Asscssmcnt Cor~oration). 
S C C K O ~  ~ I C H C ~ M C ~ .  B pawrcax nporpasmbl 3 ~ o n o r n ~ e c ~ o m  M C H C ~ -  

' 10. A0 ~ 3 ~ e c m o f i  c ~ c n e ~ n ,  nonmBcYHocTb n O ~ C H O ~ T ~  ( K ~ K  PWW- . 
WCHTa ~ a ~ 0 f i  aHaJIli3 HLiKOrAa HC IlpOBOAWlCR. aKnlBHOCTb Ha CAtiHHUy B C C ~ )  O ~ ~ ~ T H O  npOnOpUbiOHaJIbHb1. Parto- ' 

7. Lockhccd Martin Idaho Tcchnologics Company, A Comprehensive : HYKnnnbI c 6mcc WUHHbIhi ncPnoAoM nonYPacnWa MMemT 6oncc ' 

Irtverttoty of Radiological artd Nonradiological Corrtarninarits irr ~ n 3 y  aKTnBHocTb Ha C A U H M U ~  Bcca n ~ ~ 0 6 0 ~ 0 ~ .  OAH~KO llJin urnpo- ' 

Waste Buried in flre Subsuflace Disposal Area of the INEL RWMC . ~ o r o  ~nacca  p a n u o ~ y m t i ~ o ~  nepuonb1 nonypacnaaa TIKOBM, qm HC- 

During the Years 1952-1983, INEL95103 10, Rcv. 1 (Idaho Falls, ID: . 6onburnc ~ o n n ~ c c n a  ~ a ~ c p t i a n o ~  npcnc~aennmr 6onburyro onac- : 
Idaho National Engineering Laboratory, August 1995). HOCT~, npnqchi ncpnon nonypacnaaa ~ W X  MaxpnaJIoB Bccbua BCIIWK. . 

8. CN. Containing the Cold lVar Mess, p. 84. 3an1cmh1, STO ppaao- . n ~ n h f c ~ a h f n  TaKnx PaJlHoHYmnAoB RBnflmTcR n n ~ ~ n f i - 2 3 9  . 
1KTWBHOCTb HCTOSHUKOB ~JI~@~-H~JIYYCHW~ COCTaBnfiCT TOnbKO YaCTb . ~m~fi-226, c ncpnoAoSf nonypacnana, ComCTflBeHHo, 24 100 . 
BCCG PiillllOaKTNBHOCTW B TPY-OTXOAU. ~ O ~ C C  LlOnOBtiHbl pmHOaK- . n 1600 ncT. 

THBHOCTM OTXOnOB, pa3MCqCHHblX B XpaHltnHLUaX, II HCH3BCCTHaR . I 1. "@OHOB~~C Y P O B H ~ "  B 3ToM KOkITCKCTC 03Haqam pWnOamBHOCTb . 
YaCTb PankiOBKTHBHOCTII 3aXOPOHeHHblX OTXOAOB Bb13BaHbl nPOnYK- ' OT flPnPOnHbIx ncm'IHnKoB nnmc oT O c U o B  nocne SncpHbIX nCnb1- ' 

Tahil4 ACnCHHIl H nP)THMW PaAWOHYKJIHAahfA, KOTOPbIC HC RBnllH3TCIl ' ~ a ~ n f i . O ~ ~ a ~ o c t o n a H c H m o  BKnmqaTb PanHoaKTHBHoc 3avR3HCHnC9 ' 

rpaHcypaHosblstn snehicHTahtn, n3nyva~>unhin anb@a-~amnubr. B H ~ B ~ H H O C  h i ~ ~ ~ n ~ ~ f i ~ n f i h i ~ ,  ~ P O B O A ~ M ~ ~ M ~  ~a 3~0f i  ~ ~ n o ~ a m t c .  . 
9. M M H ~ ~ C T C ~ C T B O  3HCprCTtlKlI npCnOCTaBiin0 QlaHT, pa3hIepOXf B ' 

470 000 JlOJln. K O ~ I H C C ~ ~ H  IIO HU3Opy 3a YPOBHCM aKTHBHOCM nOYB 
. 

Ha P o K ~ ~ - @ ~ ~ T c ,  HC3aBUCt4hIOhIy OpraHy, ~OTOpblfi ~b16pan KOhlllaHZlH, 
' 
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H a  C ~ ~ O A H I I U I H M ~ ~  A e H b ,  

O K a X e T C R  H e C O C T O -  

. SITeJIbHbIM.  MMHMC- 
T e P C T B O  3 H e P T e T M K M  

. ~ ~ K J I I O Y H J I O  A o r o B o p  c 

. " n p u ~ a ~ ~ 3 a u ~ e f i "  H a  

CYMMY 6,9 M n p A .  A O n -  

: napos c British Nuclear 
Fuels, Limited (BNFL), 
~ P M T ~ H C K O ~ ~  n p a B M -  

. T ~ J I ~ C T B ~ H H O ~ ~  K O p n O -  

p a u ~ e f i ,  H a  o c T e K n o -  

B b I B a H M e  O K O n O  10 % 
. o6.se~a OTXOAOB M3 e M -  

K O C T ~ ~ ~  X ~ H Q > O ~ A ~ .  
: KOHTP~KT BbI3bIBaeT P R A  

C e P b e 3 H b I X  3 a M e -  

r a ~ n f i .  l lep~oe: T e x H o -  

. n o r u H ,  n p e i I n o x e H H a r r  

BNFL, H e  6 b 1 n a  AOJIX- 

H ~ I M  0 6 p a 3 0 ~  npose- 
. P e H a  H a  T e X  Y H M K a n b -  

H b I X  T M n a X  OTXOAOB,  

KOTOPbIMM IIBnl I IOTCII  2 
OTXOAbI  B X ~ H Q > O ~ A ~ .  3 - 
B~opoe: CTPOMTenbCTBO 

: n p e n n p u m i f i  no o c r e l c -  

3 0 ~  YPOBHSi IIOBepXHOCT3f (C 

iUTOM8TIiYeCKHM li PyWMM 

onpegenem y ~ e  B~ICOKHM pmorpe~o~) 

Cyxan cmaxcma EUU~ onpegene 
yTeYWi T O ~ K O  E U ~ R  ~ P K O B  "A" li 

T b l  no 3 T O M Y  0 6 ' b e ~ ~ y  
6 y n y ~  3aKOHSeHbI  M e H e e  

l i e M  H a  50 %. E c n ~  T e x H o n o r M w  ce611 H e  o n p a B n a e T ,  TO B c e  

PaCXOAbI KOpIIOpauZIM BNFL B03bMYT H a  ce611 H a n o r o -  

. n n a T e n b 4 M K M  CmA. 
K p o ~ e  TOrO, KOHTPaKT C BNFL BbI3bIBaeT BOnpOCbI,  

: CBII3aHHbIe C ~ ~ ~ O ~ ~ C H O C T ~ K ) .  A O K Y M ~ H T ~ I  no TeXHHKe 

~ ~ ~ O ~ ~ C H O C T M ,  I I p m O X e H H b I e  BNFL K K O H T p a V  no X ~ H -  
@0pny, 6b1nw OXapaKTepH3OBaHbI  MHHHCT~PCTBOM 3 H e p -  

: reTMKM KaK "MOXO ~ o ~ T o B J I ~ H H ~ I ~ " ~ .  H ~ K O H ~ U ,  xapame- 
- PMCTHKa BNFL y ce611 H a  p o n n H e ,  me 3 ~ a  K o p n o p a u M f i  

: A ~ ~ ~ C T B Y ~ T  IIOA IIOKPOBMTenbCTBOM ~ P Z I T ~ H C K O ~ O  3aKOHa 0 

. r o c y n a p c ~ ~ e ~ ~ o i i  ~ a i i ~ e ,  0cTaBnrre - r  x e n a - r b  nyqrrrero. 
MWHMCT~PCTBO 3HepTeTMK.M H e  MCnOJIb30BanO HMeIOLUWXCII 

. P b I W r O B  B BMAe KOHTPaKrOB C aMePMKaHCKMMM A0YePHMMI.I 

KOMnaHHIIMM BNFL, Y T O ~ ~ I  nOAHIITb BOnpOC 06 ony6nu~o- 
BaHHki OTYeTa ~ T O H  KOpnOpaUkiM 0 ee AeIITenbHOCTM H a  

. p0,QMHe. M ~ I  C q H T a e M  BnOJIHe YMeCTHbIM I I p e A a H H e  3TMX 

' OTYeTOB I'naCHOCTM AJlR TOTO, ~ ~ 0 6 b 1  OUeHIITb,  KaK BNFL 
: 6yne~  p a 6 0 T a T b  B CUA. 

~ O C K O ~ ~ K Y  3TOT n n a H  6 y ~ e ~  BIUlIOYaTb B ce6x yTkinM3a-. 

UMIO OCTeKJIOBaHHbIX " H M ~ K O ~ K T M B H ~ I X "  OTXOAOB B X ~ H -  
. @ 0 p A e ,  MHHWCT~PCTBO 3HepreTMKM I I P e A B a N T ,  YTO KOJIM- 

' i e c T B o  OTXOAOB, nomexauvix s a x o p o ~ e ~ k i r n  B r e o n o r k i -  

YeCKOM XpaHMnkiU(e, JWeHbUIMTCII. MKHMCT~PCTBO 3 H e p -  
. RTMKM H e  IIpkiHEInO BO BHMMaHMe CTOMMOCTb MeCTHOrO 

s a x o p o ~ e ~ ~ a  y s e n M r M s a m u e r o c f i  o 6 . b e ~ a  OTXOAOB no 
. COOTBeTCTByIO~MM PblHOYHbIM UeHaM.  50nee T o m ,  T a K  Ha-  

3bIBaeMbIe  " H M ~ K O ~ K L M B H ~ I ~  OTXOA~I", I I O m e X a ~ M e  yTMJIM- 

3aUHM H a  MeCTaX, B AP)TMX CTpaHaX, TaKHX KaK B e n ~ ~ o 6 p ~ -  
TaHMll Mnki @ P ~ H U H I I ,  6 y ~ y ~  K J I ~ C C M @ ~ ~ U M ~ O B ~ T ~ C S I  KaK 

" C ~ ~ A H ~ ~ K T U B H ~ I ~ "  ZI ~ Y A Y T  n 0 A n e X a T b  3aXOpOHeHMIO B 

m y 6 o ~ ~ x  r e o n o r m e c K H x  xpaaunuuax. 
M, HaKOHeU, IIOXOXe, q T O  MUHMCT~PCTBO 3HePreTMKM 

H e  n n a H M p y e T  B~IBOA n3 s ~ c n n y a ~ a u u ~  camx  e ~ ~ o c ~ e f i .  
C~opee, B n n a H a x  n p e n y c M a T p M s a e T c w  3 a ~ a q ~ a  U e M e H T a  B 

ehlKOCTki I I O C n e  TOrO, KaK M3 HMX ~ Y A Y T  OTKaZIaHbI XMAKMe 

OTXOabI, A a X e  e C n M  n p M  3TOM T a M  ~ Y A ~ T  OCTaBaTbCII A 0  

OAHOI-0 I I p O u e H T a  OT HCXOAHOM) 0 6 ' b e ~ a  BbICOKOaKTWBHbIX 

OTXOjJOB. B flOJ'ITOCpOcfHOM n n a H e  PaaMOaKI'MBHOCTb OT- 

XOAOB BO MHOrkiX eMKOCTIlX M O X e T  n p e A C T a B n R T b  C e p b e 3 -  

HYH) O n a C H O C T b  AnSI 0 ~ p y ~ a I O L U e f i  CpeAbI .  E c n k i  6yne~  
IlPOMCXOAMTb YTeYKa OTXOAOB M3 ~ M K O C T ~ ~ ~ ,  UeMeHTaUMR 

3TMX ~ M K O C T ~ ~ ~  CO3JaCT HOBbIe  C e p b e 3 H b I e  n p 0 6 n e ~ b 1 ,  

KOTOPbIe MOrYT CMnbHO OCJIOXHMTb KaKMe 6b1  TO HM 6 b 1 n o  

nOnbITKki B 6 y ~ y ~ e h l  BOCCTaHOBMTb 3 0 H Y  a3paUMM. 

M3 BCeX OTXOAOB, OCTaBJleHHbIX X O J I O , ~ H O ~ ~  ~ 0 f i ~ 0 f i  B 

CUA, OTXOAbI B X ~ H @ O ~ A ~  ~ a ~ 6 o n e e  HeOAHOPOAHbI, M 

BbI3BaHHbIe MnM CBII3aHHble C HMMM n p o 6 n e ~ b r  IIBJIRIOTCII 

CahibIMM TPYAHOyCTpaHMMbIMM. C O ~ ~ ~ C H O  HeAaBHMM OUeH- 

KaM, YAaJIeHMe M oo 'pa60~~a OTXOAOB M3 ~ M K O C T ~ ~ ~  B X ~ H -  
Q>opne 060f i~e~cs  B 15 M n p A  A o n n a p o B .  Aaxe B s~of i  or- 



. P O M H O ~ ~  CYMMe H e  YYnM e4e HeKOTOPbIX 3aTpaT, TaKMX KaK- 

3 a ~ p a ~ b 1  H a  B ~ I B O A  133 3KcnnyaTaum-i c a M w x  e ~ ~ o c ~ e i i ,  H a  

. o 6 p a u e ~ ~ e  C ~ O Y B O ~ ~  BOKPYr ~ M K O C T ~ G ,  3 a ~ I I 3 H e ~ H 0 i i  B 

p e 3 y n b ~ a ~ e  npmioro cnma m u  n p o T e K a H m ,  M H a  O'IMCTK~ 

. s a p a x e ~ ~ b ~ x  ~ ~ Y H T O B ~ I X  BOA. C w a  T a m e  H e  B X O ~ T  w 
3 a ~ p a ~ b 1  B cnyqae, e c n M  T e x H o n o r m  o c T e K n o B b l B a H m  H e  

. o n p a B A a e T  ce611, 'ITO o6cywanocb B b I m e .  

n p o r p a ~ ~ a  no e M K o c T m  B Xs~@opne H y w a e T c x  B 

O C H O B ~ T ~ ~ ~ H O ~ ~  nepeAeJlKe.  Heo6xon~~o  3aMeHHTb C e l 3 A -  

HRIIIHUe nPOW3BOJIbHO B b 1 6 ~ a H H b I e  U e n H  6onee COOTBeT- 

. C T B Y ~ L ~ M M M  3 a ~ a ~ a ~  3 a u ~ ~ b 1  o~pyxamuei i  c p e n b l  M 

y n p a s n e H w R  oTxonaMkI  B ~ p a m o c p o ~ ~ o i i  H nonrocpo~~oii 
. n e p c n e K T M s e ,  a T a K x e  no y ~ ~ n ~ 3 a u u 1 - i  OTXOAOB. T ~ K ,  
' M ~ ~ H ~ ~ C T ~ P C T B O  3HePreTMKH AOJDKHO PaCCMOTPeTb KWbyU- 

. HUp06aHUe (OAHH M3 nOmOflOB K O T B e P w e H M f O  OTXOAOB, 

n p H  KOTOPOM no~pe6ye~ca wx H a r p e a a r i M e  n n e p e B o A  B no- 
. ~ O L L I K O O ~ ~ ~ ~ ~ H ~ E ~  a 0 p M y )  KaK BapMaHT PeIIIeHkW np06~1e~b1 

B P ~ M ~ H H O ~ ~  c~a6unu3asww OTXOAOB. K a J I b U k i ~ M p ~ B a ~ k i e  

. npkiBWI0 6b1 K HepeBOAy OTXOAOB B oTHOCMTeJIbH0 c r a6m-  
HykO @OPMY M 3HaYllTeJIbHO COKpaTMnO 6 b 1 0 6 5 e ~ b 1  OTXO- 

. AOB. T ~ K H M  06pa30~, 3TOT nOnxOA 6b1n 6b16onee COBMeC- 

THM C OCTeKJlOBbIBaHMeM kinM C nepeBOAOM OTXOAOB B Kepa-  

. MHqeCKtle  MaTpkiUbI. X p a H e ~ E i e  KaJlbuMHHPOBaHHbIX OTXO- 

ROB H e  H e C e T  B ce6e TeX C e p b e 3 H b l X  y r p O 3  AJIII OKPYXaIO- 

. ueii c p e n b r  B 6nwxaiiueii M cpewecpoliaoii nepcnemme, 
KaKHe CBII3aHbI C XpaHeHHeM O W O B  M3 ~ M K O C T ~ ~ ~  B TOG 

. @ O P M ~ ,  B KOTOPO~~  OHM C ~ G Y ~ C  HaXOLUITCII. H e c ~ 0 - q ~  H a  

3TM nOTeHIJMaJIbHbIe IIpeMMyUJeCTBa, M H H H C T ~ ~ C T B O  
- 3HepreTHKM M el73 nOApH&'IMKM H e  HCCneAOBanH C ~ 0 J l X C H o f i  

TUaTenbHOCTbIO BapMaHT C MCnOJIb30BaHHeM KanbuMHM- 

. POBaHMII KaK n p O M e X y T O ' I H O r 0  MeTOAa. Hao6opo~, OHM 

. OTXOAOB M nOTOMy H e  n o A n e x M T  06cyxne~u10. 
& y r M e  PeKOMeHAauHkl IEER 3aKJIIOliaIOTCR B TOM, S T 0  

. MWHHCT~PCTBY 3HePTeTMKL.I H ~ O ~ X O ~ I ~ M O  6onee TuaTeJIbHO,  

q e M  OHO nerrano  TO paaee, p a c c M o T p e T a  c n e ~ y m u ~ e  

n e p e n e n a T b  CBOM M O A ~ ~ M  ~ ~ Y H T O B ~ I X  BOA TaK, Y T O ~ ~ I  OHM 

. o-rpaxanw p e a n b m e  A a H H b I e  no 3 a r p m ~ e ~ u m   OHM 

OTBePlXM em, 3aMeTMB, YTO KaJIbuHHklPOBaHHe H e  IIpHBeAeT . 
K n O n y Y e H M m  ~ P M ~ O A H O ~ ~  AJIR 3aXOPOHeHMII  @ 0 p M b l  : 

: BbICOKOaKTHBHbrX OTXOAOB B TBepAOe COCTOIIHMe: 1) pa3- 
. p a 6 0 ~ a ~ b  MeTOAbI no KaJlb~kiHMPOBaHMK) BbICOKOWMB- 

H b l X  OTXOAOB, n p M  3TOM MCCJIeAyII B 0 3 M O X H O C T b  

n e p e B O A a  IlpOAyKTOB KaJIbuMHkipOBaHkW B CTeKnO WIM 

. Apyrkie p e K o M e m a u u k I  IEER no 06pa60~~e  OTXOAOB B 

X ~ H @ O P A ~  KaCaIOTCR OnpeAeJIeHElrr M ~ C U I T ~ G O B  CyUeCTBy-  

. muem 3arp113~e~m c ~ Y ~ T O M  n n a r r o B  no B~IBOAY npeg- 
n p u x ~ ~ i i  143 3 s c n n y a T a u k i k i  H ~e3am~saswu  MecTHocTH.  

. I .  Stcvcn F. Agncw and Robcrt A. Corbin, Attalysis ofSX Farttl Leak 
Histories - Historical Leak Model, Chcmical Scicncc and Technology 
Division, Los Alamos National Laboratory, LA-UR-96-3537, August 
1998. 

. 2. Ms. Gary L. Joncs, US Gcncral Accounting Oficc, Tcstimony Bcfore 

. thc Subcomrnittcc on Ovcrsight and Investigations, Committee on 
Commcrcc, Housc of  Rcprcscntativcs, Nuclear Wasre - Schedule, 
Cost, arid Mattagettienr lssrtes at DOE k Hanford Tank Waste Project, 
GAO/T-RCED-99-2 1, (Washington: US GAO, Octobcr 8, 1998). 

3. 6oncc llon~blfi U ll0~p06~b1fi llCPC4CHb P C K O ~ I C H A ~ U H ~ ~  hWXHO H ~ G T H  
. B HaUICbl OWCTC. 

3aXOPOHeHHbIM TPY-OTXO~~M, nOYBaM, 3 a Y I I 3 H e H H b I M  

TPY, a T a m e  BOAHbIM rOPM30HTaM, KOTOPbIM OHM Y P O -  

XaCOT. 

~ ~ H o ~ u T ~ T ,  O T A ~ H H ~ I ~ ~  n p 0 e K T y  XpaHMJlMUa WIPP, 
6b1n 06ycnoane~ H e  3KonorMYecKMMM c o o 6 p a x e ~ u r r ~ ~ .  B 
 TOM peueam OCHOBHYIO p o n b  c b l r p a n w  n o n m w r e c K w e  

M CBII3aHHbIe C HHMH I O P ~ M Y e ~ ~ M e  0 6 1 1 3 a ~ e n b ~ ~ B a  no ne- 
P e M e U e H M t o  CKJIaAMpyeMbIX OTXOAOB B MeCTO nOCTOIIH- 

HOrO 3aXOPOHeHMR, npMHXTbIe e4e BO B p e M e H a  X O J ~ O ~ H O ~ ~  

B O ~ ~ H ~ I ,  O C O ~ ~ H H O  B OTHOIIIeHkiM UITaTa Aiinaxo. 06513a- 

TeJIbCTBa no WIPP, npMHXTbIe MHHHCT~~CTBOM 3 H e p R -  

TMKII, HaXOmTC5I B nPIIMOM IIPOTHB0PeYME.I C ~ ~ ' ~ H B J I ~ H H O ~ ~  

MM I ~ O ~ M T M K O ~ ~ ,  CO~JIaCHO KOTOPO~~  HaHBbICLLIMe IIPMOPM- 

TeTbI AOJIXHbI OTAaBaTbCII npOeKTaM no yCTpaHeHUIO MJlM . 
: M M H M M U 3 a ~ M  "H~oTJIoXH~IX PMcI$oB"~. Ha 3TOM 3 T a l l e  HaM- . 
. 6onee s a x ~ o i i  sanaqeii, c TOYKM 3 p e ~ m  oxpaw ~ A O P O B ~ R  

nmeii M o~pyxamueii c p e n b l ,  RBnrreTcrr s auw~a  BOAH~IX . 
. pecypcoa o ~ n a n b ~ e i i r u e r o  s a rp~3~e~w1,  a T a m e  yAaneHMe 1 

ki c~a6~nw3auw 3aXOPOHeHHbIX TPY-OTXOAOB H T P Y - l I o q B .  

. H ~ M H o ~ ' O Y M C J ~ ~ H H ~ I ~  nOnbITKH, n p e m p M H R T b I e  M ~ M c -  : 
TePCTBOM 3HepreTMKM B OTHOUeHMM TPY-OTXOAOB, 6 b 1 n n  ' 

. HeaAeKBaTHb1MI.r ki B B O m T  B 3 a 6 n ~ e ~ u e .  BM~CTO T o m ,  

qT06b1 p a 3 p a 6 0 T a T b  B C ~ C T O ~ O H H U ~  n n a H ,  K O T O P ~ I ~ ~  6 b 1  Ha- ' 

CM.: TPY-OTXOQ~I. C. 25 ' 



TPY-oTxOF\bl 
~ 0 c . 2 4  

: YMHNICII C T u a T e J I b ~ o f i  C I I ~ ~ U @ H K ~ Q M M  npo6ne~ M AeTaJIb- 

HOE n p o p a 6 0 T ~ k i  TeXHOnOrMM, MMHHCT~PCTBO 3HePreTMKU 

B n y C T y H )  I'IOTpaTMJlO 6 o n b m y m  Y a C T b  OTHOCMTenbHO 

~e60nb11.114~ ~ ~ C Y ~ C O B ,  OTBeAeHHbIX H a  PeLUeHMe np06ne~b1 
: C 3aXOPOHeHHbIMM TPY-OTXOA~MH. OHO I I P O A O J l X a e T  

HaCTaMBaTb H a  OCTeIUIOBbIBaHMM H a  M e C T e  - ~ p a f i ~ e  
~eagemamoii ~ e x ~ o n o r u n ~ .  EM) n p o e K T  "LUax~a 9", no 
LUaXTaM H a  IIJIOUaJKe INEEL, - ~ e n p o ~ y ~ a ~ ~ b l f i  3 K c n e -  

: PHMeHT C " ~ ~ M B ~ T M ~ M ~ O B ~ H H ~ I M U  K O H T ~ U T ~ M M "  - npM- 

. B e n  K O ~ ~ O M H ~ I M  s a ~ p a ~ a ~ ,  T e x H w e c K H M  H e y A a y a M ,  KOH- 

@nMKTaM M HapyUIeHMIIM ~ ~ ~ @ M K o B  BMeCTO TOM), ~ T O ~ M  

c n o c o 6 c ~ ~ o ~ a ~ b  Pel r reHHIo n p 0 6 n e ~ b 1  CHMXeHMII PMCKOB, 

CBR3aHHbIX C 3aXOPOHeHHblMH OTXOAaMU. 

O ~ O C H O B ~ H U ~  H ~ ~ H ~ Y M T ~ J I ~ H o ~ ~  rny6u~b1 3aXOpOHeHMII 

T P Y - 0 ~ x 0 ~ 0 ~  OCHOBaHO H a  IIpeAlIOnOXeHMM, YTO TpaHC- 

YpaHOBbIe  3neMeHTbI  OTHOCMTenbHO H ~ M o ~ U J I ~ H ~ I  B OKPY- 

xaroueii cpene. O C H O B ~ I B ~ R C ~  H a  H e K o T o p b l x  na6opa~op- 
. HbIX AaHHMX M KOMnbIOTePHbIX MOAeJIRX, H e  OTpaXaBUIUX 

nOneBbIX AaHHblX, MWHHCT~PCTBO 3HepreTMKM nPOrH03M- 

. POBaJIO, YTO I I O T ~ ~ ~ ~ I O T C I I  COTHH TMCIIY n e T  AJ'M TOM), W O -  

6b1 n J I y T 0 ~ M f i  MMrpMpOBaJI H a  paCCTOIIHHe B HeCKOJlbKO 

. AeCZlTKOB MeTPOB. OAH~KO H a  H e C K O n b K M  0 6 ~ e ~ ~ a x  6ma 
s a @ u ~ c a p o ~ a ~ a  6 ~ c ~ p a a  M w r p a u n g  T p a H c y p a H o s b I x  

. 3JIeMeHTOB. M C C ~ ~ A O B ~ H H ~ ,  npOBeAeHHOe B 1995 C B OK- 
P m e ,  n o K a 3 a n o  " 3 ~ a ~ n ~ e n b ~ o e  M 6 b 1 c q o e " *  nepe~eue- 

. H u e  wpm-244, T ~ ~ H C ~ ~ ~ H O B O ~ O  3ne~ema. M C C ~ ~ A O B ~ H H ~  
1998 r. B O K - P ~ ~  yKa3blBaeT H a  TO, YTO 3arpI13Hl l lohMe 

. 3ne~e1im II~OIIBJJIIIOT n p m ~ a ~ w  6 b r c ~ p o m  n e p e M e u e H m ,  

n p H  3TOM ' ' ~ O Y B ~  T O P M 0 3 R ~ e M )  A ~ ~ ~ c T B I M  H a  MWTpaUMK) 

H e  O K ~ ~ ~ I B U I ~ " ~ .  Ha nnoruan~e H a ~ I i o ~ a J I b ~ o f i  J I ~ ~ O ~ ~ T O -  

PMM UIT. Afi~axo, B BOAHbIX TOPM3OHTaX n0fiMb1 PeKM 

C H ~ ~ ~ K - P U B ~ ~ ,  B 580 @ y ~ a X  H M e  MeCTa 3aXOpOHeHMII, 6 b U I  

o 6 ~ a p y x e ~  npyM)f i  T P a ~ c y p a ~ o ~ b l f i  3J!eMeHT, aMepMuMfi- 

241. P e 3 y n b ~ a ~ b 1  U3MePeHMII B CKBaXMHaX H a  MCnbITaTeJIb- 

HOM nontlmxie B He~ane ~ O K ~ ~ ~ J I M ,  YTO n n y ~ o ~ w i i  C B I I ~ ~ I -  
- BaeTCII H ~ ~ o J I ~ L L I M M u  ("KoJIJIoUAH~~MM") YaCTMUaMM, KOTO- 

p b I e  MOT n e p e Y e u a T b c R  H a  " 6 0 n b ~ ~ 1 u e  p a c c T o m i m  ~ e p e s  
T p e u M H O B a T M e  BynKaHUYeCKMe n o p o ~ b l " ' ~ .  3 a M e p b l  B 

. n O q B e  nOA eMKOCTRMW C BbICOKOaKTMBHblMM OTXOnaMM H a  

06~eme B X 3 ~ @ 0 p A e  nOKa3aJIM, YTO W I ~ T O H H ~ ~  MkirpHpOBaJ'l 

: H a  ' ' H ~ O X H A ~ H H O  ANIeKOe ~ ~ C C T O R H M ~ " ,  M H a  rny6ki~e 100 
- @YTOB 6 ~ 1 0  ~ ~ @ U K C H ~ O B ~ H O  ero nOBblUleHHOe COAep- 

. xame. 
B CBeTe H a U M X  BbIBOAOB OTHOCMTenbHO IIpOrpaMMbI 

M H H U C T ~ ~ C T B ~  3HePITTMKM no y n p a B n e H M I 0  TPy-OTXO- 
n a M u ,  IEER n p e n n a r a e T  cnenymuwe p e K o M e H n a u w H .  

: 1. MHHHCT~PCTBO 3HepreTkiKM COBMeCTHO C K O H ~ ~ ~ C C O M  
ki 3aMHTePeCOBaHHMMM UTaTaMM A O n X H O  npOBeCTM 

. pagoly, H a n p a s n e H H y m  H a  n p e K p a u e H w e  n p o r p a M M b I  
- WIPP M n e p e o p w e H T a s M l o  n p o r p a M M b I  no 0 6 p a u e ~ ~ r o  
: C TPY-o~xona~ki H a  n p 0 6 n e ~ b 1 3 a X O p O H e H H b l X  OTXOAOB 

M T P Y - ~ ~ ~ R ~ H ~ H H ~ I X  nOYB. H ~ O ~ X O A M M O  llPOAOJIXaTb 

. BeCTM ~ a 6 n l o ~ e ~ M e  3a OTXOAaMM, HaXOASIIUMMMCZI BO 

BpeMeHHbIX XpaHIUIM4LiX. n p 0 ~ a M M b l  n0 0 6 p a u e ~ ~ ~ )  

C TPY- M BbICOKOaKTtrBHbIMH OTXOABMH AOJDKHbI 6 b I ~ b  

0 6 ' b e m ~ e ~ b 1  B eAMHYK) I I p O Q a M M y  no OTXOAaM, n p e A -  

Ha3HaYeHHblM AJIA 3 a X O P O H e H m  B XPaHUJIMUaX. upor- 
P a M M a  no 3aXOpOHeHkiro BbICOKOaKmBHbIX OTXOAOB B 

A K K ~ - M ~ ~ H T H H  A O n x H a  6b1~b n p e K p a u r e H a ,  M nOMCK 

B O ~ M O X H O C T ~ ~ ~  M30JMUHM KaK TpaHCypaHOBbIX, T a K  M 

BbICOKOaKTUBHbIX OTXOAOB OT CpeAbI  O ~ E I T ~ H M Z I  Y e n o -  

BeKa AOruKeH 6 ~ ~ b  IlOCTaBneH H a  HaYYHYH) OCHOBY. 

2. MWHMCT~PCTBO 3 H e P r e T M K M  A O n X H O  H e M e A J I e H H O  

p a 3 p a 6 0 T a T b  IIpOQaMMy no OUeHKe O ~ ' ~ ~ M O B  M aKTMB- 

HOCTM 3aXOPOHeHHbIX TPY-OTXOAOB, A ~ ~ ~ C T B Y E ~  IT0 a H a -  

norm c H a ~ M o ~ a J I b ~ o f i  na6opa~op~eii u r T a T a  Akaxo. 
BO~MOXHO, BCe 3 T 0  MOXHO ~ Y A ~ T  CMOAenMpOBaTb no 
M a T e p M a n a M  M S Y Y ~ H M R  npo6ne~,  C B I I ~ ~ H H ~ I X  c n n y T o -  

HMeM M Y P a H O M  (CM. n e p e A O B y H )  C T a T b H ,  C T p .  16). 
3. ~ ~ H H C T ~ P C T B O  3HepTeTMKU AOJIXUiO OTKa3aTbCII OT npM- 

m r o  MM H a  c e m m  panwym TPY-0-OB (100 Ha- 

HOKloPM H a  V ~ M M )  M UHblX OTXOAOB, B KOTOPblX COAep- 

X a H M e  T P Y - ~ J I ~ M ~ H T o B  HeCKOJIbKO HkUKe (OT 10 A 0  100 
HaHOKioPU H a  Q ~ M M )  M B ~ W I b ~ e f i ~ l e M  PaCCMaTPHBaTb 

BCe OTXOAbI, CBII3aHHbIe C MeCTaMM 3aXOPOHeHIM TPY- 
OTXOAOB, KaK TPY-OTXOA~I, eCnM H e  6 ) ' ~ e ~  IIpenOcTaB-  

n e H 0  ApyM)M) WXHMWCKU H 3KOHOMUYeCKkl O ~ O C H O B ~ H -  

HOM) O ~ ~ R C H ~ H M Z I .  

4. MHHHCT~PCTBO 3HePTeTHKM AOJIXHO M3YYMTb UeneCO- 

0 6 p a 3 ~ 0 ~ T b  M3'bIITMII 3aXOPOHeHHbIX TPY-OTXOAOB, a 
T a m e  now, npmeramu~x  K   TO MY yZIacTKy, M npom- 
BeCTM UX CKJIaAMpOBaHMe BO BPeMeHHbIX XPaHUJIMuaX, 

TaK xe K ~ K  x p m c x  TPY-OTXO~I, m a c c u @ w p y e ~ b r e  

KaK " C K ~ ~ A H P O B ~ H H ~ I ~  BO BpeMeHHbIX x ~ ~ H U J I M ~ ~ X " .  

B c n e ~ c ~ ~ w e  TOM), YTO yxe npousoruno s a r p m ~ e ~ k i e  

nOYBb1 M VYHTOBbIX BOA, Bbl3BaHHOe 3aXOPOHeHHblMM 

TPY-oTXOA~MM, a T a m e  TpaHCypaHOBbIMM PaAUOHyK- 

n u a m  c 6 0 n b u k i ~ u  nepI.ionarMki nonypacnana, perue- 
HIM 0 nPOUeAYPHOM KOHTpOJIe M yCTaH0BneHMl-i KOnna- 

KOB IIBJMloTCII ~ p a f i ~ e  HeYMeCTHbIMM. H ~ B O ~ M O X H O  
YCTaHOBMTb n p ~ ~ e ~ ~ p ~ b l f i  KOHTPOJIb H a  nePkiOA no- 
p s i n K a  naxe o n H o r o  nepuona nonypacnaaa n n y T o -  

HIM-239 (24 000 n e ~ ) .  YTO Kacae-rcfi sarnyme~ M Kon- 

naKOB, TO OHM npOCTO 3aKPbIBaIOT CBePXY 3arPII3Hll-  

muue  M a T e p u a n b r ,  H e  06ecner~~a11 m M~OJIRUMK) OT 

IpYHTOBblX BOA. 

5. MUHWCT~PCTBO 3HepTeTkiKM AOnXHO n p e A n p U H M M a T b  

6onee n p 0 n y M a H H b I e  TeXHMYeCKH W a r M  n0 pa3BMTHtO 

6 e 3 0 n a c ~ b l x  T ~ x H o ~ o ~ M ~ ~  XpaHeHMII TPY-OTXOAOB C 

B03MOXHOCTbH) nOBTOPHOr0 M3BneYeHMII. O T A ~ A ~ H O ~  
BHMMaHMe A O n X H O  6 b 1 ~ b  YAeJIeHO O C O ~ O O ~ ~ C H ~ I M  

MaTepMWIaM, nOTeHUM2UIbHO y r p 0 X a H ) U M M  6esonac- 
HOCTM WIH 3AOPOBbIO nepCOHaJ!a, BKJIfOYm B3pbIBqaTble 

BeIJJeCTBa M BbICOKOTOKCHqHbIe MaTepMaJlbI, KOTOPbIe 

M O T  6 b 1 ~ b  3aXOPOHeHbl H a  pme O ~ ' ~ ~ K T O B .  



1. C03,I(a~b HOBYIO, PaWOHaJlbHYIO,  3KOJIOlllYeCKki 3aUHlLleHHyIO CMCTeMy K ~ ~ c c H @ u K ~ L W M  paAkiOaKTHBHbIX OTXOnOB 

B 3aBHCMMOCTM OT MX AOJlTOBeYHOCTW W y ~ e J I b ~ 0 f i  aKTWBHOCTM C TeM, Y T O ~ M  0 6 e ~ n e ~ M ~ b  06pa rue~~e  C KaXJ&IM 

H 3  HHX COOTBeTCTBeHHO em BpenHOCTM. 

2. CKOOPAE~HMPOB~T~ I l P O v a M M b l  n O  06paueawm C OTxOnaMM M BOCCTaHOBneHMIo 0Kp)'XaIOuefi CpeflbI; C A e n a T b  

CHkUKeHMe KpaTKOCPOYHbIX PMCKOB COBMeCTMMbIM C ~ M H k i ~ H 3 a ~ M e f i  AOJITOCPOYHbIX PMCKOB. 

3. C 0 3 ~ a ~ b  paL(M0HUXbHYIO ( K ~ K  B HaYYHOM, T a K  M B @MH~HCOBOM I I J I ~ H ~ )  MHCTMTJ'~M0HaJlbH)'I-O CTPYKTYPY, KOTOpaX 

6y~eT B b U B M m T b  B KaYeCTBe CBOeI-0 HaMBblCLUerO nPMOPMTeTa 3aUkiTy 3AOPOBbX JIEOnefi M 0 K p y ~ a I O I 4 e G  CpeAbI,  

a H e  npOM3BOACTBO Opy%HH MnM YBeKOBeYMBaHMe T ~ X H O ~ O ~ M ~ ~  "xoJ ' Io~oG B O ~ ~ H ~ I " .  

4. ~ P M O C T ~ H O B M T ~  IIOJIMTEiYeCWI OPMeHTMPOBaHHble npOQaMMb1 no CO3AaHMlO XpaHMnMUa IIKK~-M~YHTWH M WIPP 
M 3aMeHMTb HX HaYYHO O ~ O C H O B ~ H H O ~ ~  n p o Q a ~ ~ 0 f i  f l O J I ~ C p O Y H O n >  o6paue~m C BbICOKOaKTHBHblMM OTXWaMH. 

5. ~ ~ ~ A o c T ~ B J I X T ~  @ M H ~ H C M ~ O B ~ H M ~  M TeXHMYeCKyIO nOMOlJJb MeCTHblM C O O ~ ~ ~ & C T B ~ M ,  H a  TePPBTOPMH KOTOPbIX 

e C T b  O C T ~ T O Y H ~ R  3 a p a X e H H O C T b ,  C T e M  Y T O ~ ~ I  OHM MOlXM IIPOBOAMTb MOHBTOPBHr B 3HaTb, YTO n P O H C X O ~ M T  H a  MX 

TePPUTOPMM. 

6. C 0 3 ~ a ~ b  CTPOI')'EO, OTKPblTym M ~ ~ ~ C T B M T ~ J I ~ H O  He3aBMCMMYIO I I p O u e A y p y  OueHKM YCneXOB M HeyAaY. 

7. 0 6 p a ~ a ~ b c X  C HePa~MOaKTUBHbIMM TOKCMSHMMM KOMnOHeHTaMM OTXWOB TaK, Y T O G ~ I  3 T 0  H e  C03naBaJIO CePbe3HbIX 

PWCKOB IIpM o 6 p a r u e ~ ~ ~  C PanHOaKTHBHblMM KOMnOHeHTaMW. 

8. Cnena~b c s m e a k i e  p u c K a  ~ n r r  m~enef i  npmeramum p a f i o ~ o ~  M AJIII n e p c o H a n a  c o n o c T a s m b r M  c M M H M M M ~ ~ ~ M ~ ~ ~  

pMcKa anrr 6 y n y u ~ x  n o ~ o n e ~ ~ f i .  
9. E c n ~  H e T  XOpOlUO npOflyMaHHbIX T ~ x H o J I o ~ M ~ ~  no BOCCTaHOBJIeHMEo CpeAbI, TO npe&npMHSlTb n p O M e X y T O Y H b l e  

M e p b I  ( T a m e  KaK O ~ ~ H M Y ~ H H ~ I ~ ~  &OCTyn K O ~ S ~ K T ~ M ) ,  HHBeCTMPOBaTb HayYHbIe  HCCJIeAOBaHHH H p a 3 p a 6 0 ~ ~ ~ ,  a 
T a m e  YCTaHOBMTb I lpaBMna,  COrnaCHO KOTOPbIM, eCnM BO3MOXH0, KIIOlllanKM M n p M P O m b I e  PeCYPCbl  MOIYT 6 b l ~ b  

n O C T e n e H H 0  n p B B e A e H b I  B 6 y n y u e ~  K O ~ ~ I Y H O M Y  MX MCllOJIb30BaHHIO. 

10. O ~ H ~ ~ O A O B ~ T ~  BCK) MH@OPM~UMK) n0 BOnpOCaM 3npaBOOXpaHeHMX M 3KOJIOrMM OTHOCMTeJIbHO O ~ % ~ K T O B  H 

~ e p o n p L i X ~ M f i ,  O C y ~ e C T B J I e H H b I X  3a CYeT HaJ'lOTOllJTaTeJIb4HKOB, BKJIIOqWI H Ty, KOTOPillI IIOXSJIIIeTCII B pe3yJIbTaTe 

neGcmuG n0AprlacIkiKa M cy6nonpm~n~a m H  COAepXMTCX y HklX; YCTaHOBMTb XCHOe n y 6 n u ~ ~ o e  n p a B 0  H a  3 T y  

MH@OPM~UWIO. 

11. 0 6 ~ 3 a ~ b  I l O n p ~ Y M K O B  IlpenOCTaBJMTb C T P O V I O  @MH~HCOBYIO OTYeTHOCTb M n p M  aHaJlM3e npOeKTHblX ~IO,QX~TOB, 

a T a m e  3HaYMTeJlbHblX n p e ~ b 1 L U e H M f i  ~ I O ~ X ~ T O B ,  HCnOnb30BaTb M H X ~ H ~ ~ H O - O ~ O C H O B ~ H H ~ I ~  MeTOJ&l. 

1 12. P a 3 p a 6 0 ~ a T b  l'QCyAapCTBeHHble CTaHnapTbl  no ~ K O J I O ~ H S ~ C K O ~ ~  OYHCTKe H p a 3 p e W U T b  BJIaCTXM U T a T a ,  MeCTHbIM 

1. Onpcnenc~uc, aaHHoc KOMNCCHC~ no R A C P H O ~ I ~  PcrynupoBaHum 
(NRC), onpenenxcT M H H U ~ ~ Y ; S I  ncpnona nonypacnana B nnTb ncT. Or- 
KJIOHCHUR O T O @ U U W ~ J I ~ H O K ~  OnPCAeJICHUR IIPUBeACHbI B " T ~ c  CU~OUS 
Casc of Curium" Scicnce for Democratic Action, Vol. 6, No. I ,  p. 12. 

2. B ne~a6pe 1998 E MNHUCTCPCTBO 3HCpIXTUKU YPCIyJIUpOBaJIO cync6- 
HOC pa36Upa~~nbCT~o C 39 KOhfUTCTahfU 06u l cc~~c~~o1-0  CahfOynpaB- 
neHm, muBurcecn 10 ncr, no noBoay mro, m MHHHCTC~CTBO HC 

ChfOrnO BblnOnHUTb 33 AJIR npO~aMMb1 IIO BOCcTaHOBnCHUIO OKpy- 
masoulel cpcml. Cpem nporIux qwlcro~,  cornaruc~uc rpc6ycr, m 6 b l  
Mu~ncTepmo  3 ~ e p m w ~ u  cozaano pcrynnpHo 06~oannc~ym 6a3y 
naHHbIX o6mcm nOnb30BaHUH no RACpHblhf OTXOAahI, XPaHWMblhI U 

~apa6aTbl~aeMblha Ha o 6 a c ~ ~ a x  MHHHCTC~CTB~ Ha BCCX 3TanaX 
npOU3BOACTBa. A~HHLIC ~0nXCHbl BKnWaTb CBCACHkU 0 TUIIHX OTXOAOB, 
ohchtax, PaiiHOaKTWBHOCTU W nnaHHX TpaHCnO~pOBKU. KOMHTCT~I, 

BblCTjTlaBLUHC B KarICCTBC UCTUa, CO C B O C ~ ~  CTOPOHbl COl7laCtinUCb HC . 
. ~ 0 3 6 ~ a T b  C Y A C ~ H ~ I X  AM npOTUB MUHUCTCPCTB~ 3HCprC?iKU 38 TO, 
. W O  OH0 HC CMOrnO BblnOnHU7b 33 JUIIl npOrpaMhfbl IIO BOCCTaHOBnC- ' 

H W I ~  o~pyxamucii  cpcnbl u 06paule~um c o m o ~ a ~ u .  
3. US DOE, Plutonitrm: Tlte First 50 Years: United States Plutor~irrrn . 

Production, Acquisition, and Utilization from 1944 to 1994 (Wa- . 
: shington: US DOE, February 1996), p. 82. 
. 4. DOE Mcmorandurn to Jcnny Craig, EM-24, Officc of Environmcntal ' 

. Management, from Richard J. Guimond, Admiral, Assistant Surgcon 
Gcncral, USPHS, Principal Deputy Assistant Sccrctary for Environ- . 
mental Management, and Evcrct H. Bcckncr, Principal Dcputy Assis- . 
tant Sccrctary for Dcfcnsc Programs, January 30, 1996, Attach- . 

. mcnt B. 

. 5. Lockhced Martin Idaho Technologics Company, A Comprchcnsive 

. Inventory of Radiological and Nonradiological Contaminants in Wastc . 
Buricd in the Subsurface Disposal Arca of thc MEL RWMC During . 

CM.: TPY-OTXOR~I. C. 27 . 



B bI XOTkiTe OnpeAeJIHTb, yAOBneTBOpHKX JIM He- ' 

KoTopbIe nnamMaccoBHe OTXWH, 3 a r p a s ~ e ~ -  . 
HbIe ~ J I ~ T o H M ~ M - ~ ~ ~ ,  KPMTePkIIIM TOKCMZIHOCTM ' 

no 6e~30ny B COOTBeTCTBWl C ~ ~ K O H O M  C m  0 COXpruleW : 
u BOCCTaHOBneHMW pecypcOB (RCRA). ~ Z ~ B ~ C T H O ,  ZITO ' 

nnacTMaccoBbIe MaTepuanM seem 2 Kr H coAepxcaT . 
cornacHo p e 3 y n b ~ a ~ a ~  aaanusa 0,4 r Pu-238. 

Tame W3BeCTH0, STO: 
- B OAHOM VaMMe Pu-238 npOHCXOAkiT 6,4 X 10" PaC- : 

uenne~nii  B CeKymy; 
- Kamoe pacruenne~ue npencTaemeT co6oii ucnyc- : 

KaHMe UIb@a-ZIacTIlubI C 3Hepr~eG -5,6 bbB; 
- Ha 1 M3B 3HeprMH, ~KK~ 'MYJ ' IMPOB~HHO~~ B IUIaCTMaC- : 

COBOM MaTepwane, 06pa3ye~ca 6,2 MoneKynbl: 6e~3ona; . 
- K W ~  6 e ~ 3 0 n o ~ m  MoneKyna seem 1,29 x 10-l9 ME : 

COIX~CHO RCRA, OTXO~bI CqUTaKlTClI OnaCHbIMW, eC- : 
nu Macca ~ a p a 6 a ~ ~ ~ a e ~ o r o  nponyma B 1 rcr npeebrruam . 
10 M r  6e~3ona. 

Ecnn 6b1 I I ~ o M ~ B ~ A ~ H H ~ I ~ ~  6e~3on COXpaHUnCfl KaK ' 

%CTb OTXOAOB Ii OCTNICII B Ka'IeCTBe H ~ ~ ~ G O T ~ H H O ~  np0- . 
AyKTa B nnacmacce, TO CquTanacb 6b1 nnacmacca . 
o I I ~ c H o ~ ~  B COOTBeTCTBUU C 3aKOHOM RCRA? 

. TPY-OTXOA~I . louuii cnoii ~ ~ Q A ~ H C H H O ~  n o q ~ b ~  u~yp@a, TOK pacnnamnc?. ce. Panuo- . coc.26 . H ~ K J I N ~ ~ I ,  concpxcauiuccs B novee, nu60 nonanalor B pacnnaenctitiyro ' 
IIOYB)', nu60 BbJmpaloT - ra3bI co6~pamcn C nOhlOII&lo KonnaKa, . 

thc Years 1952- 1983, MEL-95/03 10, Rcv. 1 (Idaho Falls, ID: Idaho : nohfeUIcHHoro Han 3Whl paCTKoM.  TO hf0xc-r p a 3 p p m  O ~ ~ ~ H C I S C C -  

National Engineering Laboratory, August 1 995). . KUC TOKCU~HLIC MaTcpWmbl: B noWc UJIH c~113a~b pwuo~y~nunar.  Ho • 

. 6. B nporpahrMc no 3 ~ o n o r r t ~ c c ~ o ~ y  hrcHcnxMcmy 3 a ~ ~ n e ~ o  cncnyro- . c rc~no  3avacrrp nonyracrcn nnoxoro w e m a ,  n rpcur rn~  B Ma.rpu- : 

. UCe: ''U~nb I : YCTpWUTb U YPClyXipOBaTb flp06IIe~b1, CBn3aHHbIC CO Lie h f O v  Bbl3BaTb 6 b 1 c ~ w  YfCSKY 3apI13HXloUHX BCIUeCTB. 
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MHCTHTYT C O ~ ~ R C T B W X  O ~ ~ ~ C T B ~ H H ~ I M  HHMUHaTMBaM %CAP' HaYMHaeT I'PaHTOBYB npOVaMMy 
"IIAEPHOE PA30PYXEHklE,  PAAHAUHOHHAR EE30I IACHOCTb  II rPAXAAHCICOE 
'OIGUECTBO", PaCCYMTaHHyB Ha 1 ,S rona: HmHb 1999 - HOXGPL 2000 r. C p e n c ~ ~ a  Ha npoBeAeHue IlpOrpaMMbI 
BbUeneHbI YaCTHbIM @OWOM Winston Foundation (CUA). rpa~Tb1 IlpMC)orcnalcrrCfi ~ o c c M ~ ~ c K H M  O ~ U ~ ~ C T B ~ H H ~ I M  ' 

OPTaHM3aqMRM M MHMuMaTMBHbIM rpynnaM MeCTHOTO HaCeJIeHMA. 

UeJIb IIDOrDaMMbl - IIOmepXKa MeCTHbIX MHMLIHaTBB, HUIpaBJIeHHbIX Ha 06ecne~e~ue  X ~ e p ~ o f i  M 

p a n ~ a u ~ o ~ ~ o i i  ~ ~ ~ O ~ ~ C H O C T M  HaceneHm u o~pymamruefi cpepbr B npouecce pa3opyxeHMfi. 
l l p o r p a ~ ~ a  HanpasneHa Ha perueHue cJxeaymuux sanan: 

BOBJleYeHMe HOBbIX HenpaBkITeJIbCTBeHHbIX 0pra~M3auHfi (HnO) M HaCeneHHR B neXTenbHOCTb, 
HanpasneHHym Ha AocTMxeHkie uenw l l p o r p a ~ ~ b r ;  
C O ~ ~ ~ ~ C T B N ~  O ~ ~ ~ C T B ~ H H O M ~  KOHTPOJIB 38 nPOUeCCaMH llPOM3BOACTBa, WCIIOnb30BaHMX M XpaHeHkiX 
PanIlOaKTMBHbIX MaTepMUOB pa3nMYHOI'O ( B O ~ H H O ~ O  M MHPHO~O) Ha3HaYeHMfi; 
M H @ O ~ M M ~ O B ~ H M ~  HaCeneHMX 0 AeXTeJIbHOCTM HnO M npo6ne~ax HAepHOI'O pa30pyXeHMX ki 
~ ~ L I M ~ U M O H H O ~ ~  ~ ~ ~ O ~ ~ C H O C T H ;  

noebrrueHMe npotpeccuo~a~1~3~a  HnO a MX peny-raum y MecTHoro HaceneHm M anac~eii; 
06ecnelie~ne B ~ ~ W M O ~ ~ ~ ~ ~ C T B M X  HnO M HaCeJIeHMX C TOCY&aPCTBeHHbIMM OpraHaMM M BeAOMCTBaMH, 
cTpymypaMu anacTM pa3nMrHoro ypoaHa B npouecce pemeHm npo6ne~  finepaon, pa3opyxeHMs M 

~ ~ M ~ I J M o H H o ~ ~  6e30nac~oc~ki. 

M H @ O P M ~ ~ N H )  0 DpaBMnaX M CpOKaX ~ P O Q ~ M M ~ I ,  a Tame 0 @ O ~ M ~ X  3aSIBKI.I MOXHO nOnyYMTb Yepe3 
M H T ~ ~ H ~ T  (http://cci .glasnet.ru/isar) Mnu HenOCpeACT~eHHO 06pa~w~mwcb B O@HC "MCAP" no UpeCy: 12 10 19, 
MOCKB~, r- 19, ah 2 10 (~en./@a~c: (095) 25 1-7617, e-mail: clearh@glasnet.ru.). 
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