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Exposure pathways to man

8. (FRQRPLFDOO\�IHDVLEOH�¿OWHULQJ�WHFKQRORJLHV�do not exist for some major reactor 
E\SURGXFWV�� VXFK� DV� UDGLRDFWLYH� K\GURJHQ� �WULWLXP�� DQG� QREOH� JDVHV�� VXFK� DV 
NU\SWRQ� �WKDW� EHFRPHV� UXELGLXP�� DQG� WKHQ� VWURQWLXP�� DQG� [HQRQ� �WKDW� EHFRPHV 
FHVLXP��� 6RPH� OLTXLGV� DQG� JDVHV� DUH� UHWDLQHG� WHPSRUDULO\� LQ� WDQNV� VR� WKDW� WKH 
VKRUWHU�OLYHG�UDGLRDFWLYH�PDWHULDOV�FDQ�EUHDN�GRZQ�EHIRUH�WKH�EDWFK�LV�UHOHDVHG�WR�
WKH�HQYLURQPHQW�

9. 7KH� 1XFOHDU� 5HJXODWRU\� &RPPLVVLRQ� UHOLHV� XSRQ� VHOI�UHSRUWLQJ� DQG� FRPSXWHU�
PRGHOLQJ�E\�HDFK�UHDFWRU¶V�RSHUDWRU�LQ�DQ�DWWHPSW�WR�WUDFN�UDGLRDFWLYH�UHOHDVHV�DQG�
WKHLU�SURMHFWHG�GLVSHUVLRQ��$�VLJQL¿FDQW�SRUWLRQ�RI�WKH�HQYLURQPHQWDO�PRQLWRULQJ�GDWD�
LV�H[WUDSRODWHG�����it’s virtual, not real.

10. Any exposure to radiation increases the risk of damage to tissues, cells, 
'1$� DQG� RWKHU� YLWDO� PROHFXOHV�� SRWHQWLDOO\� FDXVLQJ� JHQHWLF� PXWDWLRQV�� FDQFHUV� 
�OHXNHPLDV��ELUWK�GHIHFWV��DQG�UHSURGXFWLYH��FDUGLRYDVFXODU��HQGRFULQH��DQG�LPPXQH�
system disorders.

1. (YHU\� QXFOHDU� SRZHU� UHDFWRU� GXPSV� UDGLRDFWLYH� ZDWHU�� VFDWWHUV� UDGLRDFWLYH 
particles, and disperses radioactive gases as part of its routine, everyday operation. 
It doesn’t take an accident.�)HGHUDO�UHJXODWLRQV�SHUPLW�WKHVH�UDGLRDFWLYH�UHOHDVHV�

2. 5DGLRDFWLYLW\� LV� PHDVXUHG� LQ� FXULHV�� $Q� DYHUDJH� RSHUDWLQJ� QXFOHDU� SRZHU 
UHDFWRU�ZLOO�KDYH�DERXW�16 billion�FXULHV� LQ� LWV� UHDFWRU�FRUH��7KLV� LV� WKH�HTXLYDOHQW 
ORQJ�OLYHG�UDGLRDFWLYLW\�RI�DW�OHDVW�������+LURVKLPD�ERPEV��,Q�FRQWUDVW��D�ODUJH�PHGLFDO 
FHQWHU�� ZLWK� DV� PDQ\� DV� ������ DSSURYHG� ODERUDWRU\� DUHDV� LQ� ZKLFK� UDGLRDFWLYH 
PDWHULDOV�DUH�XVHG��PD\�KDYH�D�FRPELQHG�LQYHQWRU\�RI�RQO\�DERXW�two curies.

3. 0DQ\� RI� D� UHDFWRU¶V� E\SURGXFWV� JLYH� RII� UDGLRDFWLYH� SDUWLFOHV� DQG� UD\V� IRU 
HQRUPRXVO\�ORQJ�SHULRGV�����GHVFULEHG�LQ�WHUPV�RI�³KDOI�OLYHV�´�)RU�H[DPSOH��LRGLQH���� 
KDV� D� KDOI�OLIH� RI� DERXW� ��� PLOOLRQ� \HDUV;� WHFKQHWLXP����  � �������� \HDUV; and 
SOXWRQLXP����� ��������\HDUV��;HQRQ������D�QREOH�JDV��GHFD\V� LQWR�FHVLXP������
DQ�LVRWRSH�ZLWK�D�����PLOOLRQ�\HDU�KDOI�OLIH��5DGLRDFWLYH�PDWHULDOV�JLYH�RII�KD]DUGRXV�
radioactivity for at least ten half-lives.

4. $�UHDFWRU¶V�IXHO�URGV��SLSHV��WDQNV�DQG�YDOYHV�FDQ�OHDN��Mechanical failure and 
human error�FDQ�DOVR�FDXVH�OHDNV��$V�D�QXFOHDU�SODQW�DJHV��VR�GRHV�LWV�HTXLSPHQW�
����DQG�OHDNV�JHQHUDOO\�LQFUHDVH�

5. Liquid releases:
     a.�6RPH�FRQWDPLQDWHG�ZDWHU�LV�LQWHQWLRQDOO\�UHPRYHG�IURP�WKH�UHDFWRU¶V�FRROLQJ 
V\VWHP�WR�UHGXFH�WKH�DPRXQW�RI�UDGLRDFWLYH�DQG�FRUURVLYH�FKHPLFDOV�WKDW�GDPDJH�
YDOYHV�DQG�SLSHV��7KLV�ZDWHU�LV�¿OWHUHG�DQG�WKHQ�HLWKHU�UHF\FOHG�EDFN�LQWR�WKH�FRROLQJ�
V\VWHP�RU�UHOHDVHG�LQWR�WKH�HQYLURQPHQW�
      b.�$�W\SLFDO������PHJDZDWW�SUHVVXUL]HG�ZDWHU�UHDFWRU��ZLWK�D�FRROLQJ�WRZHU��WDNHV�
LQ�DERXW��������JDOORQV�RI�ULYHU��ODNH�RU�RFHDQ�ZDWHU�SHU�PLQXWH�IRU�FRROLQJ��FLUFXODWHV�
LW�WKURXJK�D����PLOH�PD]H�RI�SLSHV��UHWXUQV�DERXW�������JDOORQV�SHU�PLQXWH�WR�WKH�VDPH�
ERG\�RI�ZDWHU��DQG�UHOHDVHV�WKH�UHPDLQGHU�WR�WKH�DWPRVSKHUH�DV�YDSRU��$�VLPLODU�UHDFWRU�
ZLWKRXW�D�FRROLQJ�WRZHU�FDQ�WDNH�LQ�DV�PXFK�DV�RQH�KDOI�PLOOLRQ�JDOORQV�SHU�PLQXWH��The 
discharge water is contaminated with radioactive isotopes in amounts that are 
not precisely tracked and are potentially biologically damaging.
       c.�*RYHUQPHQW�UHJXODWLRQV�DOORZ�UDGLRDFWLYH�ZDWHU�FRQWDLQLQJ�³SHUPLVVLEOH´�OHYHOV�
RI�FRQWDPLQDQWV�WR�EH�UHOHDVHG�WR�WKH�HQYLURQPHQW��Permissible does not mean safe. 
'HWHFWRUV�DW�UHDFWRUV�DUH�VHW�WR�DOORZ�UDGLRDFWLYH�ZDWHU�WR�EH�UHOHDVHG��XQ¿OWHUHG, if 
EHORZ�WKH�³SHUPLVVLEOH´�OHJDO�OHYHOV��

6. Gaseous releases:
����6RPH�UDGLRDFWLYH�JDVHV��VWULSSHG�IURP�WKH�UHDFWRU�FRROLQJ�ZDWHU��DUH�UHWDLQHG�LQ 
GHFD\� WDQNV� IRU� GD\V� EHIRUH� EHLQJ� UHOHDVHG� LQWR� WKH� DWPRVSKHUH� WKURXJK� ¿OWHUHG�
rooftop vents.�6RPH�JDVHV� OHDN� LQWR� WKH�SRZHU�SODQW�EXLOGLQJV¶� LQWHULRUV�DQG�DUH�
UHOHDVHG�GXULQJ�SHULRGLF�³SXUJHV´�RU�³YHQWLQJV�´�7KHVH�DLUERUQH�JDVHV�FRQWDPLQDWH�
QRW�RQO\�WKH�DLU��EXW�DOVR�IDOO�RXW�XSRQ�VRLO�DQG�ZDWHU�

7. 5DGLRDFWLYH�UHOHDVHV�IURP�D�QXFOHDU�SRZHU�UHDFWRU¶V�routine operation often are 
not fully detected or reported. Accidental releases also cannot be completely 
YHUL¿HG�RU�GRFXPHQWHG��
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  1. Arkansas One 1 & 2 (AR)
 Dardanelle Reservoir, Arkansas River

  2. Beaver Valley 1 & 2 (PA)
 Ohio River

  3. Braidwood 1 & 2 (IL)
 Braidwood Lake, Kankakee River

  4. Browns Ferry 1, 2 & 3 (AL)
 Tennessee River

  5. Brunswick 1 & 2 (NC)
 Cape Fear River, Atlantic Ocean

  6. Byron 1 & 2 (IL)
 Rock River

  7. Callaway (MO)
 Missouri River

  8. Calvert Cliffs 1 & 2 (MD)
 Chesapeake Bay

  9. Catawba 1 & 2 (SC)
 Lake Wylie, Catawba River

10. Clinton (IL)
 Clinton Lake, Salt Creek

11. Columbia (WA)
 Columbia River

12. Comanche Peak 1 & 2 (TX)
 Squaw Creek Reservoir, Brazos River

13. Donald C. Cook 1 & 2 (MI)
 Lake Michigan

14. Cooper (NE)
 Missouri River

15. Crystal River 3 (FL)
 Gulf of Mexico

16. Davis-Besse (OH)
 Lake Erie

17. Diablo Canyon 1 & 2 (CA)
 Pacific Ocean

18. Dresden 2 & 3 (IL)
 Kankakee River

19. Duane Arnold (IA)
 Cedar River

20. Joseph M. Farley 1 & 2 (AL)
 Chatahoochee River

21. Fermi 2 (MI)
 Lake Erie

22. James A. FitzPatrick (NY)
 Lake Ontario

23. Fort Calhoun (NE)
 Missouri River

24. R. E. Ginna (NY)
 Lake Ontario

25. Grand Gulf (MS)
 Mississippi River

26. Edwin I. Hatch 1 & 2 (GA)
 Altamaha River

27. Hope Creek (NJ)   
 Delaware River

28. Indian Point 2 & 3 (NY)
 Hudson River

29. Kewaunee (WI)
 Lake Michigan (closing in 2013)

30. LaSalle 1 & 2 (IL)
 LaSalle Lake, Illinois River

31. Limerick 1 & 2 (PA)
 Schuylkill River

32. McGuire 1 & 2 (NC)
 Lake Norman, Catawba River

33. Millstone 2 & 3 (CT)
 Niantic Bay of Long Island Sound

34. Monticello (MN)
 Mississippi River

35. Nine Mile Point 1 & 2 (NY)
 Lake Ontario

36. North Anna 1 & 2 (VA)
 Lake Anna, North Anna River, Pamunkey 
 River, York River, Chesapeake Bay

37. Oconee 1, 2 & 3 (SC)
 Lake Keowee, Savannah River

38. Oyster Creek (NJ)
 Bamegat Bay of Atlantic Ocean

39. Palisades (MI)
 Lake Michigan

40. Palo Verde 1, 2 & 3 (AZ)
 Groundwater plus Phoenix sewage water from 
 35 miles away provide the cooling water. 
 Waste water is evaporated; saturated sludges 
 are shipped to a radioactive waste dump.

41. Peach Bottom 2 & 3 (PA)
 Conowingo Pond, Susquehanna River, 
 Chesapeake Bay

42. Perry (OH)
 Lake Erie

43. Pilgrim (MA)
 Cape Cod Bay of Atlantic Ocean

44. Point Beach 1 & 2 (WI)
 Lake Michigan

45. Prairie Island 1 & 2 (MN)
 Mississippi River

46. Quad Cities 1 & 2 (IL)
 Mississippi River

47. River Bend (LA)
 Mississippi River

48. H. B. Robinson 2 (SC)
 Lake Robinson, Black Creek

49. Saint Lucie 1 & 2 (FL)
 Atlantic Ocean

50. Salem 1 & 2 (NJ)
 Delaware River

51. San Onofre 2 & 3 (CA)
 Pacific Ocean

52. Seabrook (NH)
 Atlantic Ocean

53. Sequoyah 1 & 2 (TN)
 Chickamauga Lake, 
 Tennessee River

54. Shearon Harris (NC)
 Harris Lake, Buckhorn Creek, 
 Cape Fear River

55. South Texas 
 Project 1 & 2 (TX)
 Colorado River, Gulf of Mexico

56. V. C. Summer (SC)
 Monticello Reservoir, Broad River

57. Surry 1 & 2 (VA)
 James River, Chesapeake Bay

58. Susquehanna 1 & 2 (PA)
 Susquehanna River, 
 Chesapeake Bay

59. Three Mile Island (PA)
 Susquehanna River, 
 Chesapeake Bay

60. Turkey Point 3 & 4 (FL)
 Biscayne Bay of Atlantic Ocean

61. Vermont Yankee (VT)
 Connecticutt River

62. Vogtle 1 & 2 (GA)
 Savannah River

63. Waterford 3 (LA)
 Mississippi River

64. Watts Bar (TN)
 Watts Bar Lake, Tennessee River

65. Wolf Creek (KS)
 Coffey County Lake, Neosho River
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COOLING WATER INTAKE AND
WASTE WATER DISCHARGE SITES 

OF THE
NUCLEAR POWER PLANTS

IN THE UNITED STATES


