Contents

1 The US Commercial Nuclear Power Plants and Their Potential

1.1 U.S. Nuclear Power Development . ........................

1.1.1
1.1.2
1.1.3
1.1.4

Discovery of Fission. .. ...........................
Self-sustaining Chain Reaction ... .......... ... ... ...
Peaceful Applications of Atoms . ....................
Nuclear Power Reactor with Fission Technology ........

1.2 U.S. Commercial Nuclear Power Plants in Operation. ..........

1.2.1
1.2.2
1.2.3
1.2.4

Operating License Requirement . ....................
Operating License Process ... ....... ... ... ... ... ...
License Renewal . .. ... ... ... ... .. ... .. ... .....
Current Reactors in Operation. . .. ...................

1.3 U.S. Commercial Nuclear Power Plants and Their Potential

Risks
1.3.1
1.3.2
1.3.3
1.34
1.3.5
References

Contamination Risks . . . ...........................
Nuclear Radiation Risks .. .........................
Terrorist Attack Risks . .. ......... ... ... ... ........
Inevitable Risks. . . ..... ... ... ... ... ... .. .......

Communities Hosting US Commercial Nuclear Power Plants . . . . ..

2.1 Setting Boundaries in Host Communities . . . .................

2.2 Invisi
2.2.1
222
223

224

ble Risks and Unknown Consequences . ................
Nuclear Power Plant Siting and Environmental Justice. . . .
Embracing the Low-Level Radiation. .. ...............
Consequence of Constant Exposure to Low-Level
Radiation. . ........ ... . ... . ...
Incomplete Knowledge of Low-Level Radiation
CONSEQUENCES . . o oo ettt ettt et e

00 O\ W N = =

12
12

16
16
30
32
33
33
34

39
39
40
40
42

43

44

xi



xii

Contents

2.2.5 Nuclear Power Facilities Living Longer Than
Human Average Longevity . .. ......................
2.3 Data and Research Methods . .. .......... .. ... .. .. .. .....
2.3.1 Study QUeStionS . ... ...... ..
2.3.2 Study Variables. ............ ... ... .. .
233 Study Data ...
234 Study Methods . ........... . .. ..
2.4 Overall Demographic Composition by Distance . . .............
2.5 Hosting Communities in Urban and Non-urban Areas . .........
2.6 Hosting Communities at Individual Nuclear Power Plants . . . . ...
2.7 Demographic Changes in 1990-2000 and 20002010 ..........
2.8 ConClusion . ......... ...
References. . .. ... ..

Nuclear Power Emergencies and Their Management Process . . . . ..
3.1 Disaster and Emergency Management Process . .. .............
3.2 Nuclear Power Emergency Management Process . .............
3.3 Nuclear Power Emergency and Response. .. .................
3.4 Projection of Plume Path Dispersion .......................
34.1 RASCAL Computer Code. . ........................
3.4.2 Obtaining RASCAL Computer Code . ................
3.4.3 Installing RASCAL. . ... ... ... . ... . ... . . ...,
344 RASCAL TOOIS. ... .o
3.4.5 Projecting Source to Term Dose . .. ..................
3.4.6 Exporting to Shapefile. . ... .......... ... ... ... ....
3.4.7 Overlaying on Other Map Layers . .. .................
3.5 Protective Action Recommendation (PAR). ..................
3.6 Protective Action Decisions (PADS). .......................
37 Evacuation . ........... ..
3.8 ConcClusions . . ... ...t
References. . .. ... ..

Simulation of Nuclear Power Plant Core-Meltdown Accidents . . . . .
4.1 Nuclear Power Plant Core-Meltdown Accidents. . .............
4.2 Radioactive Plume Dispersion . ................. .. ... .....
4.3 A Scenario of a Core-Meltdown Accident at the Palo Verde
Nuclear Power Plant. . . ............ ... ... ... ... .......
4.3.1 Palo Verde Nuclear Generation Station (PVNGS). ... .. ..
4.3.2 Pressurized Water Reactor (PWR) Core-Damage
Accident . . ... ... ...
4.3.3 Projected Plume Path for Quarter 1...................
4.3.4 Projected Plume Path for Quarter 2. . .................
4.3.5 Projected Plume Path for Quarter 3. . .................
4.3.6 Projected Plume Path for Quarter 4. . ... ..............



Contents xiii

4.4 A Scenario of Core-Meltdown Accident at the Indian Point

Nuclear Power Plant. . . ........ ... .. .. ... ... ... .. ... ... 118

4.4.1 Indian Point Nuclear Power Plant. .. ................. 118

4.4.2 Projected Plume Path for Quarter 1................... 118

4.4.3 Projected Plume Path for Quarter 2. . ................. 124

4.4.4 Projected Plume Path for Quarter 3................... 125

4.4.5 Projected Plume Path for Quarter 4. .................. 128

4.5 Projection Limitations. . . . ......... ... . ... .. .. . ... 130

4.6 ConClusion .. ... ......o. it 132

References. . .. ... . . 133

5 Issues Associated with the Nuclear Power Emergency . .. ......... 135
5.1 Policy Issues Associated with Nuclear Power Emergency

Response . . ... ... 135

5.2 Issues Associated with the Process. . ....................... 142

5.3 Issues Associated with the Priorities. . . ..................... 143

5.4 [Issues Associated with the Stakeholders’ Participation.......... 146

5.5 Issues Associated with the Evacuation . ..................... 147

5.6 Issues Associated with the Recovery ....................... 149

57 ConClusion . .. ... ... 150

References. . . ... . . 152

6 Conclusions .. ...... ... ... ... 155

6.1 Dealing with the Inevitable Risks of NPPs. .. ................ 155

6.2 Eliminating the Inevitable Risks. ... ....................... 156

6.3 Transforming the Inevitable Risks .. ....................... 159

6.4 Minimizing the Inevitable Risks. ... .......... ... ... ... .... 160

6.5 Revisiting Radiological Emergency Planning . .. .............. 162

References. . .. ... .. 166

Appendix A . ... 169

Appendix B: Descriptive Analyses. . ... .......................... 173



2 Springer
http://www.springer.com/978-3-319-50342-4

Muclear Power Plant Emergencies in the USA

Managing Risks, Demographics and Response
kyne, D.

2017, XV, 359 p. 125 illus., 119 illus. in color.,
Hardcowver

ISBN: 978-3-319-50342-4



	Contents



