
TABLE F-3 
DISMANTLING COST ESTIMATE FOR BRUNNER ISLAND STEAM ELECTRIC STATION - UNIT 3 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon S t Steel Copper M-Hrs 
Ton Ton Ton 

Domolltlon of Remaining Site Buildings 

29.1 Boiler 2293 344 2637 4275 56627 

29.2 Chimney 1020 153 1173 1 13350 

29.3 Coal Handling & Hydrogen Bottle Shelter • 4 1 4 2 70 

29.4 Coal Sample Storage Building 3 0 4 1 77 

29.5 Coal Silos 73 11 84 258 1852 

29.6 Crusher House 769 115 885 1540 19468 

29.7 intake Staicture 224 34 258 3 3210 

29.8 Mill Room 1340 201 1541 1471 26854 

29.9 Miscellaneous Warehouses 203 30 233 124 3350 

29.10 Miscellaneous Yard Fixtures 3053 458 3511 2750 35974 
29.11 Miscellaneous Yard Structures 391 59 449 253 6435 
29.12 Precipitator 997 150 1147 1767 26755 

29.13 Railroad Car Dumper 23 3 26 30 972 
29.14 Reclaim Hopper & Tunnel 67 10 77 2 1132 
29.15 Thaw Shed 101 15 116 40 2090 
29.16 Transfer & Emergency Towers 78 12 90 70 1952 
29.17 Turbine 1701 255 1957 2227 35010 
29.18 Turbine Pedestal 761 114 875 11458 
29.19 Water Treatment 88 13 101 19 1823 

29 Totals 13191 1979 15170 14832 248480 

Subtotal Period 2 Activity Costs 19635 2945 22581 38985 453 1008 447272 

Period 2 Undistributed Costs 
1 DOC staff relocation expenses 
2 Insurance 61 6 66 

3 Property taxes 
4 Heavy equipment rental 2471 371 2842 

5 Small tool allowance 488 73 562 
6 Pipe cutting equipment 617 92 709 

7 Plant energy budget 59 9 68 

Subtotal Undistributed Costs Period 2 3576 121 551 4248 
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TABLE F-3 
DISMANTLING COST ESTIMATE FOR BRUNNER ISLAND STEAM ELECTRIC STATION - UNIT 3 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon SL Steel Copper 
Ton Ton Ton 

M-Hre 

Staff Costs 
DOC Staff Cost 
Utility Staff Cost 

TOTAL PERIOD 2 

PERIODS 

Site Closeout Activities 
30 BackFill Site 
31 Grade & landscape site 
32 30 year Monitoring Program 

Note: An "a" Indicates those cost associated with activity 
have been accounted for with the undistributed costs. 

23212 

2845 
3512 

6478 

427 
527 

4450 

3272 
4039 

34140 38985 453 1008 . 447272 

1147 
260 

172 
39 

1319 
299 

a 

2976 
2040 

a TJ 

m cn 
» 1 
tt < 

Hi 
2% 
» i 
rt JT' 
(6 tra 

Cr 

o 
o 

1 
9 
3 
<< 

Subtotal Period 3 Activity Costs 1407 211 1618 5016 

Period 3 Undistributed Costs 
1 Insurance 
2 Property taxes 

33 36 

Subtotal Undistributed Costs Period 3 

Staff Costs 

DOC Staff Cost 
Utility Staff Cost 

TOTAL PERIOD 3 

TOTAL COST TO DECOMMISSION 
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TABLE G-2 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy 

25.13 Circulating Water Chemical Treatment 
25.14 Coal Handling 

25.15 Coal Yard Spray Oil 
25.16 Condensate 
25.17 Drainage-Venting & Priming 
25.18 Electrical 
25.19 Extraction Steam 
25.20 Fire Protection 
25.21 Fuel Additives 
25.22 Fuel Oil 
25.23 Gas Sampling 
25.24 HVAC 
25.25 Hydrogen-Nitrogen-Carbon Dioxide 
25.26 Instrument Air 
25.27 Lube Oil 
25.28 Main Steam 
25.29 Main\Reheat\Extraction Steam Drains 
25.30 River Cooling Water 
25.31 Seal Oil 
25.32 Service Water 
25.33 Soot Blowing 
25.34 Start-up Steam 
25.35 Station Air 
25.36 Sulfur Feed-Flyash Cond 
25.37 Vacuum Cleaning 
25.38 Waste Oil 

25 Totals 

26 Erect scaffolding for systems removal 

Removal of Major Equipment 
27 Main Turbine/Generator 
28 Main Condensers 

Total Carbon SL Steel Copper M-Hrs 
Ton Ton Ton 

42 6 48 64 4 1 1296 
6 1 7 119 1 213 
1 0 1 1 17 

185 28 212 391 9 13 6068 
6 1 7 32 0 0 195 

1952 293 2245 1708 890 62989 
74 11 85 264 2608 
58 9 67 55 5 1836 
1 0 1 2 18 

122 18 141 135 16 1 3782 
0 0 0 0 5 
80 12 92 169 0 2734 
14 2 16 7 2 460 
47 7 54 24 2 2 1528 
36 5 41 76 16 2 1156 
109 16 126 358 59 10 3851 
68 10 78 57 2371 
70 10 80 146 2447 
1 0 1 0 0 19 

101 15 116 244 7 14 3179 
26 4 29 108 4 908 
32 5 36 44 1109 
34 5 40 54 1 1181 
34 5 39 187 1 0 1068 
39 6 45 28 0 0 1374 
0 0 0 1 9 

5240 786 6026 19021 448 1007 173296 

1106 166 1272 28467 

61 9 70 1667 2701 
98 15 113- 655 4001 

O TJ 

g s 
to (fl 
3 *< 

oq 3-

% 8 

3*fr 
§ r ~' 
(D TO 

Cr 
rt-
O 
O 

I 
B 

o 
o o 
3 

I 
3 
rt-

?3 
TO ? 
(0 to 

?6 
M O 
O W 



TABLE G-2 
DISMANTLING COST ESTIMATE FOK MONTOUR STEAM ELECTRIC STATION - UNIT 2 

( Thousands of 1994 Dollars) 

Activity Removo Pack Ship Bury Other Cntgcy Total Carbon St Steel Copper M-Hrs 
Ton Ton Ton 

Demolition of Remaining Site Buildings 
29.1 Ash Landfill 12408 1861 14269 
29.2 Auxiliary Equip & Switchgear Bldg 74 11 85 30 1651 
29.3 Bciler Building 2972 446 3418 4998 77120 
29.4 Car Indexer-Coal Handling 386 58 444 54 8614 
29.5 Control Building-Coal Handling 18 3 20 5 238 
29.6 Cooling Tower 1909 286 2195 836 31159 
29.7 Crusher House-Coal Handling 165 25 189 39 3489 
29.8 Miscellaneous Site Structures 5278 792 6070 5429 110681 
29.9 Precipitator Area 571 86 657 1112 15631 

29.10 Service Building 621 93 714 619 15016 
29.11 Service Water Pumphouse 25 4 29 5 524 
29.12 Turbine Building 1878 282 2160 2806 45597 
29.13 Turbine Parts Cleaning Building 29 4 33 15 552 
29.14 Turbine Pedestal 859 129 988 13034 
29.15 Waste Oil Storage Facility 15 2 17 185 
29.16 Water Treatment 89 13 103 29 1734 
29.17 Yard Service & Maintenance Bldg 57 9 66 31 982 
29.18 Yard Service Building-Coal Handling 86 13 99 57 1710 

29 Totals 27439 4116 31555 16069 327915 

Subtotal Period 2 Activity Costs 33944 5092 39036 37411 448 1007 536380 

Period 2 Undistributed Costs 
1 DOC staff relocation expenses 
2 Insurance 112 11 123 
3 Property taxes 
4 Heavy equipment rental 4446 667 5113 
5 Small tool allowance 514 77 591 
6 Pipe cutting equipment 617 92 709 
7 Plant energy budget 173 26 199 

Subtotal Undistributed Costs Period 2 5576 285 874 6735 
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TABLE G-2 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon SL Steel Copper M-Hrs 
Ton Ton Ton 

Staff Costs 
DOC Staff Cost 
Utilily Staff Cost 

TOTAL PERIOD 2 

PERIOD 3 

Site Closeout Activities 
30 BackFill Site 
31 Grade & landscape site 
32 30 year Monitoring Program 

39521 

2845 
3512 

6642 

427 
527 

6919 

32 
1805 

5 
271 

Note: An "a" Indicates those cost associated with activity 
have been accounted for with the undistributed costs. 
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Subtotal Period 3 Activity Costs 1837 275 2112 17956 

Period 3 Undistributed Costs 
1 Insurance 
2 Property taxes 

33 36 

Subtotal Undistributed Costs Period 3 

Staff Costs 

DOC Staff Cost 
Utility Staff Cost 

TOTAL PERIOD 3 

TOTAL COST TO DECOMMISSION 

1837 

52968 
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TABLE G-2 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon 
Ton 

S t Steel Copper 
Ton Ton 

M-Hra 

TOTAL COST TO DISMANTLE WITH 16.45% CONTINGENCY: 

TOTAL SCRAP METAL REMOVED: 

SCRAP CREDIT 

TOTAL COST LESS SCRAP CREDIT 

TOTAL CRAFT LABOR REQUIREMENTS: 

TOTAL CRAFT LABOR COST WITH 18.96% CONTINGENCY: 

Carbon 
St. Steel 
Copper 
Total 

Carbon (at $100/ton) 
St. Steel (at $240/ton 
Copper (at$1100/ton 
Total 

$84,971,956 

37,411 
448 

1.007 

38,866 TONS 

$3,741,140 
$107,596 

$1,107.377 
$4,956,113 

$80,015,843 

943.283 MAN-HOURS 

$32,325,472 
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TABLE F-3 
DISMANTLING COST ESTIMATE FOR BRUNNER ISLAND STEAM ELECTRIC STATION - UNIT 3 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon S t Steel Copper 
Ton Ton Ton 

M-Hre 

TOTAL COST TO DISMANTLE WITH 17.01% CONTINGENCY: 

TOTAL SCRAP METAL REMOVED: 

SCRAP CREDIT 

TOTAL COST LESS SCRAP CREDIT 

TOTAL CRAFT LABOR REQUIREMENTS: 

TOTAL CRAFT LABOR COST WITH 19.48% CONTINGENCY: 

Carbon 
St. Steet 
Copper 
Total 

Carbon (alSIOOfton) 
St. Steel (at $240/ton 
Copper {at $1100/ton 
Total 

$66,528,415 

38.985 
453 

1,008 
40.445 TONS 

$3,898,482 
$108,648 

$1,108,741 
$5,115,871 

$61,412,544 

841,235 MAN-HOURS 

$30,857,222 
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MONTOUR STEAM ELECTRIC STATION 



TABLE G-l 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon S L Steel Copper 
Ton Ton Ton 

M-Hrs 

PERIOD 1 

Engineering Preparation 
1 Review plant dwgs & specs. 267 40 308 
2 Submit for license amendment 93 14 107 
3 End product description 58 9 67 
4 Define major work sequence 436 65 501 
5 Perform safety analysis 180 27 207 
6 Submit dismantling plan 30 5 35 

Total 1065 160 1225 

Activity Specifications 
7 Plant & temporary facilities 286 43 329 
8 Plant systems 242 36 279 
9 Boiler Removal 378 57 435 

10 Reinforced concrete 93 14 107 
11 Turbine & condenser 47 7 53 
12 Plant structures & buildings 181 27 209 
13 Waste management 267 40 308 
14 Facility & site closeout 52 8 60 

Total 1547 232 1779 

Planning & Site Preparations 
15 Prepare dismantling sequence 140 21 160 
16 Plant prep. & temp, svces 1559 234 1793 
17 Rigging/CCEs/tooling/etc. 1320 198 1518 

Total 3019 453 3472 

Detailed Work Procedures 
16 Plant systems 275 41 316 
19 Remaining buildings 78 12 90 
20 Boiler 211 32 243 
21 Facility doseout 70 10 80 
22 Reinforced concrete 58 9 67 
23 Turbine & condensers 181 27 209 

Total 874 131 1005 
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TABLE G-l 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon SL Steel Copper M-Hrs 
Ton Ton Ton 

24 Asbestos Removal Program 

Subtotal Period 1 Activity Costs 

Period 1 Undistributed Costs 

1 DOC slaff relocation expenses 
2 Insurance 
3 Property taxes 
4 Heavy equipment rental 
5 Plant energy budget 

Subtotal Undistributed Costs Period 1 

11482 3495 

11482 3495 

129 

129 

922 

28 

43 

71 

3451 

922 6505 4426 

19 
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19350 

26831 

31 
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Staff Costs 
DOC Staff Cost 
Utility Staff Cost 

404 
1106 

61 
166 

465 
1272 

TOTAL PERIOD 1 COST 11611 3495 922 8087 4662 28797 388947 

PERIOD 2 

Disposal of Plant Systems 
25.1 Air Preheat 45 7 51 112 6 1 1529 
25.2 Ash Disposal-Wet 746 112 858 936 18 0 23697 
25.3 Aux Boiler Feed 1 0 2 7 47 
25.4 Auxiliary Sleam 15 2 17 54 5 1 503 
25.5 Auxiliary Systems Drains & Condensate 1 0 2 4 44 
25.6 Boiler 913 137 1050 12298 258 3 31897 
25.7 Boiler Feed 126 19 144 303 34 10 4323 
25.8 Building Services 1 0 1 3 18 
25.9 Chemical Cleaning 2 0 3 5 0 0 75 

25 .10 Chemical Feed 16 2 18 13 1 0 498 
25.11 Chlorine 2 0 2 1 74 
25.12 Circulating & Cooling Water 235 35 271 1013 3 53 8151 
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TABLE G-l 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon 
Ton 

S t Steel 
Ton 

Copper 
Ton 

M-Hrs 

25.13 Circulating Water Chemical Treatment 42 6 48 64 4 1 1296 

25.14 Coal Handling 298 45 343 2863 17 4 9660 

25.15 Coal Yard Spray Oil 1 0 1 1 17 
25.16 Condensate 185 28 212 391 9 13 6088 
25.17 Drainage-Venting & Priming 6 1 7 32 0 0 195 
25.18 Electrical 1952 293 2245 1708 890 62989 
25.19 Extraction Steam 74 11 85 264 2608 
25.20 Fire Prelection 58 9 67 54 5 1828 
25.21 Fuel Additives 1 0 1 2 18 
25.22 Fuel Oil 122 18 141 135 16 1 3782 
25.23 Gas Sampling 0 0 0 0 5 
25.24 HVAC 80 12 92 169 0 2734 
25.25 Hydrogen-Nitrogen-Carbon Dioxide 14 2 16 7 2 460 
25.26 Instrument Air 47 7 54 24 2 2 1528 
25.27 Leachite Run-off 10 2 12 84 354 
25.28 Lube Oil 36 5 41 76 16 2 1156 
25.29 Main Steam 109 16 126 358 59 10 3851 
25.30 Main\Reheat\Extr3Ction Steam Drains 66 10 78 57 2371 
25.31 River Cooling Water 126 19 145 405 4 1 4192 
25.32 Service Water 101 15 116 244 7 14 3179 
25.33 Soot Blowing 26 4 29 108 4 908 
25.34 Start-up Steam 32 5 36 44 1109 
25.35 Station Air 34 5 40 54 1 1181 
25.36 Sulfur Feed-Flyash Cond 34 5 39 187 1 0 1068 
25.37 Vacuum Cleaning 39 6 45 28 0 0 1374 
25.38 Waste Oil 0 0 0 1 9 

25 Totals 5597 840 6437 22107 470 1010 185015 

26 Erect scaffolding for systems removal 664 130 994 22245 

Removal of Major Equipment 
27 Main Turbine/Generator 61 9 70 1667 2701 
28 Main Condensers 98 15 113 655 4001 
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TABLE G-l 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1 

( Thousands of 1994 Dollars) 

Activity Removo Pack Ship Bury Other Cntgcy Total Carbon SL Steel Copper 
Ton Ton Ton 

Demolition of Remaining Site Buildings 

29.1 Boiler Building 
29.2 Chimney 
29.3 Coal Silos 
29.4 Cooling Tower 
29.5 Precipilator Area 
29.6 Turbine Building 
29.7 Turbine Pedestal 

29 Totals 

2972 
994 

70 
1912 
571 

1848 
793 

9161 

446 
149 

11 
287 

86 
277 
119 

1374 

3418 
1143 

81 
2199 

657 
2126 

912 
10535 

4998 
1 

258 
843 
1112 
2791 

10003 

M-Hrs 

77120 
13350 
1852 
31284 
15631 
44906 
12012 
196156 
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Subtotal Period 2 Activity Costs 15781 2367 18149 34432 470 1010 410118 

Period 2 Undistributed Costs 
1 DOC staff relocation expenses 
2 Insurance 
3 Property taxes 
4 Heavy equipment rental 
5 Small tool allowance 
6 Pipe cutting equipment 
7 Plant energy budget 

Subtotal Undistributed Costs Period 2 

2499 
444 
617 

3559 

62 

62 

124 

375 
67 
92 

9 

549 

68 

2874 
510 
709 

71 

4232 

Staff Costs 
DOC Staff Cost 
Utility Staff Cost 

TOTAL PERIOD 2 19341 

1583 
1954 

3661 

237 
293 

3447 

1820 
2247 

26449 34432 470 1010 410118 
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TABLE G-l 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1 

{ TYitmsands o? 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon S t Steel Copper M-Hrs 
Ton Ton Ton 

PERIOD 3 

Site Closeout Activities 
30 BackFill Site 
31 Grade & landscape site 
32 30 year Monitoring Program 

Note: An "a" Indicates those cost associated with activity 
have been accounted for with the undistributed costs. 
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Subtotal Period 3 Activity Costs 2086 313 2399 18528 

Period 3 Undistributed Costs 
1 Insurance 
2 Property taxes 

33 36 

Subtotal Undistributed Costs Period 3 

Staff Costs 

33 36 

DOC Staff Cost 
Utility Staff Cost 

20 3 
727 109 

23 
836 

TOT A t PERIOD 3 

TOTAL COST TO DECOMMISSION 

2086 

33038 3495 

780 428 

922 12528 8557 

3294 18528 

58540 34432 470 1010 817593 

o 
o o c 
(5 
3 
rt 

to F 
TO to 
(D Ci 

Pi 



TABLE G-l 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1 

( Thousands of 1994 DoUars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon 
Ton 

SL Steel Copper 
Ton Ton 

M-Hrs 

TOTAL COST TO DISMANTLE WITH 17.12% CONTINGENCY: 

TOTAL SCRAP METAL REMOVED: 

SCRAP CREDIT 

TOTAL COST LESS SCRAP CREDIT 

TOTAL CRAFT LABOR REQUIREMENTS: 

TOTAL CRAFT LABOR COST WITH 19.59% CONTINGENCY: 

Carbon 
Si. Sleel 
Copper 
Total 

Carbon (at SI 00/ton) 
St. Steel (at 5240/ton 
Copper (at 51100/ton 
Total 

$58,540,159 

34.432 
470 

1.010 
35.911 TONS 

$3,443,185 
$112,773 

$1.110.666 
$4,666,624 

$53,873,536 

• 817.593 MAN-HOURS 

$28,050,686 
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TABLE G-2 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy Total Carbon 
Ton 

St Steel Copper 
Ton Ton 

M-Hre 

PERIOD 1 

» cn 
3 << 
St < 

» B 
TO 2. 

5"^ 
Engineering Preparation 

1 Review plant dwgs & specs. 267 40 308 

2 Submit for license amendment 93 14 107 

3 End product description 56 9 67 

4 Define major work sequence 436 65 501 

5 Perfonn safety analysis 180 27 207 

6 Submit dismantling plan 30 - 5 35 

Total 1065 160 1225 

Activity Specifications 
7 Plant & temporary facilities 286 43 329 

8 Plant systems 242 36 279 

9 Boiler Removal 378 57 435 

10 Reinforced concrete 93 14 ' 107 

11 Turbine & condenser 47 7 53 

12 Plant structures & buildings 181 27 209 

13 Waste management 267 40 308 

14 Facility & site closeout 52 8 60 
Total 1547 232 1779 

Planning & Site Preparations 
15 Prepare dismantling sequence 140 21 160 

16 Plant prep. & temp, svces 1559 234 1793 

17 Rigging/CCEsftooling/etc. 1320 198 1518 

Total 3019 453 3472 

Detailed Work Procedures 
18 Plant systems 275 41 316 

19 Remaining buildings 78 12 90 

20 Boiler 211 32 243 

21 Facility closeout 70 10 80 

22 Reinforced concrete 58 9 67 

23 Turbine & condensers 181 27 209 

Total 874 131 1005 
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TABLE G-2 
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2 

( Thousands of 1994 Dollars) 

Activity Remove Pack Ship Bury Other Cntgcy 

24 Asbestos Removal Program 

Subtotal Period 1 Activity Costs 

Period 1 Undistributed Costs 
1 DOC staff relocation expenses 
2 Insurance 
3 Property taxes 
4 Heavy equipment rental 
5 Plant energy budget 

Subtotal Undistributed Costs Period 1 

11482 3495 

11482 3495 

129 

129 

922 

28 

67 

95 

3451 

922 6505 4426 

19 
10 

32 

Total Carbon St Steel Copper M-Hrs 
Ton Ton Ton 

19350 

26831 

31 

149 
77 

257 

388947 

388947 
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Staff Costs 
DOC Staff Cost 
Utility Staff Cost 

455 
1106 

68 
166 

523 
1272 

TOTAL PERIOD 1 COST 11611 3495 922 8161 4693 28883 388947 

PERIOD 2 

Disposal of Plant Systems 
25.1 Air Preheat 45 7 51 112 6 1 1529 
25.2 Ash Disposal-Wet 746 112 858 936 16 0 23697 
25.3 Aux Boiler Feed 1 0 2 7 47 
25.4 Auxiliary Steam 15 2 17 54 • 5 1 503 
25.5 Auxiliary Systems Drains & Condensate 1 0 2 4 44 
25.6 Boiler 913 137 1050 12298 256 3 31897 
25.7 Boiler Feed 126 19 144 303 34 10 4323 
25.8 Building Services 1 0 1 3 18 
25.9 Chemical Cleaning 2 0 3 5 0 0 75 

25.10 Chemical Feed 16 2 18 13 1 0 498 
25.11 Chlorine 2 0 2 1 74 
25.12 Circulating & Cooling Water 235 35 271 1013 3 53 8151 
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E X E C U T I V E SUMMARY 

Site-specific cost estimates were performed for decommissioning the Susquehanna 
Steam Electric Station (Susquehanna SES) by TLG Engineering, Inc., of Bridgewater, 
Connecticut (TLG). This study, prepared for Pennsylvania Power & Light Company 
(PP&L), considered the DECON and SAFSTOR decommissioning options. Total 
DECON costs for decommissioning Susquehanna SES are anticipated to be 
$350,524,416 and $453,735,072 for Unit 1 and Unit 2, respectively (in 1993 dollars). 
For the SAFSTOR alternative, with deferred decommissioning to be completed within 
60 years, the costs are projected at $408,560,640 and $632,395,840 for Unit 1 and 
Unit 2, respectively. 

This study provides costs estimates for decommissioning Susquehanna SES under 
current requirements and are based upon present-day technology. Using plant 
drawings and inventory documents, TLG estimated quantities and volumes of the 
equipment and material to be removed during decommissioning. Unit cost factors are 
then applied to the volumes and quantities to estimate the "activity dependent" costs. 
The period dependent costs are then determined from a detailed critical path 
schedule which is based on the removal activity durations. 

This study includes the following considerations: 

This study assumes that, with the exception of the last fuel cycle, the spent 
fuel generated over the operating life ofthe two nuclear units wi l l have been 
transferred off-site to a Department of Energy (DOE) facility before shutdown. 
The final core discharges would need to be stored on-site for approximately five 
years for cooling prior to DOE taking receipt (based upon DOE's current 
transportation criteria). With the older fuel having been removed from the 
pools, this study assumes that the Unit 1 fuel can be discharged to the Unit 
2 pool, enabling decommissioning activities to proceed in the Unit 1 Reactor 
Building immediately after defueling. Deferred decommissioning, in the 
SAFSTOR scenario, is assumed to commence such that the termination ofthe 
site licenses is accomplished within 60 years of final shutdown. 

Burial of low-level radioactive wastes is assumed to be at a regional site within 
the Appalachian Compact. Disposal costs are based on rates seen at the 
currently operating low-level radioactive waste disposal site at Barnwell, S.C. 
Volume reduction and recycling of low-level radioactive waste are performed 
to reduce burial costs. Low-level waste classified as "greater than class C" 
packaged for disposal with the high-level spent nuclear fuel at a cost 
comparable to that envisioned for spent fuel. 
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Contingency is included in the estimate to address the many uncertainties that 
exist in a project of this nature. The analysis, prepared on a line item basis, 
uses a range of contingencies selected to reflect conditions and uncertainties 
likely to be present at the time of decommissioning. 

In addition to estimated costs, the report includes program schedules, scrap 
projections and estimates of occupational radiation exposures and low-level 
radioactive waste volumes inherent in the proposed decommissioning scenarios. 
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1. SUMMARY 

The Susquehanna Steam Electric Station (Susquehanna SES) is located in Salem 
Township, Luzerne County, Pennsylvania approximately 20 miles southwest of 
Wilkes-Barre. The twin nuclear units are located on the west side of the Main 
Branch of the Susquehanna River. The Susquehanna facility is jointly owned by 
Pennsylvania Power & Light Co. (90%), and Allegheny Electric Cooperative (10%). 
For purposes of this study, however, only the undivided decommissioning costs (100%) 
are presented, since the division of ownership has no effect on the total estimated 
costs. 

This study provides estimates associated with decommissioning the two nuclear units 
at Susquehanna SES, following the conclusion of their operation: cost; schedule; 
waste generation/disposition; and radiation exposure. The study considers the 
decommissioning methods of DECON and SAFSTOR . 

DECON of a power reactor consists of removal of all fuel assemblies and source 
material, radioactive fission and corrosion products, and all other radioactive 
materials having activities above Regulatory Guide 1.86 and NUREG 5512 and other 
applicable release limits shortly after the cessation of plant operations. A possession-
only license is obtained following final shutdown of Unit 2 and removal of all fuel 
from the reactor. The facility operator may then have unrestricted use of the site 
with no requirement for an NRC license. DECON is described in the rule on 
decommissioning issued by the Nuclear Regulatory Commission (NRC), "General 
Requirements for Decommissioning Nuclear Facilities." In this study, the site is 
further cleared of all above-grade structures and site improvements, and the land 
returned to a state consistent with adjacent areas. 

There are advantages to the DECON alternative. The alternative is less costly, in 
1993 dollars, than the scenarios involving extended delays in the station dismantling. 
(The ultimate cost for any alternative wil l depend upon future economic factors such 
as inflation and policy factors.) DECON eliminates a potential long-term safety 
hazard, and those individuals familiar with the nuclear facility wi l l still be available 
to support the dismantling effort. DECON also relieves the uti l i ty of long term 
obligation and liability for continuing maintenance of the property. 

SAFSTOR consists of placing and maintaining the facility in protective storage once 
the spent fuel and source material are removed. Concurrently, the plant staff 
conducts general plant decontamination activities, radiation surveys, and the 
processing and removal of any radioactive waste materials remaining from 
operations. In addition, a possession-only license is obtained and the security, 
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surveillance and maintenance plans for the delay period implemented. Delayed 
dismanthng (decontamination) activities are initiated such that license termination 
is accomplished within the 60 year time period set by NRC. As with the DECON 
alternative, this study further assumes that the remainder of the reactor facility is 
dismantled and site restoration is performed. 

The cost ofthe SAFSTOR alternative is increased by the cost incurred in maintaining 
the station in protective storage. However, SAFSTOR does have other advantages 
over the DECON alternative. Primarily, the dormancy period provides a period of 
decay for the residual radioactive material, resulting in lower personnel radiation 
exposures during dismanthng, than are incurred in the DECON alternative, and a 
potential savings in the cost for disposal of the waste volume generated during 
decommissioning operations. 

While the disposal cost of spent fuel assemblies generated during plant operations is 
not considered a decommissioning expense, the presence of those assemblies on-site 
does have a bearing on the cost to decommission. This study recognizes that, as a 
minimum, the Unit 2 spent fuel storage pool wil l be active for approximately five and 
one-half years following final plant shutdown. This duration coincides with the 
minimum cooling requirements identified by the Department of Energy (DOE) for 
transfer of the spent fuel assemblies to a federal facility. The final core discharge 
from Unit 1 is assumed to be transferred to the Unit 2 pool, allowing 
decommissioning activities to proceed at the first unit shortly after the cessation of 
operations. 

This study provides cost estimates for decommissioning Susquehanna SES under 
current requirements based upon present-day costs and available technology. Cost 
and schedule estimates presented herein are based upon the complete removal of all 
components and structures within the property lines, as the station is presently 
configured, except as noted within the body of this report. The total cost associated 
with decommissioning Susquehanna SES is shown in Table 1.1. The costs shown in 
Table 1.1 are summaries taken from the detailed cost tables in Appendix C and the 
scheduling analysis described in Section 5. 
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TABLE 1.1 

SUSQUEHANNA STEAM E L E C T R I C STATION 
COST AND S C H E D U L E ESTIMATE SUMMARY 

SAFSTOR 

Unit 1 

Unit 2 

Cost, 93$ 
(thousands) 

Schedule 
(months) 

DECON 

Unit 1 
Unit 2 

350,524 
453.735 

126.79 
103.0 

Total 804,259 127.6 

Preparations 
55 year maintenance cost 
Delayed dismantling 

20,412 
64,727 

323.422 

12.0 
652.6 
121.4 

Subtotal Unit 1 408.561 786.0 

Preparations 
55 year maintenance cost 
Delayed dismantling 

29,041 
212,819 
390.536 

12.0 
653.0 
75.4 

Subtotal Unit 2 632,396 740.4 

TOTAL 1,040,957 761.1 
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2. INTRODUCTION 

This analysis is designed to provide PP&L with the information needed to prepare 
financial planning documents required by the U.S. Nuclear Regulatory Commission. 
I t is not a detailed engineering document, but a cost estimate prepared in advance 
of the detailed engineering preparations which wi l l be necessary to carry out the 
decommissioning of Susquehanna SES. The costs estimated in this study should be 
considered in light of this qualification. 

2.1 OBJECTIVE O F STUDY 

The objective of this study is to estimate cost, schedule, occupational exposure 
and waste volume generated to decommission Susquehanna SES including all 
supporting facilities. 

2.2 SCOPE OF STUDY 

The scope of this study encompasses the entire Susquehanna SES including all 
structures, equipment and components. 

Joint Ownership of Facility 

The Susquehanna SES is jointly owned by Pennsylvania Power & Light Co. 
(90% share) and Allegheny Electric Cooperative (10% share). However, for 
purposes of this study, onlv the undivided (100%) plant decommissioning costs 
are presented, since the division of ownership has no effect on the estimate. 

2.3 FINAL SHUTDOWN DATES 

The construction permits for the two Susquehanna SES nuclear units were 
issued in 1973. 

The Unit 1 operating license was issued on July 17, 1982, and expires at the 
end of 40 years on July 16, 2022. 

The Unit 2 operating license was issued on March 23, 1984, and expires at the 
end of 40 years on March 22, 2024. For purposes of this study, final shutdown 
of each of the two units is assumed to occur on the expiration date of each 
unit's operating license. 
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2.4 S I T E DESCRIPTION 

The Susquehanna SES site is in the Salem Township, Luzerne County, 
Pennsylvania approximately 20 miles southwest of Wilkes-Barre. The plant 
is located on the west side of the Main Branch of the Susquehanna River. 

The station is comprised of two units which have a common control room, 
diesel generators and refueling floor, turbine operating deck, radwaste system, 
and other auxiliary systems. The Nuclear Steam Supply System (NSSS) for 
each unit consists of a single cycle General Electric boiling water reactor, 
producing steam for direct use in the steam turbine. The supporting facilities 
were engineered and constructed by Bechtel Power Corporation. 

The reactor vessel and the recirculation piping system are contained within the 
drywell of a primary containment structure housed within the Reactor 
Building. The pressure suppression system consists of a drywell, a pressure 
suppression chamber storing a large volume of water, and a connecting vent 
system between the drywell and water pool, isolation valves, containment 
cooling systems, and other service equipment. The.Reactor Building encloses 
the primary containment system thereby providing a secondary containment. 

The reactor operates at a rated power level of 3293 Megawatts thermal (MWt). 
Gross electrical power output of the turbine-generator is 1085 Megawatts 
electric (MWe). A planned power uprate wi l l increase the electrical output of 
each unit by approximately 50 MWe. Heat produced in the reactor is 
converted to electrical energy by the Power Conversion System. A turbine-
generator system converts the thermal energy of steam produced by the reactor 
into mechanical shaft power and then into electrical energy. The turbine 
consists of a double flow high pressure cylinder and three double flow low 
pressure cylinders all aligned in tandem. The generator is a direct driven 1800 
rpm hydrogen-cooled, synchronous generator. The turbine is operated in a 
closed feedwater cycle which condenses the steam; the heated feedwater is 
returned to the reactor. Heat rejected in the main condensers is removed by 
the Circulating Water System (CWS), and discharged to the atmosphere 
through natural draft cooling towers. 

2.5 REGULATORY GUIDANCE 

The NRC provides decommissioning guidance in the rule "General 
Requirements for Decommissioning Nuclear Facilities" (Ref. 1) in addition to 
that previously set forth in Regulatory Guide 1.86 (Ref. 2). This rule defines 
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three decommissioning alternatives acceptable to the NRC, i.e., DECON, 
SAFSTOR, and ENTOMB. 

DECON is defined by the NRC as "the alternative in which the equipment, 
structures, and portions of a facihty and site containing radioactive 
contaminants are removed or decontaminated to a level that permits the 
property to be released for unrestricted use shortly after cessation of 
operations." 

SAFSTOR is defined as "the alternative in which the nuclear facility is placed 
and maintained in a condition that allows the nuclear facihty to be safely 
stored and subsequently decontaminated (deferred decontamination) to levels 
that permit release for unrestricted use." 

ENTOMB is defined as "the alternative in which radioactive contaminants are 
encased in a structurally long-lived material, such as concrete; the entombed 
structure is appropriately maintained and continued surveillance is carried out 
unt i l the radioactive material decays to a level permitting unrestricted release 
ofthe property." However, this process is restricted in overall duration to 60 
years and therefore impractical for use at a Part 50 licensee which generates 
significant amounts of long-lived radioactive material due to neutron 
activation. ENTOMB as such cannot demonstrate that such items as the 
vessel and internals wi l l decay to unrestricted release levels within this time 
frame. 
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3. DECOMMISSIONING ALTERNATIVE DESCRIPTIONS 

Two specific decommissioning alternatives were examined for the Susquehanna SES 
study: DECON and SAFSTOR. Decommissioning activities for the two units were 
coordinated to the maximum possible extent and the schedules presented in Section 
5 reflect an integrated program of decontamination and dismanthng. 

Although the DECON and SAFSTOR alternatives differ with respect to technique, 
process, cost, and schedule, both alternatives attain the same result: removal of all 
radioactive material from the site and ultimate release of the site for unrestricted 
and/or alternative use. The dormancy durations selected for use in the SAFSTOR 
alternative were based on the constraint that decommissioning be completed within 
60 years from final plant shutdown. 

The following sections describe the basic activities necessary for each alternative. 
Although detailed procedures for each activity required are not provided, and actual 
sequences of work may vary, these activity descriptions may provide a basis for 
detailed engineering planning and scheduling at the time of decommissioning. 

3.1 DECON 

This alternative deals with the immediate removal of all radioactive material 
from the site after the cessation of operations. This study does not address the 
cost for the removal of spent fuel from the site because such costs are assumed 
to be covered through PP&L's contract with DOE. However, the study does 
consider the constraints that the presence of spent fuel on site may impose on 
other decommissioning activities. Although not required for license 
termination, this study further assumes the removal of the remaining 
structures from the site, thereby ending PP&L's liability and permitting return 
of the Susquehanna SES site for other use. 

3.1.1 Period 1 - Preparations 

Prior to the commencement of decommissioning operations, detailed 
preparations are undertaken to provide a smooth transition from plant 
operations to site decommissioning activities. These preparations 
include engineering planning, surveys of plant areas to determine 
contamination levels, activation analyses of the vessel and vessel 
internals, as well as the assembly of a decommissioning management 
organization. Final planning for activities and writing of activity 
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specifications and detailed procedures also begin at this time. Period 1 
ends upon receipt of a decommissioning order from the NRC. 

3.1.1.1 Engineering and Planning 

Prior to the commencement of decommissioning operations, PP&L w i l l 
file an apphcation for license termination accompanied by a 
Decommissioning Plan (DP) with the NRC describing how i t w i l l remove 
all radioactive components and essentially all radioactive material from 
Susquehanna SES. This request for dismanthng of the reactor and 
termination of the facility's license should include a detailed plan 
describing the organization and program that wi l l be used during the 
decommissioning ofthe facihty. The plan wi l l accompfish the required 
tasks within the As-Low-As-Reasonably-Achievable (ALARA as defined 
in 10 CFR 20) guidehnes for protection of personnel from exposure to 
radioactive contaminants. I t wi l l also clearly describe how PP&L wil l 
continue to protect the health and safety of the public and the 
environment during the dismanthng activity. 

Prior to the start of decommissioning operations, work begins on the 
documentation and planning necessary for both ficensing change 
apphcations and for accomplishing the work required. The development 
of a decommissioning organization within the util i ty is essential to this 
planning. This development includes identifying the staff requirements 
and commitment of key personnel. 

In preparation for a change in license, regulatory criteria applicable to 
decommissioning are reviewed. The existing technical specifications are 
reviewed and modified to reflect decommissioning requirements and to 
delete non-applicable operating specifications. A DP is prepared during 
this time. 

In addition, a supplemental environmental report wil l be required by the 
NRC and all applicable records (i.e., as-built or revised drawings and 
specifications, operating records, and site-specific background data) wi l l 
be needed. 

Much of the work in the development of the DF is also relevant to the 
development of the detailed engineering plans and procedures. This 
work includes: 

* Site preparation plans for decommissioning activities; 
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* Detailed procedures and sequences for removal of systems and 
components; 

* Procedures for sectioning and disposing of the reactor vessel and 
its internals; 

* Plans for decontamination of structures and systems; 

* Design/procurement and testing of tooling and equipment; 

* Identification/selection of specialty contractors; 

* Procedures for removal and disposal of radioactive materials; and 

* Sequential planning of activities to minimize conflicts with 
simultaneous activities. 

3.1.1.2 Site Preparations 

Following final plant shutdown and in preparation for actual 
decommissioning activities, the following activities are initiated. 

* Prepare site support and storage facihties as required. 

* This study assumes that, with the exception of the last fuel cycle, 
the spent fuel generated over the operating life ofthe two nuclear 
units wi l l have been transferred off-site to a DOE facility. The 
final core discharges would need to be stored on-site for 
approximately five years for cooling prior to DOE taking receipt 
(based upon DOE's current transportation criteria). With the 
older fuel having been removed from the pools, this study 
assumes that the Unit 1 fuel can be discharged to the Uni t 2 pool, 
enabling decommissioning activities to proceed in the Unit 1 
Reactor Building. 

* Clean all plant areas of loose contamination and process all liquid 
and solid wastes. 

* Conduct radiation surveys of work area .contamination and 
general dose levels; major component, piping, and structure dose 
levels (including the reactor vessel and its internals); internal 
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piping contamination levels; and activation profiles from primary 
shield core samples. 

* Calculate residual by-product material inventory for plant 
components, structures and systems, and normaHze neutron flux 
profiles from operational survey data for development of 
packaging and shipping requirements and decommissioning safety 
requirements. 

* Determine shipping container requirements for activated 
materials and fabricate such containers. 

* Develop procedures for occupational exposure control, control and 
release of liquid and gaseous effluents, control of sohd radwaste, 
site security and emergency programs, and industrial safety. 

3.1.2 Period 2 - Decommissioning Operations and License Termination 

The dismanthng procedures may begin upon receipt ofthe dismanthng 
order from the NRC. For the DECON alternative the decommissioning 
operations involve the following: 

* Construct temporary facilities and arrange existing storage 
facihties to support the dismantling activities. These may 
include: changing rooms and contaminated laundry facilities for 
increased work force, protected and open laydown areas to 
facilitate equipment removal and shipping operations and 
additional roads to facilitate hauling and transportation. 

* Design, procure, and install water cleanup system for removal of 
cutting residues and crud deposits from the reactor vessel. 

* Design and fabricate special shielding and contamination control 
envelopes, special tooling and remotely operated equipment. 
Modify the reactor well, spent fuel, steam separator and dryer 
storage pools to support segmentation activities and prepare 
rigging for segmentation and removal of piping sections and 
components, including the reactor vessel and its internals. 

* Procure required shipping casks, liners, and Low Specific Activity 
(LSA) containers from suppliers. 
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Conduct decontamination of components and piping systems as 
required. Remove, package and dispose of piping and components 
as they are no longer required to support the decommissioning 
process. 

Segment core support structures and the steam separator and 
dryer assembhes and package in shielded casks. These 
operations are performed underwater by remotely operated 
equipment within contamination control barrier(s). Ship and 
bury packaged items. 

Disassemble, segment and package remaining reactor internals 
including the top fuel guide, feedwater and core spray spargers, 
in-core instrument tubes, fuel support pieces, control rod guide 
tubes, jet pumps and core support assembly in shielded shipping 
casks. The operations are conducted under water using remotely 
operated tooling and a contamination control envelope or other 
contamination barrier(s). Ship and bury packaged items which 
meet 10 CFR 61 Class "C" requirements or less. 

Provide spent fuel containers to accommodate 10 CFR 61 "Greater 
Than Class C" (GTCC) components. 

Remove control rod drives and instrumentation tubes from 
reactor vessel lower head. Section drives and tubes for disposal. 

Section the reactor vessel and package in shielded containers. 
This operation is accomplished in air using remotely operated 
equipment within a contamination control envelope. Sections are 
placed in containers under water (for example, in the fuel storage 
pool) or in air with the crane operator protected by a shielded 
envelope. Ship and bury packaged items. 

Remove reactor recirculation pumps for shipment and burial. 
Decontaminate exterior surfaces, as required, and seal-weld all 
openings. These components can serve as their own burial 
containers provided that all penetrations are properly sealed. 

Remove sacrificial shield including activated concrete by 
controlled demolition. Package, ship and bury radioactive 
portions. 
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Remove steel liner from drywell, disposing of the activated and 
contaminated sections as radioactive waste. Remove steel vent 
pipes connecting the drywell to the suppression chamber, again 
disposing of steel as non-releasable waste. Dispose of any 
activated/contaminated drywell concrete; package, ship, and bury 
using LSA containers. 

Decontaminate, dismantle/section the suppression chamber steel 
structure, packaging contaminated material for controlled 
disposition. 

Remove steel hners from the steam separator and dryer pool, 
reactor well, and spent fuel pool. Package contaminated material 
in LSA containers, including contaminated pool concrete, for 
shipping and burial. 

Remove systems and associated components as they become non­
essential to the support of vessel disposition, other 
decommissioning operations or worker health (e.g., 
decommissioningwasteprocessingsystems, HVAC systems, water 
systems, etc.). 

Decontaminate the remaining reactor building areas. 

Perform radiation survey to assure that the remaining portions 
of the containment structure are free of surface contamination 
and that containment integrity is no longer required. 

Remove contaminated equipment and material from the Turbine 
Generator, Radwaste Buildings and any other contaminated 
areas. Utilize radiation and contamination control techniques 
unt i l radiation surveys indicate that the structures can be 
released for unrestricted access and conventional demohtion. 
This activity may necessitate the dismantling and disposition of 
most of the systems and components (both clean and 
contaminated) located within these buildings so as to facilitate 
surface decontamination and subsequent verification surveys 
required prior to obtaining release for demolition. 

Ship and bury all remaining radioactive materials. 
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* Conduct final radiation survey of all structures and facilities to 
ensure that all radioactive materials have been removed. This 
survey may coincide wi th the confirmatory NRC site inspection. 

* The NRC wi l l conduct a survey to verify that the acceptable 
activity and contamination levels are satisfied. The NRC wi l l 
review the termination package prepared by PP&L and typically 
perform a 10% validation survey. This is expected to require 
approximately three months. When the requirements are deemed 
satisfactory, the NRC can release the areas of the site for 
unrestricted use and conventional disposition. 

3.1.3 Period 3 - Site Restoration 

Although not required for license termination, upon completion of the 
primary decommissioning operations, site restoration activities may 
begin. 

With the ability to transfer Unit 1 fuel to the Unit 2 spent fuel storage 
pool, Unit 1 structures, i.e., the Reactor and Turbine Buildings, wi l l be 
available for dismantling much earlier than the Unit 2 facilities. This 
study assumes that once the termination surveys are completed for the 
Unit 1 structures, these buildings wi l l be sealed and remain so unti l the 
Unit 2 facihties are decontaminated to permit release. At that time, an 
integrated conventional demolition program wil l commence. 

Building foundations and portions of structures that are three feet below 
grade and lower are abandoned in place. The clean fill from above-
grade structure demolition can be used to backfill voids created by the 
demohtion process. Excess fill is removed from the site. Site areas 
affected by the dismantling activities are cleaned up and the plant area 
graded and landscaped as required. These activities include: 

* Perform demolition ofthe remaining portions of the containment 
structure and interior portions ofthe Reactor Building. Internal 
floors and walls are removed from the lower levels upward, using 
controlled blasting techniques. Concrete rubble and clean fill 
produced by demohtion activities are used on-site to backfill 
voids. Suitable materials can be used on site for fill; otherwise 
the rubble is trucked off-site for disposal as construction debris. 
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Remaining buildings are then removed using conventional 
demolition techniques for above ground structures, including the 
Turbine Generator Building, Radwaste, CooUng Towers, and 
other site structures. 

Prepare the final dismanthng program report. 

3.2 SAFSTOR 

The SAFSTOR decommissioning alternative provides a condition that ensures 
public health and safety from radioactive material remaining at the site 
without the need for extensive modifications to the facihty. During the 
SAFSTOR period the facility is left intact and all structures are maintained in 
a sound condition. A l l systems not required to be operational for support of 
the spent fuel pool and surveillance purposes during the dormancy period are 
drained, de-energized, and secured. Minimal cleaning/removal of loose 
contamination and/or fixation and sealing of remaining contamination are 
performed. Al l access to contaminated areas is secured to provide controlled 
access for inspection and maintenance. 

The engineering and planning requirements are similar to those for the 
DECON alternative, although a shorter time period is expected for these 
activities. Site preparations are also similar to those for the DECON 
alternative. However, wi th the exception of required radiation surveys, the 
mobilization and preparation of site facihties is less extensive. 

3.2.1 Period 1 - SAFSTOR Operations 

Prior to commencement of decommissioning operations, PP&L wi l l file 
a Decommissioning Plan (DP) with the NRC describing how i t wi l l 
remove all radioactive components and essentially all radioactivity from 
the Susquehanna SES site. This request for eventual dismantling ofthe 
reactor and termination ofthe facility's license includes a detailed plan 
describing the organization and program that wi l l be used during the 
decommissioning of the facility. The plan wi l l accomplish the required 
tasks within the ALARA guidelines for protection of personnel from 
exposure to radioactive contaminants. I t wi l l also clearly describe how 
PP&L wil l continue to protect the health and safety of the public and 
the environment during the dismantling activities. 

Following approval of the DP by the NRC, the NRC issues an order 
authorizing implementation. The DP may then be implemented by 
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PP&L. The DP includes spent fuel disposition, partial decontamination, 
followed by a delay period before the remaining radioactive components 
are removed. The NRC may amend the operating license to permit 
"Possession Only" after final plant shutdown. This amended license 
would remain in effect unt i l final decontamination of the site and its 
release is complete. 

The "Possession Only" license permits ownership and possession of fuel, 
by-product material and reactor components, but does not permit 
operation of the reactor. This hcense status, though permitting 
significant relief from the technical specifications, still requires adequate 
surveillance, monitoring and reporting. 

After plant shutdown, modified technical specifications are implemented. 
Spent fuel and in-core source materials wi l l be transferred from Unit 1 
to Unit 2 as soon as practical. These steps may be carried out by plant 
personnel in accordance with standard operating procedures. The 
residual inventories of liquid and solid wastes are processed and 
removed and plant radiation surveys are initiated. 

The decommissioning activities for the SAFSTOR alternative are as 
follows: 

* Drain/de-energize/secure all non-contaminated systems not 
required to support decommissioning operations. 

* Dispose of contaminated filter elements and resin beds not 
required for processing wastes from decontamination activities. 

* Drain reactor vessel; internals will remain in place. 

* Drain/de-energize/secure contaminated systems. Decontaminate 
these systems as required. 

* Prepare lighting and alarm systems whose continued use is 
required. De-energize and/or secure portions of fire protection, 
electric power, and HVAC systems whose continued use is not 
required. 

* Install a containment pressure equalization line. This line should 
be provided with an absolute filter. 
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* Clean loose surface contamination from building access pathways. 

* Perform final radiation survey of plant; post warning signs as 
appropriate. 

* Erect physical barriers and/or secure all access to radioactive or 
contaminated areas, except as required for controlled access, i.e., 
inspection and maintenance. 

* Install security and surveillance monitoring equipment and 
relocate security fence around secured structures as required. 

* Nonradioactive structures, located outside the secured area, may 
be demolished. However, this study assumes that demohtion 
would be delayed unt i l after license termination. 

* Sections of the site outside of the controlled area may be graded 
and landscaped as required. Part of this site area may be 
released for unrestricted use or for restricted use, depending on 
the terms of the possession-only license. 

* Prepare final decommissioning program report for submittal to 
NRC. 

3.2.2 Period 2 - SAFSTOR Dormancy 

Activities required during the planned dormancy period, for the 
SAFSTOR alternative, include a 24 hour guard force, preventive and 
corrective maintenance on security systems, area lighting, general 
building maintenance, heating and ventilation of buildings, routine 
radiological inspections of contaminated buildings, maintenance of 
structural integrity, and an environmental and radiation monitoring 
program. 

Spent fuel shipments to the DOE repository wil l continue throughout 
the first four to five years of Period 2. 

Maintenance and equipment inspection activities are provided by a 
utihty maintenance staff. Their duty is to maintain the structures in a 
safe condition, provide adequate lighting, heating, and ventilation, and 
perform periodic preventative maintenance on essential equipment. 
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An environmental surveillance program is carried out during the 
dormancy period to ensure that release of radioactive material to the 
environment is controlled. Such releases are identified and quantified. 
Appropriate emergency procedures are estabhshed and initiated for 
releases that exceed prescribed limits. The environmental surveillance 
program wi l l be an abbreviated version of that carried out during 
normal plant operations. 

Primary physical security is provided by the security fence which must 
be maintained in good condition for the duration of this period. Fire and 
radiation alarms wi l l be monitored. At the end ofthe dormancy period 
for the SAFSTOR alternative, the remaining systems and structures are 
completely dismantled. 

Although the ini t ial radiation levels due to C06O wi l l decrease 
significantly (75% reduction from shutdown values) during the dormancy 
period, the internal components of .the reactor vessel wi l l s t i l l have 
sufficiently high radiation dose rates to require remote sectioning under 
water due to the presence of long-lived radionuclides such as Nb94 and 
Ni59. Therefore, the dismanthng procedures described for the DECON 
alternative would be employed. Portions ofthe concrete shield wi l l s t i l l 
be radioactive because ofthe presence of activated trace elements with 
long half-lives (Eul52 and Eul54) and wil l require controlled removal, 
packaging, and burial procedures. I t is assumed that radioactive 
corrosion products on inner surfaces of piping and components wi l l not 
have decayed to levels that wi l l permit unrestricted use or allow 
conventional removal. These systems and components are surveyed as 
they are removed with disposition dependent upon the existing release 
criteria 

3.2.3 Period 3 - Preparations 

Prior to the commencement of decommissioning operations, detailed 
preparations are undertaken to provide a smooth transition from 
dormancy to site decommissioning activities. These preparations include 
engineering planning, surveys of plant areas to determine contamination 
levels, activation analyses of the vessel and vessel internals, as well as 
the assembly of a decommissioning management organization. Final 
planning for activities and writing of activity specifications and detailed 
procedures also begin at this time. Period 3 ends upon receipt of a 
decommissioning order from the NRC. 
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Because this alternative provides a period of decay of the residual 
radioactive material, lower personnel radiation exposures are incurred 
than with the DECON alternative. Some of the dismanthng activities 
may employ manual techniques rather than remote procedures. Thus, 
dismanthng operations may be simplified. 

Much of the work in revising the DP is also relevant to the development 
of the detailed engineering plans and procedures. This work includes: 

* Site preparation plans for decommissioning activities; 

* Detailed procedures and sequences for removal of systems and 
components; 

* Procedures for sectioning and disposing ofthe reactor vessel and 
its internals; 

* Plans for decontamination of structures and systems; 

* Design/procurement and testing of tooling and equipment; 

* Identification/selection of specialty contractors; 

* Procedures for removal and disposal of radioactive materials; and 

* Sequential planning of activities to minimize conflicts with 
simultaneous activities. 

3.2.4 Period 4 - Decommissioning Operations and License Termination 

For the SAFSTOR alternative the decommissioning operations involve 
the following: 

* Construct temporary facihties and arrange existing storage 
facihties to support the dismanthng activities. These may 
include: changing rooms and contaminated laundry facilities for 
increased work force, protected and open laydown areas to 
facilitate equipment removal and shipping operations, additional 
roads to facilitate hauling and transportation, and an access 
hatch to facilitate entrance into the reactor building for 
large/heavy equipment. 
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Design, procure, and install water cleanup system for removal of 
cutting residues and crud deposits from the reactor vessel. 

Design and fabricate special shielding and contamination control 
envelopes, special tooling and remotely operated equipment. 
Modify the refueling cavity to support segmentation activities and 
prepare rigging for segmentation and removal of piping sections 
and components, including the reactor vessel and its internals. 

Procure required shipping casks, hners, and Low Specific Activity 
(LSA) containers from supphers. 

Conduct decontamination of components and piping systems as 
required. Remove, package and dispose of piping and components 
as they are no longer required to support the decommissioning 
program. 

Segment core support structures and the steam separator and 
dryer assemblies and package in shielded casks. These 
operations are performed underwater by remotely operated 
equipment within contamination control barrier(s). Ship and 
bury packaged items. 

Disassemble, segment and package remaining reactor internals 
including the top fuel guide, feedwater and core spray spargers, 
in-core instrument tubes, fuel support pieces, control rod guide 
tubes, jet pumps and core support assembly in shielded shipping 
casks. The operations are conducted under water using remotely 
operated tooling and a contamination control envelope or other 
contamination barrier(s). Ship and bury packaged items which 
meet 10 CFR 61 Class "C" requirements or less. 

Provide spent fuel containers to accommodate 10 CFR 61 "Greater 
Than Class C" (GTCC) components. 

Remove control rod drives and instrumentation tubes from 
reactor vessel lower head. Section drives and tubes for disposal. 

Section the reactor vessel and package the sections in shielded 
containers. This operation is accomplished in air using remotely 
operated equipment within a contamination control envelope. 
Sections are placed in containers under water (for example, in the 
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fuel storage pool) or in air with the crane operator protected by 
a shielded envelope. Ship and bury packaged items. 

Remove reactor recirculation pumps for shipment and burial. 
Decontaminate exterior surfaces, as required, and seal-weld al l 
openings. These components can serve as their own burial 
containers provided that all penetrations are properly sealed. 

Remove concrete sacrificial shield including activated concrete by 
controlled demolition. Package, ship and bury radioactive 
portions. 

Remove steel hner from drywell, disposing of the activated and 
contaminated sections as radioactive waste. Remove steel vent 
pipes connecting the drywell to the suppression chamber, again 
disposing of steel as non-releasable waste. Remove any 
activated/contaminated drywell concrete; package inventory in 
LSA containers for disposal at the controUed burial facihty. 

Decontaminate, dismantle/section the suppression chamber steel 
structure, packaging contaminated material for controlled 
disposition. 

Remove steel hners from the dryer/separator pool, reactor well, 
and spent fuel pool. Package contaminated material in LSA 
containers, including contaminated pool concrete, for shipping and 
burial. 

Remove systems and associated components as they become non­
essential to the support of vessel disposition, other 
decommissioning operations or worker health (e.g., 
decommissioning waste processing systems, HVACsystems, water 
systems, etc.). 

Decontaminate the remaining Reactor Building areas. 

Perform radiation survey to assure that the remaining portions 
of the containment structure are free of surface contamination 
and that containment integrity is no longer required. 

Remove contaminated equipment and material from the Turbine 
Generator, Radwaste Buildings and any other contaminated 
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areas. Utilize radiation and contamination control techniques 
unt i l radiation surveys indicate that the structures can be 
released for unrestricted access and conventional demohtion. 
This activity may necessitate the dismanthng and disposition of 
most of the systems and components (both clean and 
contaminated) located within these buildings so as to facilitate 
surface decontamination and subsequent verification surveys 
required prior to obtaining release for demohtion. 

* Ship and bury all remaining radioactive materials. 

* Conduct final radiation survey to ensure that all radioactive 
materials have been removed. 

* The NRC wi l l conduct a survey to verify that the acceptable 
activity and contamination levels are satisfied. The NRC wi l l 
review the termination package prepared by PP&L and typically 
perform a 10% validation survey. This is expected to require 
approximately three months. When the requirements are deemed 
satisfactory, the NRC can terminate the license for the site. 

3.2.5 Period 5 - Site Restoration 

Although not required for license termination, upon completion of the 
primary decommissioning operations, site restoration activities may 
begin. A l l building foundations and structures that are three feet below 
grade and lower are abandoned in place. The clean fill from structure 
demolition can be used to backfill voids created by the demohtion 
process. Excess fill is removed from the site. Site areas affected by the 
dismantling activities are cleaned up and the plant area is graded and 
landscaped as required. These activities include: 

* Perform demohtion ofthe remaining portions ofthe containment 
structure and interior portions ofthe Reactor Building. Internal 
floors and walls are removed from the lower levels upward, using 
controlled blasting techniques. Concrete rubble and clean fill 
produced by demolition activities is used on site to backfill voids. 
Suitable materials can be used on site for fill; otherwise the 
rubble is trucked off site for disposal as construction debris. 
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Remaining buildings are removed using conventional demolition 
techniques for above ground structures. 

Prepare the final dismanthng program report. 
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4. COST ESTIMATE 

A site-specific cost estimate was prepared for Susquehanna SES to account for the 
unique features of the NSSS, electric power generation systems, site buildings and 
structures. The basis for the estimate (including the source of information), 
methodology, site specific considerations, assumptions and total costs, are described 
in this section. 

4.1 BASIS OF ESTIMATE 

A site-specific cost estimate was developed using Susquehanna SES drawings 
and the inventory documents provided by PP&L. These drawings and 
documents were used to develop the general arrangement of the facihty and 
to determine estimates of building concrete volumes, steel quantities, numbers 
and sizes of components, and land area of the site to be restored. 

This cost estimate is based on averages, such that the cost shown for the 
project is a reasonable approximation of what is expected to occur. Individual 
cost elements wi l l vary and as such, this estimate, while a useful cost 
estimating tool, may not provide sufficient detail for actual management ofthe 
decommissioning project and is not intended to replace detailed engineering or 
cost-benefit analyses. 

Disposition of radioactive wastes is a major contributor to the cost to 
decommissioning. Since access costs are not available on the future 
Appalachian regional disposal site, TLG used rates and schedules from the 
currently operating LLRW facihty in Barnwell, South Carolina. 

Listed below are the major factors considered as the basis of the cost 
estimates: 

4.1.1 Susquehanna SES drawings, equipment and structural specifications, 
including construction details, were provided by PP&L. 

4.1.2 Employee salary and craft labor rates for site administration, 
operations, construction and maintenance personnel were provided by 
PP&L for positions identified by TLG and PP&L. 

4.1.3 Engineering services for such items as writing activity specifications, 
detailed procedures, detailed activation analyses, structural 
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modifications, etc. are assumed to be provided by a Decommissioning 
Operations Contractor (DOC). 

4.1.4 Material and equipment costs for conventional demolition and/or 
construction activities were taken from R.S. Means Construction Cost 
Data (Ref. 3). 

4.1.5 Rates for shipping radioactive wastes were provided by Tri-State 
Motor Transit in pubhshed tariffs for this cargo (Ref. 4). 

4.1.6 Burial costs for the regional radioactive waste disposal facihty were 
based upon information provided by PP&L for the current disposition 
of LLRW at the Barnwell Low-Level Radioactive Waste Management 
Facihty operated by Chem-Nuclear Systems, Inc. (Ref 5). 

4.1.7 A l l costs in this estimate are calculated using 1993 dollars. The 
estimate excludes escalation. No present-value economic analysis is 
included. 

4.1.8 This study assumes that, with the exception ofthe last fuel cycle, the 
spent fuel generated over the operating life of the two nuclear units 
wi l l have been transferred off site to a Department of Energy (DOE) 
facihty. The final core discharges would need to be stored on-site for 
approximately five years for coohng prior to DOE taking receipt (based 
upon DOE's current transportation criteria). With the older fuel 
having been removed from the pools, this study assumes that the Unit 
1 fuel can be discharged to the Unit 2 pool, enabling decommissioning 
activities to proceed in the Unit 1 Reactor Building immediately after 
defueling. 

4.1.9 The PP&L staffing requirements during decommissioning vary with 
the level of effort associated with the various phases of the project. 
The transitions of unit operating staff organizations from fu l l 
operation to unit shutdowns are excluded from the scope of this study 
since these transitions are plant operations activities. 

4.1.10 This study follows the principles of ALARA through the use of work 
duration adjustment factors which incorporate such items as 
radiological protection instruction, mock-up training, the use of 
respiratory protection and personnel protective clothing. These items 
lengthen a task's duration, which increases the costs and lengthens 
the schedule. ALARA planning is considered in the costs for 
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engineering and planning, and in the development of activity 
specifications and detailed procedures. 

4.1.11 This study is performed in accordance with the pubhshed study from 
the Atomic Industrial Forum/National Environmental Studies Project 
report AIF/NESP-036, "Guidehnes for Producing Commercial Nuclear 
Power Plant Decommissioning Cost Estimates" (Ref. 6). The contents 
of those guidehnes were prepared under the review of a task force 
consisting of representatives from utilities, state regulatory 
commissions, architect/engineering firms, the Federal Energy 
Regulatory Commission, the NRC, and the National Association of 
Regulatory Utihty Commissioners. 

4.1.12 Unit 2 wi l l continue operation for an additional two years foUowing 
Unit 1 final shutdown. 

4.2 METHODOLOGY 

The methodology used to develop the cost estimates follows the basic approach 
originally presented in the AIF/NESP-036 study report and the US DOE 
"Decommissioning Handbook" (Ref. 7). These references utilize a unit cost 
factor method for estimating decommissioning activity costs to simplify the 
estimating calculations. Unit cost factors for concrete removal ($/cubic yard) 
steel removal ($/ton) and cutting costs ($/in) were developed from the labor and 
material cost information provided by PP&L. With the item quantity (cubic 
yards, tons, inches, etc.) developed from plant drawings and inventory 
documents, the activity-dependent costs are estimated. 

The unit cost factors used in this study reflect the latest available information 
about worker productivity in decommissioning, including the Shippingport 
Station Decommissioning Project, completed in 1989. 

The activity duration critical path was used to determine the total 
decommissioning program schedule. The program schedule is used to 
determine the period-dependent costs for program management, 
administration, field engineering, equipment rental, quality assurance and 
security. PP&L provided typical salary and hourly rates for personnel 
associated with period-dependent costs. The costs for conventional demolition 
of nonradioactive structures, materials, backfill, landscaping and equipment 
rental were obtained from the "Building Construction Cost Data" published by 
R. S. Means (Ref. 3). Examples of unit cost factor development are presented 
in the AIF "Guidehnes" study (Ref. 6), one of which is reproduced in Appendix 
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A. Appendix B lists specific factors developed for the Susquehanna SES 
analyses. 

The unit cost factor method provides a demonstrable basis for estabhshing 
reliable cost estimates. The detail of activities for labor costs (by craft) and 
equipment, and consumables costs provide assurance that cost elements have 
not been omitted. These detailed unit cost factors coupled with the plant-
specific inventory of piping, components and structures provide a high degree 
of confidence in the rehabihty of the cost estimates. 

The activity and period-dependent costs are combined to develop the total 
decommissioning costs. A contingency is then applied. "Contingencies" are 
defined in the American Association of Cost Engineers' Cost Engineers' 
Notebook (Ref. 8) as "specific provision for unforeseeable elements of cost 
within the defined project scope; particularly important where previous 
experience relating estimates and actual costs has shown that unforeseeable 
events which wil l increase costs are likely to occur." The cost elements in this 
estimate are based upon ideal conditions, therefore a contingency factor has 
been apphed. As with any major project, examples of items which could occur 
that have not been accounted for in this estimate are changes, the effects of 
craft labor strikes, bad weather halting or slowing down waste shipments to 
the burial grounds, equipment/tool breakage, in the anticipated plant 
shutdown conditions, etc. In the AIF/NESP-036 study (Ref. 6), the types of 
unforeseeable events that are likely to occur in decommissioning are discussed 
and guidehnes are provided for percentage contingency in each category. 
Apphcation of contingency is assigned on a line item basis for this estimate. 

4.3 S I T E - S P E C I F I C CONSIDERATIONS 

There are a number of site-specific considerations that affect the method for 
dismantling and removal of equipment from the site and the degree of 
restoration required. The cost impact of these considerations identified herein 
is included in this cost study. 

4.3.1 Plant Condition 

On July 20, 1993, TLG visited the Susquehanna SES for a visual 
inspection and general evaluation of the facihty's condition. The 
objective was to identify any design characteristics or operating 
conditions at the site that may impact the proposed decommissioning 
program, as well as gather site specific information for the 
decommissioning cost study. 
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The inspection ofthe power block structures included a walk through 
of the Unit 2 Turbine Building, the top operating floor and several 
lower floors of Unit 2 Reactor Building, and a brief tour of the main 
systems in the Radwaste Building. I t was pointed out that Unit 1 was 
a mirror image of Unit 2 with a shared control structure and 
Radwaste Building. These structures were viewed from the exterior 
as well. 

The Diesel Generator and 5th Diesel Generator Buildings were also 
inspected as were several of the miscellaneous site buildings including 
the Security buildings, the Service and Administration Building and 
various Warehouse structures. I t was noted that no new buildings or 
major site modifications were planned. A complete walk down of the 
owner controUed area was conducted including the area around the 
spray pond and cooling towers. Photographs were taken to document 
the site layout and inventory miscellaneous structures. Only an 
external view of the Low Level Radwaste Holding Facility was 
permitted. The inspection concluded with a visit to the 
intake/discharge building. I t was noted that this building, pursuant to 
local regulations, should be totally removed and the grade restored. 

The site tour revealed several specific details that needed to be 
addressed in the study. These are as follows: 

The Unit 1 and Unit 2 Reactor Buildings, and Control Structure are 
monolithically constructed and structurally integrated. With Unit 2 
operating, only limited decommissioning work can be performed in 
Uni t 1, although a barrier could be placed to segregate the operating 
floor as was done during construction of the second unit. Common 
equipment and facilities wi l l need to be available as long as Unit 2 is 
operating, including the diesel generators, radwaste facilities, refueling 
floor functions and spray pond. Several of these services may also be 
needed to support decommissioning operations 

The mirror design of the Reactor Buildings allows for transfer of the 
spent fuel generated at one unit to be transferred to the second unit 
for storage (this capability was utilized to accelerate the 
decontamination and removal of the reactor vessel at Uni t 1). 

Demolition activities (with the exception of low impact 
decontamination processes) need to be minimized in the structures 
adjacent to the Unit 2 spent fuel storage due to seismic and dynamic 
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loading restrictions unt i l such time the fuel has been removed from 
the facihty. 

The site is very compact with equipment efficiently spaced throughout 
the power block structures. This limits the number of crews that can 
work in any given area and may lengthen the time to remove certain 
systems. 

An epoxy coating covers most of the concrete floor surfaces. This 
should prevent contamination in certain areas of buildings otherwise 
assumed to be contaminated, and save time and money during the 
decommissioning process by reducing the amount of decontamination 
and surface removal. 

The plant had an overall clean and orderly appearance. Insulation 
containing asbestos was not in use and the site is expected to be free 
of any hazardous or toxic materials following the cessation of plant 
operations. 

4.3.2 Spent Fuel Disposition 

The spent fuel bundles stored in the spent fuel pools wi l l be trans­
ferred to the Department of Energy as per the existing contract 
between PP&L and DOE. With the exception of the last fuel cycle, the 
spent fuel pools at shutdown wil l be essentially empty, the fuel having 
been transferred off-site previously. The final core discharges wi l l 
require a minimum of five years of cooling prior to transport. This 
study assumes that the Unit 1 fuel can be discharged to the Unit 2 
pool, enabling decommissioning activities to proceed in the Unit 1 
Reactor Building. Decontamination of the Unit 2 Reactor Building wi l l 
be delayed five and one-half years by the presence of the spent fuel. 
Decommissioning would proceed on the surrounding facihties and non­
essential systems during the storage and transfer period. 

The SAFSTOR scenario was developed such that deferred 
decommissioning would be completed within the 60 year period 
allowed by the NRC. 

4.3.3 Maior Component Removal 

The reactor pressure vessel and internals packages are segmented for 
disposal and shipped in shielded shipping casks. Segmentation and 
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packaging ofthe internals packages is performed in the separator and 
dryer storage pool where a turntable and remote cutter wi l l be 
installed. The vessel is segmented in place using a mast mounted 
cutter supported off the lower head and directed from a shielded work 
platform installed overhead in the reactor well. Shipping cask 
specifications and U.S. Department of Transportation (DOT) 
regulations wi l l dictate segmentation and packaging methodology; all 
packages designated meet current physical and radiological hmitations 
and regulations. Cask shipments wi l l be made in DOT approved, 
currently available, truck casks. 

Reactor recirculation piping is cut from the reactor vessel once the 
water level in the vessel (used for personnel shielding during 
dismanthng and cutting operations in and around the vessel) is 
dropped below the nozzle zone. The piping is boxed and shipped by 
shielded van. The reactor recirculation pumps and motors are lifted 
out intact, packaged and transported for disposal. 

The main turbine is dismantled using conventional maintenance 
procedures; the turbine rotors and shafts are removed to a laydown 
area for packaging and transported for disposal. The lower turbine 
casings are removed from their anchors by controlled demolition. The 
main condensers are segmented and transported to the laydown area 
for packaging and disposition as low-level radioactive waste along with 
the upper and lower turbine casings. 

4.3.4 Transportation Methods 

For the purposes of cost estimation, it was assumed that the NSSS 
components are moved overland by a combination of either truck or 
multi-wheeled transporters to the burial facility. Large payloads could 
be moved by rail. 

4.3.5 Site Conditions at Facility Closeout 

Although not required for license termination, i t is assumed that the 
site is restored by regrading the site to conform to the adjacent 
landscape. Soil matching that ofthe adjacent landscape is brought on-
site and placed to allow growth of native vegetation and provide 
adequate drainage. 
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4.4 ASSUMPTIONS 

The following are the major assumptions made in the development of the cost 
estimates for Susquehanna SES. 

4.4.1 PP&L wi l l hire a Decommissioning Operations Contractor (DOC). The 
DOC wi l l provide sufficient staff to perform the preparatory demohtion 
planning and scheduling, and manage the demohtion efforts. Site 
security, radiological controls, quahty assurance and overall site 
administration during decommissioning and demohtion are provided 
by PP&L. The demohtion work is performed by the DOC, or a 
demohtion subcontractor who wil l provide adequate staff, labor, 
equipment, materials and overhead to complete the demolition. 

4.4.2 Only existing site structures and those presently in the construction 
stage are considered in the dismantling cost. Tentative designs and 
future site improvements are not considered. 

4.4.3 An Appalachian Compact regional burial facility was assumed to exist 
within 500 miles ofthe plant site. This location was taken as the final 
destination for all radioactive waste shipments from Susquehanna 
SES. The cost of burial at this yet-to-be-developed site was based 
upon information from the operating low-level radioactive waste 
disposal site at Barnwell, South Carolina. 

4.4.4 No plant process system identified as being contaminated upon final 
shutdown wil l become releasable due to the decay period, i.e., there is 
no significant reduction in waste volume in delaying decommissioning. 

4.4.5 The decommissioning activities wi l l be performed in accordance with 
the current regulations which are assumed to be in place at the time 
of dismanthng. 

4.4.6 Nuclear habihty insurance provides coverage for damage or injuries 
due to radiation exposure from equipment, material, etc. used during 
decommissioning. Nuclear liability insurance is phased out upon final 
decontamination ofthe site. PP&L provided nuclear liability as well 
as property insurance premiums. 

4.4.7 The NSSS (reactor vessel and reactor recirculation system) are 
chemically decontaminated using one chemical flush and two water 
rinses prior to segmentation. Typically, a decontamination factor (DF) 
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of 10 is expected (Ref. 9). The NSSS flush wi l l only be performed for 
the DECON mode. 

4.4.8 Reactor vessel and internals packages conditions: 

Any fuel cladding failure that has occurred or may occur during the 
lifetime of the plant is assumed: 

a) to have released fission products at sufficiently low levels that the 
buildup of quantities of long-hved isotopes (e.g. cesium-137, strontium-
90, or transuranics) has been prevented from reaching levels exceeding 
those which permit the major NSSS components to be shipped as LSA 
waste and burial within the requirements of 10 CFR 61 or the regional 
burial ground; or 

b) to have necessitated systematic decontamination during the operat­
ing hfe of the plant and therefore the radionuclide levels are 
acceptable for transport as LSA waste and burial within the 
requirements of 10 CFR 61. 

Control blades are removed and disposed of along with the reactor 
vessel internal components. 

The curie contents of the vessel and internals at final shutdown are 
derived from those listed in NUREG/CR-3474 (Ref. 11). Actual 
estimates are derived from the Ci/gram values in NUREG/CR-3474 
and adjusted for the different mass of Susquehanna SES components, 
projected operating life, as well as for different periods of decay. 
Additional short-lived isotopes were derived from NUREG/CR-0130 
(Ref. 9) and NUREG/CR-0672 (Ref. 11) and benchmarked to the long-
hved values from NUREG/CR-3474. 

The results of the planned power uprate project are reflected in the 
activation profile for the reactor vessel and internals. The 
radionuclide inventory has been adjusted to reflect the increased power 
level over the remaining operating lives ofthe two units. As such, the 
impact of the power uprate project on the decommissioning cost is seen 
in the additional cost to dispose of the reactor vessel and internal 
components. The impact of the uprate modifications on plant 
decommissioning are expected to be limited to the nuclear boiler and 
are not expected to have an appreciable effect on dismanthng the 
balance of plant. 
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4.4.9 The reactor vessel and internals disposal costs are based on remote in-
place segmentation, packaging in casks with shielding, and shipping 
by truck to the burial ground. A maximum normal road weight l imi t 
of 80,000 pounds is assumed for all truck shipments with the exception 
of several overweight cask shipments. Cask shipments may exceed 
95,000 pounds, including vessel segment(s), supplementary shielding, 
cask tie-downs and tractor trailer. The maximum curies per shipment 
assumed permissible are based upon the hcense limits of available 
shielded shipping casks. The number and curie content of vessel 
segments are selected to meet these limits. 

4.4.10 PP&L provides for the electrical power to be brought on-site required 
to demolish the plant. 

4.4.11 Scrap generated during decommissioning is not included as a salvage 
credit line item in this study for two reasons: (1) the scrap value 
merely offsets the associated site removal and scrap reprocessing costs, 
and (2) a relatively low value of scrap exists in the market. Scrap 
processing and site removal costs are not included in the estimate. 

Decommissioning wi l l take place sufficiently far in the future that all 
equipment wi l l be worn, obsolete and suitable for scrap as deadweight 
quantities only. No equipment is salvageable as used equipment. 

4.4.12 PP&L removes all items of furniture, tools, mobile equipment such as 
forklifts, trucks, bulldozers, other similar mobile equipment and other 
such items of personal property owned by PP&L that are easily 
removed without the use of special equipment. The costs for these 
activities are presumed to be covered by the PP&L transition staff. 

4.4.13 Existing warehouses wi l l remain for use by the demolition contractor 
and its subcontractors, as well as PP&L. The warehouses wi l l be 
dismantled as they are no longer needed to support the decom­
missioning program. 

4.4.14 Al l contaminated piping, components and structures other than the 
reactor vessel and internals are assumed to meet US DOT limits for 
LSA material. 
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4.4.15 The PP&L staff w i l l perforin the following: 

* Fuel oil tanks wi l l be emptied. Tanks are cleaned by flushing or 
steam cleaning as required prior to disposal. 

* Acid and caustic tanks are emptied through normal usage. 

* Excess acid or caustic removed to support disposal at the storage 
container is returned to the vendor at no credit or cost to the 
project. 

* Lubricating and transformer oils are drained and removed from 
site by a waste disposal vendor. 

4.4.16 Al l structures and site improvements wil l be removed to three feet 
below local grade and the terrain restored to the local grade level. The 
station grounds wi l l be regraded such that the site wi l l have a final 
contour consistent with adjacent surroundings. 

4.4.17 The perimeter fence and in-plant security barriers are moved as 
appropriate to conform with the Site Security Plan in force at the 
various stages in the project. 

4.4.18 A l l road and parking area base material is removed. Road and 
parking areas with asphalt surfacing or concrete are broken up and 
the asphalt and concrete used for backfill on site i f needed. A l l gravel 
road and parking areas remain in place and the area is covered with 
fill. 

4.4.19 This study estimates that there wil l be some radioactive waste 
generated which is greater than 10 CFR 61 Class C quantities, result­
ing from disposal of the highly activated sections of the reactor vessel 
internals. This waste wi l l most likely be disposed of as High Level 
Waste in the DOE's deep geological repository unless an alternative 
solution is approved by the NRC. The cost of disposal, unlike that for 
the spent fuel, is not covered by DOE's 1 mill/kWhr surcharge, and has 
been estimated from equivalent disposal costs for spent nuclear fuel. 

4.4.20 The existing electrical switchyard wil l remain after Susquehanna SES 
decommissioning in support of the electrical transmission and 
distribution system. 
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4.4.21 Susquehanna SES is assumed to have no significant amount of 
hazardous or toxic materials. 

4.4.22 To the greatest extent practical, non-compactible LLW is recycled to 
reduce the total volume of radioactive material buried. The 
components and materials deemed suitable for recychng include mid­
size and large piping, pumps, mid-size and large valves, plate and 
structural steel, and other metallic components that are easily 
surveyed and decontaminated. The recycle fractions assigned for these 
components range from 70% to 90%. Materials and components that 
are unlikely to be recycled include concrete, small bore piping, heat 
exchangers, and dry active waste (DAW). Recycling is not attempted 
for these components or materials due to the difficulty of surveying the 
material, or the unlikelihood of success in decontamination. 

The recycled waste that meets radioactive material release hmits is 
released as clean scrap, requiring no further cost consideration. 
Recycled material that does not meet release limits wil l be shipped as 
LLRW to the Appalachian Compact site for controlled burial. 

Compactible DAW, such as booties, glove liners, respirator filter 
cartridges, shipping containers, radiological controls survey materials, 
etc. are assumed to be drummed and compacted to 10% of their 
original volume. 

4.4.23 The number of cask shipments out of the Reactor Building is expected 
to average two per week. Non-cask shipments are limited to three 
shipments per week. 

4.5 DECOMMISSIONING vs. SITE RESTORATION 

The total projected cost of dismanthng the Susquehanna SES, for the DECON 
alternative, is $804,259,488. Ofthe total cost, approximately $676,873,728 is 
attributable to the engineering and planning for and the actual disposition of 
the residual radioactivity at the facihty. I t should be noted, however, that this 
accounting of costs includes not only those costs directly attributable to 
"decommissioning" as defined by the NRC, but those clean "cascading" costs 
necessary to be expended in order to execute the decontamination processes. 

Nuclear power plants are designed to contain the radioactivity inherent in the 
normal operation of the facility. Accordingly, radioactive and potentially 
radioactive systems are located in shielded labyrinths, tunnels and pipe chases. 
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This inaccessibility, while essential during operation, serves to impede 
decommissioning activities. Consequently, disposition of these components 
requires that in many situations that additional access (and working space) be 
developed. This access is achieved by dismanthng structures and components 
along the intended path of egress and in the immediate working area; material 
which in some cases is non-radioactive and therefore not normally perceived 
as a necessary constituent in facihty decontamination. Failure to estabhsh 
adequate working room wil l increase the residence times for decontamination 
and dismanthng activities resulting in increases in the incurred occupational 
exposure. Therefore, the clean "cascading" costs necessary to perform 
decontamination activities are reported as decommissioning costs. 

The cost associated with the removal of non-contaminated and releasable 
material to result in restoration and release of the site for unrestricted use is 
$127,385,716. 

4.6 COST ESTIMATE SUMMARY 

A summary ofthe decommissioning alternative costs with annual expenditures 
is provided in Tables 4.1 and 4.2. "Nuclear" or hcense termination 
expenditures are provided for the DECON scenario as are schedules for the 
"non-nuclear" or site restoration expense. Integrated schedules are provided 
for the SAFSTOR alternative. Costs were taken from the detailed cost tables 
in Appendix C. 

Since the common plant systems and services wil l be needed to support Unit 
2 operations (with several needed to support post shutdown fuel storage and 
decommissioning activities), the cost to decontaminate, dismantle and dispose 
of these common systems is included within the decommissioning cost for Unit 
2. 

The detailed cost tables (Appendix C) list the costs of major activities for each 
unit's decommissioning scenario. Note that "Decon" as used in the headings 
of these tables, refers to decontamination. I t should be noted that "Total" as 
used in the heading of tables, is the sum of Decon, Remove, Pack, Ship and 
Bury as well as other miscellaneous items not listed (such as engineering and 
preparations). Staff relocation expenses are those costs associated with moving 
DOC personnel to the site; either for per diem allowance or for moving 
expenses. 
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TABLE 4.1a 
SUMMARY OF TOTAL DECON DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 1 
(in 1993 Dollars) 

Year Period 1 Period 2 

Period 3 

Demolition Delay Period 3 

i 

2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 

$3,606,568 
$19,971,205 

$957,777 

$24,535,550 

$79,466,527 
$83,109,691 
$74,451,440 
$44,540,324 $235,616 

$598,858 
$597,222 
$597,222 
$255,251 $14,366,352 

$25,158,300 
$2,612,064 

$281,567,982 $2,284,168 

Totals 

$3,606,568 
$19,971,205 
$80,424,304 
$83,109,691 
$74,451,440 
$44,775,940 

$598,858 
$597,222 
$597,222 

$14,621,603 
$25,158,300 
$2,612,064 

$42,136,716 $350,524,416 

I 
to 

h 
o 



TABLE 4.1b 
SUMMARY OF TOTAL DECON DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 2 
(in 1993 Dollars) 

Year Period 1 Period 2 Period 3 Totals 

i 2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 

$5,026,609 
$6,437,586 
$6,985,673 

$25,718,280 

$44,168,148 

$2,598,327 
$95,098,760 
$95,013,116 
$95,698,102 
$40,901,107 

$329,309,412 

$26,332,527 
$46,113,421 
$7,811,563 

$80,257,512 

$5,026,609 
$6,437,586 
$6,985,673 

$28,316,607 
$95,098,760 
$95,013,116 
$95,698,102 
$67,233,634 
$46,113,421 

$7,811,563 
$453,735,072 



TABLE 4.1c 
SUMMARY OF NUCLEAR DECON DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 1 
(in 1993 Dollars) 

Period 3 

Year Period 1 Period 2 Demolition Delay Period 3 Totals 
2022 $3,606,568 $3,606,568 
2023 $19,971,205 $19,971,205 

f- 2024 $957,777 $79,133,219 $80,090,996 
£ 2025 $82,761,103 $82,761,103 

2026 $74,102,852 $74,102,852 
2027 $44,329,261 $44,329,261 
2028 
2029 
2030 
2031 
2032 
2033 

$24,535,550 $280,326,434 $304,861,984 

to 

© 



TABLE 4.1 d 
SUMMARY OF NUCLEAR TOTAL DECON DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 2 
(in 1993 Dollars) 

Year Period 1 Period 2 Period 3 Totals 
2024 $5,026,609 $5,026,609 

^ 2025 $6,437,586 $6,437,586 
2026 $6,985,673 $6,985,673 
2027 $25,718,280 $2,586,712 $28,304,992 
2028 $94,673,650 $94,673,650 
2023 $94,589,168 $94,589,168 
2030 $95,274,154 $95,274,154 
2031 $40,719,912 $40,719,912 
2032 
2033 

$44,168,148 $327,843,596 $372,011,744 



TABLE 4.1 e 
SUMMARY OF NON-NUCLEAR DECON DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 1 
(in 1993 Dollars) 

Period 3 

t 

GO 

Year Period 1 Period 2 Demolition Delay Period 3 Totals 
2022 
2023 
2024 $333,308 $333,308 
2025 $348,588 $348,588 
2026 $348,588 $348,588 
2027 $211,063 $235,616 $446,679 
2028 $598,858 $598,858 
2029 $597,222 $597,222 
2030 $597,222 $597,222 
2031 $255,251 $14,366,352 $14,621,603 
2032 $25,158,300 $25,158,300 
2033 $2,612,064 $2,612,064 

$1,241,547 $2,284,169 $42,136,716 $45,662,432 

3 
to 
cn 
cb 
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TABLE 4.1 f 
SUMMARY OF NON-NUCLEAR DECON DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 2 
(in 1993 Dollars) 

i 
i—i 

Year Period 1 Period 2 

2024 
2025 
2026 
2027 $11,615 
2028 $425,110 
2029 $423,948 
2030 $423,948 
2031 $181,195 
2032 
2033 

Period 3 Totals 

$11,615 
$425,110 
$423,948 
$423,948 

$26,332,527 $26,513,722 
$46,113,421 $46,113,421 
$7,811,563 $7,811,563 

$1,465,816 $80,257,511 $81,723,327 

3 

i 
© 
o 
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TABLE 4.2a 
SUMMARY OF SAFSTOR DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 1 
(in 1993 Dollars) 

Year Period 1 Period 2 Period 3 Period 4 Periods Totals 

2022 $9,395,082 $9,395,082 

2023 $11,016,852 $1,016,883 $12,035,735 

202* $2,213,645 $2213.645 

2026 $2,213,645 $2,213,645 

2020 $2,219,710 $2,219,710 

202? $2,213,645 $2,213,645 

2028 $1,139,946 $1,139,946 

2020 $1,097,121 $1,097,121 

2030 $1,100,126 $1,100,126 

2031 $1,097,121 51.097,121 

2032 $1,097,121 $1,097,121 

203S $1,097,121 $1,097,121 

203* $1,100,126 $1,100,126 

2035 $1,097,121 $1,097,121 

2038 $1,097,121 $1,097,121 

203'' $1,097,121 $1,097,121 
2038 $1,100,126 $1,100,126 

203B 51,097.121 $1,097,121 

2040 $1,097,121 51.097.121 

2041 $1,097,121 $1,097,121 

20*2 $1,100,126 $1,100,126 
2043 $1,097,121 $1,097,121 

2044 $1,097,121 $1,097,121 
2045 $1,097,121 $1,097,121 
204fi $1,100,126 $1,100,126 

204 f $1,097,121 $1,097,121 

204S $1,097,121 $1,097,121 

2046 $1,097,121 $1,097,121 

2050 $1,100,126 $1,100,126 

205' $1,097,121 $1,097,121 

205? $1,097,121 $1,097,121 

2053 $1,097,121 $1,097,121 
205 ' $1,100,126 $1,100,126 
205 i $1,097,121 $1,097,121 
2053 $1,097,121 $1,097,121 
2057 $1,097,121 51,097.121 
2Q5i $1,100,126 $1,100,126 
205? $1,097,121 $1,097,121 
206(1 $1,097,121 $1,097,121 
208' $1,097,121 $1,097,121 
206? $1,100,126 $1,100,126 
2WJJ $1,097,121 $1,097,121 
208 ' $1,097,121 $1,097,121 
206!* 51.097,121 51,097,121 
206? $1,097,121 51.097,121 
2OS0 $1,097,121 $1,097,121 
209(1 $1,097,121 $1,097,121 
2070 $1,100,126 $1,100,126 
2071 $1,097,121 $1,097,121 
2072 $1,097,121 51,097.121 
2073 $1,097,121 51.097,121 
207 ' $1,100,126 51,100,126 
207 » 51.097.121 $1,097,121 
2070 51.097.121 $1,097,121 
207? 51,009.952 $1,692,253 $2,702,205 
2079 $21,427,544 $21,427,544 
207? $9,037,642 $35,851,332 $44,888,974 
208P 562.017,707 562,017,707 
20B1 $47,614,610 $47,614,610 
206? $45,452,592 $45,452,592 
20B3 $45,328,404 $45,328,404 
2004 510,555,930 $20,501,076 $31,057,006 
2085 $23,942,328 $23,942,326 

520.411,934 564.727.288 $32,157,439 5246,820,575 $44,443,404 $408,560,640 
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TABLE 4.2b 
SUMMARY OF SAFSTOR DECOMMISSIONING COSTS 

Susquehanna Steam Electric Station Unit 2 
(in 1993 Dollars) 

Vear Period 1 Period 2 Per i ods Period 4 Pe r i ods Totals 

2024 $22,676,557 $22,676,557 

2025 $6,365,349 $6,204,195 $12,569,544 

2020 $7,967,492 $7,967,492 

2027 $7,945,723 $7,945,723 

2Q2a $7,945,723 $7,945,723 

2026 $6,703,637 $6,703,637 

2030 $3,553,866 $3,553,866 

2031 $3,544,156 $3,544,156 

2032 $3,544,156 $3,544,156 

2033 $3,544,156 $3,544,156 

2034 $3,553,866 $3,553,866 

2035 $3,544,156 $3,544,156 

2036 $3,544,156 $3,544,156 

2037 $3,544,156 $3,544,156 
2038 $3,553,866 $3,553,866 
20 a B $3,544,156 $3,544,156 

2040 $3,544,156 $3,544,156 

2041 $3,544,156 $3,544,156 

2042 $3,553,666 $3,553,866 

2043 $3,544,156 $3,544,156 
2044 $3,544,156 $3,544,156 
2045 $3,544,156 $3,544,156 

2046 $3,553,866 $3,553,866 

2047 $3,544,156 $3,544,156 

204S $3,544,156 $3,544,156 
2046 $3,544,156 $3,544,156 
2050 $3,553,866 $3,553,866 
2051 $3,544,156 $3,544,156 
2052 $3,544,156 $3,544,156 
2053 $3,544,156 $3,544,156 
2054 $3,553,866 $3,553,866 
2055 $3,544,156 $3,544,156 
2056 $3,544,156 $3,544,156 
2057 $3,544,156 $3,544,156 
2058 $3,553,666 $3,553,866 
2058 $3,544,156 $3,544,156 
2060 $3,544,156 $3,544,156 
2061 $3,544,156 $3,544,156 
2062 $3,553,666 $3,553,866 
2063 $3,544,156 $3,544,156 
2004 $3,544,156 $3,544,156 
2065 $3,544,156 $3,544,156 
2006 $3,553,866 $3,553,866 
2067 $3,544,156 $3,544,156 

2069 $3,544,156 $3,544,156 
2070 $3,553,866 $3,553,866 
2071 $3,544,156 $3,544,156 
2072 $3,544,156 $3,544,156 
2073 $3,544,156 $3,544,156 
2074 $3,553,866 $3,553,866 
2075 $3,544,156 $3,544,156 
2076 $3,544,156 $3,544,156 
2077 $3,544,156 $3,544,156 
2078 $3,553,866 $3,553,866 
2078 $2,262,434 $4,005,359 56,267,792 
2080 $11,102,018 $11,102,018 
2081 $1,521,416 $82,176,992 $83,698,408 
2082 $95,515,455 $95,515,455 
2083 $95,320,716 $95,320,716 
2084 $20,631,059 $36,035,939 $56,666,998 
2085 $44,225,925 $44,225,925 

$29,041,906 $212,819,056 $16,628,793 $293,644,221 $80,261,864 5632,395,840 
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5. S C H E D U L E ESTIMATE 

The schedule for the decommissioning scenarios considered in this study follow the 
sequence presented in the AIF/NESP-036 study (Ref. 6) with minor changes to reflect 
recent experience and revised estimates. In addition, the scheduling has been revised 
to reflect the transportation constraint for the spent fuel from the last core discharge, 
i.e., five years of coohng. 

T L G has prepared a schedule for decommissioning Susquehanna SES. The 
assumptions supporting this schedule are listed in Section 5.1. Figure 5.1 presents 
the schedule of key activities for the DECON alternative. Note that the activities 
hsted in the schedules do not reflect a one to one correspondence with the activities 
in the cost tables in Appendix C, but reflect dividing some activities for clarity and 
combining others for convenience. The schedule was prepared using the "Microsoft 
Project" computer software (Ref. 12). 

5.1 S C H E D U L E ESTIMATE ASSUMPTIONS 

The schedule estimate reflects the results of a precedence network developed 
for Susquehanna SES decommissioning activities, i.e., a PERT (Programmed 
Evaluation and Review Technique). The durations used in the precedence 
network reflect the actual manhour estimates from the cost tables in Appendix 
C. The schedule output is then adjusted by stretching certain activities over 
their slack range; other activities were pushed to the end of their slack period. 
The following assumptions were made in the development of the schedule for 
Susquehanna SES. 

1. AU work except vessel and internals removal activities is performed 
during an 8-hour workday, 5 days per week with no overtime. There 
are eleven paid holidays per year. 

2. The Reactor Building wiU continue to serve as the spent fuel storage 
building unti l such time that all spent fuel can be transfer to an off-site 
facihty, assumed in this study to be accomplished approximately 5.5 
years after the cessation of operations at Unit 2. 

3. Vessel and internals removal activities are performed by using separate 
crews for different activities working on different shifts, with a 
corresponding backshift charge for the second shift. 
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4. Multiple crews work parallel activities to the maximum extent possible 
consistent with optimum efficiency, adequate access for cutting, removal 
and laydown space, and with the stringent safety measures necessary 
during demohtion of heavy components and structures. 

5. For plant systems removal, the systems with the longest removal 
durations in areas on the critical path are considered to determine the 
duration of the activity. 

5.2 PROJECT S C H E D U L E 

The period-dependent costs presented in the cost tables in Appendix C are 
based upon the durations developed in the schedule for the DECON and 
SAFSTOR alternatives. Durations are estabhshed between several milestones 
in each project period; these durations are used to establish a critical path for 
the entire project. In turn, the critical path duration for each period was used 
as the basis for determining the period-dependent costs. 

Project timelines for the DECON and SAFSTOR alternatives are included in 
this section as Figure 5.2. Milestone dates are based on the plant operating 
life from the date of commercial operation. Deferred decommissioning, in the 
SAFSTOR scenario, is assumed to commence such that the termination ofthe 
site hcenses is accomplished within 60 years of final shutdown. 

5.3 SPENT F U E L S C H E D U L E 

This study assumes that, with the exception of the last fuel cycle, the spent 
fuel generated over the operating life of the two nuclear units wi l l have been 
transferred off-site to a Department of Energy (DOE) facility. The final core 
discharges would need to be stored on-site for approximately five years for 
coohng prior to DOE taking receipt (based upon DOE's current transportation 
criteria). With the older fuel having been removed from the pools, this study 
assumes that the Unit 1 fuel can be discharged to the Unit 2 pool, enabling 
decommissioning activities to proceed in the Unit 1 Reactor Building, 
immediately after defuehng. 
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FIGURE 5.1 
DECON ACTIVITY SCHEDULE 

ID Name 2023 2024 2025 2026 2027 2026 2029 2030 2031 2032 2034 2036 2036 2037 

Shutdown Unit 1 

Defuel Unit 1 

Start Period 1 Unit 1 

Special Equipment Unit 1 

Procure CasksAJners Unit 1 

Prepare Plant Unit 1 

Prepare Dismantling Seq Unit 1 

Group B Specs Unit 1 

Group B Procedures Unit 1 

10 End Product Description Unit 1 

11 Review Plant Drawings Unit 1 

12 Engineering Preps Unit 1 

13 Design Water Cleanup Sys Unit 1 

14 Group A Specs Unit 1 

IS Define Work Sequence Unit 1 

16 Establish By-product Inwntory Unit 1 

17 Licensing Period 1 Unit 1 

18 Detailed Radiation Sun«y Unit 1 

19 Detailed By Product Inventory Unit 1 

20 Group A Procedures Unit 1 

21 Period 1 Waste Unit 1 

22 Group C Procedures Unit 1 

23 Group C Specs Unit 1 

24 End Period 1 Unit 1 

25 Period 2 Waste Unit 1 

26 Licensing Period 2 Unit 1 

27 RPV Removal Prep Unit 1 

28 Remove RPV Unit 1 

29 Decon NSSS Unit 1 

Critical 

Noncritical 

Progress 

Milestone • 

Summary V " " 1 

Rolled Up O 

Slack Time 
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FIGURE 5.1 
DECON ACTIVITY SCHEDULE 

(continued) 

ID Nome 2028 2029 2030 2031 2032 2033 2034 2036 2036 2037 

30 Rmv Turbine - Generator Unit 1 

31 Remove Group A Systems Unit 1 

32 Remove Condenser Unit 1 

33 Remove Non-Ess Structures Unit 1 

34 NSSS Pipe Removal Unit 1 

35 Remove Group B Systems Unit 1 

36 RCP & Motor Removal Unit 1 

37 TB1 Group C Systems 

38 TB1 Group D Systems 

39 TBI Decon 

40 RB1 Group C Systems 

41 RBI Group D Systems 

42 RB1 Decon 

43 Remove Fuel Pool Racks Unit 1 

44 Final Survey Unit 1 

46 End Period 2 Unit 1 

46 Period 3 Offset Unit 1 

47 Shutdown Offset 

48 Shutdown Unit 2 

49 Fuel Transfer Unit 2 

SO Start Period 1 Untt2 

51 Special Equipment Unit 2 

52 Procure Casks/Uners Unit 2 

53 Prepare Plant Un* 2 

54 Prepare Dismantling Seq Unit 2 

55 Group B Specs Unit 2 

56 Group B Procedures Untt 2 

57 End Product Description Unit 2 

58 Review Plant Drawings Unit 2 

Critical 

Noncritical 

Progress 

Milestone 

Summary 

Rolled Up O 

Slack Time 
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FIGURE 5.1 
DECON ACTIVITY SCHEDULE 

(continued) 

ID Name 2022 2024 2025 2026 2027 202B 2029 2031 032 2034 2036 2037 

58 Engineering Preps Unit 2 

60 Design Water Cleanup Sys Unit 2 

61 Group A Specs Un* 2 

62 Define Work Sequence Unit 2 

63 Establish By-prodJct Inventory Unit 2 

64 Ucenetng Period 1 Unit 2 

66 Detailed Radiation Sunny Unit 2 

66 Detailed Byproduct Inwrtory Unit 2 

67 Group A Procedures Unit 2 

68 Period 1 Waste Unit 2 

69 Group C Procedures Unit 2 

70 Group C Specs Unit 2 

71 End Period 1 Unit 2 

72 Relocate Vessel Cutting Equip 

73 Period 2 Waste Unit 2 

74 Licensing Period 2 Unit 2 

75 RPV Removal Prep Unit 2 

76 Remove RPV Unit 2 

77 Decon NSSS Unit 2 

78 Rmv Turbine-Generator Unit 2 

79 Remove Group A Systems Unit 2 

80 Remow Condenser Unit 2 

81 Remove Non-Ess Structures Unit 2 

82 NSSS Pipe Removal Un l 2 

83 Remove Group B Systems Unit 2 

84 RCP & Motor Removal Unit 2 

85 TB2 Group C Systems 

86 TB2 Group D Systems 

87 TB2 Decon 

Critical 

Noncritical 

Progress 

Milestone 

Summary 

Rolled Up O 

Slack Time 
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FIGURE 5.1 
DECON ACTIVITY SCHEDULE 

(continued) 

ID Name 2022 2023 2024 2D25 2026 2027 2028 2029 2031 2002 2034 2038 2037 

88 RB2 Group C Systems 

89 RB2 Group D Systems 

90 RB2 Decon 

91 RWB Group C Remova! 

92 RWB Group D Removal 

93 RWB Decon 

94 Other Group C Removal 

95 Other Group D Removal 

96 Other Decon 

97 Remove Fuel Pool Racks Unit 2 

98 Final Survey Unit 2 

99 End Period 2 Unit 2 

100 RBI Interior Demolition 

101 RB2 Interior Demolition 

102 TBI Interior Demolition 

103 TB2 Interior Demolition 

104 RWB Interior Demolition 

106 Control Interior Demolition 

106 Admin Interior Demolition 

107 Diesel Gen Interior Demolition 

106 TB1 Exterior Demolition 

109 TB2 E>terior Demolition 

110 RWB Exterior Demolition 

111 Diesel Gen Exterior Demoltoon 

112 TB1 Backfill 

113 TB2 Backfill 

114 RWB Backfill 

115 Diesel Gen Backfill 

116 Control Exterior Demolition 

I 
I 
I 

Critical 

Noncntical 

Progress 

Milestone + 

Summary ^ 

Rolled Up O 

Slack Time 
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FIGURE 5.1 
DECON ACTIVITY SCHEDULE 

(continued) 

10 
117 
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121 

122 

123 

124 

125 

126 
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Control Backfill 

Admin Backfill 

RBI Backfill 

RB2 Backfill 

Remove Project Office 

Landscaping 

End 

2022 2023 2024 2026 2027 2029 2030 2031 2032 2034 2035 2036 2037 
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FIGURE 5.2a 
DECON DECOMMISSIONING TIME UNE 

(not to scale) 
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FIGURE 5.2b 
SAFSTOR DECOMMISSIONING TIME LINE 

(not to scale) 
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6. RADIOACTIVE WASTES 

The ultimate goal of the decommissioning program is the removal of al l material from 
the site which would restrict its future use. This requires the disposal of all licensed 
radioactive material from the site. 

Under the Atomic Energy Act, the NRC is responsible for protecting the public from 
sources of ionizing radiation. Title 10 of the Code of Federal Regulations dehneates 
the production, utilization and disposal of radioactive materials and processes. In 
particular, 10 CFR, Part 61 controls the burial of radioactive material; Part 72 
defines radioactive material. 

The radioactive waste volume generated during the various decommissioning 
programs at Susquehanna SES are shown by line activity in the cost tables in 
Appendix C. Waste volumes shown in Table 6.1 are quantified consistent with 10 
CFR 61 classifications. The waste volumes shown are calculated based on the gross 
container volume to be shipped and buried in the controlled burial ground. 

Most ofthe materials being transported for controlled burial are categorized as LSA 
material containing Type A quantities as defined in 49 CFR 173-178 (Ref. 13). The 
containers must be strong tight packages. For this study, commercially available 
steel containers are presumed to be used for piping, small components and concrete. 

The reactor vessel and internals are categorized as large quantity shipments and, 
accordingly, must be shipped in reusable shielded casks with disposable hners. In 
this case, the hner volume is taken as the waste volume. Radioactive Waste 
classified as 10 CFR 61 Greater than Class C (GTCC) is assumed to be disposed of 
in the same manner as spent fuel. 

The waste volume attributed to site decontamination is primarily generated during 
Period 2 of DECON and Period 4 of SAFSTOR. The low-level radioactive waste 
generated as a result of the decommissioning of Susquehanna SES is destined for 
disposal at the future Appalachian Compact burial facility. For cost estimating 
purposes, this study uses information from an existing burial facility in Barnwell, 
South Carohna, reflecting the current cost of low-level radioactive waste disposal for 
PP&L. 

Table 6.1 displays waste volumes associated with the decommissioning. No process 
system containing or handhng radioactive substances at shutdown is presumed 
releasable as non-contaminated scrap metal because of the presence of long-lived 
radionuchdes. An average unit disposal cost is provided for each waste classification. 
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The differential in the unit prices for A, B and C waste is attributable to the 
surcharges and handhng fees imposed by the disposal facihty for such waste 
characteristics as form, curie content and isotopic makeup. Although the levels of 
radioactivity decrease during the SAFSTOR phase, the volume of material requiring 
controlled disposal after the delay period is relatively unaffected. As such, the 
differences in the unit prices for the SAFSTOR volumes are primarily a result of the 
shift in the classification ofthe material resulting from the delayed decommissioning 
activity. 

The disposal cost for the waste volumes identified in Table 6.1 was derived as i f the 
material would be placed in the Barnwell facility, i.e., a current Chem-Nuclear 
Systems rate schedule was used for the estimate. The pricing structure for the future 
Appalachian Compact burial facility is not as yet available and the facility may not 
be designed to accommodate a fu l l spectrum of waste, e.g., Class C. The disposal 
costs reported within this study do reflect the current cost for disposing low-level 
radioactive waste from Susquehanna SES, however, as the Appalachian Compact 
becomes operational, the pricing assumptions need to be re-evaluated. 
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TABLE 6.1 

RADIOACTIVE WASTE BURIAL VOLUMES FOR DECOMMISSIONING 

Waste Volume Average 
Class1 (cubic feet) $/cubic foot 

Disposal Cost 

DECON 

Unit 1 A 201,341 $364,89 
B 25,937 622.83 
C 748 2,213.46 

>C 226 26,136.15 
Total 228,252 

Unit 2 A 232,093 $364.34 
B 26,961 602.80 
C 612 2,142.38 

>C 226 26,136.15 
Total 259,892 

SAFSTOR 

Unit 1 A 212,107 $364.64 
B 15,092 548.75 
C 408 1,167.50 

>C 226 26,136.15 
Total 227,833 

Unit 2 A 243,148 $364.11 
B 16,170 548.74 
C 408 1,167.50 

>C 226 26,136.15 
Total 259,952 

Waste is classified according to the requirements as delineated in Title 10 ofthe Code of 
Federal Regulations, Part 61.55 
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7. OCCUPATIONAL EXPOSURE 

Estimates of occupational radiation exposure were developed by TLG. These 
estimates are scoping in nature and are performed to provide an upper bound to the 
exposure estimates. This bounding calculation is a check to see i f NRC dose 
guidelines are met in the cost study. I t should be noted that the radiation exposure 
rates used to calculate the exposures shown in Appendix C are based on optimum 
conditions; factors such as plant age, maintenance and operating history could cause 
the expected exposure rates at the time of decommissioning to vary significantly. 

Radiation doses to decommissioning workers are calculated as the product of the 
estimated radiation zone work force requirements and the radiation exposure rates 
estimated for each decommissioning task. The decommissioning occupational 
exposure estimates are based on the following assumptions: 

1. Occupational exposure estimates include only the craft labor necessary for 
decontamination, removal and packaging activities as well as all required 
radiological controls personnel exposures in support of these activities. Casual 
exposures to the plant staff are not included in this estimate. 

2. Personnel exposure to radiation is minimized by utilizing shielding and remote 
handhng techniques and avoiding higher radiation fields when personnel 
presence is not necessary. 

3. Local exposure rates near items such as tanks and pipes are reduced by 
chemical decontamination prior to work in that area. 

4. Careful prompt accounting of accumulated radiation exposure is maintained 
to rapidly identify tasks causing excessive dose accumulation by workers so 
that corrective action can be taken. 

5. Cobalt-60 is the primary contributor to radiation exposure. The reduction in 
personnel exposure from area and components during the activities performed 
after the SAFSTOR dormancy period is assumed to be that of the reduction in-
Cobalt-60. 

6. Exposures as the result of spent fuel storage activities are expected to be 
minimal and therefore are not included. 
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Implementation of the DECON alternative yields the higher occupational radiation 
exposure because the work is performed sooner after shutdown, without the benefit 
of any extended decay time for the radionuchdes on site. The SAFSTOR alternative 
yields a lower cumulative dose, primarily due to the radioactive decay during 
dormancy and because almost all ofthe dismanthng operations are performed after 
the dormancy period. 

Typical field experience relative to recent cost studies performed by TLG indicate that 
actual field exposures are significantly less than those projected in this cost estimate. 
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8. RESULTS 

Decommissioning technology is well estabhshed and the tools and equipment 
necessary to completely dismantle Susquehanna SES are available and have been 
demonstrated. The projected costs to decommission the plant, presuming the use of 
the DECON alternative is $350,524,416 and $453,735,072 for Unit 1 and Unit 2, 
respectively. The projected costs includes shipment and disposal of wastes and 
dismantled materials to a regional burial site and demohtion of the remaining site 
structures. The estimate reflects the site-specific features of Susquehanna SES and 
the projected cost of radioactive waste shipping and burial costs. An analysis ofthe 
major activities contributing to the total cost is shown in Table 8.1. 

The decommissioning and utihty staffs along with the removal activity combine to 
represent the majority of the cost to decommission Susquehanna SES. This is a 
direct result ofthe labor-intensive nature ofthe decommissioning process. Burial is 
the next largest cost component reflecting the costs associated with the development 
of new regional waste disposal facihties. Transportation costs are most sensitive to 
increases in fuel costs and increases in distances to existing or new burial facilities. 
Removal costs are dependent on the degree of remotely operated equipment available 
in the future and the associated higher cost of that equipment versus the savings in 
labor costs. 

This study for Susquehanna SES provides an estimate for decommissioning the site 
under current requirements based on present day cost and available technology. As 
additional dismanthng experience on large reactors becomes available, cost estimates 
must be modified to reflect this experience. In addition, there are costs associated 
with decommissioning activities that historically increase at rates significantly 
greater than inflationary trends. For example, the cost of radioactive waste burial 
has increased rapidly in the last few years. I t is therefore appropriate that this cost 
estimate be reviewed periodicaUy, and updated/revised as required. 
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TABLE 8.1a 

SUMMARY OF DECON DECOMMISSIONING COSTS 

Work Category 
Costs 

(thousands) 
Percent ci 
Total Costs 

UNIT 1 

Decontamination 12,824 3.66 
Removal (nuclear) 33,159 9.46 
Removal (non-nuclear) 36,900 10.53 
Packaging 10,761 3.07 
Shipping 4,604 1.31 
Burial (off-site) 91,284 26.04 
Decommissioning Staffs (nuclear) 97,574 27.84 
Decommissioning Staffs (non-nuclear) 3,809 1.09 
Other * (nuclear) 54,656 15.59 
Other * (non-nuclear) 4.953 1.41 
Subtotal 350,524 100.00 

UNIT 2 

Decontamination 13,930 3.07 
Removal (nuclear) 41,596 9.17 
Removal (non-nuclear) 66,687 14.70 
Packaging 12,132 2.67 
Shipping 4,602 1.01 
Burial (off-site) 101,179 22.30 
Decommissioning Staffs (nuclear) 134,124 29.56 
Decommissioning Staffs (non-nuclear) 10,071 2.22 
Other * (nuclear) 64,448 14.20 
Other * (non-nuclear) 4.966 1.09 
Subtotal 453,735 100.00 

Other includes: engineering & preparations, property tax payments, insurance 
premiums, off-site LLRW recycling costs and plant energy budget. 
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T A B L E 8.1b 

SUMMARY O F SAFSTOR DECOMMISSIONING COSTS 

Work Category 
Costs 

(thousands) 
Percent of 
Total Costs 

UNIT 1 

Decontamination 
Removal (nuclear) 
Removal (non-nuclear) 
Packaging 
Shipping 
Burial (off-site) 
Decommissioning Staffs (nuclear) 
Decommissioning Staffs (non-nuclear) 
Other * (nuclear) 
Other * (non-nuclear) 
Subtotal 

15,156 
29,475 
38,267 
10,118 
3,508 

86,142 
136,151 

3,809 
81,324 

4.610 
408,560 

3.71 
7.21 
9.37 
2.48 
0.86 

21.08 
33.32 
0.93 

19.91 
1.13 

100.00 

UNIT 2 

Decontamination 
Removal (nuclear) 
Removal (non-nuclear) 
Packaging 
Shipping 
Burial (off-site) 
Decommissioning Staffs (nuclear) 
Decommissioning Staffs (non-nuclear) 
Other * (nuclear) 
Other * (non-nuclear) 
Subtotal 

16,867 
37,522 
68,231 
11,546 
3,592 

97,003 
287,442 

10,071 
95,472 

4.650 
632,396 

2.67 
5.93 

10.79 
1.83 
0.57 

15.34 
45.45 

1.59 
15.10 
0.74 

100.00 

Other includes: engineering & preparations, property tax payments, insurance 
premiums, off-site LLRW recycling costs and plant energy budget. 
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APPENDIX A 
UNIT COST FACTOR DEVELOPMENT 

Example: Unit Factor for Removal of Contaminated Heat Exchanger < 3000 lbs. 

1. SCOPE 

Heat exchangers weighing < 3,000 lb will be removed in one piece using a crane or small hoist. 
They will be disconnected from the inlet and outlet piping. The heat exchanger will be sent to 
the packing area. 

2. CALCULATIONS 

Act Activity 
ID Description 

Activity Critical 
Duration Duration 

a Remove Insulation 60 60 
b Mount pipe cutters 45 45 
c Install contamination controls 20 (b) 
d Disconnect inlet and outlet lines 60 60 
e Cap openings 20 (d) 
f Rig for removal 30 30 
g Unbolt from mounts 30 30 
h Remove contamination controls 15 15 
i Remove, wrap in plastic, send to packing area 60 60 

Totals (Activity/Critical) 340 300 
Duration adjustment(s): 
+ Respiratory protection adjustment (50% of critical duration) 150 
+ Radiation/ALARA adjustment (34% of critical duration) 102 

Adjusted work duration 552 

+ Protective clothing adjustment (30% of adjusted duration) 166 

Productive work duration 718 

+ Work break adjustment (8.33 % of productive duration) 60 

Total work duration min 778 

*** Total duration = 12.967 hr *** 
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3. LABOR REQUIRED 

Crew Number Duration 
(hr) 

Rate 
($/hr) 

Cost 

Laborers 
Craftsmen 
Foreman 
General Foreman 

Subtotal labor cost 
Overhead & Profit on labor 

Total labor cost 

3.0 
2.0 
1.0 
.25 

12.967 
12.967 
12.967 
12.967 

44.390 

$18.97 
$23.85 
$24.99 
$25.52 

4. EQUIPMENT & CONSUMABLES COSTS 

Equipment Costs 

Consumables/Materials Costs 
-Blotting paper 50 @ $0.48 sq ft {2} 
-Plastic sheets/bags 50 @ $0.06/sq ft {3} 
-Gas torch consumables 1 @ $7.50/hr x I hr {1} 

Subtotal cost of equipment and materials 

Overhead & profit on equipment and materials @ 16% 

Total costs, equipment & material 

TOTAL COST Removal of contaminated heat exchanger 0000 pound: 

Total labor cost: 
Total equipment/material costs: 

Total adjusted exposure manhours incurred: 
Total craft labor manhours required per unit; 

$737.95 
$618.53 
$324.05 

$82.73 

$1,763.26 
$782.71 

$2,545.97 

none 

$24.00 
$3.00 
$7.50 

$34.50 
$5.52 

$40.02 

$2,585.99 

$2,545.97 
$40.02 

53.406 
81.044 
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5. NOTES AND REFERENCES 

1. Durations are shown in minutes. The integrated duration accounts for those 
activities that can be performed in conjunction with other activities, indicated by 
the alpha designator of the concurrent activity. This results in an overall decrease 
in the sequenced duration. 

2. Work difficulty factors were developed in conjunction with the AIF program to 
standardize decommissioning cost studies and are delineated in the "Guidelines" 
study (Ref. 7, p. 64). 

3. Adjusted for regional material costs for Scranton, Pennsylvania: 

4. References: 

1. R.S. Means (1993) Division 016 Section 420-6360 pg 19 
2. McMaster-Carr Ed. 94 pg 735 
3. R.S. Means (1993) Division 015 Section 602-0200 pg 12 
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APPENDIX B 

UNIT COST FACTOR LISTING 
(Power Block Stmctures Only for DECON) 
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APPENDIX B 

UNIT COST FACTOR LISTING 
(Power Block Stmctures Only for DECON) 

Unit Cost Factor Cost/Unit(S) 

Removal of clean instrument and sampling tubing, $/linear foot 
Removal of clean pipe 0.25 to 2 inches diameter $/linear foot 
Removal of clean pipe >2 to 4 inches diameter $/linear foot 
Removal of clean pipe >4 to 8 inches diameter S/hnear foot 
Removal of clean pipe >8 to 14 inches diameter S/linear foot 

Removal of clean pipe >14 to 20 inches diameter $/linear foot 
Removal of clean pipe >20 to 36 inches diameter $/linear foot 
Removal of clean pipe >36 inches diameter $/linear foot 
Removal of clean valves >2 to 4 inches 
Removal of clean valves >4 to 8 inches 

$0.30 
$5.25 
$6.39 
$8.64 

$16.78 

$21.80 
$32.08 
$38.13 
$63.86 
$86.38 

Removal of clean valves >8 to 14 inches 
Removal of clean valves >14 to 20 inches 
Removal of clean valves >20 to 36 inches 
Removal of clean valves >36 inches 
Removal of pipe fittings > 2 to 4 inches 

Removal of pipe fittings > 4 to 8 inches 
Removal of pipe fittings > 8 to 14 inches 
Removal of pipe fittings > 14 to 20 inches 
Removal of pipe fittings > 20 to 36 inches 
Removal of pipe fittings > 36 inches 

Removal of clean pipe hangers for small bore piping 
Removal of clean pipe hangers for large bore piping 
Removal of clean pumps, <300 pound 
Removal of clean pumps, 300-1000 pound 
Removal of clean pumps, 1000-10,000 pound 

$151.52 
$218.03 
$320.83 
$381.26 

$63.86 

$110.55 
$167.82 
$218.03 
$320.83 
$381.26 

$18.94 
$69.34 

$145.36 
$361.75 

;i,518.99 
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APPENDIX B 

UNIT COST FACTOR LISTING 
(Power Block Stmctures Only for DECON) 

(continued) 

Unit Cost Factor Cost/Unit($) 

Removal of clean pumps, >10,000 pound $3,102.70 
Removal of pump motors 300-1000 pounds $131.68 
Removal of pump motors 1000-10,000 pounds $671.24 
Removal of pump motors > 10,000 pounds $1,510.29 
Removal of clean turbine-driven pumps < 10,000 pounds $1,848.04 

Removal of clean turbine-driven pumps > 10,000 pounds $3,596.13 
Removal of clean heat exchanger <3000 pound $754.79 
Removal of clean heat exchanger >3000 pound $2,161.77 
Removal of clean feedwater heater/deaerator $5,439.51 
Removal of clean moisture separator $12,584.29 

Removal of clean tanks, <300 gallons $187.03 
Removal of clean tanks, 300-3000 gallons $590.40 
Removal of clean tanks, >3000 gallons, $/square foot surface area $4.94 
Removal of clean electrical equipment, <300 pound $80.21 
Removal of clean electrical equipment, 300-1000 pound $227.98 

Removal of clean electrical equipment, 1000-10,000 pound $555.94 
Removal of clean electrical equipment, >10,000 pound $1,317.80 
Removal of clean electrical transformers < 30 tons $915.20 
Removal of clean electrical transformers > 30 tons $2,635.62 
Removal of clean standby diesel-generator, <100 kW $934.80 

Removal of clean standby diesel-generator, 100 kW to 1 MW • $2,086.55 
Removal of clean standby diesel-generator, >1 MW $4,319.57 
Removal of clean electrical cable tray, $/linear foot $7.42 
Removal of clean electrical conduit, $/linear foot $3.24 
Removal of clean mechanical equipment, <300 pound $80.21 

B-3 



Document P02-25-001 

APPENDIX B 
UNIT COST FACTOR LISTING 

(Power Block Stnictunes Only for DECON) 
(continued) 

Unit Cost Factor Cost/Unit($) 

Removal of clean mechanical equipment, 300-1000 pound $277.98 
Removal of clean mechanical equipment, 1000-10,000 pound $555.94 
Removal of clean mechanical equipment, >10J000 pound $1,317.80 
Removal of clean HVAC-equipment, <300 pound $80.21 
Removal of clean HVAC equipment, 300-1000 pound $277.98 

Removal of clean HVAC equipment, 1000-10,000 pound $555.94 
Removal of dean HVAC equipment, > 10,000 pound $1,317.80 
Removal of clean HVAC ductwork, $/pound $0.59 
Removal/manual flame cut of clean thin metal components, $/inch-cut $3.21 
Asbestos clean removal (pipe/components) $5.08 

Removal of contaminated instrument and sampling tubing, $/linear foot $0.49 
Removal of contaminated pipe 0.25 to 2 inches diameter $/Unear foot $19.06 
Removal of contaminated pipe >2 to 4 inches diameter $/linear foot $47.97 
Removal of contaminated pipe >4 to 8 inches diameter $/Iinear foot $59.36 
Removal of contaminated pipe >8 to 14 inches diameter $/linear foot $107.15 

Removal of contaminated pipe >14 to 20 inches diameter $/linear foot $128.77 
Removal of contaminated pipe >20 to 36 inches diameter $/linear foot $180.44 
Removal of contaminated pipe >36 inches diameter $/linear foot $213.86 
Removal of contaminated valves >2 to 4 inches $226.75 
Removal of contaminated valves >4 to 8 inches $284.73 

Removal of contaminated valves >8 to 14 inches 
Removal of contaminated valves >I4 to 20 inches 
Removal of contaminated valves >20 to 36 inches 
Removal of contaminated valves >36 inches 
Removal of contaminated pipe fittings > 2 to 4 inches 

$535.73 
$722.82 
$969.61 

$1,069.32 
$226.75 
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APPENDIX B 
UNIT COST FACTOR LISTING 

(Power Block Stmctures Only for DECON) 
(continued) 

Unit Cost Factor Cost/Unit($) 

Removal of contaminated pipe fittings > 4 to 8 inches $284.73 
Removal of contaminated pipe fittings > 8 to 14 inches $535.73 
Removal of contaminated pipe fittings > 14 to 20 inches $676.45 
Removal of contaminated pipe fittings > 20 to 36 inches $902.21 
Removal of contaminated pipe fittings > 36 inches $1,069.32 

Removal of contaminated pipe hangers for small bore piping $43.76 
Removal of contaminated pipe hangers for large bore piping $164.49 
Removal of contaminated pumps, <300 pound $445.18 
Removal of contaminated pumps, 300-1000 pound $1,077.94 
Removal of contaminated pumps, 1000-10,000 pound $4,894.73 

Removal of contaminated pumps, > 10,000 pound $10,424.90 
Removal of contaminated pump motors 300-1000 pounds $472.29 
Removal of contaminated pump motors 1000-10,000 pounds $1,671.81 
Removal of contaminated pump motors > 10,000 pounds $3,479.86 
Removal of contaminated turbine-driven pumps < 10,000 pound $4,862.59 

Removal of contaminated turbine-driven pumps > 10,000 pound $10,259.97 
Removal of contaminated BWR turbine generator $271,861.69 
Removal of contaminated heat exchanger <3000 pound $2,585.99 
Removal of contaminated heat exchanger >3000 pound $6,639.53 
Removal of contaminated feedwater heater $16,271.80 

Removal of contaminated moisture separator $36,253.20 
Removal of contaminated BWR main condenser $667,308.63 
Removal of contaminated tanks, <300 gallons $792.23 
Removal of contaminated tanks, >300 gallons, $/square foot $16.33 
Removal of contaminated electrical equipment, <300 pound $283.30 
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Document P02-25-001 

APPENDIX B 
UNIT COST FACTOR LISTING 

(Power Block Stmctures Only for DECON) 
(continued) 

Unit Cost Factor CostfUiut($) 

Removal of contaminated electrical equipment, 300-1000 pound $721.36 
Removal of contaminated electrical equipment, 1000-10,000 pound $1,350.1 1 
Removal of contaminated electrical equipment, >10,000 pound $2,876.05 
Removal of contaminated electrical cable tray, $/linear foot $26.95 
Removal of contaminated electrical conduit, $/linear foot $23.61 

Removal of contaminated mechanical equipment, <300 pound $283.30 
Removal of contaminated mechanical equipment, 300-1000 pound $721.36 
Removal of contaminated mechanical equipment, 1000-10,000 pound $1,350.1 1 
Removal of contaminated mechanical equipment, >10,000 pound $2,876.05 
Removal of contaminated HVAC equipment, <300 pound $283.30 

Removal of contaminated HVAC equipment, 300-1000 pound $721.36 
Removal of contaminated HVAC equipment, 1000-10,000 pound $1,350.1 1 
Removal of contaminated HVAC equipment, > 10,000 pound $2,876.05 
Removal of contaminated HVAC ductwork, $/pound $1.73 
Removal/plasma arc cut of contaminated thin metal components, $/linear in $1.95 

Additional decontamination of equipment,$/square foot $5.08 
Additional decontamination of large components, $/square foot $17.63 
Decontamination rig hook-up and flush $2,110.58 
Chemical flush of components/systems, S/gallon $5.34 
Removal of standard reinforced concrete, $/cubic yard $295.62 

Removal of grade slab concrete, $/cubic yard $156.91 
Removal of clean concrete floors, $/cubic yard $196.49 
Removal of sections of clean concrete floors, $/cubic yard $614.19 
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard $150.96 
Removal of contaminated heavily rein concrete w/#9 rebar, $/cubic yard $1,186.98 
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Document P02-25-001 

APPENDIX B 
UNIT COST FACTOR LISTING 

(Power Block Stmctures Only for DECON) 
(continued) 

Unit Cost Factor CostfUnit($) 

Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard $192.46 
Removal of contaminated heavily rein concrete w/#18 rebar, $/cy $1,575.35 
Removal heavily rein concrete w/#18 rebar & steel embedments, $/cy $281.66 
Removal of below grade suspended floors, $/square foot $196.49 
Removal of clean monolithic concrete structures, $/cubic yard $546.06 

Removal of contaminated monolithic concrete structures, $/cubic yard $1,183.75 
Removal of clean foundation concrete, S/cubic yard $427.79 
Removal of contaminated foundation concrete, $/cubic yard $1,102.41 
Explosive demolition of bulk concrete, $/cubic yard $20.54 
Removal of wooden structures $/cubic foot $0.50 

Removal of hyperbolic natural draft cooling tower $/cubic foot $12.33 
Removal of mechanical draft cooling tower $/cubic foot $1.94 
Removal of clean hollow masonry block wall, $/cubic yard $56.23 
Removal of contaminated hollow masonry block wall, $/cubic yard $134.47 
Removal of clean solid masonry block wall, $/cubic yard $56.23 

Removal of contaminated solid masonry block wall, $/cubic yard $134.47 
Placement of concrete for below grade voids, $/cubic yard $76.32 
Placement of entombment concrete, $/cubic yard $287.63 
Removal of subterranean tunnels/voids, S/linear foot $92.22 
Backfill of below grade voids, $/cubic yard $14.64 

Excavation of clean material, $/cubic yard $2.70 
Excavation of contaminated material, $/cubic yard $6.46 
Excavation of submerged concrete rubble, $/cubic yard $8.97 
Removal of clean concrete rubble, $/cubic yard $44.92 
Removal of contaminated concrete rubble, $/cubic yard $20.23 
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Document P02-25-001 

APPENDIX B 

UNIT COST FACTOR LISTING 
(Power Block Stmctures Only for DECON) 

(continued) 

Unit Cost Factor Cost/Unit($) 

Removal of building by volume, $/cubic foot $0.19 
Removal of clean building metal siding, $/square foot $0.94 
Removal of contaminated building metal siding, $/square foot $2.27 
Asbestos removal (roofing), $/ square foot $3.71 
Removal of standard asphalt roofing, $/square foot $1.39 

Removal of transite panels, $/square foot $1.24 
Scarifying contaminated concrete surfaces (drill & spall) $7.42 
Scabbling contaminated concrete floors $/square foot $5.56 
Scabbling contaminated concrete walls $/square foot $16.58 
Scabbling contaminated ceilings $/square foot $55.26 

Scabbling structural steel $/square foot $3.68 
Removal of clean overhead cranes/monorails < 10 ton capacity $386.47 
Removal of contaminated overhead cranes/monorails < 10 ton capacity $854.14 
Removal of clean overhead cranes/monorails >10 - 50 ton capacity $927.52 
Removal of contaminated overhead cranes/monorails >]0 - 50 ton cap $2,049.21 

Removal of polar cranes > 50 ton capacity, each $3,864.58 
Removal of gantry cranes > 50 ton capacity, each $14,715.61 
Removal of structural steel, $/pound $0.23 
Removal of contaminated structural steel $/pound $0.56 
Removal of clean steel floor grating, $/square foot $2.10 

Removal of contaminated steel floor grating, $/square foot $5.01 
Removal of clean free-standing steel liner, $/square foot $7.41 
Removal of contaminated free-standing steel liner, $/square foot $17.41 
Removal of clean concrete anchored steel liner, $/square foot $3.71 
Removal of contaminated concrete anchored steel liner, $/square foot $20.35 
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Document P02-25-001 

APPENDIX B 
UNIT COST FACTOR LISTING 

(Power Block Stmctures Only for DECON) 
(continued) 

Unit Cost Factor Cost/Unit($) 

Placement of scaffolding in clean areas, $/square foot $3.27 
Placement of scaffolding in contaminated areas, $/square foot $5.37 
Landscaping with topsoil, $/acre $15,766.65 
Landscaping w/o topsoil, $/acre $2,223.96 
Cost of LSA box & preparation for use $1,091.40 

Cost of LSA drum & preparation for use $115.33 
Cost of cask liner for CNSI 14-195 cask $6,774.00 
Cost of cask liner for CNSI 8-120A cask (resins) $9,367.52 
Cost of cask liner for CNSI 8-120A cask (filters) $9,360.45 
Decontamination of surfaces with vacuuming, $/square foot $0.85 
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TABLE C-l 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

(THOUSANDS OF 1993 DOLLARS) 

9 

ACl lVl lV Decon Remove pack snip Bury other cntgcv Total i l c r e r i 

PERIOD 1 

1. preoare p re l i n tna rv deconnlssioning Dian es 13 98 98 

2. prepare orooosod oeconnlsslonlng plan 263 39 302 302 

3. Remove fuel ft source mater ial n/a 

a. oocon plant s process waste a 

5. Review plant tiwqs ft specs. 303 45 348 348 

6. Per lo rn de ia l iea rad survey a 

7. EstImaie ov-product inventorv 6b 10 76 76 

8. supat i tor l icense anendnent 105 1 b 121 121 

' l . End product descr ip t ion 66 10 76 76 

10. Petal led ov-product Inventory as 13 98 98 

11 . ceMne major work seouence 493 74 567 567 

13. per loro safety analysis 104 31 23d 234 

13. SuOnlt d lsmani i ing plan 34 5 39 39 

Ml. Receive l icense aoendneni a 

15. Receive d isoanu ing order a 

sub lo ia l PGitoO i i c i w u v costs 1703 255 1959 1959 

per iod i und ls i r iou ted costs 

i . oecon eautpneni 18*) 28 217 217 

3. oecon supplles 132 33 165 165 

3. DOC s t a l l re locat ion expenses 737 110 8-17 ea? 

J . process I lou ld waste 7? ai 51 31 a 83 371 a?! 

5. insurance 370 37 d07 407 

b. property taxes 15 2 17 17 

7 . Heal m utiyslcs suopUes 9M 229 1143 1143 

8. Heaw eouipBent remal 108 16 124 124 

9. Disposal of DAW generated 334 a 793 143 1175 1175 

- -n/a- Indicates that luel tiandllna. oackaglnj. snipplna. and disposal are cnatgeO io 

plant ooerailons. not deconnlssioning 

- ~a~ Indicates tnai costs'are included In ine uilIItv statt costs. 

- columns nav not total due to rounding 
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TABLE C-l (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACl lVl tV oecon Remove pack ship Burv other cntgcv Total Llcierm clean A CF B CF C CF »C CF M-Hrs H-Rea 

Period 1 und ls t r l f tu ted costs (continued) 

10. Plant energv budoet 1510 13B 1747 1747 

11. NRC fees ia 7 81 81 

i i . Eneroencv Piannlno Fees 151 15 lb6 16b 

suOiotal undlstr l tHJied cos is period i 77 276 ss i on •iios 931 6559 6559 2749 525 7615 33 

s t a l l costs 

ooc s t a l l cost 5704 856 6559 65S9 

u t i i i i v s t a ' f cost 8215 1334 9459 9459 

TOTAL PERIOD 1 COST 77 176 55 1011 19840 337b 24536 34536 2749 S35 7blS 22 

PERIOD i 

act I v H v s o e c l l l c a t Ions 

l b . 1 Plant a tecoorarv lac I I I t ies 333 48 372 335 37 

1b . I Plant svsteras 274 41 315 383 31 

Ib .J Reactor Internals 667 70 S37 537 

16.J Reacior vessel 417 b4 491 491 

lb .5 s a c r i f i c i a l sn ie id 33 5 38 38 

Ib.b Moisture seoarators/reheaters b6 10 76 76 

16.7 Relnlorced concrele 10S ib 111 60 60 

lb .8 turb ine s condenser 374 41 315 315 

16.9 pressure suppression s t ruc ture 131 30 ISI 151 

lb.10 primary containment 105 16 111 111 

16.11 Plant s t ructures ftbuJldtngs 205 31 236 118 US 

16.11 waste nanaoeoent 302 45 348 346 

16.13 Faci11iv s s i t e closeout 59 9 68 34 34 

16. Total 3771 416 3187 3906 281 

Piarmlno t s i t e preparations 

17. prepare d lsnant l ino sequence 158 14 181 181 

18. Plant preo. & teep. svces 1485 313 1708 1708 

19. Design water clean-up svstem 93 14 106 106 
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TABLE C - l (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

9 
4*-

A c t i v i t y Decon Remove pack snip Burv Other cntgcv Total L lc rero Clean A CF B CF C Cf •C CF »i-nrs N-Rea 

i o . n iog lno /CCEi / too l lng /g tc . 1257 189 1446 1d4b 

3 i . Procure casKS/Mners & containers 81 12 93 93 

Detai led work procedures 

22. i Plant svstens 311 47 358 322 3b 

32.3 vessel head 16 2 18 18 

32.3 Reactor in terna ls 263 39 302 302 

73.a Remaining m i l l d lngs 89 13 102 2b 77 

22.5 CRD housings & I C I tubes 66 10 76 7b 

23.6 incore Ins t runenta i lon 66 10 76 76 

32.7 Reraoval pr imarv conta iment 131 20 151 151 

22.8 Reactor vessel 239 36 374 274 

22.9 rac l11 iv closeout 79 12 91 45 45 

22.10 s a c r i f i c i a l sn ie id 79 12 91 91 

2 2 . l i Reinforced concrete 66 10 7b 38 38 

32 12 Turbine ft condensers 274 41 315 315 

23.13 «ols ture separators a reheaters 131 20 151 151 

2 2 . u Radwaste b u i l d i n g 179 27 206 186 21 

22 . i s Reactor bu i l d i ng 179 37 20b 106 21 

22. Total 2167 335 2493 2256 337 

Decon NSSS/Rack Removal 

23. oecon NSSS 933 461 1385 1385 800 8 

3<a. Remove soent lue l racks 404 90 ISS 26 \630 1192 SIS 401S 402S S843 13349 70 

Nuclear stean SUDD'V svstem Removal 

25.1 ROC! rcu la t ion svsiom Pining ft valvos 94 167 92 36 2270 d-M 3101 3101 7.150 8177 313 

25.2 Rec i rcu la t ion Pumps a xotors 26 26 12 4 700 136 895 895 2358 1677 27 

25.3 CRDMS s I C I S Removal 106 74 51 30 1081 2d3 1SB4 1584 3451 5337 100 

25.d Reactor vessel in terna ls 98 2295 574 797 9010 436S 17140 17140 917 2380 748 33b 40066 234 

i s . s w a c i o t vessel 233 4496 646 770 4394 d9di 15480 15480 10218 1489 26619 164 

25. Totals 556 70S7 1375 1637 17456 10119 38201 38201 24395 4869 748 23b 81876 838 

Removal o l uajor Eouipment 

26. naln Turoine/cenerator 267 1508 255 3522 1864 106d 8479 8479 12183 8190 12 

27. nam condensers 1742 668 503 96 2553 2557 1869 9988 9988 8849 20855 149 
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TABLE C - l (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

<? 
cn 

ACtlVl tV Decon Remove pack ship Bury otner cntgcv Total L lc rero clean A cr e CF C Cf -C CF M-WS M-Ren 

Disposal o i Plant svsiens 

28.1 ACIO in jec to r lor c i r c u i a t i n o water 13 2 15 15 425 

28,2 Ai r Renova! ana se&Una stean S l l 176 19 1751 362 485 3384 3384 6071 18779 49 

I B . 3 Bu i ld ing vent stack Monitoring 2 i •1 6 5 3 20 20 27 68 •1 

28.4 cnealcai Add i t ion svstea i • 1 2 -1 1 45 

28.s c h l o r i n a t i o n s -1 6 6 160 

28.6 c i r c punpnouse HVAC 30 4 34 34 911 

28.7 c i r c u l a t i n g water 181 27 208 42 166 5869 

28.8 C leanup n i t e r oemlneralizer 131 19 3 130 69 65 417 417 450 4032 20 

28 . t cororessed AVI 126 19 147 22 125 4106 

2 8 . I O condensate 1242 290 38 7648 690 846 5754 5754 9181 38972 106 

28.11 containment Atmosphere cont ro l 121 55 7 306 189 111 789 789 1061 4027 6 

28.12 containment instrument cas 75 24 4 206 78 64 451 451 713 2387 4 

28.13 cont ro l Rod Dr ive 108 19 3 129 69 59 387 387 447 3350 3 

28.14 cont ro l s t ruc tu re HVAC 24 4 27 27 720 

2 8 . I S core sprav 264 127 16 1593 173 346 2519 3519 5523 8623 23 

28.16 Demineralized water o i s t r i o u t l o n -1 «1 1 -1 «1 31 

28.17 Diesel cen Bldgs 8 Pirao House HVAC 24 4 38 78 746 

28.18 orvwel l A i r Flow 6 3 -1 16 13 7 50 so 62 286 -1 

28.19 E l e c t r i c a l (clean) 949 142 1092 1092 30065 

28.20 E l e c t r i c a l (contaolnated) 2617 438 80 2667 1901 1398 9121 9131 9316 64679 108 

28.21 E l e c t r i c a l (decontaninaied) 15 66 17 99 15 84 2551 

28.22 Emergencv serv ice water 59 9 68 17 51 1883 

38.23 Ex t rac t ion steam 661 298 35 4660 699 1004 7357 7357 16151 21567 61 

28.24 reed PUO© ruro ine steam 37 b 43 4 38 1205 

38.25 reedwater 576 132 20 718 452 336 2235 2235 2488 18274 48 

28.26 reedwater Drainage 70S 153 30 775 457 379 2489 2489 2688 23089 56 

38.27 r i r e Pro tec t ion 116 17 133 40 93 3738 

28.28 Fuel Pool coo l ing and ciean-uo 144 319 65 11 449 236 263 1486 1486 1557 13454 75 

28.29 Fuel Pool F i l t e r oemlnerallzer 35 73 13 2 7b 49 56 304 304 265 3168 35 

28.30 caseous RatMasie RecorOlner ccw 39 23 3 350 14 67 497 497 1215 1292 2 

28.31 Generator H2 cool ing Makeup 4 «1 5 «1 4 130 

28.32 Generator s ta to r coo l ing water 22 3 25 3 23 710 

28.33 High pressure coolant i n j e c t i o n 104 25 4 137 66 63 419 419 476 3311 9 

28.34 HPCI ru rp lne PUTO 102 66 7 907 57 176 1317 1317 3146 3387 4 
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TABLE C - l (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

9 
OS 

ACtlVl lV Decon Remove pack snip Bury other cntgcv Total L lc rero clean A cr B cr c cr »c CF M-Hrs M-Ren 

oiiDOsal of Planl svsiems (continued) 

18.35 instrument Air 39 6 45 23 23 1272 

18.36 L iquid Radwaste 286 42 8 377 154 141 907 907 959 6813 46 

to ? 55 5 49 153S 

28.38 w i n steaa 405 341 37 4488 379 861 6410 6410 15561 13641 36 

ia.39 Main Turbine EHC Air now 13 2 IS 2 14 431 

28.40 wain Turbine tube o l I 49 7 S6 6 51 1S70 

28.di Miscellaneous Bui ldings HVAC 24 4 27 27 730 

28.42 Miscellaneous Drainage 54 9 2 55 32 27 178 178 191 1653 4 

28.43 MSIV - leakage contro l 44 6 1 57 17 23 147 147 196 1381 1 

28.44 Nuclear eo l l e r 24 15 2 64 46 24 176 176 223 635 7 

28.45 o f l cas 153 109 7 759 150 111 789 769 897 5098 6 

28.46 Process sampling 46 34 3 138 43 42 296 196 478 1695 a 

28.47 Radwaste su l l d l ng HVAC 69 7 1 40 28 28 173 173 137 1786 4 

28.48 RCic Turbine pure 65 39 3 291 70 74 530 530 1008 1101 2 

78.49 Reactor Bui ld ing closed cool ing water 53 6 61 61 1694 

28.50 Reactor su l l d l ng HVAC 691 236 35 1912 709 645 4427 4427 6b29 27103 46 

2B,5i Reactor core i so la t ion cool ing 92 16 3 105 66 51 334 334 365 3877 7 

28.53 Reactor Recirc Moior-cenerator set 119 45 5 197 134 85 584 584 663 3626 b 

28.53 Reactor Rec i rcu la t ion 46 6 1 41 20 21 135 135 140 1431 , 
28.54 Reactor water ciean-uo 64 140 30 5 305 92 130 766 7bb 1057 6228 35 

28.55 Residual Heat Removal 376 652 303 39 2481 780 877 S506 5506 8603 37067 150 

28.Sb RfPT/RFP o i l Reservoir 44 7 51 5 4b 1419 

28.57 RHR service water 49 7 56 14 42 1581 

28.58 serv ice and Admin Bui ld ing HVAC 24 4 27 27 730 

28.59 serv ice water 189 28 217 43 174 b i l l 

78.60 s o l i d Radwaste c o l l e c i i o n 58 7 1 47 25 26 165 u s 163 179S 10 

28.61 Stanobv L iquid contro l IS 2 17 17 465 

28.62 Turbine Bldg closed coolIng water 45 7 51 6 44 1431 

28.63 turb ine Bui ld ing HVAC 213 32 244 61 163 6733 

28. Totals 634 13348 3056 424 28301 8345 9274 63381 60913 2466 96136 438032 980 

29. Erect sca f fo ld ing lor svsteras removal 661 132 1013 1013 31275 
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TABLE C-l (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

9 

Activity Decon Remove Pack ship Burv otner cntgcv Total Llcterm clean A CF B CF C CF •C CF n-Hrs M-Ren 

DecomanlnatIon of site Bullclnos 

30.1 Reactor 2681 2337 390 72 7858 940 3294 17572 17572 27250 141676 519 

30.2 Turbine 1176 185 164 27 3454 368 1228 6602 6602 11978 28596 48 

30. Totals 3857 2522 553 99 11313 1308 4522 24174 24174 39229 170272 567 

31 . License terolnatlon survey 339 51 390 390 

32. Term rate license a 

SuDtoial Perloo 2 Activiiv costs 8117 24833 7153 2538 64773 73616 29219 160249 157263 3986 186634 4669 746 226 754639 2624 

Perloc I 2 uidisirlDuied costs 

1. oecon eoulonem 189 78 217 217 

2. oecon SUDDIles 470 118 586 see 

3. ooc stall relocation expenses 737 110 847 847 

-1. process Mould waste 1347 12S7 9556 1981 14591 14S91 20542 1392 32 

5. insurance 1112 111 1223 1223 

b. prooertv taxes 36 4 39 35 4 

7. Health DTrvslcs smplles 3256 B14 4070 4070 

8. Heaw eouionent rental 7302 1095 8397 7557 640 

q. snal1 tool alicmance 445 67 512 461 51 

10. pipe cut 1 ing equlonem 587 88 675 675 

11. oecon rlo 763 114 878 878 

12. Disposal ol DAW generated 835 16 2871 517 4239 4239 9959 26632 67 

13. plant energv budget 3S29 529 4056 3653 406 

14. NRC Fees 150 3S 385 J6S 

suototal unoistrIDuted costs period 2 449 7181 1273 12428 18775 5612 40719 39416 t30t 9959 20542 28024 99 

stall costs 

DOC stall cost 19640 2946 22566 22586 

ut i11tv stai1 cost 50447 7567 58014 56014 

TOTAL PERIOD 2 8566 14833 9334 3812 77201 t12478 45344 281566 277283 4286 198592 25411 748 226 782663 2722 
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TABLE C - l (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACtIVlIV DGCOH Rgoove Pack snip Burv otfwr ougcv Total Llcrero clean A cr 8 cr CCF *c cr n-Mn n-nea 

PERIOD 3 

oetnol I t ion o l Reoalning s u e Bul 101 ngs 

33.1 Reactot Ib0b4 2410 18473 924 17550 341322 

33.2 coolIng tower 2639 396 3035 3035 S6276 

33.3 Transformer roundsiIon un i t i 54 8 62 62 1109 

33.4 Turbine 10627 1594 12221 611 11610 223708 

33. Totals 29383 4408 33791 1535 32256 632416 

s i t e Closeout A c t i v i t i e s 

34. craoe a Ianascane s l t e 1892 284 2176 2176 10035 

35. final report to NK 103 t s 118 116 

suDtotal period 3 A c t i v l t v costs 31275 103 4707 36085 1653 34432 632450 

per iod 3 und is t r ibu ted costs 

i . insurance 397 40 437 437 

2. Property taxes 55 6 61 61 

3. Heavy eouipment rental 1906 286 2192 2192 

4, small tool allowance 369 55 425 425 

5. Plant energy budget 398 60 457 457 

suDtotal und is t r ibu ted costs period 3 3125 446 3571 437 3134 

s t a f f costs 

ooc s t a l l cost 3220 483 3703 3703 

u t i l i t v s t a l l cost 923 138 1061 955 106 

TOTAL PERIOD 3 31275 7371 5774 44471 3045 41376 632450 

TOTAL COST TO DECOMMISSION 8643 56108 9610 3867 78212 139689 54395 350524 304862 45662 201341 25937 748 226 1422728 
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TABLE C-l (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACtIVlIV Decon RGOOve Pack snip Burv oiher cntgcv Total ilciern clean A CF BCF c CF •CCF M-HFI n-ttett 

TOTAL COST TO DECOMMISSION WITH 18.37* CONTINCENCY: S350.S2d.ai6 

Toial NRC 11 cense terminal ion cost Is 86.97X or 

Non-nuclear demolition cost Is 13.0311 or: 

S30d.861.98d 

S a5.662.d28 

Total radwaste volume ourleo: 

Total scrap metal removed: 

Total cralt laoor requirements: 

^ Total personnel radlatIon exposure: 

Total cralt laoor cost wltn 2d.5211 comlngencv: 

228.251 CUDIC teet 

n.aos.e tons 

1.J22.727.e man-nours 

2.7dd.d man-Rem 

S 55.73d.372 
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TABLE C-2 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

(THOUSANDS OF 1993 DOLLARS) 

Activity oecon fteoove pack snip surv other cntgcv Total Llctern clean A cr e cr c cr ĉ cr M-Hrs M-RCO 

PERIOD 1 

1 . P r e p a r e p r e l l o l n a r v d e c o n a i s s i o n l n g p l a n 85 13 98 98 

1 . p r e p a r e p r o p o s e d d e c o a n l s s l o n l n g p l a n 763 39 302 302 

3. Konovo f u e l a s o u r c e m a t e r i a l n /a 

A. Decon p l a n t a p r o c e s s w a s t e a 

S. Rev iew p l a n t cmgs a s p e c s . 302 45 348 348 

f>. p o n o r m d e t a i l e d r a d s u r v e y a 

7 . l i t l m a i e u v - p t o d u c t inf i ientOTv bb 10 76 76 

fi. s u o o l t l o r 1 I c e n s e amendment 105 l b 121 121 

End p r o d u c t d e s c r i p t i o n 66 10 76 76 

1 0 . p e t a l l e d D v - p r o d u c t I n v e n t o r v 85 13 98 98 

11 . D e f i n e m a j o r w o r k seouence 493 74 567 567 

1 2 . Per l o r n s a l e t v a n a l y s i s 204 31 234 234 

1 3 . S U D N I I d i s m a n t l i n g p l a n 34 S 39 39 

1 d . R e c e i v e f I c e n s e amendment a 

15 . R e c e i v e d i s m a n t l i n g o r d e r a 

s u D t o t a l p e r i o d i A c t l v l t v c o s t s 1703 755 1959 19S9 

p e r i o d t u n d i s t r i b u t e d c o s t s 

i . Decon eou ipmen t IBS 28 217 217 

2 . oecon s u p p l i e s 132 33 165 165 

3 . ooc s t a l l r e l o c a i i o n e x p e n s e : 737 110 B47 847 

4 . p r o c e s s l i q u i d w a s t e 77 41 51 218 83 471 471 

5 . t r o u t ance 923 92 1015 1015 

b. p r o p e r t y t a x e s 38 4 41 41 

7 . H e a l t h p h y s i c s s u p p l i e s 915 229 1143 1143 

a. H e a w e o u i p m e n t r e n t a l 108 16 124 124 

i . D i s p o s a l o f DAW g e n e r a t e d 234 4 703 143 1175 1175 

NOTES: - " n / a - i n d i c a t e s t h a t l u o l h a n d l i n g , p a c k a g i n g , s h i p p i n g . and d i s p o s a l a r e c h a r g e d t o 

p l a n t o p e r a t i o n s , n o t d e c o c n l s s i o n i n g 

- " a - i n d i c a t e s t h a t c o s t s a r e i n c l u d e d I n t h e u t l l I t v s t a l f c o s t s . 

o 

7483 

columns nav not total due to rounding 



TABLE C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

AC 11VIIV Decon Remove pack snip Bury otner cntgcv Total Llcrerm Clean A CF B CF C Cf i-C CF M-HFS N-Rea 

perIod i und i s t r l ou ied costs (continued) 

10. Plant energv budgel 4810 721 5531 5531 

11. NRC rees 185 18 201 203 

12. Eoergencv Planning Fees 375 38 413 413 

suotoiat und is t r i bu ted costs period i 77 27S 55 1012 8410 1516 11345 11345 2751 525 7617 22 

s t a l l costs 

DOC s t a l l cost 3866 580 4446 4446 

u t n i t v s t a l f cost 22972 3446 26418 26418 

TOTAL PERIOD 1 COST 77 27S 55 1012 36952 57 98 44168 44168 2751 52S 7617 22 

PERIOD 2 

A C I I v i tv soec l I lea t ions 

16.1 Plant & temporary f a c i l i t i e s 323 48 372 335 37 

16.2 plant systems 274 41 315 283 31 

If.. 1 Roactor Internals 467 70 537 537 

16.4 Reactor vessel 427 64 491 491 

16.5 s a c r i f i c i a l sn letd 33 5 38 38 

16.6 Moisture seoarators/reneaters 66 10 76 76 

16.7 Reinforced concrete 105 16 171 60 60 

16.8 Turtj lne & conderoef 274 41 315 315 

16.9 pressure suppression s t ruc tu re 131 20 151 151 

16.10 primary containment 105 16 121 121 

16.11 Plant s t ructures a Oulldings 205 31 236 118 ne 

16.12 waste manageoent 302 45 348 348 

16.13 r a c l i i i v a s i t e closeout 59 9 68 34 34 

16. Total 2771 416 3187 2906 281 

planning & s i t e preostai lons 

17. prepare dismantl ing sequence 158 24 161 181 

18. Plant prep, a teno. svces 14BS 223 1708 1708 

19. Design water clean-up svstem 92 14 106 106 



TABLE C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

9 
tO 

ACtIViIV oecon Remove pack ship Burv Other cntgcv Total Llcrerm clean A CF B CF C CF *C CF M-HTS M-Rem 

20. RlotHng/ccEs/tooMno/eic. 1257 189 1446 1446 

21 . procure casks/ l iners & containers 81 12 93 93 

Dovatled work Ptotedures 

32.1 Plant svsiems 311 47 358 322 36 

32.3 vessel head 16 3 18 18 

32.3 Reactor In ierna ls 263 39 303 302 

22.4 Remalnino Duiidings 89 13 102 26 77 

22.5 CRD nouslnos s I C I tuoes 66 10 76 76 

22.6 incore InsirumentatIon 66 10 76 76 

22.7 Removal o r i r a r v conta iment 131 20 151 151 

22.8 Reactor vessel 239 36 374 374 

22.9 r a c l i i t v closeout 79 13 91 45 45 

22.10 s a c r l i l c l a l sn ie id 79 12 91 91 

27.11 Reinforced concrete 66 10 76 38 38 

22.12 Turbine t condensers 274 41 315 315 

22.13 «o ls tu re separators & refwaters 131 30 151 151 

22.14 Radwaste bu l ld lno 179 27 206 186 21 

22. is Reactor bu l Id lno 179 27 206 166 21 

22. Total 2167 375 2492 2256 237 

oecon Nsss/Rack Removal 

13. oecon NSSS 923 462 1385 1385 800 6 

24. Remove spent luel racks 399 90 157 26 1630 1192 534 4019 4019 5642 13172 66 

Nuclear stean supply svstem Rmovai 

25.1 Ree l rcu la t ion svstem pip ing & valves 91 164 91 36 3370 442 3094 3094 7450 8010 307 

25.2 Rec i rcu la t ion Punos a Motors 25 26 13 4 700 126 893 893 2358 1641 27 

25.3 CRDMS a i c i s Removal 103 74 50 30 1081 242 1580 1580 3451 5256 99 

25.4 Reactor vessel in ternals 92 2270 562 699 8369 4156 16148 16148 917 2360 612 226 39403 231 

25.5 Reactor vessel 227 4491 646 645 4360 4895 15266 15266 10216 2489 26542 163 

25. Totals 539 7036 1362 1414 16780 9861 36982 36982 24395 4869 613 226 80652 827 

Removal of Major Eouipment 

26. Main lurblne/cenerator 361 1503 355 3522 1864 1063 8467 6467 12183 8012 12 

27. wain condensers 1742 655 501 96 2552 25S7 1866 9970 9970 8849 70446 146 

3 
to 
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TABLE C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

ACtlVlIV oecon Remove Pack snip Burv other cntgcv lotal Uciern clean A CF B CF C CF -C CF M-Hrj M-Reo 

Disposal or Plant systems 

<? 

I O A A - D D i e s i e i A u x i l i a r i e s 134 30 154 154 4305 

76 .2 A d d i n j e c t o r l o r c i r c u l a t i n g w a t e r 21 3 34 24 667 

2 a . } A i r Removal and s e a l i n g s t e a n 666 188 30 1761 375 509 3519 3519 6107 21070 56 

2 8 . d A U X I 1 l a r v s team 364 145 S 796 t 7 4 252 1740 1740 3 7 t 1 11571 I B 

28 .5 B u i l d i n g v e n t s t a c k M o n i t o r i n g 3 2 . 1 9 6 3 23 33 31 94 «1 

2 8 . 6 c h e m i c a l A d d i t i o n s v s t e m 11 2 13 I 11 351 

28 .7 c h l o r i n a t i o n 12 2 I d 14 390 

28 .8 c i r c Puirohouse H V A C 38 6 44 dd 1171 

2 6 . 9 c i r c u l a t i n g w a t e r 190 29 219 44 175 6174 

2 6 . 1 0 c l e a n L O n i t e r D e m i n e r a l i z e r 137 17 3 116 63 63 400 400 403 4210 21 

2 8 . l i c o o o r e s s e o A i r 161 24 165 38 157 5166 

26 .12 c o n d e n s a t e 1964 496 69 3787 1493 1348 9176 9176 13131 62794 170 

2 8 . 1 3 c o n t a l m e n t A tmosphe re c o n t r o l 138 63 7 357 230 128 914 914 1239 4574 7 

2 8 . 1 4 c o n t a i n m e n t i n s t r u m e n t cas 79 23 4 708 76 65 456 456 722 2504 4 

2 6 . 1 5 c o n t r o l Rod D r i v e 116 16 3 137 64 60 388 388 439 3587 d 

26 .16 c o n t r o l s t r u c t u r e HVAC 162 24 186 186 5175 

28 .17 c o r e s o r a v 274 122 IS 1563 ISS 340 2468 7468 5418 8847 34 

28 .18 D e m i n e r a l i z e d w a t e r D l s t r i O u t i o n 6 - 1 7 4 d 306 

28 .19 D i e s e l A U X j a c k e t w a t e r s t o r a g e 25 4 29 29 796 

2 8 . 2 0 D i e s e l cen B l d g s & pump House H V A C 43 6 49 49 1325 

2 6 . 2 1 D i e s e l o i l s t o r a g e and T r a n s f e r 86 13 99 99 2691 

1 6 . 2 2 D o m e s t i c w a t e r D i s t r l p u t l o n 1S2 23 174 174 4615 

3 8 . 2 3 D r y w e l l A i r f l o w 8 3 - I 18 13 7 49 49 62 376 - 1 

2 8 . 2 4 E D i e s e l A U X ! I l a r i e s 43 6 49 49 1362 

1 8 . 3 5 E l e c t r i c a l ( c l e a n ) 4952 743 S69S 5695 156835 

2 6 . 1 6 E i e c i t l c a l t c o m a m i n a i e o ) 4244 757 140 4739 3352 2371 15603 15603 16432 137397 17d 

2 8 . 2 7 E l e c t r i c a l ( d e c o n t a m i n a t e d ) 26 114 30 170 26 144 4399 

2 8 . 2 8 Emergencv s e r v i c e w a t e r 158 24 161 45 136 5066 

i f l . n E x t r a c t i o n s i o a m 710 113 35 47S1 7(i7 1042 7616 7 M 8 Hi475 33092 66 

7 8 . 3 0 f e e d PUITD T u r D l n e s team 40 6 46 5 41 1393 

28 .31 r e e d w a t e r 631 135 19 733 471 355 2344 23dd 2543 19915 53 

2 6 . 3 2 f e e d w a t e r D r a i n a g e 776 149 18 741 444 389 3518 2518 2569 34193 63 

16 .33 n r c p r o t o c t I o n 335 SO 385 116 270 10839 

i e . 3 4 r u e l Pool c o o l i n g and c i e a n - u o 166 360 66 11 453 241 385 1582 1582 1571 1S110 85 

s 
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cn 
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TABUS C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

A C t l V l l V oecon Remove pack s n i p a u r v o t h e r c n t g c v r o t a i L lCTerm c l e a n A C f B C f c c r - c c r M-nrs M-Rea 

I s o o s a l o l P l a n t s v s i e o s C c o m l n u e O ) 

2 8 . 3 5 r u e l Poo l n i t e r D e n l n e r a l I z e r 82 171 15 4 153 97 125 658 658 530 7456 84 

3 6 . 3 6 caseous Radwaste ReconDiner ccw 28 47 14 3 353 17 84 555 555 1225 2174 4 

16 .37 Ga tehouses & s e c u i l t v c e n t e r H V A C 61 9 71 71 1896 

3 8 . 3 6 G e n e r a t o r H I c o o l i n g xakeuo 4 «1 5 - 1 4 128 

2 8 . 3 9 G e n e r a t o r s t a t o r c o o l i n g w a t e r 23 3 26 3 23 739 

3 8 . ao H i g h p r e s s u r e c o o l a n t i n j e c t i o n 116 27 4 149 96 69 461 461 516 3658 10 

3 8 . a i K P C \ T u r b i n e Pump 104 65 6 902 5S 177 1310 1310 3129 3428 4 

2 8 , 4 2 i n s t r u m e n t A l t 75 11 87 43 43 2441 

2 8 . 4 3 L i g u l d Radwaste 1719 239 39 1410 810 792 S009 5009 4688 53024 191 

3 6 . 4 4 t u b e o l i 47 7 54 S i t 1515 

7 8 . JS M a i n s team 450 267 36 4854 450 940 6999 6999 16831 15116 42 

3 8 . 4 6 « a i n n i r b l n e EHC A i r Flow 13 2 15 3 14 425 

3 8 . 4 7 n a m m r c I n e i u o e o l t 49 7 57 6 51 1SS0 

3 8 . 4 8 Makeup o e m l n e r a l l z e r 104 1b 120 120 3338 

3 6 . a9 Makeup w a t e r s u p o i v 71 11 8 1 82 2395 

28.SO M i s c e l l a n e o u s s u l l d l n g s HVAC 36 5 41 41 1101 

2 8 . 5 1 M i s c e l l a n e o u s D r a i n a g e 308 51 9 317 189 159 1033 1033 1099 9448 36 

1 6 . 5 2 MS l v - l e a k a g e c o n t r o l 48 5 -1 60 15 74 153 153 708 1489 3 

3 8 . 5 3 w c i e a r e o l l e r 26 10 2 55 39 22 154 154 192 868 8 

7 8 . 5 4 o i l cas 165 108 6 3S9 148 114 BOD 800 898 5450 8 

2 8 . 5 5 p r I m a r y c o o l a n t D e g a s l l i e r 71 22 3 123 66 52 356 356 426 2352 13 

2 8 . 5 6 p r o c e s s s a n ) l i ng 52 24 3 148 45 45 317 317 513 1771 4 o 
2 8 . 5 7 Radwaste B u i l d i n g HVAC 485 105 17 846 323 310 2086 2086 2934 14676 34 

o 
2 6 . 5 8 Radwaste s o l I d l I l e a t i I o n 40 82 24 2 78 47 62 335 335 270 3769 23 S 
2 6 . 5 1 

2 8 . 6 0 

nan w a t e r T r e a i m e m 

R C I C r u r o i n e Pump 

206 

66 29 3 266 66 

31 

73 

237 

526 526 

237 

996 

6490 

3118 3 c 
7 8 . 6 1 R e a c t o r B u i l d i n g C l o s e d c o o l i n g w a t e r SS 8 63 63 1759 

t 
P

0
2
-2

5
-

2 6 . 6 2 R e a c t o r B u l I d l n g H V A C 957 251 37 1990 773 685 4694 4694 6901 19087 49 

t 
P

0
2
-2

5
-

2 8 . 6 3 R e a c t o r c o r e i s o l a t i o n c o o l i n g 101 17 3 101 65 52 339 339 352 3145 8 

t 
P

0
2
-2

5
-2 8 . 6 4 R e a c t o r t t e c i t c m o t o r - c e n e r a i o r s e t 128 44 5 196 134 87 594 594 679 4099 7 

t 
P

0
2
-2

5
-

2 6 . 6 5 

2 8 . 6 6 

Reac to r R e e l r c u l a t I o n 

R e a c t o r w a t e r c l e a n - u p 65 

46 

146 

5 

29 

-1 

5 

36 

294 

18 

67 

21 

130 

129 

7S5 

1 39 

7SS 

124 

1019 

1478 

baoa 

2 

3b 

<b o >—* 
2 8 . 6 ? R e s i d u a l n e a t Removal 428 728 332 39 3646 90S 966 6047 6047 9161 19763 166 

3 8 . 6 8 R F P T / R F P o i i R e s e r v e l r 43 7 50 5 45 1394 



TABLE C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

<? 
>-» cn 

ACl lV l lV oecon tterove pack snip BUTV otnet cmgcv Total LlCTerm dean A cr B cr C CF >C CF M-HFS M-Rem 

0isoosal o l p lan t svsieos t tominue tn 

?8.69 RHR serv i ce water 122 18 140 35 105 3943 

28.70 secu r i t v Diesel Generator 1 -1 2 2 42 

78.71 serv ice and Adnln Bui ld ing HVAC 42 6 48 48 1289 

28.72 serv ice water 207 31 338 48 190 6689 

28.73 sewage Treatment 87 13 100 too 3739 

ie.74 s o l i d Rawaste c o l l e c t i o n 311 34 6 728 121 134 834 834 791 9550 52 

28.75 standby L iqu id cont ro l 14 2 17 17 459 

28.76 Turbine Bldg Closed cool ing water 45 J 52 8 44 1438 

28.77 rurb lne Bu i ld ing HVAC 231 35 266 66 199 732S 

28. Totals 83S 25038 4236 589 35645 12500 13589 92433 83S10 8973 123606 811520 1609 

29. r r e c i scat fo ld ing lor systems removal 1529 229 1758 1758 36940 

oecontaminat ion o l s i t e BulIdlngs 

30.1 Reactor 3637 2265 388 72 7858 940 3259 17440 17440 27250 138793 509 

30.2 LOW Level Raowaste racl11tv 45 3 •1 116 40 205 305 403 1062 2 

30.3 Miscellaneous st ructures 41 5 1 179 48 374 374 621 1009 

30.4 Radwaste Bul Id lng 494 8 40 8 1274 16 448 3388 3288 4417 11873 64 

30.5 Turbine 1160 181 163 27 3454 368 1219 6573 6572 11978 38096 47 

30. Totals 4377 2474 600 109 12882 1324 5014 36779 36779 44669 180832 643 

3 i . License terminal ion survey 339 51 390 390 

32. Terminate l icense a 

subtotal per iod 2 A c t i v i t y costs 8816 37073 8360 2489 73012 27787 31859 191196 181955 9441 219543 4869 612 326 1152575 3313 

per iod 2 und is t r i bu ted costs 

1 . Decon eouipmoni 189 28 317 217 

2. Decon SUDPIles 457 114 571 571 

3. DOC s t a f f re loca t Ion exoenses 737 110 847 847 

4. process l l o u l d waste 487 1414 1324 1O027 2087 15339 15339 21566 1441 34 

s. insurance 1079 108 1187 1187 

6. prooertv taxes 35 3 38 34 4 

7. Heal i n phvslcs supbiles 3161 790 3951 3951 

s 
ts 
ts 
b 
o 



TABLE C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

A t U v U V BOIV OTTieT cmgcv Total l lcTerra d e a n A CF B CF C Cf -C Cf M-HFS M-Rea 

perioa 2 und ts t r ibu tea costs (continued) 

8. Heaw equlomem rental 7088 1063 8151 7336 e is 

9. smal l too l a l Icmance 665 100 765 689 77 

10. Pipe c m l i ng eoulpmcm 587 88 675 675 

11 . oecon r i g 763 114 878 878 

12. Disposal ot DAW generated 80ft l b 282S 507 4155 4155 9799 2S853 65 

13. Plani energv budgel 4165 635 4790 4311 479 

14. NRC fees 340 34 374 374 

SuDtotal undlstr l tMj ted costs period 3 487 2222 1340 12852 1926S 5773 41939 40564 1374 9799 21566 27294 98 

s t a l l COS IS 

ooc s t a f l cost 23791 3569 27359 27359 

u t i i i t v s t a l l cost 59666 8950 68615 68615 

TOTAL PERIOD 2 9303 37073 10S82 3829 85863 130509 52151 329309 318494 0815 279347 26435 612 226 1179869 3411 

DemoMtlon ol Remaining si te Buildings 

33.1 Reactor 16064 2410 18473 924 17550 341333 

33.2 Ada in l s t r a t l on 173 26 199 199 2902 

33.3 Circ water Puaphouse a water Treat S60 84 644 644 10099 

33.4 cont ro l 2763 414 3177 3177 43975 

33.s cool ing Tower 3638 396 3034 3034 56262 g 
33.6 Diesel Generator 1247 187 1434 1434 17S72 

33.7 Diesel Generator " E -

514 77 591 S91 8156 

33.8 Domestic f i r e pumphouse 5 «! 6 6 114 

P
02

 33.9 Engineered safeguard ft sprav Pond 4225 634 48S9 4859 73168 

P
02

 

33.10 Hazardous waste storage r a c l l l i v 12 2 14 14 264 to 
3 3 . i l tow Level Radwaste F a c i l I i v 1318 198 1516 76 1440 21308 

5
-0

0
 33.12 Miscellaneous s t ructures 1424 214 1638 1638 28840 

5
-0

0
 

33.13 Mlscellaneous vard s t ruc t a. roundatIons 304 31 235 235 2879 

33.14 North and south Gatehouses 501 75 576 576 7701 



TABLE C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

ACIIVlIV oecon Recove Pacit snip Burv other cntgcv Total Llcrern clean A CF B CF C CF "C CF M-MFS M-Rea 

9 

D e o o l l i l o n o f R e n a m i n g s i t e D u l l O l n g s ( c o n t i n u e d ) 

3 3 . 1 5 P r o l e c t o l f I c e 398 45 347 342 4965 

3 3 . 1 6 Radwas te B u l I d l n g 3987 448 3435 172 3263 53629 

3 3 . 1 7 R i v e r i n t a k e s t r u c t u r e 3S7 39 396 296 4410 

3 3 . 1 8 s e c u r i t y c o n t r o l c e n t e r 63 9 73 73 916 

3 3 . 1 4 s e r v i c e a A d m i n i s t r a t i o n asa 68 533 533 8717 

3 3 . 3 0 sewage t r e a t m e n t P l a n t 26 4 30 30 539 

3 3 . 3 1 l u r o i n e 10627 1594 13221 611 11610 223708 

3 3 . T o t a l s 46360 6954 S3314 1782 S1S33 910447 

s i t e C l o s e o u t A c t i v i t i e s 

3 d . Remove RUDDie 3S27 529 4056 4056 10757 

3 5 . c r a d e a l andscaoe s i t e 1892 384 2176 3176 10035 

3 6 . r i n a l r e o o r t t o NRC 103 15 118 118 

s u b t o t a l P e r i o d 3 A c t l v l t v c o s t s 51779 103 7783 59664 1900 57764 931238 

P e r i o d 3 u n d i s t r i b u t e d c o s t s 

i . i n s u r a n c e 149 15 163 163 

2. P r o o e r t v t axes 17 3 19 19 

3 . H e a w eou lomen t r e n t a l 1981 297 2378 7278 

a . smal1 t o o l a l l o w a n c e 539 81 620 630 

5 . P l a n t e n e r g v Duoget 137 20 157 157 

s u D t o t a l u n d i s t r i b u t e d c o s t s P e r i o d 3 2823 415 3238 163 3074 

s t a f f c o s t s 

DOC s t a f f c o s t 8053 1708 9261 9261 

u t n i t v s t a l f c o s t 7039 1056 8095 7386 810 

TOTAL PERIOD 3 51779 18017 10461 80258 9349 70908 931238 

TOTAL COST TO DECOMMISSION 9380 88852 10857 3885 86875 185478 68409 453735 372013 81723 232093 26961 612 326 2118724 
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TABLE C-2 (continued) 
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

AC 11VlIV Decon Remove pactc snip Burv otner cmocv t o i a l UcTern Clean A CF B C F CCF *c CF H-HFS H-Rea 

IOTAL COST TO DECOWtlSSION WITH 17.75X CONTINGENCY: S453.73S.07I 

total NRC license lermlnat Ion cost Is Bt.'m or 

ôn-nuclear demolition cost is le.ou or: 
S37J.011.744 

S B1.7J3.388 

Total radwaste volume buried: 

Total scrap metal removed: 

Total cralt laoor reoulrements: 

OO Total personnel radial ion enoosure: 

total cralt labor cost wltn 22.43% cominaencv: 

<? 
259.891 cuoic teet 

35.712.1 tons 

3.118.724.0 man-hours 

3.432.8 man-Rem 

S 80.990.936 

I 
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T A B I ; ^ : - 3 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM E L E C T R I C STATION UNIT 1 

(THOUSANDS OF 1993 DOLLARS) 

A C t I V l I V oecon Remove Pack snip Bury other cntgcv total Llcrer 

PERIOD i : Mottoalling ACIIVI t ies 

1 . preoare OrelImlnarv decoonlsslonlng plan 79 12 91 91 

3. preoare prooosed decomissioning plan 205 31 236 236 

3 . Remove luel a source material n/a 

J . Decon plant a process waste a 

5 . Review plant dwgs l specs. SS 13 98 98 

ti. perlorn detailed rad survey a 

7. fstlmate Dv-product Inv'entorv 6b 10 76 76 

e. Suonli (or possession-only license 66 10 76 76 

q . End product description 66 10 7b 76 

10 Detalled Dv-product inventorv 99 15 113 113 

11 Define major work seouence 6b 10 76 76 

n perloro safety analysis of ooeraiion 131 20 151 151 

13 perform safety analysis oi end product 131 20 151 151 

14 suOmlt dlsmanuing Plan 6b 10 76 76 

15 Receive possession-only license a 

ACI IV I IV soeci(leatIons 

16 1 prepare plant and fac i l i t ies lor SAESTOR 323 48 372 372 

i b 7 Plant systems 274 41 315 315 

l b 3 plant structures and Dulldlngs 205 31 236 236 

1b 4 waste management 131 20 151 tS1 

16 5 racll1tv and site dormancy 131 20 151 151 

l b Total 1065 IbO 1225 1225 

Doialled w rk Proceouros 

17 1 Plant svsteras 311 47 3 SB 358 

17 2 rac l l l i v closeout S dormancy 79 12 91 91 

17 Total 390 58 448 448 

9 
5D 

- -n/a" indicates that fuel handling, packaging, snipping, and disposal are charged to 

plant operations, not deconnlssioning 

- "a" Indicates that costs are included In the utllltv staff costs. 

- coiunm mav not total due to rounding 



TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQTJEHANHA STEAM ELECTRIC STATION UNIT 1 

O 

ACtlVlIV Decon Remove pack snip Burv Other Cntgcv Total llcrerm clean A CF B CF C CF *C CF M-Hrs M-Rem 

IS. Procure vacuum drying system 7 «i 8 8 

19. Draln/de-energlze non-cont. svstemi a 

20. Drain a drv NSSS a 

11 . Draln/de-energlze contaminated systems a 

22. Decon/secure contaminated systems a 

oecontaminatIon ot site Buildings 

23.1 Reactor 1991 996 2987 1991 996 54686 

23.2 ruroine 744 372 1115 744 372 17611 

23. totals 2735 1367 4102 2735 1367 72296 

2J. prepare suooort equipment tor storage 2Sa 39 297 297 3000 3 

25. install containment pressure equal. line 24 4 28 28 700 2 

26. interim survey prior to dormancy 339 51 390 390 

27. secure OulIdlng accesses a 

26. preoare a suomlt interim reoort 38 6 44 44 

SuDtotal period i actlvltv costs 2735 283 2898 1645 7760 6393 1367 75996 5 

period 1 unoistriouted costs 

i . oecon equipment 169 28 217 217 

2. Decon supplles 132 33 16S 165 

3. process liquld waste 335 177 220 947 360 2040 2040 2279 515 12 

J. insurance 246 25 271 271 

5. property taxes 10 1 11 11 

6. Health physics supplies 915 229 1143 1143 

7. smal1 tool allowance 45 7 52 52 

6. Disposal ot DAW generated 231 4 793 143 1172 1177 2751 74S3 19 

9. Plant energv Dudget 967 145 1112 1112 

10. NRC rees 49 S 54 S4 

11 . Emergency Planning rees 100 10 110 110 

suDtotal undlsirlDuted costs period 1 335 408 225 1741 2653 966 6347 6347 2751 2279 7998 31 

Start costs 

ut11Itv stalI cost 5487 622 6304 6304 

3 
ts 
cn 
<b 
o 



TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACUVltV Decon Remove pack snip Burv oiher cmocv Total L lc rero clean A cr B Cf c CF *c CF H-HFS "-Ren 

TOTAL COST TO SAFSTOR 3070 283 408 135 1741 11033 3652 30413 11)044 1367 3751 3279 83994 35 

TOTAL COST TO SAFSTOH WUH 21.79% CONT INCENCV: S20.411.934 

9 
tO 

i o t a ! s^fMOR t&Cwaue volinie Dyrtefl-. 

Total scran reoovec: 

Total c ra l t labor reoulrements: 

Total oersonnel rad la t Ion exposure: 

Total c r a l i laoor cosl u l t n 21.79s conilnoencv: 

5.030 cuoic leet 

o.o tons 

83.994.5 nan-nours 

35.4 nan-Reo 

52.526.761 

3 
to 

i to 

b o 



TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACtlVllV oecon Remove Pack Ship Burv otner cntgcv Total LlCTerm clean A CF B CF c CF --c CF H-wrs M-Rgn 

SAFSTOR DORHANCY 

PERIOD 2: sals tor Annual walntenance cost 

9 
to 

1. ouarierlv inspect Ion 

2. semi-annual enviromental survey 

3. prepare reports 

J. Health physics SUDD Hes 

s. insurance 

6. property taxes 

7. Disposal oi comamlnaied sol 10 waste 

8. situalnous rool replacement 

9. Maintenance supplies 

to. Plant energv Dudget 

11. NRC Fees 

12. Emergencv Planning rees 

is. site maintenance stall 

PERIOD 2 AMNUAL HAINTENANCE TOTALS 

HAINTENANCE COST TOR 54.4 YEARS MBMANCY; 

S 

S 

S 

38 9 45 45 

8b 9 95 9S 

10 1 11 11 

b 44 44 

25 4 29 29 

77 19 97 97 

163 24 187 187 

11 1 12 12 

8 -1 9 9 

576 86 662 862 

992 160 1190 1190 

S 64 .727 .288 

35 

35 

5-
3 

i 
ts 
cn 
b 
o 



TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACtIVlIV Decon Remove Pack snto Burv otner cmgcv t o t a l LlcTern clean A c f a Cf c Cf *c cr H-Hrs H-Rea 

to 
OS 

1. Review olani Owns s specs. 302 45 348 348 

?. per torn detailed rad survev n/a 

J. End product description bb 10 76 76 

d. oetalled Dv-product Inventorv 85 13 98 98 

5. Deilre major work sequence d93 74 567 567 

6. perlorm safety analysis 20d 31 23d 234 

7. stiDmii dismantling plan 3d S 39 39 

8. Receive oismantllng order a 

subtotal period i ACIIvltv costs 118d 178 1362 1362 

period 3 undlsirlDuted costs 

i . Doc staff relocation expenses 737 110 847 B47 

2. insurance 369 37 406 406 

3. prooertv taxes ts 2 17 17 

d. Heal in phvslcs supplies 915 329 1143 1143 

S. Heaw equipment rental 2dO 36 276 276 

Disposal oi DAW generated 235 d 793 143 1176 1176 

7. plant energv budget 1d80 722 1702 1702 

B. NRC roes 7d 7 81 81 

subtotal LTTdisiribuied costs period 3 235 d 793 3829 786 5647 5647 

sta l l costs 

ooc stafl cost 8561 1284 9845 9845 

u u u t v stall cost 13307 1996 15303 15303 

TOTAL PERIOD 3 COST 235 d 793 76881 4344 32157 32157 

2751 

2751 



TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

A c t i v i t y Decon Remove pack SMc Bury ottier cmocv Total Llcterm clean A CF B CF c CF -C CF M-HFS H-Rea 

Activity speclllcatIons 

<? 
to 

9.1 Re-activate plant a temorarv facilities 484 73 557 501 56 

9.2 plant svsteas 274 41 315 283 31 

9.3 Reactor internals 467 70 S37 537 

9.4 Reactor vessel 427 64 491 491 

9.S sacrlilclal shield 33 S 38 38 

9.6 nolsture seoarators/reheaters 66 10 76 76 

9.7 Reiniorced concrete 105 16 121 60 60 

9.a Turbine a condenser 274 41 315 315 

9.9 pressure suppression structure 131 20 151 151 

9.10 primary conialment 105 16 121 121 

9.11 Plant structures & buildings 205 31 • 236 118 ne 
9.12 waste manaoenent 302 45 348 348 

9.13 FacM i tv a site closeout 59 9 68 34 34 

9. t o t a l 2932 440 3372 3073 300 

Piannlno a sue ereoarations 

10. Preoare dismantling seouence 158 24 181 181 

i t . Plant prep, a terc. svces 1485 223 1708 1708 

12. Design water clean-up svstea 92 14 106 106 

13. Rigglng/ccES/iooiing/etc. 1257 189 1446 1446 

14. procure casks/liners a containers 81 12 93 93 

Detailed wtk procedures 

15.1 plant systems 311 47 358 322 36 

15.7 vessel neao 16 2 18 18 

15.3 Reactor Internals 263 39 302 302 

IS.4 Remaining bulIdlngs 89 13 102 26 77 

15.5 CRD housings & i c i tubes 66 10 76 76 

15.6 incore Instrumentation 66 10 76 76 

15.7 Removal primary contalrment 131 20 151 151 

15.a Reactor vessel 239 36 274 274 

15.9 f a d 11 t v doseout 79 12 91 45 45 

I 
3 
to 
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TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACllVltV Decon Reoove pactc snip Burv oiner cmocv fotat ifcTero clean A CF B CF C CF >C CF M-Hrs M-Reo 

oeiaiiea work procedures (continued) 

15 10 s a c r i f i c i a l s h i e l d 79 12 91 91 

IS 11 R e i n f o r c e d c o n c r e t e bb 10 7b 38 38 

IS 12 T u r b i n e s c o n d e n s e r s 274 d1 315 315 

15 13 M o i s t u r e s e p a r a t o r s a r e h e a i e r s 131 20 151 151 

15 I d Radwas te b u l l d l n o 179 27 20b 18b 31 

IS IS R e a c t o r O u l I d l n o 179 27 20b 18b 21 

15 T o t a l 21 b7 325 2492 225b 237 

l b Renovo spent l u e l r a c k s 377 90 155 2b 1b30 1192 521 3991 3991 5842 12396 

<? 
to 
cn 

suclear stean suppIv svstea Removal 

17.1 Recirculation svstem Plplno a valves 

17.2 Recirculation Pumps s Motors 

17.3 CRDMS a icis Removal 

17.4 Reactor vessel internals 

17.s Reactor vessel 

17. Totals 

85 152 90 36 2270 435 3067 3067 7450 7370 188 

23 24 12 4 700 124 888 888 2358 1524 «1 

9b 74 SO 30 1081 238 1568 1568 3451 5016 4 

bb 1957 450 382 6534 3343 12733 12733 917 2431 408 226 30884 7 

210 4373 646 666 4305 4789 14989 14989 12707 2177 b 6 

480 6579 1249 1117 14891 8939 33246 33246 76884 7431 408 226 68571 206 

Removal of wafer Eouipment 

is. natn Tuiblne/ceneratot 

19. Main condensers 

240 1486 255 3522 1864 1055 8421 8421 

606 496 9b 2552 2557 1853 9903 9903 

12183 

8849 

7344 

18912 

11 

135 

Disposal oi Plant svsiems 

2 0 . 1 A d d i n j e c t o r l o r c i r c u l a t i n g w a t e r 13 2 IS 15 425 

2 0 . 2 A i r Removal and s e a l i n g s team 536 174 19 1751 362 471 3312 3312 6071 16861 44 

2 0 . 3 B u i l d i n g v e n t s t a c k M o n i t o r i n g 2 1 «1 8 5 3 19 19 27 61 - I 

2 0 . 4 C h e a t c a l A O d t t l o n s v s t e m 1 •1 2 . «1 1 45 

2 0 . 5 ' C h l o r i n a t i o n 5 « I 6 6 160 

2 0 . 6 c i r c pumphouse HVAC 30 4 34 34 911 

2 0 . 7 c i r c u l a t i n g w a t e r 181 27 208 42 166 5869 

2 0 . 8 C l e a n t o n i t e r o e m l n e r a l l z e r 119 19 3 130 69 62 401 401 450 3618 16 

2 0 . 9 comoressed A i r 128 19 147 22 125 4106 

2 0 . 1 0 c o n d e n s a t e 1131 286 38 2648 690 818 S610 5610 9181 35163 96 

3 0 . 1 1 c o n t a i n m e n t A tmospne re c o n t r o l 109 54 7 306 189 108 773 773 1061 3590 6 

3 
ts cn 
t o o 



TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

to 
o 

A C t ( V l I V Decon Remove pack s n i p Bu rv o t h e r C n t g c v T o t a l L icTerra clean A cr B cr c cr -c CF M-HFS M-Rea 

D l s o o s a l o f P l a n t sys tems ( c o n t i n u e d ) 

l o . i i c o m a l n r o e m i n s t r u m e n t cas 67 23 4 306 78 62 443 442 713 3117 3 

3 0 . 1 3 c o n t r o l Rod o r I v e 98 19 3 129 69 57 374 374 447 3000 3 

3 o . i d c o n t r o l s t r u c t u r e HVAC 34 4 27 27 720 

3 0 . i s c o r e s p r a v 340 135 16 1593 173 340 2486 3486 5523 7748 21 

3 0 . 1 6 o e m l n e r a l 1 zed w a t e r D i s t r i b u t i o n - 1 -1 1 «1 «1 31 

30 .17 o l e s e l c e n B l d g s a PUBO House H V A C 34 4 28 28 746 

20. I B o r v w e l I A i r n o w 7 3 - 1 18 13 7 48 48 62 346 «1 

20 .19 E l e c t r i c a l ( d e a n ) 949 142 1093 1092 30065 

3 0 . 2 0 E l e c t r i c a l ( c o n t a m i n a t e d ) 3361 433 BO 2687 1901 1309 B669 8669 9316 73922 94 

30 .31 [ l e c t n c a i ( d e c o n t a m i n a t e d ) 14 66 17 97 14 83 2515 

2 0 , 2 2 Emergency s e r v i c e w a t e r 59 9 68 17 51 1883 

20 .33 E x t r a c t i o n s team 600 294 35 4660 699 989 7277 7277 16159 19448 55 

2 0 . 2 4 r e e d pump t u r b i n e s team 37 6 43 4 38 120S 

2 0 . 2 5 r e e d w a t e r 534 130 20 718 452 373 2167 2167 2488 16453 43 

2 0 . 2 6 r e e d w a t e r D r a i n a g e 639 151 20 775 457 363 2404 2404 2688 19828 51 

20 ,27 r u e P r o t e c t i o n 116 17 133 40 93 3738 

20 .28 f u e l Pool c o o l i n g and c l e a n - u p 129 289 64 11 449 236 247 1435 143S IS57 11945 66 

2 0 . 3 9 Fuel Pool F i l t e r D e m i n e r a l i z e r 31 66 13 2 76 49 57 289 289 265 3808 31 

2 0 . 3 0 caseous Radwaste R e c o n c i n e r ccw 35 23 3 350 14 66 493 492 1215 1163 2 

2 0 . 3 1 G e n e r a t o r H2 c o o l i n g Makeup 4 - 1 5 «1 4 130 

2 0 . 3 2 G e n e r a t o r s t a t o r c o o l I n g w a t e r 22 3 35 3 23 710 

2 0 . 3 3 H i g h p r e s s u r e c o o l a n t i n j e c t i o n 95 25 4 137 86 60 407 407 476 2978 8 

2 0 . 3 4 H P C I T u r b i n e pump 93 65 7 907 57 175 1304 1304 3146 3046 3 

2 0 . 3 5 i n s t r u m e n t A i r 39 6 45 23 23 1273 

2 0 . j ( j U g u t f l R&dwas ie 259 42 8 277 154 135 873 873 959 7918 43 

2 0 , 3 7 t u b e 01 I 4B 7 SS S 49 1525 

2 0 . 3 8 w a i n s team 368 238 37 4488 379 851 6360 6360 15561 13302 34 

2 0 . 3 9 M a i n r u r b l n e E H C A i r n o w 13 2 IS 2 14 431 

2 0 . 4 0 M a i n T u r b i n e i u o e o i l 49 7 56 6 51 1570 

20 .41 M i s c e l l a n e o u s B u i l d i n g s HVAC 24 4 37 27 720 

2 0 . 4 2 M i s c e l l a n e o u s D r a i n a g e 49 8 2 55 32 36 171 171 191 1482 4 

2 0 . 4 3 M S I V - Leakage c o n t r o l 40 6 I 57 17 33 141 141 196 1220 2 

2 0 . 4 4 N u c l e a r B O I l e r 31 15 2 64 46 34 173 172 223 734 7 

30..15 Of 1 Gas 13H 107 7 259 150 108 768 768 897 4578 7 

a 
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TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

to 

A C t l V l I V Decon Remove Pack s n i p B u r v o t n e r c m o c v t o t a l U c T e r n c l e a n A c r B c r c c r -C C f M-HTS M-Ren 

D i s p o s a l o l P l a n t s v s t e a s ( c o n t i n u e d ) 

i o . J 6 P rocess s a n c i l n j 42 34 3 138 43 40 290 290 478 1431 3 

J O . R a d w a s t e B u l l d l n o H V A C 64 7 1 40 38 37 166 166 137 1623 3 

70 .d f l RCic T u r D l n e PUBO 59 29 3 291 70 73 522 522 1008 1888 3 

70 .49 R e a c t o r B U I I d l n q c l o s e d c o o l i n o w a t e r S3 8 61 61 1694 

70 . so R e a c t o r B u l l d l n o HVAC 809 233 35 1912 709 624 4321 4321 6629 24343 41 

7 0 . S I R e a c t o r c o r e i s o l a t i o n c o o l I n o 83 17 3 105 66 49 323 323 365 3581 7 

3 0 . 5 2 R e a c t o r R e c i r c M o t o r - G e n e r a t o r s e t 107 44 5 197 134 82 569 569 683 3433 6 

20 .53 R e a c t o r R e c i r c u l a t i o n 42 6 1 41 30 20 130 130 140 1273 1 

20 .54 R e a c t o r w a t e r c l e a n - u p 56 127 30 5 305 93 133 737 737 1057 5519 31 

20 .55 R e s i d u a l Heat Removal 3S2 593 298 39 3481 780 849 5391 5391 8603 34135 114 

2 0 . 5 b R r p r / R F P o i l R e s e r v o i r 44 7 51 5 46 1419 

20.57 RHR s e r v i c e w a t e r 49 7 56 14 42 1581 

70 .5 f l s e r v i c e and Admin B u i i d l n o HVAC 24 4 27 27 720 

2 0 . 5 9 s e r v i c e w a t e r 189 38 217 43 174 6113 

2 0 . 6 0 s o l i d Rawaste c o l l e c t i o n S3 7 1 47 35 25 158 158 163 1615 9 

2 0 . 6 1 s tandDV L i q u i d c o n t r o l 15 2 17 17 465 

2 0 . 6 2 t u r o i n e B l d g C l o s e d c o o l i n g w a t e r 45 7 51 8 44 1431 

3 0 . 6 3 l u r o i n e B u i l d i n g HVAC 213 32 244 61 183 6723 

2o . t o t a l s 581 12227 3012 424 28301 8345 8962 61852 59384 2468 98136 397939 877 

2 1 . E r e c t s c a f t o l d l n o t o r s v s t e a s remova l 881 132 1013 1013 31375 

D e c o n t a m l n a t I o n o l s i i e e u i I d l n g s 

2 2 . 1 R e a c t o r 2446 2114 384 72 7858 940 3120 16935 16935 27250 138378 470 

2 2 . 2 T u r b i n e 1088 166 161 27 3454 368 1179 6443 6443 11978 25898 4 1 

2 2 . T o t a l s 3534 7780 545 99 11313 1308 4299 23378 23378 39229 154176 513 

2 3 . L i c e n s e t e r m l n a i f o n s u r v e v 339 51 390 390 

2 4 . T e r n i n a t e l i c e n s e a 

S U D t o t a l P e r i o d A A c t l v l t v c o s t s 6714 22903 6943 2018 62208 33777 27028 151591 148588 3004 191123 2431 408 226 680613 1806 
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TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

A c t i v i t y Decon Remove Pack snip Bury other cntgcv Total LicTero clean A CF B CF c CF *C CF M-HFJ M-Reo 

perlod A undistributed costs 

OO 

1. Decon eaulomeni 189 38 217 217 

3. oecon supp11es 401 100 502 SO 2 

3. ooc sta f f relocation expenses 737 110 847 847 

4. process IIguld waste 408 896 887 47 58 1090 7638 7638 10381 847 20 

5. insurance 948 95 1043 1043 

b, prouertv taxes 30 3 33 30 3 

7. Health pnvslcs supplies 3778 694 3472 3472 

S. Heavy eouipment rental S047 757 5804 5223 580 

9. smalI tool allowance 400 60 460 414 46 

10. pipe c u t t i n g equipment 587 88 675 675 

11. Disposal of DAW generated 702 14 24 57 441 3614 3614 8521 32723 57 

12. Plant enerov budget 3469 370 2839 2555 284 

13. NRC Fees 307 31 337 337 

suDtotal undistributed costs period J 408 1398 700 7214 13893 3869 27481 26568 914 8S21 10381 23569 76 

stall costs 

DOC s t a f f cost 16968 2545 19513 19513 

u t I i I t v s t a f f cost 41943 6291 48235 48235 

TOTAt PERIOD d 7133 33903 8341 2719 89423 96580 39733 246821 742903 3917 199644 12813 408 226 704181 1881 

PERIOD 5 

Domol11ion of Remalnlna sl to BUIla Ings 

25.1 Reactor 

25.2 cool Ing Towr 

25.3 Transformer Foundation unit 1 

75.4 lurDine 

25 . T o t a l s 

s i t e c l o s e o u t A d l v l t l e s 

2 6 . c r a d e a l andscape s i t e 

7 7 . F i n a l r e o o r t t o NRC 

s u D t o t a l p e r i o d s A c t l v l t v c o s t s 

16064 

2639 

S4 

10627 

29383 

2410 18473 

396 3035 

8 62 

1594 12221 

4408 33791 

924 17550 

3035 

62 

611 11610 

1535 32356 

2176 284 2176 

103 IS 118 118 

103 4707 36085 1653 34433 

341322 

56276 

1109 

233708 

633416 
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TABLE C-3 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1 

ACIIVl tV Decon Remove pack shlo Bury otner cntgcv Total LIcTerra Clean A cr 

period 5 m d i s t r i o u t e d cosis 

i . insurance 196 40 435 435 

I . prooertv taxes 55 6 61 61 

3. Heavy eoulpDent rental 1937 289 2216 7216 

J . small tool allowance 369 55 425 425 

s. Plant enerov Dudget 398 60 457 457 

SuDtotal und is t r ibu ted costs period s 3145 449 3594 435 3159 

s t a l l costs 

DOC s t a l l cost 3330 483 3703 3703 

u t l l l t v s t a l l cost 933 138 1061 955 106 

TOTAl PERIOD S 11375 7391 5777 44443 3043 41400 

TOTAL COST TO DECOHM1SSION 10197 5J-161 90d7 3959 73964 195833 62109 408561 361876 46685 212107 

TOTAL COST TO DKO>WISSI0N WITH 17.93* CONTINGENCY: S408.56O 640 

Total NRC 1Icense terminat ion cost Is 88.57* or S361.875 648 

Non-nuclear demol i t ion cost Is i t . a a x or : S 46.684 976 

9 
CO 

Total radwaste volume burled: 

Total scran metal removed: 

Total cralt laoor reouIrenems: 

rotal oersonnel radiat Ion exposure', 

Total cralt labor cost wltn 25.1% conilnoencv: 

227.832 cubic leet 

11 .408.8 tons 

1.430.003.0 man-nours 

1.940.9 man-Rem 

J 56.036.720 



TABLE C-4 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

(THOUSANDS OF 1993 DOLLARS) 

AClIVltV Decon Remove Pack snip Nirv other cntgcv Total UcTerm clean A CF B C F CCF -CCF M-Hri M-Rem 

PERIOD i : MotrOalIina Activit ies 

9 
CO 

o 

1 . prepare oreilmlnarv deconnlsslonlng plan 79 12 91 91 

2. prepare proposed oecoflmlssioning plan 305 31 23b 236 

3. Remove tuel s source material n/a 

d . oecon plant a process waste a 

S. Review plant dwgs a specs. as 13 98 98 

6 . perlorm detailed rad survev a 

7. Estimate Dv-oroduct inventorv 66 10 76 76 

6. suDralt lor possesslon-onlv license 66 10 76 76 

9 . tno otoouci description bb 10 76 7b 

1 0 . Detalled Dv-proouci Inventorv 99 15 113 113 

1 1 . DelIne major work seouence 66 10 7b 76 

12. perform saletv analvsls of ooeratlon U l 20 151 151 

1 3 . Perform saletv analysis of end product 131 20 151 151 

1 J . suDmlt dismantling Plan bb t o 7b 76 

I S . Receive possession-only license a 

A C t I V l ty specifications 

16 .1 prepare plant and lac! Miles for SAFSTOR 333 48 372 373 

l b . 3 Plant systems 374 41 315 315 

16.3 Plant structures ana oulldlnas 305 31 33b 236 

1 6 . 4 waste managemenl 131 30 151 151 

1 6 . S rac l l I tv and site dormancy 131 20 151 151 

1 6 . Total 106S 160 1225 1225 

Detailed wrk Procedures 

17.T Plant svsteras 311 47 358 358 

1 7 . 3 rac l l l i v closeout & dormancv 79 12 91 91 

1 7 . Total 390 56 448 448 

NOTES - "n/a' Indicates tnai fuel Handling, packaging. snipping, and disposal are charged to 

otant operations, not Oecoraalssionlng 

- -a" Indicates that costs are included in the utility stafl costs. 

- columns mav not total due to rounding 

3 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

9 
OS 

ACllVl IV oecon Remove Pack snip Bury Otner Cntgcv t o t a l Llcrerm clean A cr B cr C Cf -C cr M-HTS M-Rea 

IB. procure vacuua dry ing svstea 7 -1 8 8 

19. oralrVde-energlze non-cont. svstews a 

JO. Drain a drv NSSS a 

11. Draln/de-energlze contaialnated systems a 

12. Decon/secure contaminated systems a 

oecon[aa 1nallon ol s i t e Bul ia ings 

23.1 fieactor 1991 996 3987 1991 996 54686 

33.2 tow Level Radwaste r a c l i i t v 29 15 44 39 15 697 

23.3 Miscellaneous s t ructures 8 4 13 8 4 199 

33.d Radwaste BUI Id lng 317 158 475 317 158 7506 

33.5 tu rb ine 7a a 373 1115 744 373 17611 

33. t o ta l s 3090 1545 4635 3090 1545 80696 

2J. preoare suooon eguiDmeni tor storage 258 39 297 297 3000 3 

25. i n s t a l l containment pressure equal. l ine 2a 4 28 38 700 2 

26. i n te r im survev p r io r to aormancv 339 51 390 390 

27. secure bu i ld ing accesses a 

2ft. preoare & suBmlt imertra report 38 b 44 44 

suoiotai period t A C I I V I I V COSIS 3090 183 7698 3033 8292 6747 1S4S 64398 5 

perloo 1 und is t r ibu ted costs 

i . oecon eouiooeni 169 28 317 217 

2. oecon supplles 132 33 165 165 

3. process I Iquld waste 3a 3 181 226 970 369 2090 3090 2335 S28 12 

d. insurance 246 35 371 371 

5. prooertv taxes 10 1 11 11 

6. Healtn pnvslcs supplies 915 339 1143 n a s 

7. smal I tool ailowance 50 7 57 57 

8. Disposal ot DAW generated 231 4 793 143 1173 1172 2751 7483 19 

<). Plani energv budget 1206 161 1389 1389 

10. NRC fees 49 S 54 54 

11. tmergencv Planning rees 100 10 110 110 

suhiota l urx i ls i r I but en cosis Period t 343 412 330 1764 3899 1031 6680 ftdSO 2751 3315 8011 11 

I 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

ACI iv l tV oecon Remove Pack smo Burv otner cntgcv Total LlcTern clean A CF B CF C CF >C CF M-HFJ M-RGO 

Statl costs 

utilltv stall cost 1213S 1835 14070 14070 

10TAI COST TO SAFSTOR 3433 181 d U 210 1764 18012 4888 39043 37497 1545 37S1 2335 92409 3b 

TOTAt COST TO SAFSTOR WITH 20.24X CONT INGE NO': S29.041.90b 

Total SAFSTOR rathaste volume Our led: 

ro ta l scrao removed: 
CO 

ro ta l c r a l t labor reoulrements: 

Total oersonnel rad la t ion exposure: 

Total c r a l t labor cost w l t n 20,24X comlngencv: 

5.086 cubic teet 

o.o tons 

92.408.b man-hours 

35.7 man-Rem 

S2.774.498 

s 
to 
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cn 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

ACIIVlIV oecon Recaove Pack sniD Burv other cmocv Toial LlcTern Clean A CF B C F c cr - c c r M-Hrs M-Ren 

SArSTOR DORMANCY 

PERIOD ?: salstor Annual Maintenance cost 

9 
CO 

1. ouarterlv msDectlon S 

2. Semi-annual envlrorvnental survev s 

3. preoare reoorts s 

d. Health ohvslcs supplies 3b 9 45 45 

5. insurance 8b 9 95 95 
6. prooertv taxes 10 1 11 11 

7. Disposal of contaminated solid waste 1 -1 37 6 44 44 

8. Bituminous rool replacement 148 22 168 168 
9. Maintenance supplies 77 19 97 97 

10. Plant enerov oudoet 170 26 196 196 
J1 . SRC rees 11 1 12 17 
12. Emergencv Planning rees 8 «l 9 9 

13. site maintenance stall 7813 422 3235 3235 

PERIOD 3 ANNUAL MAINTENANCE TOTALS 1 -1 37 3358 515 3911 3911 

MAINTENANCE COST FOR 54.4 YEARS DORMANCY: S212.819.056 

3 
to 
i to 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

ACIIVltV oecon Remove Pack snio Burv other cmocv Total UcTerm clean A CF B Cf c CF »C CF H-Hri M-Rem 

PERIOD i 

i. Review plant dwgs & specs. 302 45 348 348 

7. Perlorm detailed rad survev n/a 

3. End oroduct description bf, 10 7b 76 

4. oetalled Dv-product Inventorv 85 13 96 98 

s. Define major work sequence 493 74 S67 567 

6. Perlorm saletv analvsls 204 31 334 734 

7. submit dismantling plan 34 5 39 39 

e. Receive dismantling order a 

suDtotal period 3 A c t l v l t v costs 1184 178 1382 1362 

<? 
CO 

period 3 undlsirlDuted costs 

t . DOC s t a l l relocation expenses 737 110 847 647 

2. insurance 369 37 406 406 

3. prooertv taxes 15 2 17 17 

4. neaitn pnvslcs supplies 915 229 1143 1143 

S. Heaw eaulomem rental 240 36 276 276 

6. Disposal ol DAW generated 234 4 793 143 1175 I17S 2751 7483 19 

7. Plant energv Dudget 1841 276 2118 2118 

6. NRC Fees 74 7 81 61 

SuDtotal undlsirlDuted costs Period 3 234 4 793 4190 840 6062 6062 2751 7483 19 

s t a l l costs 

DOC s t a f f cost 4203 630 4833 4633 

ut 11 i t v s t a l l cost 3601 S70 4371 4371 

TOTAL PERIOD 3 COST 234 4 793 13379 2216 16629 16629 27S1 7483 19 

5 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

ACUVl IV oecon Remove Padc Shlo Burv otner cntgcv Total LlCTerm Clean A CF e CF c CF *c CF M-Hrs M-Reo 

PERIOD a 

Actlvl iv soecillcatlons 

9 
CO 

cn 

Re-actlvaie plant a [emiorarv t a c l i l i l e s 484 73 5S7 501 56 

•J.I plant svsioms 274 41 315 783 31 

•i.i Reacior Internals 467 70 537 537 

i.a Reactor vessel 427 64 4^1 491 

q.s s a c r l i l c l a l snieid 33 5 38 38 

•9.6 Moisture seporaiors/reneaters 66 10 76 76 

1.7 Reinforced concrete 105 16 121 60 60 

9.8 Turbine a condenser 274 41 315 315 

<).9 pressure suppression structure 131 20 151 151 

1 . to prImarv containment tos 16 121 131 

9.11 plant structures s oulldings 205 31 236 118 118 

9.11 waste management 302 45 348 348 

9.13 F a c i n t v a s i t e closeout 59 9 68 34 34 

9. t o t a l 2932 440 3372 3073 300 

Planning s Site preoaratlons 

10. prepare dismantling seouence 158 24 181 181 

11. plant prep, s tero. svces 1485 223 1708 1708 

12. Design water clean-up svstem 92 14 106 106 

13. RIgglng/CCES/toolIng/etc. 1257 189 1446 1446 

i d . procure casks/llnars t. coniaineis 81 12 93 93 

oetat led wrk procedures 

1S.1 Plant systems 311 47 358 322 3b 

15.2 vessel nead 16 2 18 18 

15.3 Reacior iniernals 263 39 302 302 

15.4 Remaining DulIdlngs 89 13 102 26 77 

15.5 CRD housings 8 I C I tubes 66 10 76 7b 

15.& incore Instrumentation 66 10 76 76 

15.7 Removal primary contalrment 131 70 151 151 

15.8 Reactor vessel 239 36 274 274 

15.9 F a c i l i t y closeout 79 12 91 45 45 



TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

A c t i v i t y Decon Remove pack ship Bury other cntgcv t o t a l i i c re ro clean A CF B CF C CF *C CF M-HfS M-Rea 

Detai led work procedures (continued) 

is .10 s a c r l 1 I c i a l sh ie ld 79 12 91 91 

15.11 Reiniorced concrete 66 10 76 38 38 

15.12 tu rb ine & condensers 274 41 315 315 

15.13 uo is tu re separators s reheaiers 131 20 151 151 

15.Id Raa»asie OulIdlno 179 27 206 186 31 

15.15 Reactor DulIdlno 179 27 206 186 21 

15. Total 2167 325 2493 2256 237 

• b. Remove spent luol racks 377 90 155 76 1630 1192 521 3991 3991 5847 12396 64 

Nuclear steam suooiv svstea Removal 

17.1 Rec i rcu la t ion svstem Pipino a valves 85 152 90 36 2270 435 3067 3067 7450 7370 188 

17.2 Rec i rcu la t ion puaos s woiors 23 24 12 4 700 124 888 888 2358 1524 -1 

17.3 CRDUS s I C I S Removal 96 74 so 30 1081 238 1568 1568 3451 5016 4 

17.4 Reactor vessel in ternals 66 1957 450 33S 6534 3331 12674 12674 917 2431 408 226 30884 7 

17.5 Reactor vessel 210 4373 646 553 4305 4761 14848 14848 12707 23776 6 

17. Totals 480 6579 1249 957 14891 8889 33045 33045 26884 2431 408 226 68571 206 

Removal ot uajor Eouipment 

IB. Main Turblne/cenerator 240 1486 355 3522 1864 1055 8421 8421 12183 7344 11 

19. wain condensers 1743 606 496 96 2552 2557 1853 9903 9903 8849 18912 135 

Disposal o l Plant systems 

20.1 A - o Dies le l A U X ! I l a r i e s 134 20 154 154 4305 

20.3 A d d tn jec io r lor c i rem at ino water 21 3 24 24 667 

20.3 Ai r Removal and sealIno stean 616 186 20 1761 375 496 3454 34S4 6107 19341 52 

20.4 Ami Mary steam 335 144 8 796 174 245 1703 1703 2761 10590 17 

20.5 Bu i ld ing vent stack Monitoring 3 2 «1 9 6 3 23 21 I t 86 "1 

20.6 chemical Addi t ion svstem 11 3 13 1 11 351 

30.7 cmor Inat Ion 12 3 14 14 390 

30. B c i r c Pumphouse WAC 38 6 44 44 1171 

30.9 c i r c u l a t i n g water 190 39 219 44 175 6174 

20.10 clean uo F i l t e r Demineralizer 127 17 3 116 63 61 387 387 403 3855 20 

20.11 compressed Air 161 34 185 78 157 S186 

I 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

A C I i v l i v Decon Remove padc shlo Burv other cntQCV lotal Uciern clean A cr B CF c cr -c cf M-Hrs M-Ren 

9 

D l s o o s a l o r P l a n t svs iems ( c o n t i n u e d ) 

2 0 . t j c o n d e n s a t e 

70 .13 c o n t a i n m e n t A iDOsohere c o n t r o l 

20 .1 a c o n t a i n m e n t i n s t r u m e n t cas 

2 0 . i s c o n t r o l Rod D r i v e 

2 0 . 1 6 c o n t r o l s t r u c t u r e H V A C 

20 .17 c o r e s p r a v 

2 0 . 1 8 D e m i n e r a l i z e d Mater D i s t r i b u t i o n 

2 0 . 1 9 D i e s e l A U X j a c k e t w a t e r s t o r a g e 

2 0 . 3 0 D i e s e l cen B l d g s a Pump House HVAC 

2 0 . 2 1 D i e s e l o i l s t o r a g e and t r a n s f e r 

2 0 . 2 2 D o m e s t i c w a t e r D i s t r i b u t i o n 

2 0 . 2 3 o r v w e l i A i r r l o w 

20 .3d f D i e s e l A u x i l i a r i e s 

2 0 . 3 5 E l e c t r i c a l ( d e a n ) 

3 0 . 3 6 E l e c t r i c a l ( c o n t a m i n a t e d ) 

30 .37 E l e c t r i c a l c a e c o n i a m l n a t e d ) 

2 0 . 3 8 [ n e t g e n c v s e r v i c e w a t e t 

20 .39 E x t r a c t i o n s team 

30 .30 r e e d Pimp T u r b i n e s t e a m 

2 0 . 3 1 r e e d w a t e r 

2 0 . 3 2 r e e d w a t e r D r a i n a g e 

2 0 . 3 3 r i r e P r o t e c t i o n 

2 0 . 3 d r u e l Pool c o o l i n g and c i e a n - u o 

2 0 . 3 5 Fue l Pool n i t e r D e m i n e r a l i z e r 

20 .36 caseous Radwaste ReconDiner ccw 

3 0 . 3 7 c a i e n o u s e s a s e c u r i t v c e n t e r H V A C 

3 0 . 3 8 G e n e r a t o r H I c o o l i n g Makeup 

2 0 . i t G e n e r a t o r s t a t o r c o o l i n g w a t e r 

2 0 . d o H i g h P r e s s u r e c o o l a n t i n j e c t i o n 

3 0 . d i w o T u r o i n e PUHO 

3 0 . 4 2 i n s t r u m e m A i r 

20 .43 i i q u l d Radwaste 

2 0 . 4 4 tuOe o i l 

2 0 . 4 5 M a i n s t e a n 

1S2 

75 

76 

1836 

127 

73 

107 

162 

253 

6 

25 

43 

86 

152 

7 

43 

4957 

3784 

114 

158 

658 

40 

583 

718 

335 

153 

159 

44 

23 

107 

96 

75 

1588 

47 

417 

490 

62 

23 

16 

134 

147 

65 

25 

24 

69 3787 

7 357 

4 208 

3 127 

15 1563 

140 4739 

19 733 

IB 741 

11 453 

4 153 

3 353 

4 149 

6 902 

39 1410 

1d93 

220 

76 

64 

471 

444 

241 

97 

17 

9 b 

55 

1310 

126 

64 

58 

24 

335 

« l 

4 

6 

13 

73 

7 

6 

743 

2255 

29 

74 

1028 

6 

343 

375 

50 

272 

118 

83 

9 

- 1 

3 

67 

175 

11 

759 

7 

933 

8985 

B99 

448 

376 

186 

3441 

7 

39 

49 

99 

174 

48 

49 

5695 

15019 

167 

161 

7549 

46 

3384 

2443 

385 

1S27 

630 

5d7 

71 

S 

26 

449 

1300 

87 

4842 

54 

6954 

89B5 

899 

448 

376 

2441 

4 

15019 

34 

45 

7549 

5 

3364 

3443 

116 

1527 

630 

547 

<1 

3 

449 

1300 

43 

4842 

5 

6954 

4 

29 

49 

99 

174 

49 

5695 

143 

136 

71 

4 

23 

13131 

1239 

732 

439 

3542 

2569 

1571 

530 

122S 

S i b 

3129 

49 

57699 

4184 

2376 

3380 

5175 

8123 

208 

796 

1325 

2691 

4815 

246 

1363 

156835 

132174 

4337 

5066 

21270 

1393 

16292 

22196 

10839 

13760 

6782 

1993 

1696 

128 

729 

1356 

3147 

2441 

48633 

1515 

13913 

1S6 

7 

3 

3 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION DNIT 2 

cc 

A C I I V l I V Decon Remove pack s n i p B u r v o t h e r c n t g c v t o t a l L i a e r a c l e a n A c r B C F C CF -C CF M-wrs M - R n 

) l s p o s a l o l P l a n t sys tems ( c o n t l n j e d ) 

7 0 . 4 6 M a i n T u r b i n e EHC A i r n o w 13 2 15 2 14 435 

7 0 . 4 7 M a i n T u r b i n e iut>e o i l 49 7 57 6 s i 1580 

7 0 . 4 a Makeup D e m i n e r a l i z e r 104 16 120 120 3338 

2 0 , 4 9 Makeup w a i e r S u p p I v 71 11 82 82 329S 

2 0 . 5 0 M i s c e l l a n e o u s B u l l d i n o s HVAC 36 s 41 41 1101 

3 0 . 5 1 M i s c e l l a n e o u s D r a i n a g e 384 so 9 317 169 153 1003 1003 1099 6653 23 

2 0 . 5 2 M S I V - l e a k a g e c o n t r o l 44 5 - 1 60 15 23 148 148 208 1350 3 

2 0 . 5 1 N u c l e a r B o i l e r 23 10 3 55 39 21 150 150 192 776 7 

2 0 . S A o n c a s 152 107 6 359 148 111 782 782 898 4963 8 

3 0 , 5 5 p r i m a r y c o o l a n t D e g a s l l i e r 65 22 3 133 66 50 349 349 426 2075 12 

2 0 , 5 6 p r o c e s s s a r o i l n g 46 34 3 146 45 43 309 309 513 1565 4 

30 .S7 Radwaste B u l i a m g HVAC 449 104 17 846 323 301 2040 2040 3934 13476 22 

2 0 . 5 8 Radwaste s o l I d l t l e a t l I o n 16 76 24 3 78 47 58 321 321 370 3421 20 

2 0 . 5 9 Raw w a t e r T rea tment 206 31 237 337 6490 

2 0 . 6 0 R C I C T u r o i n e Puao 61 38 3 368 68 72 520 520 998 19S4 2 

20 .61 R e a c t o r B u i l d i n g c l o s e d c o o l I n g w a t e r 55 6 63 63 1759 

7 0 , 6 2 Reac to r B u l l O I n g H V A C 886 249 37 1990 773 666 4602 4602 6901 36729 45 

2 0 . 6 1 Reac to r c o r e i s o l a t i o n c o o l i n g 93 17 3 101 65 50 329 329 353 2889 6 

2 0 . 6 4 R e a c t o r R e c i r c M o t o r - G e n e r a t o r s e t 11B 44 5 .196 134 84 561 581 679 3765 6 

2 0 . 6 5 R e a c t o r R e c i r c u l a t i o n 44 5 <1 36 16 30 124 124 134 1353 1 

2 0 , 6 6 R e a c t o r w a t e r c l e a n - u p SB 115 36 5 294 87 134 731 731 1019 S811 33 

2 0 , 6 7 R e s i d u a l n e a t Removal 407 674 338 19 2646 90S 943 5944 5944 9161 371S5 153 

2 0 , 6 8 R f p r / R F P O l i R e s e r v o i r 43 7 SO 5 45 1394 0 
2 0 . 6 9 RHR s e r v i c e w a t e r 122 18 140 35 105 3943 8 
2 0 , 7 0 s e c u r i t v D i e s e l Gene ra to r 1 - 1 2 I 42 g 
2 0 , 7 1 s e r v i c e a n d AOnln B u i l d i n g HVAC 42 6 48 48 13OT 

2 0 . 7 2 s e r v i c e w a t e r 207 31 336 48 190 6689 

2 0 . 7 1 sewage Trea tment 87 13 100 100 2729 3 
2 0 . 7 4 s o l I d Rawaste c o l l e e t i o n 788 33 6 226 121 128 804 804 791 8754 47 to 

t 
3 0 . 7 5 S t a n d b y i l q t i l d c o n t r o l 14 7 17 17 459 to 

CTl 
7 0 . 7 6 r u r b l n e B i o g C l o s e d c o o l i n g w a t e r 45 7 52 8 44 1438 l 

o 
7 0 . 7 7 T u r D l n e B u i l d i n g HVAC 231 35 266 6b 199 7325 © 7 0 . 7 7 T u r D l n e B u i l d i n g HVAC 

3 0 . T o t a l s 778 23629 4189 569 35645 12500 13204 90S35 81613 8933 133606 761874 1473 

7 1 . E r e c t s c a t l o i d i n q l o r svsteras remova l 1539 229 1758 1758 36940 



TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

9 
CO 

ACtlvltV oecon Remove PaCK snip Bury otner cntgcv Total Llcierra Clean A CF B Cf c cr •C CF M-HTS M-Ren 

Decontamination ol Site Building; 

13. t Reactor 3446 2114 384 72 7858 940 3130 1693S 16935 27250 138378 470 

13.3 Lew Level Ratmste rac tl Itv 42 3 «1 116 39 301 201 403 976 2 

33.3 Miscellaneous structures 38 5 1 179 46 370 370 621 921 

33.4 Radwaste BUIIdlng 464 7 40 6 1274 16 433 3241 2241 4417 10947 78 

23.5 TurDlne 1088 166 161 27 3454 366 1179 6443 6443 11976 35898 43 

12. Totals 4077 3286 594 109 12882 1324 4817 26069 26089 44669 167019 593 

33. license termination survev 339 51 390 390 

34. Terminate IIcense a 

suDtotal Period J Activity costs 7455 34961 8169 2033 71122 37948 31844 183531 174072 9458 232032 3431 408 336 X10730S7 2480 

per loc i 4 undlstriOuteo costs 

t . oecon eoulDoent 189 76 217 217 

2. Decon SUDD'ies 401 100 502 502 

3. DOC stall relocation expenses 737 110 847 847 

J. process llould waste 445 764 753 5227 1196 6386 8386 1 1404 936 22 

5. insurance 948 95 1043 1043 

b. property taxes 30 3 33 30 3 

7. Healtn pnvslcs supplies 2778 694 3472 3472 

B. KMW o<7iilPmont rental 5047 757 S601 5223 560 

t. small tool allowance 616 93 711 640 71 

10. pipe cutting equipment 587 86 675 675 

11 . Disposal oi DAW generated 702 Id 2493 446 3655 3655 8648 33733 57 

12. plant energv bmKwl 3119 466 3 587 3328 359 

13. NRC rees 299 30 329 329 

suDtotal undlstriouied costs Period 4 445 1466 767 7720 14753 4109 29261 26248 1013 6648 1 1404 33649 78 

stall costs 

ooc stafl cost 30927 3139 24066 24066 

u t l l l i v stalf cost 49379 7407 56786 56786 

TOTAL PER 100 4 7900 34961 9635 2600 78842 113007 d6d99 2936dd 283172 10472 330680 13835 408 376 1096705 2559 

a 
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TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

ACtlVllV Decon Remove Pack snip eurv other cntgcv Total tlciero ciean'A CF BCF CCF -CCF H-HIS "-Reo 

PERIOD S 

oetnol 11 Ion ol Remaining si te Bu I Idlngs 

2 5 . 1 R e a c t o r 16064 2410 18473 934 17550 341333 

2 5 . 2 A d m i n i s t r a t i o n 173 26 199 199 2902 

2 5 . 3 c i r c w a t e r Pumphouse & w a t e r T r e a t 560 84 644 644 10099 

2 5 . a c o n t r o l 2763 414 3177 3177 43975 

2 5 . 5 c o o l I n g rower 2638 396 3034 3034 56262 

2 5 . b D i e s e l c e n e r a i o r 1247 187 1434 1434 17572 

25 .7 D i e s e l G e n e r a t o r - f - 514 77 591 591 81S6 

2 5 . 8 Domes t i c F i r e punohouse 5 «1 6 6 114 

2 5 . 9 E n g i n e e r e d s a t e g u a r o a s o r a v Pond 4225 634 4859 4859 73168 

2 5 . 1 0 Hazardous w a s t e s t o r a g e F a c i l i t y 12 2 14 14 364 

2 5 . 1 1 LOW L e v e l Radwaste F a c i l i t y 1318 198 1516 76 1440 71308 

2 5 . 1 2 M i s c e l l a n e o u s s t r u c t u r e s 1424 214 1638 1638 28840 

2 5 . 1 3 M i s c e l l a n e o u s v a r d s t r u c t a f o u n d a t i o n s 204 31 235 235 2879 

2 5 . 1 4 N o r t h and s o u t h Gatehouses 501 75 576 576 7701 

2S.15 P r o j e c t o n I c e 298 45 342 342 4965 

2 5 . i b Radwaste B u i l d i n g 7987 448 3435 172 3263 53629 

2 5 . 1 7 R i v e r i n t a k e s t r u c t u r e 257 39 296 296 4410 

2 5 . 1 8 s e c u r i t v c o n t r o l c e n t e r 63 9 72 73 916 

7 5 . 1 9 s e r v i c e a A d m i n i s t r a t i o n 454 68 522 533 8717 

2 5 . 2 0 sewage T rea tmen t p l a n t 2b 4 30 30 539 

2 5 . 2 1 T u r b i n e 10627 1594 12221 611 11610 223708 

25 . T o t a l s 46360 6954 53314 1782 51533 910447 

s i t e c l o s e o u t A c t i v i t i e s 

2b . Remove Ru&Dle 3S27 529 4056 40S6 10757 

2 7 . c r a d e a l andscape s i t e 1892 284 2176 2176 10035 

2 8 . F i n a l r e p o r t t o NRC 103 IS ne 118 

s u D t o t a l p e r i o d 5 A c t i v i t y c o s t s 51779 103 7782 59664 1900 57764 931238 



TABLE C-4 (continued) 
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2 

AClIVlIV Decon Remove Parte snio Burv otner cmocv Total Llcrerm clean A CF B CF C CF -C cr M-Hrs M-Reo 

perloo 5 urxllstrlDuieO costs 

t . insurance 130 13 143 143 

3. r r c o e r t v taxes 17 2 19 19 

J. Heaw ooulpmom remal 7003 300 3303 3303 

a. soalI tool allowance 539 81 630 630 

s. Plant enerov Dudoet 137 30 157 157 

suDtotal undlsirlDuted costs period s 361fc 417 3342 143 3100 

s t a i r costs 

DOC s t a i r cost 8053 1308 9361 9361 

ut111tv stat t cost 7039 1056 8095 7386 810 

TOTAL PERIOO 5 51779 18030 10463 80263 9339 70933 

TOTAL COST TO DECOMMISSION 11333 87033 10340 3046 83408 345160 93087 633396 549446 83950 343148 16170 408 336 2129730 2618 

TOIAL COSI TO DECOMMISSION WITH 17.04* CONTINGENCY: S633.39S.840 

Total NRC license termination cost Is 86.88* or 

Non-nuclear demolition cost is 13.12* or: 

1549.445.888 

S 82.949.944 

Total radwaste volume burled: 

Total scrao meial removed: 

Total cralt laoor requirements: 

Total oersonnel radiation exposure: 

Total cratt labor cost wltn 22.96* comlngencv: 

259.951 cubic leet 

35.712.1 tons 

2.129.739.5 man-hours 

2.617.8 man-Rem 

S 81.523.184 


