TABLE F-3
DISMANTLING COST ESTIMATE FOR BRUNNER ISLAND STEAM ELECTRIC STATION - UNIT 3
{ Thousands of 1994 Dollars)

Activity Remove  Pack Ship Bury Other  Cntgey Total Carbon St Steel Copper  M-Hrs
Ton Ton Ton

Domolition of Remalning Site Bulldings

29.1 Boiler 2293 344 2637 4275 56627
29.2 Chimney 1020 153 1173 1 13350
29.3 Coal Handling & Hydrogen Bollle Sheiter - 4 1 4 2 70
29.4 Coal Sample Storage Building 3 0 4 1 77
29.5 Coal Silos 73 1 84 258 1852
29.6 Crusher House 769 115 885 1540 19488
28.7 intake Structure 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 Structwres . N 59 449 253 6435
29.12 Precipitator 897 150 1147 1767 26755
29.13 Raitroad Car Dumper 23 3 26 30 972
29.14 Reclaim Hopper & Tunnel &7 10 77 2 1132
29.15 Thaw Shed 101 15 116 40 2090
29.16 Transfer & Emergency Towers 78 12 a0 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 2484380
Subtotal Perlod 2 Activity Costs 19635 2945 22581 38985 453 1008 447272

Peariod 2 Undistributed Costs
1 DOC stafi relocalion expenses

2 Insurance 61 6 68

3 Property taxes

4 Heavy equlpment rental 2471 an 2842

5 Small tool altowance 488 73 562

6 Pipe culling equipment 617 92 709

7 Plani gnergy budgot 59 9 88
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

Actlvity Remove

{ Thousands of 1994 Doellars)

Pack Ship Other

Bury Cntgey Total Carbon St Steel Copper M-Hrs
Ton Ton Ton
Staff Costs
DOC Staff Cost 2845 427 3272
Utility Staff Cost 3512 527 4039
TOTAL PERIOD 2 23212 6478 4450 34140 38985 453 1008 . 447272
PERIOD 3
Site Closeout Actlvitles
30 BackFill Site 1147 172 1319 2976
31 Grade & landscape site 260 39 299 2040
32 30 year Menitoring Program a
Note: An "a" Indicates those cost associated with activity
have been accounted for with the undistributed costs.
Subtotal Period 3 Activity Costs 1407 21 1618 5016
Period 3 Undistributed Costs
1 Insurance 33 3 35
2 Property taxes
Subtotal Undistributed Costs Period 3 33 3 36
Staff Costs
DOC Staff Cost 20 3 23
Utility Staff Cost 727 109 836
TOTAL PERIOD 3 1407 780 326 2514 5016
TOTAL COST TO DECOMMISSION 37058 3520 922 15359 9670 66528 38985 453 1008 841235
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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 Cther  Cntgey Total Carbon St Stee! Copper M-Hrs
Ton Ton Ton

25.13 Circutaling Water Chemical Treatment 42 6 48 64 4 1 1296
25,14 Coal Handling 6 1 7 118 1 213
25,15 Coal Yard Spray Gil 1 0 1 1 17
25.16 Condensale 185 28 212 391 9 13 6088
25.17 Drainage-Venting & Priming 6 1 7 32 0 0 185
25.18 Electrical 1952 293 2245 1708 890 62989
25.19 Extraction Steamn 74 11 85 264 2608
25.20 Fire Protection 58 9 67 55 5 1836
25.21 Fuel-Additives 1 0 1 2 18
25.22 Fuel OH 122 18 141 135 16 1 3782
25.23 Gas Sampling 0 0 0 0 5
25.24 HVAC &0 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
2527 Lube Qil 36 5 41 76 16 2 1156
25.28 Main Steam 109 16 126 358 59 10 3851
25 29 Main\Reheat\Extraction Steam Drains 68 10 78 57 237N
25.30 River Cooling Water 70 10 80 146 2447
25.31 Seal Qil 1 .0 1 0 0 19
25.32 Service Water 101 15 116 244 7 14 3179
25.33 Soot Blowing 26 4 29 108 4 a0s
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 38 [ 45 28 0 0 1374
25,38 Waste Qil 0 0 0 1 9

25 Totals 5240 786 6026 19021 443 1007 173296

26 Erect scaffolding for systems removal 1106 166 1272 28467

Removal of Major Equipment
27 Main Turbine/Generator 61 9 70 1667 2701
28 Main Condensers 93 15 113 655 4001
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Activity

Remove

Pack

Ship

TABLE G-2
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2
( Thousands of 1994 Dollars)

Other

Bury Cntgcey Total Carbon St Steol Copper M-Hrs
Ton Ton Ton
Demolitlon 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 448 3418 4998 7120
29.4 Car Indexer-Coal Handling 386 58 444 54 8614
29.5 Controt Building-Coal Handling 18 3 20 5 238
29.6 Cooling Tower 1908 286 2195 838 31159
29.7 Crusher House-Coal Handling 165 25 189 39 3489
29.8 Miscellaneous Sile Structures 5278 792 6670 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 5§52
29.14 Turbine Pedesta! 859 129 a88 13034
29.15 waste il Storage Facility 15 2 17 185
28.16 Water Treatment 89 13 103 29 1734
29.17 Yard Service & Maintenance Bldg 57 8 66 K| 982
29.18 Yard Service Building-Coal Handling 86 13 a9 57 1710
29 Totals 27439 4116 31555 16069 327915
Subtotal Perlod 2 Activity Costs 33944 5082 39036 37411 448 1007 536380
Perlod 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 toot allowance 514 77 591
6 Pipe cutling equipment 617 92 709
7 Plant energy budget 173 26 199
Subtotal Undistrbuted Costs Peried 2 £576 285 874 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

Cntgey Total Carbon St Steel Copper  M-Hrs
Ton Ton Ton
Statf Costs
DOC Staff Cost 2845 427 3272
Utilily Staff Cost 3512 527 4039
TOTAL PERIOD 2 39521 6642 6919 53082 37411 448 1007 536380
PERIOD 3
Site Closeout Activitles
30 BackFill Site 32 5 38 161
31 Grade & landscape site 1805 271 2076 17795
32 30 year Moniloring Program a
Note:  An "a" Indicates those cost associated with aclivity
have been accounted for with the undistributed costs.
Subtotal Period 3 Activity Costs 1837 275 2112 17956
Period 3 Undistributed Costs
1 Insurance 33 3 36
2 Property taxes
Sublotal Undistribuled Cosis Period 3 33 3 36
Staff Costs
DOC Staff Cost 20 3 23
Utility Staff Cost 727 109 836
TOTAL PERIOD 3 1837 780 391 3008 17956
TOTAL COST TO DECOMMISSION 52968 3495 922 15584 12002 84972 37411 448 1007 943283
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TABLE G-2

DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2

( Thousands of 1994 Dollars)

Actlvity Remove  Pack Ship Bury Other  Cntgcy Total Carbon St Steol Copper M-.Hrs
Ton Ton Ton
TOTAL COST TO DISMANTLE WATH 16.45% CONTINGENCY: 584,971,956
TOTAL SCRAP METAL REMOVED: Carbon 37.411
51, Steel 48
Copper 1.007
Total 38,866 TONS
SCRAP CREDIT Carbon (at $100/ton) $3,741,140
St, Steel (at $2407on $107,596
Copper {at $1100/ton $1.107.377
Total $4,956,113
TOTAL COST LESS SCRAP CREDIT $80.015,843

TOTAL CRAFT LABOR REQUIREMENTS:

TOTAL CRAFT LABOR COST WITH 18.96% CONTINGENCY:

943,283 MAN-HOURS

$32,325472
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TABLE F3
DISMANTLING COST ESTIMATE FOR BRUNNER ISLAND STEAM ELECTRIC STATION - UNIT 3
( Thousands of 1994 Dollars)

Actlvity Remove  Pack Ship Bury Other  Cntgey Total Carbon St. Stesl Copper  M-Hrs
Ton Ton Ton
TOTAL COST TO DISMANTLE WITH 17.01% CONTINGENCY: 66,528,415
TOTAL SCRAP METAL REMQOVED: Carbon 38,985
St. Steel 453
Copper 1,008
Total 40,445 TONS
SCRAP CREDIT Carbon {al S‘IOOF‘ID;\) $3,898,482
S1. Steel (at $240/ton $108,648
Copper {at $1100fon _ $1,108,741
Tolal $5,115871
TOTAL COST LESS SCRAP CREDIT $61,412,544

TOTAL CRAFT LABOR REQUIREMENTS:

TOTAL CRAFT LABOR COST WITH 19.48% CONTINGENCY:

841,235 MAN-HOURS

$30.857,222
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MONTOUR STEAM ELECTRIC STATION



TABLE G-1

DISMANTLING COST ESTIMATE FOR MONTQUR STEAM ELECTRIC STATION - UNIT 1

( Thousands of 1994 Dollars)

Activity Remove  Pack Ship Bury Other  Cntgcy Total Carbon St Steel Copper M-Hrs
Ton Ton Ton
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 &7
4 Define major work sequence 436 65 501
5 Perform safety analysis 180 27 207
6 Submit dismanlling plan 30 5 35
Total 1065 160 1225
Activity Specifications
7 Plant & temporary facilities 286 43 329
8 Piant 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 managemeni 267 40 308
14 Facility & sile 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/CCEsftoolinglete. 1320 198 1518
Total 3019 453 3472
Detalled Work Proceduras
18 Plant systems 275 41 316
19 Remaining buildings 78 12 90
20 Boiler 21 32 243
21 Facility closeaut 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-1

DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION -UNIT 1
( Thousands of 1994 Dollars)

Activity Remove  Pack Ship Bury Other  Cntgcy Total Carbon St Steel Copper  M-Hrs
Ton Ton Ton
24 Asbeslos Removal Program 11482 3495 922 3451 19350 388947
Subtotal Period 1 Activity Costs 11482 3495 922 6505 4425 26831 388947
Period 1 Undistributed Costs
1 DOC slaff relocalion expenses
2 Insurance 28 3 ki1l
3 Properly laxes
4 Heavy equipment rental 129 19 149
5 Plant energy budget 43 6 S0
Subtotal Undistributed Costs Period 1 129 71 29 229
Staff Costs
DOC Staff Cost 404 81 485
Utility Staff Cost 1106 166 1272
TOTAL PERIOD 1 COST 11611 3495 922 8087 4682 28797 388947
PERIOD 2
Disposal of Plant Systems
25.1 Air Preheat 45 7 51 112 B 1 1529
25.2 Ash Disposal-Wet 746 112 858 936 18 1] 23697
25.3 Aux Boiter 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 Boller 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
25.1Q0 Chemicat 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-1

DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1

Activity

Remove

{ Thousands of 1994 Dollars)

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

25.13 Circulating Water Chemical Treatment 42 6 48 64 4 1 1296
25.14 Coal Handling 298 45 342 2863 17 4 9860
25,15 Coal Yard Spray Oil 1 0 1 1 17
25.16 Condensale 185 28 212 391 9 13 6088
25.17 Drainage-Venting & Priming 6 1 7 32 0 0 1895
25.18 Eiectrical 1952 293 2245 1708 890 62989
25.19 Exiraction Steam 74 11 85 264 2608
25.20 Fire Protection 58 9 67 54 5 1828
25.21 Fuel Addilives ] 0 1 2 18
25.22 Fuel Oil 122 18 141 135 16 1 3782
2523 Gas Sampling 0 a 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 Qil 36 5 41 76 16 2 1156
25.29 Main Steam 109 16 126 358 59 10 3851
25.30 Main\Reheat\Extraction Steam Drains 68 10 78 57 2371
25.31 River Cooling Waler 126 19 145 405 4 1 4192
25.32 Service Waler 101 15 116 244 7 14 3179
25.33 Soot Blowing 26 4 29 108 4 908
25.34 Start-up Steam 32 5 38 44 1109
25.35 Station Air 34 5 40 54 1 1181
25.36 Sulfur Feed-Fiyash Cond 3 5 a9 187 1 0 1068
25,37 Vacuum Cleaning 39 6 45 28 0 ¢ 1374
25.38 Waste Qil 0 0 0 1 9

25 Totals 5597 840 6437 22107 470 1010 185015

26 Erect scaffolding for systems remaoval a64 130 994 22245

Removal of Major Equipment
27 Main Turbine/Generator 61 9 70 1667 2701
28 Main Condensers 98 i5 113 655 4001
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TABLE G-1

DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1
( Thousands of 1994 Dollars)

Activity

Remove

Pack

Ship Bury  Other  Cntgey Total Carbon St.Steel Copper  M-Hrs
Ton Ton Ton
Demolition of Remaining Site Buildings
29,1 Boiler Building 2972 446 3418 4998 77120
29.2 Chimney 994 149 1143 i 13350
29.3 Coal Silos 70 iR 81 258 , 1852
29.4 Cooling Tower 1912 287 2199 843 31284
29.5 Precipitator Area 571 86 657 1112 15631
29,6 Turbine Building 1848 277 2126 279 44906
29.7 Turbine Pedestal 793 119 912 12012
29 Totals 9161 1374 10535 10003 19€156
Subtotal Partod 2 Activity Costs 15781 2367 18148 34432 470 1010 410118
Period 2 Undistributed Costs
1 DOC staff refocation expenses
2 Insurance 62 6 68
3 Property laxes
4 Heavy equipment rental 2499 375 2874
5 Small ool allowance 444 67 510
6 Pipe cutting equipment 617 92 709
7 Plant energy budget 62 9 Eal
Subtotal Undistributed Costs Period 2 3559 124 549 4232
Staff Costs
DOC Staff Coslt 1583 237 1820
Utility Staff Cost 1954 293 2247
TOTAL PERICD 2 19341 3661 3447 26449 34432 ATO 1010 410118
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DISMANTLING

TABLE G-1

COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1
{ Thousands of 1994 Dollars)

Activity Remove  Pack Ship Bury Other  Cntgey Total Carbon St. Steal Copper  M-Hrs
Ton Ton Ton
PERIOD 3
Slte Closeout Activities
30 BackFill Site 281 42 323 733
31 Grade & landscape site 1805 271 2076 17795
32 30 year Monitoring Program a
Note: An "a" Indicates those cost associated with aclivity
have been accounted for with the undistributed costs.
Subtotal Period 3 Activity Costs 2086 313 2399 18528
Period 3 Undistributed Costs
1 Insurance 33 3 36
2 Property taxes
Subtotal Undistributed Costs Period 3 33 3 36
Staff Costs
DOC Staff Cost 20 3 23
Utility Staff Cost 727 109 836
TOTAL PERIOD 3 2086 780 428 3294 18528
TOTAL COST TO DECOMMISSION 33028 3495 922 12528 8557 58540 34432 470 1010 817593
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TABLE G-1

DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 1
( Thousands of 1994 Dollars)

Activity Remove  Pack Ship Bury Other  Cntgcy Total Carbon St Stee! Copper  M-Hrs
Ton Ton Ton
TOTAL COST TO DISMANTLE WITH 17.12% CONTINGENCY: $58,540,159
TOTAL SCRAP METAL REMOVED: Carbon 34,432
St. Steel 470
Copper 1.010
Total 35,911 TONS
SCRAP CREDIT Carbon {at $100/ton) $3.443,185
St. Steel {at $240/ton $112,773
Copper {at $1100/lon _ $4,110,668
Total $4 666,624
TOTAL COST LESS SCRAP CREDIT $53,873,538

TOTAL CRAFT LABOR REQUIREMENTS:

TOTAL CRAFT LABOR COST WITH 19.59% CONTINGENCY:

- 817.593 MAN-HOURS

$28,050.688
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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

Cntgey Total Carbon St Steel Copper  Mi-Hrs
Ton Ton Ton
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 Pecform safety analysis 180 27 207
6 Submit dismantling plan 30 . 5 35
Tatal 1065 160 1225
Aclivity Specifications
7 Plant & temporary facilities 286 43 329
8 Plant systems 242 35 279
9 Boiler Remaval 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 14D 2% 180
16 Plant prep. & temp. svees 1558 234 1793
17 Rigging/CCEsftooling/ete. 1320 198 1518
Total a9 453 472
Datailed Work Procedures
18 Plant systems 275 41 316
19 Remaining buildings 78 12 80
20 Boiler 211 32 243
21 Facility closeoul 70 10 80
22 Reinforced concrete 58 9 67
23 Turbine & condensers 181 27 209
Total 874 131 1005
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Activity

Ramove

Pack

TABLE G-2
DISMANTLING COST ESTIMATE FOR MONTOUR STEAM ELECTRIC STATION - UNIT 2
{ Thousands of 1994 Dollars)

Ship Bury Other  Cntgey Total Carbon St Steel Copper M-Hrs
Ton Ton Ton
24 Asbestos Removal Program 11482 3495 922 3451 19350 388947
Subtotal Perlod 1 Activity Costs 11482 3495 922 6505 4426 26831 388947
Period 1 Undistributed Costs
1 DOC staff relocation expenses
2 Insurance 28 3 3
3 Property taxes
4 Heavy equipment rental 129 19 149
5 Plant energy budget 67 10 77
Subtotal Undistributed Costs Pariod 1 129 a5 32 257
Staff Cosls
DOC Staff Cost 455 68 523
Ulility Staff Cost 1106 166 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 18 0 23697
25.3 Aux Bailer Feed 1 0 2 7 47
25.4 Auxiliary Steam 15 2 17 54 5 1 503
25.5 Auxiliary Systems Drains & Condensale 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 Chemicai Cleaning 2 0 3 5 1] 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 27 1013 3 53 8151
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Document P02-25-001

EXECUTIVE 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 of the two nuclear units will 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 of the
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 radicactive 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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Document P02-25-001

Contingency is included in the estimate to address the many uncertainties that
exist in g 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 volumesinherent 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 radiocactive
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 scenariosinvolving extended delaysin the station dismantling.
(The ultimate cost for any alternative will 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 will still be available
to support the dismantling effort. DECON also relieves the utility 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
dismantling (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 of the 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 dismantling, 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 will 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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SUSQUEHANNA STEAM ELECTRIC STATION
COST AND SCHEDULE ESTIMATE SUMMARY

Cost, 93% Schedule
{thousands) {months)
DECON
Unit ] 350,524 126.79
Unit 2 453735 103.0
Total 804,259 127.6
SAFSTOR
Unit 1
Preparations 20,412 12.0
55 year maintenance cost 64,727 652.6
Delayed dismantling 323,422 121.4
Subtotal Unit 1 408,561 786.0
Unit 2
Preparations 29,041 12.0
55 year maintenance cost 212,819 653.0
Delayed dismantling 390,536 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.
It is not a detailed engineering document, but a cost estimate prepared in advance
of the detailed engineering preparations which will 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

2.2

2.3

OBJECTIVE OF 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.

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, only the undivided (100%) plant decommissioning costs
are presented, since the division of ownership has no effect on the estimate.

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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SITE 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 Susquebanna 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, isclation 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 will 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. :

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 facility 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 facility 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
until the radioactive material decays to a level permitting unrestricted release
of the 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 will 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 dismantling.

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 will
file an application for license termination accompanied by a
Decommissioning Plan (DP) with the NRC describing how it will remove
all radioactive components and essentially all radioactive material from
Susquehanna SES. This request for dismantling of the reactor and
termination of the facility's license should include a detailed plan
describing the organization and program that will be used during the
decommissioning of the facility. The plan will accomplish the required
tasks within the As-Low-As-Reasonably-Achievable (ALARA as defined
in 10 CFR 20) guidelines for protection of personnel from exposure to
radioactive contaminants. It will also clearly describe how PP&L will
continue to protect the health and safety of the public and the
environment during the dismantling activity.

Prior to the start of decommissioning operations, work begins on the
documentation and planning necessary for both licensing change
applications and for accomplishing the work required. The development
of a decommissioning organization within the utility 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
decommaissioning 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 will 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) will -
be needed.

Much of the work in the development of the DP 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 eguipment;

* 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 facilities as required.

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 will 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 Unit 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 normalize 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 solid radwaste,
site security and emergency programs, and industrial safety.

Period 2 - Decommissioning Operations and License Termination

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

*

Construct temporary facilities and arrange existing storage
facilities 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 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 in shielded containers.
This operation 1s 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
porfions.
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Remove steel liner from drywell, disposing of the activated and
contaminated sections as radiocactive 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 liners 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.,
decommaissioning waste processing systems, 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
until radiation surveys indicate that the structures can be
released for unrestricted access and conventional demolition.
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 radicactive materials have been removed. This
survey may coincide with the confirmatory NRC site inspection.

* The NRC will conduct a survey to verify that the acceptable
activity and contamination levels are satisfied. The NRC will
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, will 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 will be sealed and remain so until the
Unit 2 facilities are decontaminated to permit release. At that time, an
integrated conventional demolition program will 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
demolition 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 of the remaining portions of the containment
structure and interior portions of the 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 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, Cooling Towers, and
other site structures.

* Prepare the final dismantling program report.
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 facility. During the
SAFSTOR period the facility is left intact and all structures are maintained in
a sound condition. All 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. All 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, with the exception of required radiation surveys, the
mobilization and preparation of site facilities is less extensive.

3.2.1 Period 1 - SAFSTOR Operations

Prior to commencement of decommissioning operations, PP&L will file
a Decommissioning Plan (DP) with the NRC describing how it will
remove all radioactive components and essentially all radioactivity from
the Susquehanna SES site. This request for eventual dismantling of the
reactor and termination of the facility's license includes a detailed plan
describing the organization and program that will be used during the
decommissioning of the facility. The plan will accomplish the required -
tasks within the ALARA guidelines for protection of personnel from
exposure to radicactive contaminants. It will also clearly describe how
PP&L will 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 until 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 license 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 will 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.

* Nonradtioactive structures, located outside the secured area, may
be demolished. However, this study assumes that demolition
would be delayed until 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.

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 will continue throughout
the first four to five years of Period 2.

Maintenance and equipment inspection activities are provided by a
utility 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 radicactive material to the
environment is controlled. Such releases are identified and quantified.
Appropriate emergency procedures are established and initiated for
releases that exceed prescribed limits. The environmental surveillance
program will 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 will be monitored. At the end of the dormancy period
for the SAFSTOR alternative, the remaining systems and structures are
completely dismantled.

Although the initial radiation levels due to Co60 will decrease
significantly (75% reduction from shutdown values) during the dormancy
period, the internal components of the reactor vessel will still 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 dismantling procedures described for the DECON
alternative would be employed. Portions of the concrete shield will still
be radioactive because of the presence of activated trace elements with
long half-lives (Eul52 and Eul54) and will require controlled removal,
packaging, and burial procedures. It is assumed that radioactive
corrosion products on inner surfaces of piping and components will not
have decayed to levels that will 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

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 preparationsinclude -
engineering planning, surveys of plant areasto 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.

3-11




3.2.4

Document P02-25-001

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 dismantling activities
may employ manual techniques rather than remote procedures. Thus,
dismantling 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 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.

Period 4 - Decommissioning Operations and License Termination

For the SAFSTOR alternative the decommissioning operations involve
the following:

*

Construct temporary facilities and arrange existing storage
facilities 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, 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, liners, and Low Specific Activity
(LSA) containers from suppliers.

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 all
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 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. Remove any
activated/contaminated drywell concrete; package inventory in
LSA containers for disposal at the controlled burial facility.

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

Remove steel liners 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, 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
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areas. Utilize radiation and contamination control techniques
until radiation surveys indicate that the structures can be
released for unrestricted access and conventional demolition.
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.

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

The NRC will conduct a survey to verify that the acceptable
activity and contamination levels are satisfied. The NRC will
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. All 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 demolition
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 demolition of the remaining portions of the containment
structure and interior portions of the 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 dismantling program report.
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4. COST ESTIMATE

A gite-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 facility 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 will vary and as such, this estimate, while a useful cost
estimating tool, may not provide sufficient detail for actual management of the
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 facility 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 Decommaissioning
Operations Contractor (DOC).

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

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

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

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

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
will 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 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.

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 full
operation to unit shutdowns are excluded from the scope of this study
since these transitions are plant operations activities.

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 published study from
the Atomic Industrial Forum/National Environmental Studies Project
report AIF/NESP-036, "Guidelines for Producing Commerecial Nuclear
Power Plant Decommissioning Cost Estimates” (Ref. 6). The contents
of those guidelines were prepared under the review of a task force
consisting of representatives from utilities, state regulatory
commisgsions, architect/engineering firms, the Federal Energy
Regulatory Commission, the NRC, and the National Association of
Regulatory Utihty Commissioners.

4.1.12 Unit 2 will continue operation for an additional two years following
Unit 1 final shutdown.

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 nonradicactive 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 "Guidelines" 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 establishing
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 reliability 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 will increase costs are likely to occur." The cost elements in this
estimate are based upon ideal conditions, therefore a contingency factor has
been applied. 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 guidelines are provided for percentage contingency in each category.
Application of contingency is assigned on a line item basis for this estimate.

SITE-SPECIFIC 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 facility’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 of the 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. It 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. It was noted that no new buildings or
major site modifications were planned. A complete walk down of the
owner controlled 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 wisit to the
intake/discharge building. It 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
Unit 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 will 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 Unit 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 until such time the fuel has been removed from
the facility.

The site is very compact with equipment efficiently spaced throughout
the power block structures. This imits 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 conerete 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.

Spent Fuel Disposition

The spent fuel bundles stored in the spent fuel pools will 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 will be essentially empty, the fuel having
been transferred off-site previously. The final core discharges will
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 will
be delayed five and one-half years by the presence of the spent fuel.
Decommissioning would proceed on the surrounding facilities and non-
essential systems during the storage and transfer period.

The SAFSTOR scenarioc was developed such that deferred -

decommissioning would be completed within the 60 year period
allowed by the NRC.

Major Component, Remoyval

The reactor pressure vessel and internals packages are segmented for
disposal and shipped in shielded shipping casks. Segmentation and
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packaging of the internals packages is performed in the separator and
dryer storage pool where a turntable and remote cutter will 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 will dictate segmentation and packaging methodology; all
packages designated meet current physical and radiological limitations
and regulations., Cask shipments will 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
dismantling 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 aslow-level radioactive waste along with
the upper and lower turbine casings.

Transportation Methads

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. '

Site Conditions at Facility Closeout

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

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

44.1

4.4.2

4.4.3

4.4.4

445

4.4.6

4417

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

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.

An Appalachian Compact regional burial facility was assumed to exist
within 500 miles of the 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.

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

The decommissioning activities will be performed in accordance with
the current regulations which are assumed to be in place at the time
of dismantling.

Nuclear liability 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 of the site. PP&L provided nuclear liability as well
as property insurance premiums.

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 will only be performed for
the DECON mode.

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-lived 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 life 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-
lived 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 of the 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 dismantling the
balance of plant.
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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 limit
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 license limits of available
shielded shipping casks. The number and curie content of vessel
segments are selected to meet these limits.

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

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

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.

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

All 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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The PP&L staff will perform the following:

*  Fuel oil tanks will 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.

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

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.

All 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 if needed. All gravel
road and parking areas remain in place and the area is covered with
fall.

This study estimates that there will 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 will 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.

The existing electrical switchyard will remain after Susquehanna SES

decommissioning in support of the electrical transmission and
distribution system.
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Susquehanna SES is assumed to have no significant amount of
hazardous or toxic materials.

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 recycling 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 limits is
released as clean scrap, requiring no further cost consideration.
Recycled material that does not meet release limits will 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.

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.

DECOMMISSIONING vs. SITE RESTORATION

The total projected cost of dismantling the Susquehanna SES, for the DECON
alternative, is $804,259,488. Of the total cost, approximately $676,873,728 is
attributable to the engineering and planning for and the actual disposition of
the residual radioactivity at the facility. It 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, radicactive 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 dismantling 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 facility decontamination. Failure to establish
adequate working room will increase the residence times for decontamination
and dismantling 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.

COST ESTIMATE SUMMARY

A summary of the decommissioning alternative costs with annual expenditures
is provided in Tables 4.1 and 4.2. "Nuclear" or license 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 will 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. It 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)

YI-¥

Period 3

Year Period 1 Period 2 Demolition Delay Period 3 Totals
2022 $3,606,568 $3,606,560
2023 $19,971,205 $19,871,205
2024 $957,777 $79,466,527 $80,424 304
2025 $83,109,691 $83,109,691
2026 $74,451 440 $74 451 440
2027 $44 540,324 $235616 $44,775,940
2028 $598 858 $598,858
2029 $597 222 $507,222
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

$24 535,550 $281 567,982 $2,284,168 $42136,716 $350,524,416
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TABLE 4.1b
SUMMARY OF TOTAL DECON DECONMMISSIONING COSTS
Susquehanna Steam Electric Station Unit 2

b0 s 4

(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 $2,598,327 $28,316,607
2028 $95,098,760 $05,098,760
2029 $95,013,116 $95,013,116
2030 $95,698,102 $95,698,102
2031 $40,901,107 $26,332,527 $67,233,634
2032 $46,113,421 $46,113,421
2033 $7.811,563 $7,811,563

$44,168,148 $329,309,412 $80,257 512 $453,735,072
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TABLE 4.1c
SUMMARY OF NUCLEAR DECON DECOMMISSIONING COSTS - - -

Susquehanna Steam Electric Station Unit 1
(in 1993 Doliars)

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
2024 $957,777 $79,133,219 $80,090,995
2025 $82,761,103 $82,761,103
2026 $74 102,852 $74,102 852
2027 $44 329 261 $44 329,281
2028
2029
2030
2031
2032
2033

$24 535 550 $280,326,434 $304,861,984
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TABLE 4.1d
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
2028 $94 589,168 $94,589,168
2030 $95,274,154 $95,274,154
2031 $40,719912 $40,719,912
2032
2033 _
$44,168,148 $327,843 596 $372,011.744
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TABLE 4.1e
SUMMARY OF NON-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
2023
2024 $333,308 $333,308
2025 $348,588 $348,588
2026 $348,588 $348,588
2027 $211,063 $235616 $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
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TABLE 4.1f
SUMMARY OF NON-NUCLEAR DECON DECOMMISSIONING COSTS

Susquehanna Steam Electric Station Unit 2

(in 1993 Dollars)

Year Period 1 Period 2 Period 3 Totals

2024

2025

2026

2027 $11,615 $11,615

2028 $425,110 $425,110

2029 $423,048 $423,948

2030 $423,948 $423,948

2031 $181,195 $26,332,527 $26 513,722

2032 $46,113,421 $46,113 421

2033 $7,811,562 $7.811 563
$1,465,816 $380,257.511 $81,723327
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SUMMARY OF SAFSTOR DECOMMISSIONING COSTS
Susquehanna Steam Electric Station Unit 1
(in 1993 Dollars)

Year Period 1 Period 2 Period 3 Period 4 Perlod § Totals
2022 $9,395,082 $9,395,082
2023 311,016,852 $1,015,883 $12,035,735
2024 $2,213,645 2,213,645
2026 213,645 52213645
2028 $2,219,710 $2218,710
2027 52,213,645 $2.213,645
2028 $1,139,946 $1,13%,946
porl] $1.097121 $1,097,121
2030 $1,100.126 $1,100,126
2031 31,097,121 $1,097,121
2002 $1,097,121 $1,097,121
2033 $1,097.121 $1,097121
2034 31,100,126 $1,100,126
2035 $1,097, 121 $1,097,121
2038 $1,097,121 $1,097121
2037 $1.097,121 $1,097,121
2038 $1.100,125 $1,100,126
2039 $1,097,121 $1,097,121
2040 $1,097 127 $1,097,121
2041 $1,097,121 31,097,121
2042 $1,100,126 $1,100,126
2043 $1,097,121 $1,097,121
2044 $1,097,121 31,097,121
2045 $1,087,121 $1,097,121
2048 $1,100,126 $1,100,126
2047 $1,097,121 $1,097 121
2048 $1,097 121 $1,097,121
2049 $1,097,121 $1,097,121
2040 $1,100,126 $1,100,126
2051 $1,097,121 31,097,121
2057 $1,097,121 $1,097.121
2053 $1,097 121 31,097,121
2054 $1,100,126 31,100,126
2055 $1,097,121 $1,097,121
2056 $1,097,121 $1,097,121
2057 $1,097,121 $1,097,121
2058 $1,100,126 31,100,126
2059 $1.097.121 $1,097, 121
2080 $1,097,521 $1,097,121
2081 $1,097 121 $1,097,121
2002 $1,100,126 $1,100,126
2063 $1,097,121 $1,007,121
2084 $1,097,121 $1,097,121
2069 51,097,121 51,097,121
z067 $1,097,121 31,097,124
2064 $1,097 121 $1,097,124
2069 $1,097,121 $1,087,121
2079 $1,100,126 $1,100,126
2071 $1,097,121 31,097,121
2072 $1,097.121 $1,097,121
2073 $1,087,121 $1,097,129
2074 $1,100,126 $1,100,126
2078 31,097,121 $1,097.121
2076 $1,097,121 $1.097,121
2071 $1,009,952 $1,692,253 32,702,205
2078 $21,427,544 $21,427 544
207¢ 39,037,642 535,861,332 344,688,974
2080 $52,017,707 362,017,707
2081 $47,614610 347,614 610
20827 345,452 532 $45,452,592
2083 545,328,404 845,328,404
2084 $10,555,930 520,501,076 $31.057,006
2085 $23,942,328 $23,942,328

$20,411,934 $64,727 288 $32,157,439 $246,820,575 $44,443,404 $408,560,640
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SUMMARY OF SAFSTOR DECOMMISSIONING COSTS
Susquehanna Steam Electric Station Unit 2

(in 1993 Dollars)

Year Period 1 Period 2 Period 3 Perlod 4 Perlod 3 Totals
2024 $22,676,557 $22 676,557
2025 96,365,349 $6,204,195 $12,569,544
2026 $7,967 492 57,967,492
2027 $7,945.723 $7,945,723
2028 $7,945,723 $7,945,723
2020 $6,703,637 $6,703.637
2020 $3,553,066 $3,553,856
201 £3,544,156 $3,544,156
2032 $3,544,156 $3,544,156
2031 53,544,156 53,544,156
2034 53,553,066 $3,553,866
2035 $3,544,15 33,544,156
2036 $3,544,156 $3,544,156
2037 $3,544,156 $3,544,156
2038 33,553,866 53,552,866
2020 %3,544,156 $3,544,158
2040 $3,544,156 $3,544,156
2041 33,544,156 $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
2048 $3,544,156 $3,544,156
2040 $3,544,156 $3,544,156
2050 $3.553.6066 $3,553,856
2051 33,544,156 $3,544,156
2052 $3,544,156 $3,544,156
2053 $3,544,156 $3,544,156
2054 $3,553,866 $3,553,066
2055 33,544,156 $3,544,156
2058 $3.544,156 $3,544,156
2057 53,544,156 %$3,544,156
2058 %$3,553,866 $3,553,866
2058 $3,544,156 $3,544,156
2080 $3,544,156 33,544,156
2081 $3,544,156 $3,544,156
2062 $3,553,866 43,553,866
2083 $3,544,156 $3.544,156
2004 33,544,156 33,544,156
2085 33,544,156 $3.544,156
2006 3,553,866 $3,553, 868
2067 53,544,156 $3,544,156
2089 $3,544,156 $3,544,156
2070 $3,553,066 33,553,866
2071 33,544,156 $3,544,156
2072 53,544,156 $3,544,156
2073 $3,544,15 $3,544,156
2074 $3,553,866 $3,553,866
2075 $3,544,156 $3,544,156
2078 $3,544,156 $3,544,156
2077 $3,544,156 33,544,156
2078 $3,553,866 $3,553,866
2078 32,262,434 $4,005,359 $6,267,792
2080 $11,102,018 $11,102,018
2081 $1,521,416 382,176,992 382,698,408
2082 $95,515,455 $95,515,455
2083 $95,320,716 395,320,716
2084 $20,631,059 $36,035,939 356,666,998

$44,225,925 $44,225,925

$29,041,306 212,819,056

$16,626,793 $393,644,221
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5. SCHEDULE 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 cooling.

TLG 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
listed 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 SCHEDULE 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. All 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 will continue to serve as the spent fuel storage
building until such time that all spent fuel can be transfer to an off-site
facility, 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.

5-1
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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 demolition 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.

PROJECT SCHEDULE

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 established 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 of the
site licenses is accomplished within 60 years of final shutdown.

SPENT FUEL SCHEDULE

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 will 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
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.
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FIGURE 5.1
DECON ACTIVITY SCHEDULE

Name
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FIGURE 5.1
DECON ACTIVITY SCHEDULE
(continued)
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FIGURE 5.1
DECON ACTIVITY SCHEDULE
(continued)
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B R B[ B B2 8 B

67 | Group A Procedures Unit 2

8

Period 1 Waste Unit 2

B

Group C Proceduras Unit 2

70 | Group C Specs Unit 2

Engineering Preps Unit 2 I
Design Water Cieanup Sys Unit 2 J :
Group A Specs Unit 2 !
Define Work Sequence Unit 2 E

Establish By-product Inventory Unit 2

Licensing Period 1 Unit 2 !

Detalled Radiation Survey Unit 2 !

Detailed By Product Invertory Unit 2 :

| -

T1 | End Period 1 Unlt 2

72 | Relocate Vessel Cutting Equip l

73 | Period 2 Waste Unkt 2

74| Licansing Period 2 Unit 2

75 | RPV Removal Prep Unit 2

76 | Remove RPV Unit 2

T7 | Decon NSSS Unit 2 H

78 | Rmv Turbine-Generator Unit 2 i

78 | Remove Group A Systems Unit 2 |

80 | Remove Condenser Unit 2 |

81 | Remove Non-Ess Structures Unit 2 I

e

82 | NSSS Pipe Removal Unit 2 !

83 | Remove Group B Systems Unit 2

£

RCP & Motor Removal Unit 2

&

TB2 Group C Systems !

86| TB2 Group D Systems :

87| TB2 Decon

Critical ) Miestone ¥ Slack Time ™ V|
B Summary (GREEEEETEEE

Progress DEhaeessmem RoledUp

Noncritical

9-5



Document P02-25-001

FIGURE 5.1
DECON ACTIVITY SCHEDULE
(continued)
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FIGURE 5.1
DECON ACTIVITY SCHEDULE
(continued)
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FIGURE 5.2a.
DECON DECOMMISSIONING TIME LINE
(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 remaoval of all 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 delineates
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 radiocactive 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 of the 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 liners. In
this case, the liner 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 Carolina, reflecting the current cost of low-level radiocactive waste disposal for
PP&L. '

Table 6.1 displays waste volumes associated with the decommissioning. No process
system containing or handling radioactive substances at shutdown is presumed
releasable as non-contaminated scrap metal because of the presence of long-lived
radionuclides. An average unit disposal cost is provided for each waste classification.

6-1
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The differential in the unit prices for A, B and C waste is attributable to the
surcharges and handling fees imposed by the disposal facility 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 of the material resulting from the delayed decommissioning
activity.

The disposal cost for the waste volumes identified in Table 6.1 was derived as if 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 full 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
RADICACTIVE WASTE BURIAL VOLUMES FOR DECOMMISSIONING
Waste Volume Average

Class’ (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

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 if NRC dose
guidelines are met in the cost study. It 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
handling 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.

:3 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 radionuclides on site. The SAFSTOR alternative
yields a lower cumulative dose, primarily due to the radioactive decay during
dormancy and because almost all of the dismantling 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 established 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 demolition of the remaining site
structures. The estimate reflects the site-specific features of Susquehanna SES and
the projected cost of radicactive waste shipping and burial costs. An analysis of the
major activities contributing to the total cost is shown in Table 8.1,

The decommissioning and utility staffs along with the removal activity combine to
represent the majority of the cost to decommission Susquehanna SES. This is a
direct result of the labor-intensive nature of the decommissioning process. Burial 1s
the next largest cost component reflecting the costs associated with the development
of new regional waste disposal facilities. 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 dismantling 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. It is therefore appropriate that this cost
estimate be reviewed periodically, and updated/revised as required.

8-1
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TABLE 8.1a .
SUMMARY OF DECON DECOMMISSIONING COSTS

Costs Percent of
Work Category (thousands) 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) 4,953 141
. 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.

g8-2



Document P02-25-001

TABLE 8.1b .
SUMMARY OF SAFSTOR DECOMMISSIONING COSTS

Costs Percent of
Work Category (thousands) Total Costs
UNIT 1
Decontamination 15,156 3.71
Removal (nuclear) 29,475 7.21
Removal (non-nuclear) 38,267 9.37
Packaging 10,118 2.48
Shipping 3,608 0.86
Burial (off-site) 86,142 21.08
Decommissioning Staffs (nuclear) 136,151 33.32
Decommissioning Staffs (non-nuclear) 3,809 0.93
Other * (nuclear) 81,324 19.91
Other * (non-nuclear) 4610 1.13
. Subtotal 408,560 100.00
UNIT 2
Decontamination 16,867 2.67
Removal (nuclear) 37,522 5.93
Removal (non-nuclear) 68,231 10.79
Packaging 11,5646 1.83
Shipping 3,692 0.57
Burial (off-site) 97,003 15.34
Decommissioning Staffs (nuclear) 287,442 45.45
Decommissioning Staffs (non-nuclear) 10,071 1.59
Other * (nuclear) 95,472 15.10
Other * (non-nuclear) 4,650 0.74
Subtotal 632,396 100.00
* Otherincludes: 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 1b 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 Activity  Critical

ID  Description 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

1 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 ***

A-2
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3. LABOR REQUIRED

Crew Number Duration Rate Cost
(hr) ($/hr)

Laborers 3.0 12.967 $18.97 $737.95
Craftsmen 20 12.967 $23.85 $618.53
Foreman 1.0 12.967 $24.99 $324.05
General Foreman .25 12.967 $25.52 $82.73
Subtotal labor cost $1,763.26
Overhead & Profit on labor @ 44.390 $782.71
Total labor cost $2,545.97
4. EQUIPMENT & CONSUMABLES COSTS

Equipment Costs none
Consumables/Materials Costs

-Blotting paper 50 @ $0.48 sq ft {2} $24.00

-Plastic sheets/bags 50 @ $0.06/sq ft {3} $3.00

-Gas torch consumables | @ $7.50/hr x | hr {1} $7.50
Subtotal cost of equipment and matenals $34.50
Overhead & profit on equipment and materials @ 16% $5.52
Total costs, equipment & material $40.02
TOTAL COST Removal of contaminated heat exchanger <3000 pound: $2,585.99
Total labor cost: $2,545.97
Total equipment/material costs: $40.02
Total adjusted exposure manhours incurred: 53.406
Total craft labor manhours required per unit: 81.044
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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 matenial 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 Structures Only for DECON)
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UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
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Unit Cost Factor Cost/Unit(3)
Removal of clean instrument and sampling tubing, $/linear foot $0.30
Removal of clean pipe 0.25 to 2 inches diameter $/linear foot $5.25
Removal of clean pipe >2 to 4 inches diameter $/linear foot $6.39
Removal of clean pipe >4 to 8 inches diameter $/hinear foot $8.64
Removal of clean pipe >8 to 14 inches diameter 3/linear foot $16.78
Removal of clean pipe >14 to 20 inches diameter $/linear foot $21.80
Removal of clean pipe >20 to 36 inches diameter $/linear foot $32.08
Removal of clean pipe >36 inches diameter $/linear foot $38.13
Removal of clean valves >2 to 4 inches $63.86
Removal of clean valves >4 to 8 inches $86.38
Removal of clean valves >8 to 14 inches $151.52
Removal of clean valves >14 to 20 inches $218.03
Removal of clean valves >20 to 36 inches $320.83
Removal of clean valves >36 inches $381.26
Removal of pipe fittings > 2 to 4 inches $63.86
Removal of pipe fittings > 4 to 8 inches $110.55
Removal of pipe fittings > 8 to 14 inches $167.82
Removal of pipe fittings > 14 to 20 inches $218.03
Removal of pipe fittings > 20 to 36 inches $320.83
Removal of pipe fittings > 36 inches $381.26
Removal of clean pipe hangers for small bore piping $18.94
Removal of clean pipe hangers for large bore piping $69.34
Removal of clean pumps, <300 pound $145.36
Removal of clean pumps, 300-1000 pound $361.75
Removal of clean pumps, 1000-10,000 pound $1,518.99
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UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
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(continued)
Unit Cost Factor Cost/Unit($)
Removal of clean pumps, >10,000 pound $3,102.70
Removal of pump motors 300-1000 pounds $i31.68
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 galions, $/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 $4319.57
Removal of clean electrical cable tray, $/linear foot $£7.42
Removal of clean electrical conduit, $/linear foot $3.24
Remova!l of clean mechanical equipment, <300 pound $80.21
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APPENDIX B .
UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)

(continued)
Unit Cost Factor Cost/Unii($)
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, >10,000 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 clean 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 $/linear 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 $/linear 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 $535.73
Removal of contaminated valves >14 to 20 inches $722.82
Removal of contaminated valves >20 to 36 inches $969.61
Removal of contaminated valves >36 inches $1,069.32
Removal of contaminated pipe fittings > 2 to 4 inches $226.75
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APPENDIX B .
UNIT COST FACTOR LISTING
(Power Block Structures 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 condensor $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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APPENDIX B .
UNIT COST FACTOR LISTING
(Power Block Stuctures Only for DECON)

(continued)
Unit Cost Factor Cost/Unit($)
Removal of contaminated electrical equipment, 300-1000 pound $721.36
Removal of contaminated electrical equipment, 1000-10,000 pound $1,350.11
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 $1,350.11
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 $1,350.11
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, $/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

B-6



Document P02-25-001

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

(continued)
Unit Cost Factor Cost/Unit($)
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, $/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, $/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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APPENDIX B .

UNIT COST FACTOR LISTING
(Power Block Stuctures 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 >10 - 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 $20.35
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APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
(continued)
Unit Cost Factor Cost/Unit($)
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 $11533
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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APPENDIX C

DETAITLED COST ANALYSES
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DECON COST

TABLE C-1

ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

(THOUSANDS OF 1993 DOLLARS)

ACLIVItY Decon Remove Pack  Ship Bury oOther <ntgcy Total LicTerm Clean A ¢F B CF  CCF »C CF M-MHIS M-Re®

PERIOD 1

t. Prepare prellminary decomelssioning plan a5 13 98 98

1. Prepare proposed decommissioning plan 263 39 302 302

3. Remove fuei & source materlal nsa

4. DaCon plant & Drocess wasle a

5. Review plant owgs & specs. 2 45 348 348

6. Periorm cdetalied rad survey a

7. Estimate by-proguct inventory [13 10 76 76

B. Supalt tor ilcense amendment 1905 15 121 L3

LR £ product description b6 10 76 76

10, Detalled by-proguct inventory 85 13 98 98

13, Detinge major work spauence 493 74 567 567

12.  Pertorm satety amalysis 204 3 234 234

13, Submit dismaniling plan 34 5 39 39

14, Receive license acendment 2

¥5. Recelve dlseantling order a
subiglal PeT kg 1 activity Costs 1703 255 1959 19359

Period 1 undistributed Costs

1. 0econ equipment 189 28 n7 2117

2. Decon supplfes 132 33 165 165

3, poC stalt relocation expenses 737 110 847 L.EH

ER Process |lquid waste 77 ay 51 218 83 an a7 525 138 a
5. Insurance 370 37 407 407

b. Property taxes 15 2 17 17

7. Bealih ptysics supplies 914 229 1143 Na3

8. HeAVY equipdent rental 108 16 124 124

9. DEsposal of DAW generated 234 4 793 143 1175 117% 1749 7476 19
NOTES: - “nsa” Indicakes (hat fuel hand!Ing. packaging, shipplog. and disposal ate charqged Lo

plant operatlons. notl decormissioning

- “a” Indicates that costsare Included In the urillty staft costs.

- Columns Bay not total due to rounding

100-G¢-30d Lm0



€0

DECON

TABLE C-1 (continued)

COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACLIVILy Decon Remove Pack  ShIp Bury  oOther cnigcy Total LicTerm Clean A CF B CF  C CF »C CF M-Hrs  M-Rem
Period 1 undisiributed cosis (continued)
10. Plant energy budgat 1520 228 1747 1747
1. NRC fees 74 7 81 81
12.  Emergency Planning Fees 151 15 166 166
Subtotal yndlistributed Costs Perlod 1 77 76 55 1011 4208 am 6559 6559 2749 525 7615 22
Statl costs
ooC S1aii Cost 5704 856 6559 6559
utirlty staft cest 8215 1234 9459 9459
TOTAL PERIOOD 1 COST 77 76 55 1011 19840 3276 24536 1453% 2749 525 7615 22
PERIOD 2
activity speciticatlons
6.1 Plant & tecporary factiitles 123 48 372 335 37
16.2 Plapt Systeas 74 a1 ns 283 k3|
16,3 Reactor iIntermals a67? 79 537 537
16.4 Roaclor vessel 427 b4 491 a91
16.5 sacriticlal shield 13 5 a8 38
16.6  MpIsiure separators/reheaters 13 10 76 76
16.7 Relotorced concsele 10% 11 129 60 &0
16.8 Turbine & condenser 274 a1 s s
16.9 Pressure suppresslon structure 131 20 151 151
16.10 Primary contalnment 105 16 171 124
1617 Plant structures & bulldings 205 n 136 18 18
16,12 Was(e management 302 45 348 348
16.13 Faclilty 8 shie closeout 59 9 68 34 34
16.  Total 2771 416 3187 1906 281
Plarmning & Site Preparatlons
17.  Prepare dismantiing sequence 158 24 181 181
18, Plant Drep. & teep. svees 1485 2123 1708 1704
19.  Design water Clean-up system 97 14 106 106
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TABLE C-1 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACLIvILY Decon Remove Pack  Ship Bury  Quher Cnigcy Total LICTers Clean A CF B CF C CF »C CF M-Hrt  N-Rea
0.  RIQQINQ/CCES/toOlINgrenc. 1257 189 1446 1446
. Procure casks/liners & contakners al 12 93 93

Detalled work procedures

21.1 Plant sysiems m 47 358 322 16
22.2 vesse! head 16 2 18 18
22.3 Reactor internals 63 39 302 02
22.4 Remaining i 1dIngs &89 13 102 26 77
22.5 CRD houstngs & 1C1 (ubes 1 10 76 76
22.6 Incore instrumentation &6 10 76 76
22.7 Removal primary containment 131 20 151 151
2.8 Reactor vessel 239 16 7a 274
22.9 facitly closeout 79 12 91 45 EL]
22.10 5acrificial shielg 79 11 9N 91
22.11 Reltnforced concrete 66 10 76 38 38
2212 Turbire & condensers 274 a1 ns 315
22,13 Moisture separators 8 reheaters &1l 20 151 151
272.14 Radwaste pul fding t79 27 206 186 Fil
22.15 Reactor building 179 27 06 186 ril
22, Tosal 2167 325 2491 2256 237

Decon NSSS/RaCK Removal
23, DeCON NSSS 92 462 1385 t385 800 ]
24, remove spent fuel racks 404 99 158 26 1630 1193 515 4015 4018 5842 13329 70

Nuclear Steam supply System Removal

6.1 Recirclatton svstoam PIDING & valvos 24 7 92 B 2270 444 10 Im 7450 L1k M2
25.2 Reclrcuiation PUTDS & Motors Fl 16 12 4 700 126 895 895 2358 1677 27
25.3 CRDMs & ICIS Removal 106 74 51 e 108 243 1584 1584 3451 5337 100
25,4 Reactor vessed Internatls 98 2295 574 797 9010 4365 17120 17140 917 2380 748 226 40086 14
15.5 Reacior vessel 233} 4496 Bbab 770 4394 4941 15480 15480 wna 2489 26619 164
5. Totals 556 7057 1375 1637 17436 10919 38200 38201 24395 4869 748 226 81876 838

removal of Major Equipment '
28, Main Turdine/scenaralor 267 1508 255 3522 1864 1064 B4A79 8479 12183 8130 12
27, uiin condensers 1742 563 503 9k 2552 2557 1869 9588 9983 8849 20855 149
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TABLE C-1 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACTIvity pecon kRempve Pack  ship Bury  other CNigcy  Total LicTerm Cleam A CF B CF CCF »C CF M-HIS  M-Rom

bisposar of Piant Systems

28.1 ACIQ \pjector for Clrcurating water 13 2 15 15 425
28.2 alr Removal and Seallng steam 591 176 19 475 3672 485 3384 3384 5071 18779 a9
28.3 Bullding vent Stack monitoring 2 t «1 a 5 k] 20 20 27 68 <1
28.4 chemlcal agdition sysiem 1 1 2 <1 1 45
28.5 Chlorination s =1 [ 5 160
28.6 Clrc Pumpholse HVAC 30 4 kY] 34 M
28.7 Circulating water 181 ” 208 a2 166 5369
28.8 <Clean up Fllter pemineraldzer 13 19 k] 130 69 65 a7 a7 450 4032 0
8.9 Compressed Alf 128 9 147 22 125 4106
28.10 Condensate 1242 90 33 20648 890 B46 5754 5754 9181 38972 106
28.11 Containment ALDOSpNEre Control 2 55 7 306 189 1 789 789 1061 4027 [
28.12 contalmment Instrument cas 75 24 4 06 78 64 451 451 713 2387 4
28131 control Rod Drive 108 19 3 129 69 59 387 a7 447 3350 3
28.%4 CONUrol Syructure Hvac 24 4 27 7 720
28.15 Core spray 164 127 16 1593 173 346 2519 2519 5523 8623 23
28,36 Demlneral)zed water plstribution <1 «1 E <1 «1 k)
28.17 Dlesel cen BIOQS & PUMD HOUSE HVAC 24 4 28 28 746
28.18 Brywell air Flow 8 3 <1 18 13 7 50 50 62 286 <1
28,19 Electricar (cleam) 949 142 1092 1092 30065
28.20 Etectrical {contaminated) 2617 438 80 2687 1501 1338 911 91N 9316 84679 108
28,21 Electrical (decontaminated) 15 66 17 99 15 [E} 2551
28,27 emergency service water 59 9 68 17 51 1883
28.23 Extraction Steam 661 298 35 les0 499 1004 7357 7157 16159 21567 1]
28.24 feed Pu) Turbine steam 3z 6 43 | 38 1205
28,15 Feedwater 576 132 29 78 452 336 1135 2235 1488 18274 48
28,26 Feedwater pralnage 705 153 20 775 457 379 2489 2489 2686 2208% 56
28.27 Fire Pratection 16 1z 133 40 93 3738
28.20 Fuel Pool Ccolling and Clean-up 144 319 &3 n 449 236 263 1436 1486 1557 13454 75
28.29 Fuel Pool Fllter pemincral tzer 35 73 13 2 76 49 56 304 104 265 3168 a5
28,30 Caseous Radwasie rRecombiner Cow 39 23 3 350 14 7 497 497 mms 1292 2
28.31 ceperator H2 Cocling wmakeup 4 «1 5 <1 4 130
28.132 cenerator Siator Cooling water 22 3 25 3 1 710
28,33 High Pressure coolant Injection 104 25 4 137 85 63 419 419 476 EX) R 9

18.34 HPCI Turbine PUTD 102 -1 7 907 57 178 137 1n7? 3146 3387 4
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TABLE C-1 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

Activity Decon remove Pack  SPip Bury  other Crigcy Total LicTerm Clean A CF B C€fF  C CF »C CF M-HFS  N-Rea

pisposal of Plany systems (contimeed)

13,35 Instrument Air 39 [3 45 23 23 1272
18.3% Liquid Radwaste 296 a2 a 77 154 141 907 907 959 . 8813 46
78.37 e oit % 7 5% 5 49 1525
28,38 Maln Stean 405 291 17 4488 379 861 6410  H410 15561 13641 38
28.39 MaIn Turbine EHC AlT Flow 13 2 15 2 14 4N
28.40 Main Tuibine Lube 0dl 49 7 56 b 51 1570
28 41 Miscellanecus Bulldings HvAC 24 4 7 7 720
28.42 Wiscel laneous Drainage 54 9 F) 55 32 27 178 178 191 1653 L
28.43 MSI1V - Leakage contral a4 [ 1 57 17 3 147 1a7 196 1381 2
28.44 Nuclear soller 24 15 F bd 46 24 176 i76 223 a1s H
28,45 01 cas 153 109 7 259 150 m 789 789 897 5098 L}
28.46 Process Sampling 48 24 3 118 43 42 298 298 aza 1695 4
28.47 Radwasle BulidIng HvaC 69 7 1 40 28 13 173 173 137 ’ 1786 4
28.48 RCIC Turbine Pump 65 29 3 9 70 74 530 530 1008 101 2
78.49 ReACLOr Bullding closed Coollng water 53 [ 61 61 1694
28.50 Reactor &Uitlding HvaC &91 238 35 1912 709 645 4417 A% 6629 27102 46
28.51 ROACLOr Core (s0latlon Cooling 927 18 3 105 66 51 334 ELE! 365 1877 7
28.52 REACLOF ReCIrc woLOf -cenerator set 19 45 1 197 134 8s 584 584 [1:x] 3828 6
28,53 Reactor recifculation 46 6 1 41 0 21 135 135 1an 14N 1
28.54 Reaclor water Clean-up 64 140 10 5 308 92 130 766 766 1057 5228 35
28.55 Resldual Meat Removal 376 652 303 19 2483 780 877 5508 5508 8603 17067 150
18.56 RIPI/RFP O} Reservoir a4 7 5t 5 46 1419
28,57 RMR Service waler a9 7 56 14 a2 15819
28.58 Sefvice and admin BUilding HvaC 24 4 27 27 720
28.59 Service water 189 28 257 43 174 6112
28_60 50110 Ragwaste Collection 58 7 1 a7 25 26 165 165 163 1795 10
28,61 Standby Liquid control 15 2 17 17 65
28,62 Turbine BEdg Closed CoolIng water 45 ? 51 [ 34 1431
28.61 Turbine BUlIGINg HvAC 3 : 32 44 ] 183 6713
28, TOLAls 634 13348 3058 424 28301 8345 9274 £3381 60913 2468 98136 438022 480
29, frecl scaliolding lor systems removal as 132 t913 1013 13275
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TABLE C-1 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACUIVItY Decon Remove Pack  ShID Bury  Other cnrgey Total LicTerm Clean ACF B CF € CF »C CF M-Hr§ M-Rom

pecontaminatlon of site suklgings

30,1 Reaclor 2681 2337 3% 72 7858 940 3294 17572 17572 27250 141676 519
30.2 Turbine 1176 185 164 27 3454 368 1228 6602 6602 11978 28596 48
TV (11111 3857 2522 553 99 11313 1308 4522 24174 24174 39229 170272 567
31, License termlnallon survey 339 51 390 350

2. teralnate license a

subtotal pPeriod 2 ACLIvily COStS 8117 23833 7153 21538 64773 23606 29219 160249 157263 2986 188634 4869 748 226 754639 2624

Period 2 undistributed Costs

1. pecon equipment 189 18 nz n7

2. Decon suppiles 470 118 588 588

3 pOC stafl relocatlon ewpenses Ea v 110 847 847

4. process liquid waste 449 1347 1257 9536 1981 14591 14591 20542 1392 32
5. InSurance 11z M1 1123 1223

[ Property 1axes 6 4 39 35 4

7. wealih physics supphies 3256 B14 4070 2070

8. HeaVY equipoent reatal 7302 1095 8397 7557 &40

9. small tool aliowance 445 &7 512 4b1 51

10. PID@ Cutling equlpmnent 587 [:1] 675 675

1. pecon rlg 762 114 878 578

12, DIsposal of Daw generated B35 16 2871 517 423§ A239 9959 26632 67
13.  Plant energv budget 3529 529 40SB 3657 406

14.  NRC Fees 350 35 385 385
subtotatl ndiserfbuted Costs Perlod 2 449 2181 1373 12428 18775 5612 40719 39418 1301 9959 20542 28024 99

Stalt costs

pOC Statt cost 19640 2946 22586 2253%
utidlty statt cost 50447 7567 58014 58014
TOTAL PERIOD 2 8566 24833 9334 3812 77201 112478 45344 281568 277282 4286 198592 2541 748 226 782663 2711
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TABLE C-1 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

Activity pecon Remgve Pack  Ship Bury  other ntgcy Total ticters Clean a CF B CF C CF »C CF M-HI3  M-Rem

80

PERIOD 3

Demol ltien ¢1 Rematning Site sulldings

331 Reacios Y bOba 2410 18473 924 17550 341322
33.2 Cooling Tower 2639 396 3035 3035 56276
33.3 Transformer foundation unit 1 54 8 62 62 109
33.4 Turblime 10627 1594 1221 611 11610 123708
33, Fotals 29383 4408 33791 1535 32156 622416
Site Closeout activities
34, crage & landscape site 1892 284 nre e 10035
35. FInal report 1o NRC 193 15 118 118
subrotat perjod 3 ACtivILY COS1S 1S 103 4707 36085 1653 34432 632450
parieod 3 undistributes costs
1. Insurance 397 40 437 437
2. Property laxes 55 [} b1 61
3. Heavy equipmeni rental 1906 286 1192 2192
4, smafl (ook ariowance 369 55 415 425
5. Plant energy budget 398 60 457 457
subtolal UNISEribyled Costs Period 3 3125 446 3571 437 31
statt costs

DoC Stafl Cost 3220 483 3703 1703

Uil ity start cost 923 138 1061 a55 106
TOTAL PERICD 3 ER 74 7371 5774 ad471  Ipa5 41376 632450

TOTAL COUST 7O DECOMNESSION

8643 S5HI10B 9610 3867 7B212 119689

54395 350524 304362

45662 201341

259317

748

126 1422728

2744
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TABLE C-1 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

Actlvity Decon Remove PAck  Ship Bury  other <ntgcy Total Licterm Clean A CF B CF  CCF »C CF M-MIS NM-Rem
TOTAL COST TO DECOMMISSION WITH 18,37% CONTINGENCY: $350.524.41%
Total NRC Mcense termlination cost IS 86.97% O $304_861.984
Non-nuclear desolitlon cost s 13,03x or: $ 45.662.428
Tolal radwaste volume Duried: 228,251 cublc teet
Total sCrap meial removed: 11.408.8 tons
Tatal craft fabor requlrements: 1.421.727 .8 @AN-POUTS
Total personnel radlatlon exposure; 1.744 .4 man-Rem
Total craft labor cost wilh 22.52% contlngency: % 55,734,372
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TABLE C-2
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2
(THOUSANDS OF 1993 DOLLARS)

01D

ACLIVILY becon Remove Pack  Ship Bury  other cntgcy Total LicTerm Clean A CF B8 CF CCF »CCFf M-HS  N-Ren

PERIOD 1

1. frepare prellminary decosmissioning plan 85 11 58 98

1. Piepare proposed decommisstoning plan 263 19 302 302

3, komovo fuel & source matarial n/a

q. Decon plant & process waste a

5. Review plant dgwgs & specs. 302 45 348 348

6.  Poriors datalied rad survey a '

7. (94 imate oy-product inventory bb 10 76 76

8. submit 10f [lcense amenddent 105 1% 2 m

9, End product description 66 10 74 76

10, petalled by-product Inventory 85 13 98 98

1. Det1ne major work segquence 493 74 567 567

12, periorm salety analysis P 3 234 234

13.  supmlit dismant!ing plan 34 5 39 9

14,  Recelve |lcense amendment a

15,  Rreceive dismaniling orger a
subtotal Periog 1 Activity Cosis 1701 255 1959 1959

perlod 1 yndistributed costs

1, pecon equlpeent 189 28 117 n?

2. pecon supplles 132 33 165 185

3, DOC stall relgcallon expenses 737 110 847 847

4. PrOCess (iqulg waste 77 a1 51 ne 83 471 an 525 134 2
5. tnsurance 923 92 1015 1013

b. Property taxes 38 a 41 a

7. Healtn physics supplles 95 229 1143 1143

3. Heavy equipment rentafl 108 16 §24 124

9. Disposal Of DAW gonerated 234 4 793 141 1175 117S 751 7483 19
NOTES: - “n/sa” indicates (hat fuel hanaling. packaging. shippIng. and disposal are charged to

plant operatlons, not decormlssioning
- ~a~ indicates thay costs.are Included In the utifity stalf costs.
- ¢olumns mav Mot tatal due to founding
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TABLE C-2 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

ACUIvilY pecon Remove pack  Ship Bury  other Catgcy  Total Licterm clean A CF B CF  C Cf »C CF M-Hrs  M-Rea

Periog 1 undistriputed COsts (continued)

10.  Plant energv pudgeg 4810 7211 5531 553
11.  KRC Fees 185 18 0 103
12.  Epergency Planning Fees 7s L] 413 413
SubiOtal LRAISITIDUTEd Costs Period 1 77 275 §5 10117 8410 1516 11345 11345_ 75 525 7617 22

stail costs

pocC stafl cost 3866 580 4446 4446

utility Stalt cost 22972 3446 16418 264%8
TOTAL PERIOD 1 COST ?? 75 55 1012 36952 5798 24168 44168 75 525 7617 n
PERICD 2

activity specitications

te.t Plant & temporary facliitles 323 a8 172 335 7
16,2 Plant sysiems 74 a1 ns 283 k]|
16,3 Roactor Internals A67 70 537 537
16.4 Reactor vessel 427 64 49 49y
16.5 sacrificlal shletd kx} 5 ki3 kE]
16.6 MOIsture separaters/reheaters 1 10 76 76
16.7 rmeinforced concrete 105 16 1m 0 60
1£.8  TUrbine & condenser 274 41 15 315
16.9 Pressure suppression structure 131 20 151 151
§6.10 Primary containoent 105 16 m 121
16.11 Plant structures & builgings 205 3 1 118 tig
16,17 waste management 302 45 348 348
16,13 Facl1ity & site closeout 59 9 8 34 34
16. Total 7N 416 3i87 2906 281

etanning & Site ereparations
17. prepare dismantifing sequence 158 24 181 181
18, Plant prep, & temp, Svees 1485 223 1708 1708
19,  DRsIQn water ¢lean-up svsiem 92 14 106 106
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TABLE C-2 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

ActIvily Decon Remove Pack  Ship Bury  Qther ontgcy Total LleTerm Clean ACF B CF CCF »C CF M-Hrs  M-Rem
0. RiggingsCcEssioo! Imdserc. 1257 189 1448 1248
21.  Procure casks/lipers & contalners &1 12 L] 93

Doraliod Work Proceduros

22.1 Flant sysiems m az 358 322 36
22.2 vessel head 1% 2 18 18
22.3 Reaclor internals 263 39 3072 302
21.4 Remalning bul ldings 89 13 102 % 77
2.5 CRD housings & I1CI tubes 66 0 76 7%
22.6 Incare instrusentathon 66 10 76 76
22.7 Removal primary containoent 13 20 15 15
22.8 Reactor vessel 239 36 274 274
22.9 Facll)ity closeout 79 12 H 45 a5
22,10 sacrlticial shielg 79 12 91 91
22.11 Relaforced concrete b6 |3 b 38 38
22.12 Turbine & condensers 74 41 ns 15
22.13 wodsture separators & reheaters 3 20 151 151
22.14 Radwaste bultding 179 7 206 186 7
22.15 Reactor bullding 179 27 206 186 2%
22, Total 21167 325 2492 2256 237

0RCON NSSS/RACK Removal
23, Decon N555 923 462 1385  t3as 300 ]
24, rRemove spent fvel racks 399 %2 157 26 1630 1192 524 a019 4019 Sg42 13172 ]

NUC l@ar Steam Supply Syslen Romoval

15,1 Reclrculation system Piping & valves 91 164 9N 36 1270 447 3094 3094 7450 8010 07
25.2 Recirculatlion Pums & motors Fi 26 12 4 700 126 893 893 2158 164% 27
15.3 CRDMS & 1CI5 ReMoval 103 74 50 o 1081 42 1580 1580 345 5256 99
75.4 Reactor vessel iniernals 91 1270 S6T 699  B3L% 4156 16148 16148 917 2380 612 26 39403 mwm
5.5 Reaclor vessel 227 449 646 545 3360 4895 15266 15266 W08 248% 26542 163
25, Totals 539 7026 1362 1414 16780 9861 16982 36982 14395 a6y B12 126 #0852 ax7

rRemoval of wajor equipment
26, wain turbine/cenerator 261 1503 255 3521 1864 1062 8467 B4V 11182 8012 12
7. “ain condensers 1742 655 501 96 2552 2557 1866 9970 9970 8849 0446 136
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TABLE C-2 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

ACtivily pecon Remove Pack  ship Bury  other contgoy Total blcTerm Clean ACF B CF € CF »C CF M-Hrs  M-Rem

Olsposal of Plant Systems

28.1 A - D Dleslel auxiltlaries 134 n 154 154 4305
8.3 Acld injector lor CirculaLing water i 3 13 29 1Y)
28,3 ailr Removal and Sealing sieam 666 158 i ¥ ) rs 509 3519 519 6107 1070 56
8.4 auxillary stean kLY 145 8 796 1ra 151 1740 1740 761 1571 1B
28.5 Buitding vent Stack sonitof Ing 3 2 «1 9 [ k] 23 23 N 94 «
8.6 Chemical Addition Svstem 11 2 13 ¥ 1 k13
28.7 chlofination 12 2 14 14 390
8.8 Circ Pumphouse HVAC 38 [} 44 44 1171
8.9 Ccircelating waler 190 29 219 44 175 6174
18.10 Clean up Filter pemineralizer 137 7 3 14 63 63 400 400 403 ao k1!
28.11 compressed alr 161 24 185 28 157 5186
19.12 condensate 1984 496 69 3787 1493 1348 9176 9176 £33 62794 170
28.13 contalnment atposphere control 138 63 7 157 220 128 914 914 1239 4574 H
28.14 Ccontainment instrument cas 79 23 a 208 7t b5 456 456 722 2504 4
28.15 Control Rod Drive 16 18 3 127 6d 60 388 388 439 3587 4
28.16 control Struciure Hvac 162 24 186 186 5175
28.17 core spray 274 122 15 1563 555 340 2488 1468 5418 8847 24
28.18 Deminerallzed water plstribution 6 <1 ? 4 a I 208
28,19 Dlesel aux jackel water storage 25 4 29 29 796
28.20 plesel cen BIIgs & PUTD HOUSE HVAC 43 6 49 49 1325
28,27 plesal ofl storage ang Transter a6 13 99 99 2691
28.22 DomestIC water DISLriDuULlon 152 23 174 174 4815
18.23 Drvwell AT Fiow B 3 “1 18 +3 7 49 49 62 276 -1
28,24 £ plesel aunillaries 43 6 49 49 1362
28.25 Elecirical {clean) 4952 743 5695 5695 156838
28.16 Electirical {coptaminaied) 4244 757 140 4739 3352 2371 15603 15603 16432 137397 174
2827 Eleclirical (decontaminateg) 6 114 30 170 26 144 4399
28,28 Emergency Service waler ¥58 24 181 a5 136 5066
28,29 [xtraction Stcad 0 313 235 475y T 142 7HIE THIB 10475 23092 66
18.10 feed PUTD Turbine Stoam 40 6 46 5 Ll 1293
28,31 feegwater 631 135 19 733 a7 355 2344 2344 2542 19915 53
28,37 fFeedwatler Drainage 776 149 18 741 444 3®Y WS 158 2569 24193 &3
18.33 tlre Protociion ' 135 50 385 1ne 270 10839

18,34 fuel Pool Coolling and Clean-up 166 10 &b 1" 451 241 285 1582 1582 1571 15110 as
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TABLE C-2 (continued)
DECON COST ESTIMATE FOR SUSQUEHANRNA STEAM ELECTRIC STATION UNIT 2

activity Decon Remove Pack  Ship Bury  Other cntgcy Total LicTerm clean A ¢fF B CF CCF »C CF M-HIS  M-Regd

14 0]

Disposal of planm Sysiems (contlnued)

28.35 Fuel poof Fllter Demineralizer 82 171 25 4 153 97 125 658 658 530 74538 84
28.36 GASEOUS Radwasle Recombiner Cow 28 a7 24 3 353 17 84 555 555 1225 2174 4
18.37 Gatehouses & Selfur ity Cemer Hvac b1 9 Al 71 18496
28.38 Ceneraiof HI CoGling wakeup a «1 5 <1 4 128
78.39 cenerator Stator Cooling water 3 3 26 3 21 119
23.40 High Pressure coglant injection 16 27 4 149 96 b9 461 481 31 3658 10
28,41 HPCI Turbine pump 104 65 [ 902 5% 177 1310 1310 31129 1428 4
28,42 InSiTUDent Al 75 1t 87 43 43 2441
28_43 Llguld Radwaste 1719 239 39 1410 810 791 5009 5000 ELEL] 53024 9
28 44 Lube ol 1 a? ? 54 5 29 1515
28,45 Main steam 450 267 8 4854 450 940 £999 K999 16831 15116 a2
28.46 ¥ain Turbine EHC AdrF Flow 13 2 5 1 14 425
28,47 watn furbine Lupe ail 49 7 57 [ 51 1580
28.48 wakeup Deminerallzer 104 16 120 120 3338
28,49 Makeup water supolv n 1 82 a2 2335
28.50 Miscedlanecus sulldings Hvac k1 5 a a 1M
28,51 MisCellaneous Drainage 308 51 9 n7 189 159 1033 1031 1099 9448 26
28,52 M51V - Leaxage control a8 5 a1 [24] 15 4 153 153 208 1489 bl
28.53 Nuclear Boller 2% 10 2 55 19 22 154 154 1927 868 8
28.54 Of| cas 165 108 & 59 148 144 BOD 1] 899 5450 8
28.55 Primary coolant Degasifier 71 22 3 P& [13 52 356 356 426 2252 13
28.56 Process sampling 52 24 3 tas a5 45 17 n7 513 1771 4
28,57 Radwaste Buil 1ing Hvac ELH 105 17 816 113 310 086 &6 2934 14676 24
28,50 Raowasie 5olldillcatiton 40 82 24 2 78 47 62 135 335 270 3769 22
1%.59 REw walel Treawment 206 3 237 37 6490
18.60 RCIC Turbin Pump 66 29 3 288 [ 73 526 526 998 nis 2
28.67 Reactor Bullding Closed Cooling water 55 8 63 63 1759
20,62 Reactor Bullding HVAC 957 251 7 5990 773 685 4694 4694 5901 29087 49
28,63 Reactos Core |solation coaling 10 17 3 |4} 65 52 339 139 352 3145 L]
10 .64 R2ACIDT RECITC MOLOT-CENRTANor Sel 128 7] 5 196 134 87 594 594 679 4099 7
28,65 Reactor Reclrculation 48 5 «1 L1 13 21 129 129 124 1478 2
28.66 REACLOT waler clean-up 65 148 29 5 94 87 130 755 755 1019 baba ab
18.67 Resiqual Heat rRemoval : 428 7 LEY) 39 7648 905 968 b047  pO47 9181 29763 166
28.68 RFPT/RFP DIl Raservolr 43 7 50 5 45 1394
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TABLE C-2 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

ACLivity pecon Remove  Pack  Ship Bury  olher Cnigoy  Total LicTerm Clean A CF B CF € CF »C CF M-HFS  M-Rem

Oispasal of piant Sysiems (tontinuedy

28,69 RHR Service water 122 18 140 a5 145 3943
28.70 Securlty Dlesel ceneralor 1 «1 2 2 42
18.71 service and Admin Bul [dIng HVAC 42 3 48 48 1289
28.77 sefvice water 107 N 238 48 190 6689
28.73 sewage Treatment 87 13 100 100 T
18.74 50110 rawaste coflection nt 34 & 128 mm 134 834 834 7N 9550 §2
28.75 Standby Llguid controf 14 2 17 17 459
28.76 Turbine BidgQ Closed Cooltng water a5 7 52 -] 44 1438
2877 TUrbine Bulfding HVAC n 5 266 &b 199 732%
28, Totals 835 25038 4236 589 35645 12500 13589 924331 83510 8923 123500 811520 1609
29.  Erect scatfolding lor systems removal 152¢ 229 1758 1738 36940
o
o
o pecontamtnation of Site Bulldings
30.1 Reactor | 1637 21BS a8 72 7858 940 3259 17440 17440 27250 138793 509
30,2 LOW Lewvel Ragwaste rFaciliqy a5 3 =1 18 40 205 205 403 1062 2
30.3 miscellaneous SLIuctures a 5 1 579 48 274 274 521 1009
30.4 Radwaste Building 494 8 40 8 1174 e 448 2288 2288 a7 11873 B4
30.5 Turbine 160 181 163 27 3454 368 IN9 6571 6572 11978 28096 47
30, Totats 4377 1474 600 109 12882 1324 5018 26779 26779 44669 180832 642
31, License termination survey 139 £ 140 190
32, Termipale license . a
suptotal Pertod 2 activily Costs 8816 37073 8360 2489 7IO12 27787 33B5% 1913%b 181955 9441 19543 4869 612 236 1152575 3IN3

Peridd 2 undistributed costs

1. Dacon eQuipmont 189 28 %7 nz

1. Decon supplies 457 114 571 571

3. DoC staff relocation expenses 737 110 847 847

4, Process ilaquld waste 487 1414 1324 10022 087 15339 15339 21566 1441 34
5. mnsurarke 1079 108 1187 1187

6. Properiy taxes 35 3 k1] 34 a

7. HealLh physics supblies et 790 3951 3951
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DECON

activiny

COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

TRALT ReMONT  PATK

TABLE C-2 (continued)

SNID Bty oanet

gty  Totar Licterm cClean A CF

BCF CCF ~CCF M-HF$ M-Rea

Period 2 undistributed costs ccont bnued)
8. Heavy equipment rental

9. small ool allowance

10, Pipe cutting cquipment

1, Decan rlg

12.  DIsposal of Daw generated

13, Piant energy budget

14, NRC fees
suptotal undistributed costs Period 2
stat! costs
DoC Staft cost

utirity statt cost

TOTAL PERIDD 2

PERIOD 3

Demolition of Remaining Slie Bul tdings

&808

487 222

9303 37073 10582

33,1 Reactor 16064
33.2 adainistration 173
33.3 Clrc water Putphouse & water Treal 560
33.4 control 2763
13.5 CoolIng Tower 2638
33.6 Dlesel cenerator 1247
33.7 plesel cenerator “g- 514
33.8 pomestic fFire Pumphouse 5
33,9 Engineered safequard & spray pond 4215
33.10 Hazargous waste Storage fFachllcy 12
33.11 Low Level Radwaste Facliliy 1318
3312 miscellaneous Structures 1424
33.13 Kiscellameous vard Struct & Foungallons 204
33.14 North and South catehouses 501

7088

6 2825

4165

3do

1340 12852 19265

23791

59666

3829 85863 110509

1063
100
a8
114
507
625
34

5773

3569

8950

5215%

2410
26
1]

a14
396
187
??
<1
34
2
198
n4
31
75

8151 73386
765 589
&75 675
878 878

4155 4155

4790 41N
374 374

41939 40564

27359 17359

64635 68615

3291309 318494

18473
199
bd4
nrzz
3034
1434

591

485¢
14
1516
1618
215

576

924

76

815

77
9799

479
1374 9799

10815 229342

17550
199
644
nzz
3034
1434

591

4859

1440
1638
235
576

15853 65

21566 27294 98

16435 612 226 t17986% 3411

341322
1902
10099
43975
56262
17522
8156
114
7168
264
11308
28840
2879

7701

100-G2-20d Fustaroq
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TABLE C-2 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

Activity Decon Remove Pack  Ship Bury  other (nigcy Total LicTerm Clean ACF B CF  C CF »C CF M-HrS M-Reg

Demclition of Remaining Stte Bulldings (tontinued)

33,15 Project offlce 198 45 342 342 4965
31,76 Radwaste Bullding 1987 448 3425 172 3263 51629
33.17 River Inlake siructure 157 39 296 296 4410
33.18 Securlty control Center 63 9 72 72 916
33.19 Sservice & administration 454 68 522 522 8717
33.20 Sewage Treatment Plant 26 4 30 30 539
33.21 turbline 10627 1594 12211 611 11610 213708
LR Totals 46360 6954 53314 1782 515371 910447

Sie Closeout ACtivitles

34, Remove Rubble 3527 52% 4056 4956 10757
a5, Grade & landscape site 1892 284 2176 76 10035
3b. Flnal report (o NRC 103 15 18 118

suttaral Perlod 3 activily Costs 51779 tax 7781 596ba 1900 57764 931238

Period 3 undistribuied costs

1. insurance 149 t5 163 163

2. Property taxes +7 2 19 19
3, Heavy equipment rental 1981 197 2278 2278
4. small 100l allowance 539 a 620 520
5. Plant energy budget 137 20 157 187
subtotal undistributed Costs Period 3 2823 415 3238 163 3074

staff costs

DOC Slaft cost 8053 1208 9261 9261
Uttty Stalt cost 7039 1056 8095 7286 a0
TOTAL PERIOD 3 51779 18017 10461 80258 9349 70908 931238

TOTAL COST TO DECOMMISSION . 9380 88852 10B57 3885 86875 185478 68409 453735 272012 81723 232093 26961 612 226 2118724 3413

100-93-¢0d RUIDo
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TABLE C-2 (continued)
DECON COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

activity DeCon ReMmOve Pack  sShip Bury other cpigcy vTotal LicTerm Clean ACF B CF C CF »C CF M-HI$  M-Rem

TOTAL COST TO DECOMMISSION WITH 17 75X CONT INGENCY: $453.735.072

1012l NRC |tconse termination COsSt 5 8t _99% of $372.011_744

Non-nuciear demolkiion cost is 18.01% or; $ 81,723,288

Total radwaste voluae buried: 159.891  cublc feel
Tolal scrap petal removed: 35.712.1 tons
Tota!l craft labor regulrements: 2.118,724.0 man-hours
Toia) personnel radialion exposure; 1.432.6 man-Rem
Total craft rabor cost With 21.43% contingency: $ 80,990,936

1005330 =m0
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TAB!- -3 ‘
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1
(THOUSANDS OF 1993 DOLLARS)

Activity Dacon Reaove Pack  Ship Bury  other cntgcy Total LicTerm Clean A CF B CF  C CF »C CF M-Hrs  M-Rem

PERIOD 1: sMothballing accivities

t. Prepase preliminary decommissioning plan 79 12 L1 91
2. Prepare proposed decomutssiontng plan 205 at 236 236
1. rRemove fuel & source materlal n{a

ER Decon plant & process waste a

5. ROVIOW plant gwgs & Specs. 85 13 1) 98
6. partorm gelalied rad swivey a

7. fstimate py-proguct Inventory 66 10 76 76
8. submtt for possession-only !lcense 66 10 76 76
a. £nd product descripllion .13 10 76 76
10.  Detalled Dv-product Inventory 99 15 13 113
11, petine major work sequence 66 10 76 76
12, Perlorm safety analvs(s of operatton LKL 20 151 151
11, pertorm safety analysis of end proguct (k3] 20 151 51
14, submit dismantling plan &b 10 76 76
15,  Receive possession-only |lcense a

actbvitvy specitications

16,1 Prepare plant and taclilties for SAFSTOR 123 a8 372 372
16,2 Plant svstems ’ 274 a1 315 315
16,3 Plant structures and bulldings 05 n 238 236
16.4 waste management 1 20 151 151
v6.5 Faclllty and site dermancy 131 0 161 151
16, Total 1065 160 1225 1225

Detal led work Procedures

17,1 Plant sysioms n 47 asg 358
17.2 Fackllwy closeout & doroancy 79 12 9 91
17, Total 190 58 A48 248

NOTES: - “nya” ingkcales 1hat fyel nanaling, packaging. shipping. and disposal are charged (o

plant operatiens. not decommlssioning
- Ta” Inglcates that cosis are Included in the utllity statf costs.
- Columns may not total due to rounding

100-92-20d Yaawumao(q




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

02D

BCF CCF »CCF M-HS

ACtlvity Decon Remove Pack  SNID Bury  other Cnigcy Total LicTerm ciean A CF M-ReD
18, Procure vacuum drving svstem 7 <1 8 [}
19.  oralnsde-energize non-cont, svslems a
20,  Drain a drvy NSSS a
21,  Drainsge-energlze contaminated svstems a
2. rpeconssecure contaminated systems a
Decontaminatlon of site BUllQIngs
23.1  Reactor 1891 996 2987 199 9% 54686
13.7 Turbine 744 77 1115 744 372 17611
23, Ioials 735 1367 4102 2735 1367 72196
3. Prepare subDOr1 equipment for storage 258 39 297 297 3000 3
25.  install containment pressure equal, line 24 4 28 8 700 2
26.  INterim survey prior 1o dormancy 339 51 190 390
27, secure bulldIng accesses a
28. Prepare & suOmil interim report 38 & 44 44
Ssubtotal Periog 1 Activiey Costs 2735 283 2898 1845 7760 6391 1367 75996 H
Perliod 1 undistribuied Costs
i, Decon equipoent 189 28 07 nr
1. becon supplles 131 33 165 165
3. Process 1iquid wasie ’ 335 177 220 947 360 2040 1040 2179 515 12
a4, Insurance 226 25 7 m
5. PIDDRTLY [axes 10 ¥ 1 3]
6. Health physics subplles NS 279 1143 1143
7. szall tool allowance 45 7 52 52
B. pisposal of Daw gencrated 23 4 793 143 7z 172 2761 7483 19
9. Plant energy budget 967 145 11z I
16, NRC fees 49 5 54 54
11, Emergency Planning fees 100 10 110 110
subtotal undlste ibuted COsStS Perlod 1 135 408 225 1741 2653 986  §347 6347 2751 1279 7998 n
staf! cests
uthilwy siaft cost 5482 821 B304 6304

[00-GE-20d Iuerma0(]
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TABLE C-3 {continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACUIVILY Decon Remove Pack  Ship Bury  Other CntQcy Total LicTerm Clean ACF B CF € CF »C CF M-Hf$ M-Rem
TOTAL COST TO SAFSTOR 3070 pi k) 408 125 1741 130331 3852 20417 19044 1367 2751 2279 83994 35
TOTAL €OST 7O SAFSTOR WitH 21.75% CONTINCENCY: £20,411.934
Totatl SAFSTOR fadwasie volume Duried: 5.030 cublc teet
Total scrap removed: 0.0 tons
Total craft labor requirements; 81.994.5 pan-Nours
Tolal personnel radlatgion expasure: 35.4 man-Rreq
Total ¢ratt labor cost whih 21.79% contingency: $2.526.761

100-GZ-20d FUoWmn0o(
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TABLE C-3 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACLIvity DeCon Remove Pack  Ship Bury  other CntQcy Total LicTerm Clean ACF B CF  C CF »C CF N-HIS  M-Rea

SAFSTOR DORMANCY

PERIOD 2: salstor Anmual salntenance cost

1. quarier iy Inspection <

2, Sem| -annual environmental survey s

3. Prepare reports s

4. Health physics supplies 5 g 45 ds

5. Insurance a6 9 95 95

6. Property taxes 10 1 1 1

7. Disposal of contaminated soliQ wasie ' «1 7 6 a4 44 128 15 -l
8. sltuminous ool replacement 25 4 29 29

9. Mmalnienance suppltes 77 19 97 97

10, Plant energy budget 163 24 187 87

11, NRC Fees 1 1 12 12

12. Emergency Planning fees ] -1 9 9

13, Slite malntenance staf! 576 86 662 662

PERIOD 2 ANNUAL MAINTEMANCE TOTALS 1 <1 a7 992 160 1130 1590 118 kL <1
MAINTENANCE COST FOR 54.4 YEARS DORMANCY: Y b4 727 288

100-92-20d oo




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

€20

Actlvity pecon Remove Pack Ship BUY  Other  Cntgoy  Total Licterm Clean ACF B CF CCF »C CF N-Hrs  M-Tea
PERIOD 23
. roview plany dwgs B specs. 302 45 348 348
2. portorm detalled rag survey nsa
3. End procuet gdescription 1) 10 76 76
4. Defalled py-proauct Inventory a5 11 a® 98
5. Del Ine major work sequence 493 74 567 567
5. pertorm sajety analvsis 204 3 234 234
7. Submi | dismantting plan 34 5 39 pY ]
8. Roceive dismantling order a
SuDigtal periogd 1 acilvity Cosis 1184 178 1362 1382
Perlod 3 undistribyted costs
1. poC staft reiocation expenses 737 110 847 847
2, Insurance 369 37 406 206
3. Properiy tases 15 1 V7 A7
4. Health physics Suppies 915 279 1143 a3
5. Heavy equipment rental 240 36 276 276
6. Bisposal 0f DAW generated 235 4 793 143 1176 N7e 75 7483 19
7. Plant energy Dudget 1480 722 1702 1702
8. NRC Fees 74 7 ag a1
subtotal Undistribuied Costs PEriod 1 2315 4 793 3819 785 5647 5647 2751 7483 19
Stalf costs
DOC Statl cost 8561 1184 9845 9845
utillty stall cost 13307 1996 15303 15303
TOTAL PERIOD 3 COST 235 4 793 26881 4244 32157 3257 2751 7483 19

100-62-20d yueum0o]
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TABLE C-3 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

Activily Decon Remave Pack  Ship Bufy  other cnigcy Total LicTerm Clean A CF B CF C CF »C CF M-HrS  W-Rem

PERIOD 4

Activity Specifications

.t  Re-activate plant & Legporary faciiicles 484 73 557 501 56
9.7 Plant svsiea@s 274 a1 ns 283 M
9.3 Reactor internals 467 70 537 537
9.4 Reaclor vessel a7 %} 491 497
9.% sacrificlal shield 33 5 33 38
9.6 Nolsture separatorssreheaters 66 10 76 76
9.7 Reinforced concrete 105 16 m &0 60
9.2 Turbine & condenser 274 a1 15 1S
9.9  Pressure suppression structure 3 20 151 151
9.10 Primary contatrment 105 16 o mm
9.t1  Plant structures & bulldings 205 31- 238 118 118
9.12 waste management 302 F1 348 148
9,13 Facility & site closeout 59 9 68 34 34
9. To1al 2932 440 3372 3073 300

Planning & Site preparations

10, Prepare dismantiing seguence 158 24 181 181
1%, Plant prep. & temp. svees 1485 223 1708 1708
12. Deslgn water clean-up sysiem 92 14 106 106
13, RIgEINQ/CCES/LOOI INQ/etc, 1157 189 1446 1446
14, Procure caskssllners & containers 81 12 93 93

Detalfed work pProcedures

15.1 Plant svsiems EER| a7 358 322 36
15.3 vessel nead 16 2 18 18
15,3 Reaclor tnternals 263 39 302 302
15,4 Remaining pulldings a9 13 102 26 77
15.5 CRD housings & 1C1 tubes 13 10 78 76
15.6 ncore Enstrusentation b6 10 76 76
15.7 Removal orisary contalnment AES 20 151 151
15.8  Reaclor vessel . 239 36 74 74

15,9 facitity closeout 79 12 N 45 45

100-92-30J 3aeumo(
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TABLE C-3 (continued)

SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1
AClivity Decon Remove Pack  Ship Bury other onigcy Total Licterm Clean A cF . BCF CCF »CCF M-Hf3 M-Rem

petalled work Procedures (contlnued)

15,10 Sacriticlal shield 79 12 Nn 91

15,11 ReINtorced concreie 66 10 76 38 33

15.12 Turbine & Congensers 274 41 315 115

15,13 Molsture separators & reheaters 131 20 151 151

15.14 Radwaste bullding 179 7 06 186 Fil

15.15 Reactor building 17 27 206 186 21

15, Total 2167 325 2491 2256 237

16, ROmoOve spent fuel racks 3?7 90 155 % 1830 1192 521 3991 3991 5842 12396 &4
suclear steam SUpplv Svstem Removal

17.1 Reclrcetation System PipIng & valves 85 152 90 36 2270 4315 3067 3067 7450 7370 183
17.2 ReClrculation Putps & Motors 23 24 12 4 700 114 888 ass 2358 1524 «1
17.3 CROMS & 1CIS Removal 96 24 50 30 tom 238 1568 1588 45 5016 4
17.4 Reactof vessel internals 66 1957 450 182 6534 3343 13733 12733 917 2an 408 226 30884 7
17.5 Reaclor vessel 210 4371 (13 666 4305 4789 14989 14989 12707 23176 &
17.  Totals 480 6579 1249 ¥117 1489 8929 33246 33246 26884  2an 408 26 68571 206
removal Of Major Equipment

18, waln vuibinesteneralor 240 1486 255 3522 1864 1055 8411 a4 12183 7344 "
19.  Maln congensers 1742 (13 496 96 2552 2557  $853 9903 9901 2849 18912 135
pisposal ol pPlant Svsiems

20,1 Aclg infecior tor clrculating water 13 2 15 15 425

20.2 afr rRevoval ana sealing Stean 536 174 19 1751 362 471 3312 332 6071 16861 44
20,3 BUilding vent stagk sonitoring 2 1 <) ] 5 3 13 19 7 61 <1
0.4 Chemical additlon system 1 «1 2 .« 1 45

20.5 <Chiorination 5 «1 [ b 160

20,6 Clrc PUTDhOUSE HVAC 30 4 34 34 911

20.7 Circulatling water 181 7 208 41 166 5869

20.8 Clean up Fliter Demiperallzer 19 19 i 130 69 62 401 401 450 3618 1]
20.9 Compressed air 128 19 147 22 125 4106

20.10 Condensale 1131 286 38 2648 590 818 5610 5610 %181 35183 96
20,11 Confalmment atmospnere control 109 54 7 306 189 108 773 773 1061 3590 [

100-S2-20d yuowmao(]
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TABLE C-3 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACtivily Decon remove Pack  Ship Bufy  Other Crugcy TOtal Lictern Clean A CF B CF  C CF  »C Cf  MeHI$ M-Rem

DIsnosal of Plant systems (contimued)

20,12 containment Instrumdent cas 57 3 4 M6 78 L ¥ 442 442 713 mz 3
20.13 control ROD Of lve 98 19 3 129 59 57 374 74 447 1000 3
20.14 control Structure Hvag 24 4 27 27 0
20.15 COre Spray 240 125 16 1593 173 340 2486 2486 5523 7748 n
20.16 Demineral ized water plsoribution =1 <1 1 < «1 n
10.17 Dlgse| Gen B10QS & PUSD HOUSE MVAC 24 4 28 b1 ] 746
20,38 Drywell Alr Flow 7 3 <1 18 13 7 A8 48 62 248 <1
0.9 Elecirical (Clean) 949 142 1092 1092 0065
20.20 Electirical (contaminmated) 2261 432 B0 2687 1901 1309 B&6D 8669 9316 72922 94
10.21 Clecirical (gecontaminated) 148 66 17 97 3 83 2515
20,22 €mergency Service water 59 9 68 17 51 1883
20,23 Extraction Steam 600 294 35 4680 699 98% 7 7277 16159 19448 53
10.24 Feed Pucp Turbine sieam a7 6 43 4 3a 1205
.25 Feedwater 524 130 20 718 452 323 2187 2167 2388 . 16453 43
20.26 Foegwater Dralnage 639 151 20 775 457 363 2404 2404 2688 19628 51
20.27 Fire Protection 116 17 133 40 93 3738
20.28 fuel Pogl Co0ling and clean-up 129 289 64 1 a49 236 247 1425 1425 1557 11945 [
0.39 Fyel Pool Filler pemineral lzer 3 &6 13 2 7b 49 52 189 189 265 2808 3
20.30 GaseQus Radwaste Recombiner Cow 35 23 3 350 X ] 66 492 492 1215 1163 2
20.31 cenaralor H2 Coofing Makoup 4 <k 5 < 4 130
20.32 Cenerator stator coeling water 22 3 25 k) 23 710
20.33 High Pressure coolant intectlon 95 15 4 137 86 60 407 407 arh 2978 a
20,34 HPCI TUrplne Pump 93 65 7 907 57 175 1304 1304 1146 3046 k]
20.35 nstrument Alr 39 6 45 23 23 1272
20.36 Liouid Radwasie 259 a2 8 77 154 135 873 873 959 79a 42
0,37 Lube ol ) 48 ? 55 5 a9 3525
20.38 Maln Steam 368 238 37 488 379 851 6160 6360 15561 12302 34
20.39 Maln TUrdine EHC AT Flow 13 2 15 2 14 a3
20,40 uain TUrDiNe Lube ol 49 7 Sb [ 5% 1570
20,41 miscellaneous Bul IdIngs HVAC 24 4 27 27 710
20.47 Mlscelianeous Dralnage a9 a 2 55 32 26 171 171 191 1282 4
20.43 MSIV - Leakage Control 40 [} i 57 17 22 141 141 196 1220 2
2044 NuCtear soiler . n 5 2 64 4b 24 172 172 1 734 7

.45 011 cas 138 107 7 59 150 108 768 768 Ra7 4528 7

100-$2-20d Fuauumoo(]
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TABLE C-3 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

Activity becon Remove Pack  Ship Bury  Other ontgcy  Jolal LkcTerm Clean A CF B CF C CF »C CF M-Hr's  M-Rem

Disposal of Plant Svstems (continued)

0,46 Process samliing 42 24 3 138 a3 40 250 %0 478 1431 3
20,47 Radwasle Ul lding HvAC LT 7 1 40 8 27 166 166 137 1622 k]
20.48 RCIC TUrhine Pump 59 29 k) ikl 70 11 522 512 1008 1588 i
20.49 Reactor Bullding Closed Cogling water 53 B 1Y) &1 1694
20.50 Reactor sullding Hvac 809 33 s 1912 709 624 43 43In 6629 24342 a1
20.51 Reactor core isolatlon Cooling 83 17 3 105 13 a9 31 In 365 50 7
20.52 RRACLOr RECITC MOLOr -Generator 5et 107 a4 5 197 134 82 56% 569 683 3432 b
20,53 Reactor Recircuiation 42 [3 1 a 20 0 130 130 £40 1273 1
20.54 Reactor water Ciean-up 56 127 ki 5 305 92 123 737 737 1057 5819 N
20,55 Reslaual Heat Romoval 152 593 298 39 2481 780 849 5391 5391 2601 14125 134
20.5b RFPT/RFP 011 Reservolr 44 ? 51 5 a6 1419
20,57 RMR Service water 49 7 56 14 42. 1581
20.58 Service and Agmin 8uifding HvaC 24 4 b2 27 720
20,59 Service water 189 28 nz a3 174 6112
20.60 Solid Rawasle coliectton 53 7 1 a7 25 25 158 158 163 1615 9
20.61 Stangoy Liquld Control 15 2 17 17 465
20.62 turbine B1Ag Closed Cooling water 45 7 51 8 44 14N
2063 Turbine guilding HVAC k| 32 244 61 183 6723
0.  Totals 581 12227 3012 424 28301 8145 B967 61852 59384 2468 98136 397939 877
. Erect scaffotding for svstems removal 881 132 1013 113 1278

patontaminatlon of siie Buiidings

27.1 Reactor 246 2114 384 7T 7858 940 3120 16935 16935 27250 128278 470
22.3 Turblne 1088 166 161 7 2454 368 1179 6443  baa3 11978 25898 41
7, Tolals 1534 2280 545 99 11313 1308 4299 23378 23378 39219 154174 513
3. License iermlnation survey %9 51 390 390

24, Termlpate license a
subtotal Period 4 activity coests 6714 22903 6943 2018 62208 23777 27028 151599 148588 3004 191123 2431 408 226 680613 1806

100-53-¢0d yoaumao(
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TABLE C-3 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 1

ACUIVELY Decon Remove Pack  Ship Bury  other ¢nigcy Total LicTerm Clean A CF B CF C CF »C CF M-HFS  N-Rem

pertod a ynalstributed costs

1. Decen equipaent 189 28 nz n7
1. Decon suppl les 401 100 501 502
3. DOC stafl refocation ewpenses 737 110 847 B4y
a. Process 1iguld wasle 408 696 b87 4758 1090 7638 Te38 10381 L 20
5. insurance 948 9% 1043 1042
b. PrOURriy taxes 0 3 3 30 k)
7. Health phvsics supplies 2778 694 3473 3472
8, Heavy equipmenl rental 5047 757 5804 5113 589
9, small tool allowance 400 60 460 a1 46
10, Pipe culiing equipment 587 88 675 b75
11, Disposal ol Daw generated 702 14 2457 441 3614 3814 8521 22723 57
t2.  Plant energy budget 2169 370 2839 2555 284
13, NRC Fee$ 307 3 337 337
subtotal undiscributed costs Period 3 408 1398 700 7214 13892 3869 27481 26568 914 8521 10381 23569 76
stalt costs
Doc staft cost 16968 2545 19513 19513
uthrlty starf cost 41943 6191 48235 48215
TOTAL PERIOD 4 7122 271903 8an 1719 694273 96580 39733 24681 242902 1917 199644 12812 408 226 70418 1882
PERICD § g
pomglivion of ROMAINING SHLe BULEOINGS B
25.1 Reactor 16064 2410 18473 924 17550 34130 s
5.2 Co0lIng Tower 26239 198 3015 3035 S6276 2
25.3 Transformer Foundation unit 1 54 8 62 62 1109 t.‘g
75,4 rdrolm ’ 10627 1594 12221 611 11610 223708 g
15, Totals 29383 4408 13791 1535 32256 522416 b
(=
—t
stte Closeout acLivitles .
26.  Grage & landscape 3ile 1892 284 2176 2176 10015
27, fFinal repost 10 NRC 103 15 118 18
subtotal period 5 aciivity Costs 11275 103 4707 38085 1653 34432 632450

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

AcCtivity Decon Remove Pack  Ship Bury Qther c¢ntgcy Total LicTerm Clean A CF B CF C CF =C CF M-Hr$  M-Rem

Period 5 undistributed Costs

1. nsurance 396 a0 435 415

2. PrOporty taxos . 55 L] b1 61
3, Heavy equipeent remnal 1927 89 N6 Fral
4. smatl tool aligwance 69 85 425 415
5. Planl energy budget 98 60 457 457
subtotal undiscributed Costs Peslod s 3145 449 3594 435 59

Staft Costs

DOC statf cost 3220 4831 3re3 3703
utiitty staft cost 923 138 1061 955 106
TOTAL PERIOD 5 31775 7381 5777 444343 3043 41400 632450
TOTAL COST TO DECOMMISS 10N 10192 54461 9047 1959 73064 195833 52109 408561 61876 46585 212107 15092 408 226 1430003 1941
TOTAL COST TO DICOMMISSION WITH 17,93% CONTINGCENCY: 5408560, 640
Total NRC llcense termination cost Is 68.57% of $361.875.648
Non-nucrear demgllvion cost Is 11.43% of: § 46,684.976
Total radwastle volume burled: 227.832  cubric leet
Total scrap metai removed: 11.408.8 lons
Total craft labor requirements: $.430.003.0 man-hours
Fotal personnel radiation expasure, 1.940.9 man-Rem
fo1al crall lapor cost wilh 25.1% cont Ingency: $ 56.016.720

100-S2-30d yaoumaog




0€-D

TABLE C-4
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2
{THOUSANDS OF 1993 DOLLARS)

ACLIvity Decon RemGve Pack  Ship Bury  Oother CNLOCY Total LEcTerm clean A CF B CF  C CF »C CF M-Hr3  M-kea

PERIOD 1: mothballing actlivities

1. Prepare pretininary decomissioning plan 74 12 91 91
2. Prepare proposed gecormisstoning plan 205 n 2316 136
3. Remove fuel & source material n/a

ER pecon plant & process waste a

5. Review plant dwgs & Specs. 85 13 38 8
6. perlora detalled rad survey a

7. Estimate by-product Inventory &b 10 76 76
a. submlt for possession-only license bb 10 76 76
9. N product description bb 0 76 76
10.  Detaiked by-proguct [nventory 99 15 m 13
11,  Deline ma}or work sequence &6 10 76 76
12, perform salety analvsls af cperatlon mn % 154 151
13, perform safety analysls of end preduct 133 20 151 151
14,  submlt dissmaniling plan 1.3 10 76 76
¥5.  Receiv pOssession-only |lcense a

activiey spechfications

16,1 Prepare plant ang faciticies 10r SAFSTOR 323 48 372 72
16.7 Plant svsiems 274 Ell s ERE)
16.1 Plant strugiures and pul igings 205 3 236 236
16.4 waste management 13 0 151 151
16.5 facility andg slte dormancy 138 0 t51 151
16. Total 1065 160 1225 1225

petakled work Procedures

17.1 Plant systems an a7 358 358
17.2 factibly closeout & dormancy 79 12 @ 91
17, Total 350 SE 448 448
NOTES: - “n/a” indicales thal fuel nandiing. packaging. shipping. and disposal are charQed to

otant opecations, oot decommissioning
- "a~ indlcates ¢hat costs are Includeg En whe ULl iy sgatl costs.
- cotumns may not total que to rounding

100-93-20d Iusumaoq
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TABLE C-4 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

Actlvity Decon Remove Pack  SNIp Bury  other Cnigcy 1oLl LicTerm €lean A CF B CF  C CF »C CF M-HIS  &-Rom
18, ProCuTE vacuum drying sysies 7 «1 8 8
9. oratn/de-energlze mon-cont. systems a
0. oraln & dry Nss$ a
n. praln/de-energize contaminated svstems a
22, pecon/secure contaminated systems a

Decontaminat fon of Site sullaings

23,1 Reactor 1991 956 2987 1991 996 54686

23.2 Low Level Ragwaste Facllity 29 15 a4 29 15 697

23.3 wliscellameogus Strucrures [} 4 13 [ 4 199

23.4 Raowaste BUlIding 317 158 475 317 158 7506

23.5 Jurbine 744 37 s 744 372 17611

23, Totals 3090 1545 4635 3090 1545 80698

1. Prepare suppory equipment for storage 258 kL] 297 297 3000 3
25. nstadl contaimment pressure equal. Iine 24 4 28 28 700 2
/. interim survey prier 10 Jormancy 139 51 390 390

7. secure bullding accesses a

8. Prepare & osubmbt interis report 3B b a4 44
subtotal pPerlod t aCuivily Cosis 3090 283 2898  202: 8292 6747 1545 84398 5

Period 1 undistribuled costs

1. pecon equipsent 189 28 2317 "7
2. pecort suUppiies 132 33 165 i65
3, Process faquld waste 3 181 226 970 169 2090 2090 2315 528 12
4 tnsurance 246 23 271 7
5. ProperLy taxes 10 1 1" 1
[ Heal th phystcs supplles 915 229 1143 1143
7. small tool allowance 50 7 57 57
8. ©lsposal of pAw genrefated M 4 793 143 1172 1173 27581 7483 19
9. Plant energy budgel 1208 181 1389 1389
10.  NREC Fees a9 5 54 54
11, fmergency Planning Fees . 100 10 110 110
subiotal unaistributed Costs rerioq t 343 M2 230 1764 2879 1021 6680 4680 2754 1335 ap 3

100-83-20d 3xauumnooq
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TABLE C-4 (continued)

SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

AtLivity DRCOn Remove PRk Ship Bury  OtPeF  Cnigcy  Total LIcTerm Clean A CF B CF  C CF »C CF M-Hr$  N-Ren

stafl costs .

utinity statl cost £2235 1835 14070 14070
10TAL COSF TO SAFSTOR 3433 281 ani 130 1764 18021 4R88 29042 17497 1535 PH 7333 92409 3b
TOTAL COST TO SAFSTOR WITH 20.24% CONTINGENCY: $29.041.906
TOtal SAFSTOR radwaste voluoe buriég: 5.086 cubic feel
Total scrap removeqg; 0.0 tons
Tatal cratt tabor requirements: 492.408.6 man-hours
7012l personnel radlatlon ewposure: 35.7 man-Ren
Total craty tabor cost with 20, 24% contingency: $2.774.498

100-$3-20d yusumao(]
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TABLE C-4 (continued)

SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

ACLivitly

Decon Remove Pack  Ship Bury  other Cnugcy Total LlcTerm Clean A CF B CF  CCF »C CF M-MrS  M-Rom
SAFSTOR DORMANCY
PERIOD 2: Salslor Annual walntenance Cosl
. Quartieriy inspectlon s
1. seal-annual environmental survey H
3. Prepare reports [
4. Health phwsiés supplies L1 9 as 45
5. Insurance 86 9 95 95
b, Property taxes 10 1 1 1
7. pisposal of contaminated solid wasie t =t 37 6 44 44 128 is «1
8. aHuminous rool replacement 146 22 168 168
9. valntenance supplies 77 19 97 97
0. plant energy budget 170 26 196 196
] NRC Fees 11 1 12 12
12. Epergency Planning fFees 8 «1 9 9
13, Site maintenance stafl 2813 422 3235 3135
PERIOD I ANNUAL MAINTENANCE TOTALS 1 «} 17 1358 515 3911 191§ 128 35 <§

MAINTENANCE COST fOR 54.4 YEARS DORMANCY:

$212.819,056

100-52-30d Fuaumoo
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TABLE C-4 {continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

ACtIvIty pecon Remove Pack  Ship Bury other Cnigcy Total Licterm Ckean A CF B CF  C CF »C CF M-HrS  M-Rem

PERIOD 3

1, Review plant dwgs & spocs, a2 45 348 348
7. pertorm getalled rad survey n/a

3. End product description 1] 10 76 76
4 Deialled by-product Inventory 85 13 ® 98
5. peflne major work sequence 491 74 567 567
b Periorm safety anafysls 204 3N 234 134
7. subpit dismantiing plan 39 5 39 39
8. Recelve gismantling oraer a
Subiotal Perlod 3 Actlvity €osts 1184 178 1362 1362

Perlod 3 undistributeg Costs

t, DOC st1alf retpcation expenses 737 19 847 847
2. insufance 369 37 496 406
3. Property taxes 15 2 17 17
3. Health physics supplies 915 219 1143 1143
5. Heavy equlpment rental 240 a6 76 76
6. Disposal ol paw generaired 214 4 79 143 1175 1§7s 2751 7483 19
7. Plant energy budget 1841 76 213 Mg
B. NRC Fees 74 7 a1 81
subtotal undistributed Costs Peslod 3 234 4 793 4190 840 6062  60B2 75 7483 19
s5taft Costs
DOC staff cost 4202 630 4833 4833
utilty stalt cost 3800 570 4371 4
TOTAL PERIOD 3 COST 134 4 793 13379 2018 V6629 14629 2751 7483 19

100-$3-30d 3uauumdo(]
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TABLE C-4 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

Activity Decon Remgve Pack  Ship Bury  Other <ntgcy Total LicTerm Clean ACF- BCF CCF »CCF M-Hrs W-Refd

PERIOD 4

actlvity specificatlons

§.%  Re-attivate plant & (omorary factijiles 484 73 557 501 56
9.2 Planl sysioms 74 41 k11 181 n
9.3 Reaclor Internals a67? 70 537 537
9.4  Reacior vessel azr 64 431 an
9.5 sacriflclal shield 31 5 38 38
9.6 uMplsture separatorssreheaters 1 10 78 76
9.7 Relnforced concrete 105 16 tial 50 60
9.8 Turbine & condenser 274 at 3% 15
9.9  Pressure suppresslon siructure m 0 151 151
9.10 PrimAry containment 105 16 1 Fi] 121
9.11  Plant struciures & bulldings 205 n 236 AT 118
9.§2 wasle management 302 45 348 3ap
9.13 Facllity & site closeoul 59 9 68 k| ia
0. Totat 1932 440 3372 3073 00

planning & Site pPreparations

t0, Prepare dismantling sequence 158 14 181 t81
11, Plant prep, & lemp. svies 1485 223 1708 1708
12. Design water clean-up sysied 92 14 106 106
13. Rigping/CCES/toolingsetc. 1257 189 1446 1346
14, Procure caskssiinars & coniainess 81 12 93 93

petailoqg work Procedures

15.1 Plant systems n a7 358 mn 36
15.2 vessel head 16 2 18 18
15.3  REACLOr internals 263 39 302 302
15.4 Remaining bulldings a9 13 102 6 77
$5.5 CRD housings B I1CI fubeas 66 10 76 76
15.6 tNCOTe Instrumentat ton b6 10 76 76
15.7 RomoVAl Drimafy contaliment 131 0 151 {331

15.8 Reactor vessel

t5.9 Faci!lty closeoul 79 12 9 45 45

100753204 Isumoo(]
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TABLE C-4 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

Activity Decon Remove Patk  Ship sury  oQuher Cnigey  Yolal LicTerm Clean ACF B CF CCF =C CF M-HI'S  M-Rea

Detafled work Procedures (continued)

$5.10 sacrlficial shield 79 12 9 91

15.11 Reintorced concrete 513 10 76 38 38

15.12 Turblne & condensers 274 Ll ns 335

15.43 MWoisture separatOrs & rehoaters 13 20 151 151

15.14 Ragwasie bul Iding 179 7 206 186 21

15.15 Reactor bulig¢im 179 7 206 186 21

15, rotal n67 325 2491 2256 37

16, ROMOVE spent fuel racks 7 90 15% % 1830 1192 5N 3991 1991 5842 123%6 b4

NUClear steam supply svsiem Removal

17.1 Reclrculation System Piping & valves 85 152 990 36 2270 435 067 joe? 7450 7370 188
17,2 Reclrculation PADS & MOLOCS 23 24 12 a 700 124 288 ass 2358 1524 «1
17.3 CROMS & 1CIs Romoval 96 74 S0 0 1081 138 1568 1568 3451 5016 4
17.4 Reactor vessel Internals 56 1957 450 335 6534 333 12674 12674 a7z 2431 408 226 30884 7
17.5 weactar vessel . 110 4373 646 583 4305 4761 14848 14848 12707 23776 &
17. Totals 480 6579 1249 957 1489t 8889 33045 33045 26884 2an 408 226 68571 06

Renmoval ot Major Equipment
18. wain Turbinesceneralgr 240 1486 255 3522 1864 1055  BaXl gan 12183 7344 "
19, waln condensers 1742 &06 496 96 2552 2557 4853 9903 9901 8849 18912 135

DIsposal of plant sysiems

0.1 & - D Dlesiel auxillarles 134 20 154 154 4305
26,71 acid injector {Of Clroulating water n k] 2 24 b67
20.3 alr Removal and Sealing Stgam 616 186 0 1761 375 496 1454 3454 6107 19341 52
20.4 auxlliary Steam 335 144 L] 796 174 245 1703 1703 1761 105%0 177
20,5 BulldIng vent stack Wenlioring k) ? 1 9 6 3 23 23 1 13 <4
0.6 Chemical Agditlon system 11 2 13 1 1 351
20,7 chiorination 12 2 14 %] 190
0.8 Circ Pumphouse Hvac kL] [} 44 44 n7
20.9 Circulaling water 190 29 n9 44 175 8174
20.10 Clean w Fllter Demineralizer 127 17 3 16 63 81 387 387 403 3855 20

20.11 Comprossea atr 161 14 185 8 157 5186

100-93-20d uommaoq
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TABLE C-4 (continued)

SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

ACtivity becon Remove Pack  Ship Bury  other cnigcy Total LicTerm Clean A ¢F B CF  C CF »C CF M-HfS  M-Rea
plsposal of plant systems (continued)
20,12 condensate 1836 450 69 3787 1493 1310 3985 B985 11N 5769¢ 156
20.13 contalnment atmosphere control 127 62 7 357 20 126 899 899 1239 4184 7
20,14 Contalmment 1nstrument cas 73 23 4 208 76 64 448 448 2 2276 3
20.15 Control Rog orive 107 18 k] 127 64 58 376 76 4319 3280 i
20.16 CONLrol SLFUCLUe HVAC 162 24 186 186 5175
10.17 Core Spray 253 121 15 1563 155 335 1441 4 sa1s 8123 22
20.18 pemimoral kzed water Distribution [} <t ? 4 4 208
20,19 plesel Aaun jacket water Storage 25 4 29 29 796
20.20 piesel Gen BIdgs & PumD HOUse Hval 43 6 a9 49 1325
20,1 piesel Ol storage and Transfer 86 13 9% 99 269
20,22 pomestic water Distribution 152 13 174 174 4315
20.23 prywell air Flow 7 3 “1 18 13 7 a8 a8 62 246 <1
20.24 € Dlesel ayniliarlos 43 [ a9 49 1362
20.25 Electrical cchean) 4957 743 3695 5695 156835
20.26 Electrical (contaminated) 3784 749 140 4739 3352 2256 15019 15019 16432 120174 157
20,37 Electrical (gecontaminated) 24 114 29 167 4 143 4337
20,28 [RRTOENCY Service waler 158 14 181 45 136 5066
20 29 Extraction steam 658 310 15 ars1 767 1018 7549 7549 16475 1270 61
20.30 feed Pump Turdine Sieam 40 [ 46 5 a 1293
20,31 feedwater 583 134 19 733 ary 343 2184 2284 2542 18292 49
20,32 Fecdwaler Dratnage 718 147 18 74y 444 375 2441 2443 2569 22196 38
20.33 Fire Protection 335 50 a5 1t6 70 10839
20.34 Fuel Pool Cooling and Clean-up 152 333 65 M 453 244 W5 577 1571 13760 77
20.35 fuel Pool filter Deminerallzer 75 159 25 4 153 97 118 630 630 530 67872 76
20,36 CASeOUs Radwastie Recombiner cow 6 44 24 3 53 17 82 547 547 225 1993 4
20.37 catehouses & Security Center HVaC () 9 Fal A 1896
20 38 Generator H2 Cooting uakeup a «1 5 < & 128
20.39 cenerator stator cooling water 3 3 26 3 23 729
20.40 High Pressure Coolant injection 107 7 a 149 96 67 449 449 516 3358 9
20.41 HPCI TUIDipe PUM 96 65 [ 902 55 175 1100 1300 N 3147 4
20.42 Instrument Alr 75 11 87 43 a3 2441
20.43 L1qeid Radwaste 1583 236 39 1410 ar0 759  48ay 4841 4888 48633 167
20.44 wibe 0l a7 7 54 5 a9 1515
20.45 Maln Steam ETH 264 18 4854 450 932 6954 6954 16831 13913 19

100-62-30d Fu=auumdoy
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TABLE C-4 (continued)

SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2
ACtivily pecon Remove Pack  Ship Bury  agther cnigty Totzl LicTera Clean A CF »C CF M-HrS  M-Rem
DEsposal of Plant systems {(Contioged)
20.46 Maln Turbine EMC Alr Flow 13 2 15 2 14 415
20.47 ¥aln Turbipe wbe oil 49 7 sS7 b 51 1580
20,48 Makeup peaineral lzer 104 16 120 120 3338
20,49 Makeup water supply 71 11 a2 a1 2295
20.50 Mtscel laneous BUI1QINgS MVAC 36 5 a1 a ER L]
20.51 Miscellaneous Drainage 284 50 L3 nz 189 153 1003 1003 1099 2653 23
20.52 M81v - Leakage Centrol a4 5 <1 50 15 23 148 148 08 1350 1
20.53 Nuclear soller 2 10 2 55 39 Fal 150 150 192 776 7
20,53 o1 tas 152 107 [} 259 148 mn 742 782 898 4963 8
20,55 Primary coolant Degas!tler 65 2 3 123 86 50 349 149 426 075 12
10,56 Process sampling a6 24 3 128 a5 a3 109 109 513 1565 4
20.57 Raowaste Buliding HvaC 419 104 17 846 323 301 2040 2040 2934 13476 22
10,58 Radwaste soliditicatilon 16 76 24 2 78 47 58 n an 70 34 20
3,59 Raw waler Treaiment 06 3 237 237 6490
20,60 RCIC TWDINe PUSD 61 28 3 288 68 72 520 520 998 1954 2
20.61 Reaclor Bul(ding ctosed cool Ing water 55 8 63 63 1759
10.62 Reactor BUIIOING HVAC 886 249 37 1990 773 666 2602 4602 6901 26729 45
20.63 Reactor Care ksolation Cooling 93 17 3 |13} 65 50 329 329 152 2889 8
20.64 ReaclOr ReCifC MOLOr-Generator set 118 a4 5 196 134 B4 581 581 679 765 6
20.65 REACLOF Recirculation 44 5 1 36 18 0 124 124 124 1352 1
20,66 ReACtOr watel Clean-ud 58 135 28 5 294 87 124 73 FA)| 1019 5811 k]
20.67 Reshdual Heat Roemoval a07 b74 323 39 2h4B 50% 943 5944 5944 9181 27155 152
20,68 REPT/RFP 011 Reservolr 43 7 50 ) a5 1394
20.69 RHR Service water 122 18 149 15 105 3943
20,70 SeCurity plesel cenerator 1 <1 2 ? 42
0.71 service and admin Building Hvac 42 [ 48 48 1289
20.72 Seivice water 207 n 738 48 190 6689
20,73 Ssewage Treatment 87 1 100 100 2723
20.74 Solld Rawasie collection 288 33 6 228 1 128 804 B4 791 8754 a7
20.75 Standby Llquld Control 14 ? 17 17 459
20.76¢ Turbine Blag Clased CoolIng water a5 7 §2 - 44 1438
20.77 TUrDine Bullding HVAC N 35 266 13 199 FR Y]
20, Yotals , 78 23629 4189 589 35645 12500 13204 90535 81613 8922 123606 761874 1472
21, Erect scaffolding fof systoms removal 1529 229 1758 1758 36940

100-92-30d a0
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TABLE C-4 (continued)
SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECITRIC STATION UNIT 2

Activity becon Remove Pack  Ship Bury  other

cnigcy  Total LicTerm Clean a CF

BCF CCF »CCF M-HTS M-Rem

pecontamination ol site pulldings

22,1  Reactor 2846 214 384 72 7858 940
712.2 Low Level Ragwaste FacHiicy 42 3 -1 116

2.3 wWiscellanequs Struclures 38 s 1 179

22,4 Radwaste sullding 464 7 a0 8 1274 16
21.% Turbime 1088 166 t61 27 3454 k1]
2. tolals 4077 2188 594 109 12882 §324
23, Llicense termlinmation survey 339

74. Terminate |lcense
suplotal Period a ACtiviLy COSts 7455 34961 8169

2033 71122 27948

PO OO 4 UNAISLTiDUted CoSLS

. Decon equipment 189
2. Decon supplies 401
3. DOC $141l relocalion expenses 737
4, Process 1lguid waste 245 764 753 5227
. insurance 948
6. Property [aves k1))
r. Health phvsfics supDlbes 2778
B. IKavy equipsent rental 5047
9. small tool allowance 618
10, Pipe Culting equipdent 587
1.  Dbisposal ol DAw generated 702 14 a9
12, rlant onQegy Lot g
13, NRC Fees 29%
subtotal undistribuled Cosis Period 3 445 1466 767 7720 14753
stali costs
DOC Statt Cost 20927
utllity staff cost 49379
TOTAL PERIOD 4 7900 3496% 9635  2BO0 7BB42 113007

3120

45
432
1179
4817

51

31844

pL3
100
1o
1196

95

£94
757
93
88
Aad6
468
0

4109

3119

7407

46499

16915
01
270

241
6443
26089

90

183531

n?
502
8a7
8386
1043
3
3472
5804
71t
675
3655
587
329

29261

24066

56786

293644

16935

270
220

26089

390

174072

nz
502
847
8386
1043
30
3472
53
649
675
3655
3228
329

28248

24066

56786

283172

271250
403
LX)

4417

11978

44869

9458 222032

3

580

71
ELEL)

359
10131 8643

10472 230680

128278 470

976 2
Lry
10947 78
25898 43
167019 593

2431 408 126 X1073057 2480
11404 9286 12
2713 57
11404 231649 78
13835 408 226 1096705 2559

100-92-¢0d Iuoumdo(]
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SAFSTOR COST ESTIMATE

ACtivity

becon Remove  Pack

TABLE C—-4 (continued)

snip Bury other CnQCy Tolal LicTern Clean a CF

B CF

CCF

*»C CF M-HIS

FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

PERIOD 5

bemal ltion of rRemaining Site Bulldings

25.
25.
25
25.
25,
25.
5.
25,
25.
25.
15.
25,
25.

2

W

2

25.
5.
25.
25.
5.
15,
5.

' Reacter

2 adainistration

3 Circ water pumphouse & water Treat
4 control

5 C0oling Tower

6 Olesel cenerator

7 Dlesel ceperator “E-

8 Domestic Fire Pumphouse

9 Englneered safeguarg & spray pPond
10 Hazardous waste storage facliity
V1 oLow Level Ragwaste fFaclllty

12 Miscellaneous structures

13 Miscellangous yarg Struct & foungatlons

.14 North and south Gatehouses
.15 project oftlce

16 Radwaste BUildIng

17 RIver iniake struciure
18 Secur bty control Cemer
19 Service & Agminisiratton
20 Sewape Treawment Plant
1 Turbine

Torals

site closeout activities

26.
27.
28.

Remove Rubble
Grade & landscape slie

FinNy) seporc to NRC

subtotal Period 5 activiny costs

16064
173
560

763
2638
1247

584

4225
12
s
1424
204
501
298
987
257
63
454
6
10627
46360

3527
1892

51779

410 18473 914 17550

16 199 199
a4 644 644
414 177 n:z
%6 3034 3034
187 1434 1434
77 591 591
«1 & Y
634 4859 4859
2 14 14
198 1516 6 1440
a4 1638 1638
n 235 235
75 576 576
45 342 342

448 3435 172 3263

39 296 296
9 72 72
68 522 522
4 30 30

1594 1221 611 13810
6954 53314 1782 531532

529 4056 4056
84 2176 - 2178
103 15 118 118

103 7782 59664 1900 57764

3
2902
10099
43975
56262
17571
8156
114
72168
264
21308
28840
2879
7701
4965
53629
4410
916
ar17
539
223708
10447

10757

10035

931238

100-GZ-30d yusumo(]
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SAFSTOR COST ESTIMATE FOR SUSQUEHANNA STEAM ELECTRIC STATION UNIT 2

TABLE C-4 (continued)

AcLivity Decon Remove Pack  ship Bury  other Cnigcy Total LicTerm Clean A €F B CF  C CF =C Cf MW-Hrs  W-Rem

Peried 5 undistributed costs
. nsurance 130 13 143 143
2. Property 1axes 17 2 19 19
3. Heavy oquipment rental 2003 g0 2303 2303
LR small tool allowance 519 81 620 620
5. Flant epergy budget 137 0 157 157
subtotal undistributed costs period 5 1826 417 2142 143 31900
stalt cosis

poc Stall cost 8053 1208 9263 9261

utltity statf cost 7039 1056 B804S 7286 810
TolaL PERIOD 5 51779 18020 10463 803262 9329 70933 931138
TOTAL COST TO DECOMMISS ION 11333 87022 10340 3046 83408 345160 92087 632306 540836 82950 243128 16170 408 226 2129730 2618

TOTAL COST TO DECOMMISSION WITH 17.04% CONTINGENCY:

Total NRC |lcense termination cost |s 86.88% of

Non-nuclear demolition ¢ost 1s 13,12% Of:

Total ragwaste volume Durleg:

Tatal scrab melal femoved;

Total crafl labor requirements:

Tolal personnel radlation exposure:

Total craft labor cost with 22_96% contingency:

$632.395,

3549.445,

$ 82,949,

259,

!

o

2,119,

2

$ 81.523,

184

849

-1:1:]

944

951 amlc feet
7121 tons
729.5 man-hours

.617 .8 man-Rem

100-98-30d qouumao(y




