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DOE/RL-2003-64 DRAFT A

Table D-48. (Alternative 4), 216-T-26 Crib Representative Site, Periodic Cost 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State.

Item Cost
Item Notes
Annually per 5 Years

Site Inspection $1,792 Cost i1s based on 16 hrs for every 50,000 sf

(area = 14,232 fi?) @ $112/hr.
Radiation Survey of Surface Soil $3.000 Cost 1s based on $1,000 for every 5,000

’ square feet (area = 14,232 ft?)

Cost includes the purchase of soil to repair
Cover Maintenance $7,161 ruts and holes over 10% of the site area.

Refer to the calculation sheet.
Site Reviews $20,000 Prepare Site Condition Report every 5 years.

TOTALS $11,953 $20,000
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Table D-51. (Alternative 4), 216-B-46 Crib Representative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Unit Cost Extended Cost
Item Q ity tinit - Subtotai
Subcontract | Material [ Labor l Equipment Subcontract [ Material i Labor E Equipment

FLUOR HANFORD COST
OVERSIGHT
Construction Oversight (Includes 1 RCT) 126 days $1,720.00 $0 $0 $216.720 $0 $216,720
RCT Decontamination Crew (4 RCTs) 1 days $1,792.00 $0 $0 $1,792 $0 $1,792
SAMPLING CREWS AND SAMPLING

| Air Sampling Crew (Sampler and RCT) 34 | days | s1.00000 | $896.00 | $500.00 $34,000 | $0 | $30.404 517000 | $81464
Fluor Hanford Ficld Cost $34,000 $0 $248.976 $17,000 $299,976
Fluor Hanford G & A on Labor Cost @ 15% $0 $0 $37.346 $0 $37,346
Fluor Hanford G & A on Material Cost @ 15% $0 30 80 $0 $0
Fluor Hanford G & A on Equipment Cost @ 15% $0 $0 $0 $2,550 $2,550
Fluor Hanford Toetal Cost $34,000 $0 $286,322 $19,550 $339,872
CONSTRUCTION CONTRACTOR COST
MOBILIZATION/DEMOBILIZATION AND FIELD SUPP(
Office Trailer 6 mo $350.00 $0 $0 S0 $2,100 $2,100
Field Office Support 6 mo $139.00 $0 $834 S0 $0 $834
Storage Trailer 6 mo $105.00 $0 $0 $0 $630 $630
Equipment Mobilization/Demobilization 13 ca $100.00 $352.00 30 30 $1,300 $4,576 $5.876
Personnel Mobilization/Demobilization 15 ea $592.00 $0 $0 $8,880 $0 $8.880
Construction Survey 315 ac $1,748.00 $5,506 $0 $0 30 $5,500
Site Utilities, Generator and Qiler 6 mo $6,216.00 $1,394.80 50 30 $37,290 $8,369 $45,665
Haul Road - Gravel, 6" thick 4,400 sy $6.50 $0.33 $0.53 50 $28.600 $1,452 $2.332 $32.384
Construct Decontamination Pad (see Table D-54) 1 ca $836.80 $0.00 $1,360.56 $0 $837 $0 $1.361 $2,197

V L4VHd v9-€00Z-Td/40d
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Table D-51. (Alternative 4), 216-B

Crib Representative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Unit Cost Extended Cost
ltem Quantity Unit - - — — Subtoral
Subcontract Material ! Labor ; Equipment Subcontract I Material i Labor _} Eguipment
DYNAMIC COMPACTION
Mobilization/Demobilization of Crane 1 ea $5,375.00 $5,225.00 $0 $0 $5,375 $5.225 $10,600
Crane, Compaction with Oiler, (add one day for decon) 24 day $592.00 $1,851.60 $0 $0 $14,208 344,438 $58,646
Water Truck 23 day $296.00 $80.00 $0 30 $6,808 $1,840 $8.648
DECONTAMINATION
Water for Decon Process (1,000 gal/month) 50 gal | $0.20 50 | 510 | s0 | $0 $10
CAPPING
Grading Fill, Excavate and load from Pit 30 (14,8 :y) 12 day $592.00 $1,190.17 $0 $0 $7,104 $14,282 $21,386
Grading Fill, Hauling, S Trucks, 12 Days/Each 60 day $296.00 $398.55 $0 30 $17,760 $23913 $41,673
Grading Fill, Front End Loader 12 day $296.00 $630.27 $0 $0 $3,552 $7,563 LIS
Grading Fill, Bulldozer 12 day $296.00 $656.42 50 $0 $3,552 $7,877 $11,429
Grading Fill, Vibratory Roller 12 day $296.00 $353.98 $0 30 $3,552 $4,248 $7.800
Asphalt Base-course (4" thick) 11,726 sy $10.70 $125.468 $0 S0 $0 $125,468
Asphalt Paving (6" thick) 11,726 sy $15.40 $180.580 $0 S0 30 $180,580
Purchase Lateral Drainage Layer (1,902 cy) 1,902 cy $44.47 $0 $84,582 S0 30 $84,582
Latera) Drainage Layer, Front End Loader 1.5 day $296.00 $630.27 $0 $0 $4.44 $945 $1,389
Lateral Drainage Layer, Buildozer 1.5 day $296.00 $656.42 $0 $0 $444 $985 $1,429
Lateral Drainage Layer, Vibratory Roller 1.5 day $296.00 $353.98 $0 $0 $444 $531 $975
Purchase Gravel Filter Layer (1,878 cy) 1,878 cy $45.67 $0 $85,768 $0 $0 $85,768
Gravel Filter Layer, Front End Loader 1.5 day $296.00 $630.27 $0 $0 $444 $945 $1,389
Gravel Filter Layer, Bulldozer 1.5 day $296.00 $656.42 $0 $0 $444 $985 $1,429
Gravel Filter Layer, Vibratory Roller 1.5 day $296.00 $353.98 $0 $0 $444 $531 $975
Purchase Sand Layer 704 cy) 1,704 cy $41.42 $0 $70.580 SO $0 $70,580
Sand Filter Layer, Front End Loader 1.5 day $296.00 $630.27 $0 $0 $444 $945 $1,3389
Sand Filter Layer, Bi  »zer 1.5 day $296.00 $650.42 $0 30 $444 $985 $1,429
Sand Filter Layer, Vibratory Roller 1.5 day $296.00 $353.98 $0 $0 $444 $531 8975
Geotextile (Non-woven) 10,266 sy $1.10 $0.06 $0 $11,293 50 $616 $11.909
Compacted Silt Loam, from Pit 30 excavate/load  !50
cy) 4 day $592.00 $1,190.17 $0 $0 $2,368 $4,761 $7.129
Compacted Silt Loam Hauling, 5 Trucks, 4 Days/Ea 20.0 day $296.00 $1398.55 S0 $0 $5.920 $7.971 $13.891
Compacted Silt Loam Layer, Front End Loader 4 day $296.00 $630.27 $0 $0 $1.184 $2,521 $3,705
Compacted Silt Loam Layer, Bulldozer 4 day $296.00 $656.42 $0 $0 $1,184 $2.626 $3.810

V 14Vdd +9-£007-Td/40d




Table D-51. (Alternative 4), 216-B-46 Crib Re

ientative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

9¢-d

) Unit Cost Iixtended Cost
Item 1y Unit Subtotal
Material ] Labor 1 Equipment Subcontract Material Labor I Equipment
Compacted Silt Loam Layer, Vibratory Roller 4 day $296.00 $353.98 $0 $0 $1,184 $1.416 $2,600
Silt Loam, from Pit 30 excavate/load (4,948 cy) 4 day $592.00 $1,190.17 $0 $0 $2,368 $4,701 $7,129
Purchase Pea Gravel Layer 550 cy $55.67 $0 $30,619 S0 $0 $30,619
Silt Loam Hauling, 5 Trucks, 4 Day/Each 20 day $296.00 $398.55 $0 $0 $5,920 $7.971 $13.891
Silt Loam/Pea Gravel Layer, Front End Loader (5,498 cy) 4 day $296.00 $630.27 $0 $0 $1,184 32,521 $3,705
Silt Loam/Pea Gravel Layer, Bulldozer (5,498 cy) day $296.00 $656.42 $0 $0 $1,184 $2.626 $3.810
Silt Loam/Pea Gravel Layer, Vibratory Roller day $296.00 $353.98 $0 $0 $1,184 $1.416 $2.600
Purchase Riprap 970 cy $45.42 $0 $44.057 S0 $0 $44,057
Riprap, Front End Loader 10 day $296.00 $630.27 $0 $0 $2,960 $6.303 $9,2603
Riprap, Hydraulic Excavator 10 day $296.00 $559.90 $0 $0 $2.900 $5.599 $8,559
$5,000.0

Install Cap Monitoirng System 1 ca 0 $0 $5.000 SO 30 $5,000
Water Truck 78 day $296.00 $80.00 $0 $0 $23,088 $6,240 829,328
REVEGETATION

Fine Grade & Seed Topsoil 10,121 ] sy $0.26 5119 $0.18 $0 $2,631 T $12,044 [ $1,822 $16,497
MISCELLANEOUS

$1,896.0
Support Personnel 126 day 0 $0 $0 | $238,890 $0 $238,896
$1,184.0

Labor (4 laborers @ $37/hour) 126 day 0 $0 $0 | $149,184 $0 $149,184
Post Construction Documents 160 hr $50.00 $0 30 $8.000 30 $8.000
Construction Contractor Fleld Cost $311,555 | $364,811 | $575,647 $195,305 $1,447,318
Direct Markup on Labor @ 25% $0 30 | $143912 $0 $143,912
Direct Markup on Materials @ 10% $0 $36.481 $0 $0 $36,481
Direct Markup on Subcontracts @ 10% 334,155 $0 %0 30 $31,155
Construction Contractor G&A @ 20.5% $82.562 $96,675 | $152,546 $51,756 $383,539
Construction Contractor Subtotal $425272 | $497,967 | $872,105 $247,061 $2,042,405
Fluor Hanford G&A on Construction Contractor Cost @ 15% $63,791 $74,695 | $130.816 $37,059 $3006.361

V L4Vdd v9-£002-Td/40d
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Table D-52. (Alternative 4), 216-B-46 Crib Representative Site, Periodic Cost200-TW-1 Scavenged Tank Waste
Group, Hanford Site, Washington State.

Item Cost
Item Notes
Annually | per S Years
Site Inspection $5,376 Cost is based on 16 hrs. for every 50,000 sf
(area = 114,514 ft?) @ $112/hr
Radiation Survey of Surface Soil $23.000 Cost is based on $1,000 for every 5,000 square

feet

Cost includes the purchas of soil to repair ruts
Cover Maintenance $42.,816 and holes over 10% of the site area. Refer to the
calculation sheet.

Site Reviews $20,000 Prepare Site Condition Report every 5 years.

TOTALS $71,192 $20,000

D-264
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Table D-53. (Alternative 4), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

a1 $71,192 $71,192 0.2749 $19,571
a2 $71,192 571,192 020064 S18.960
a3 $71.192 $71,192 0.2581 $18,375
44 $71,192 571,192 0.2501 $17.805
as $91,192 $91,192 0.2423 $22,09
46 $71,192 $71,192 0.2348 516,716
47 $71,192 $71,192 0.2275 $16,196
48 $71,192 $71,192 0.2205 $15.698
49 571,192 $71.192 0.2136 $15.207
50 591,192 $91,192 0.2070 $18.877
st 571,192 571,192 0.2006 $14.281
52 $71,192 $71,192 0.1944 $13,840
53 $71,192 $71,192 0.1884 513413
54 71,192 571,192 0.1825 $12,993
55 $91,192 $91,192 0.1769 $16,132
56 $71,192 $71,192 0.1714 $12,202
57 $71,192 $71,192 0.1661 $11,825
58 $71,192 $71,192 0.1609 $11,455
59 $71,192 $71,192 0.1550 $11,099
60 $91,192 591,102 0.1511 $13.779
61 $71,192 $71,192 0.1464 $10,423
62 $71,192 $71,192 0.1419 $10,102
63 71,192 $71,192 0.1375 $9,789
64 $71,192 571,192 0.1332 $9.483
65 591,192 $91.192 0.1291 $11,773
66 $71,192 $71,102 0.1251 $8,906
67 $71,192 $71.192 0.1212 $8,629
68 $71,192 $71,192 0.1174 58,358
69 $71,192 $71,192 0.1138 $8,102
70 $91,192 $91,192 0.1103 $10,059
7 71192 $71,192 0.1008 57,602
72 - /1,192 $71,192 0.1035 s/368 |
73 $71,192 $71.192 0.1003 $7,141
74 $71,192 $71,192 0.0972 %4920
75 < 10 <01 102 0.0942 $8.590
76 ;,“,—1_91 ) NI nnail $h 500
e B STLI9z | »/092 v ouxxa 30,293
78 $71,192 $71,192 vusl | $6,101
79 $71,192 $71,192 00830 | $5,909
80 $91,192 $91,192 U805 $7,341
81 $71,192 $71,192 0.0780 $5,553
82 $71,192 $71,192 0.0756 $5,382
83 $71,192 $71,192 0.0732 $5211
84 $71,192 $71,192 0.0709 55,048
85 $91,192 591,192 0.0687 $6,265
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Table D-53. (Alternative 4), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

86 $71,192 $71,192 0.0666 $4,741
87 $71,192 $71,192 0.0045 $4,592
88 $71,192 $71.192 0.0625 $4,450
89 $71,192 $71,192 0.0606 34,314
90 $91,192 $91,192 0.0587 $5,353
91 $71,192 $71,192 0.0569 $4,051
92 $71,192 $71,192 0.0551 $3,923
93 $71,192 $71,192 0.0534 $3,802
94 $71,192 $71,192 0.0518 $3.088
95 $91,192 $91,192 0.0502 $4,578
96 $71,192 $71,192 0.0486 $3,460
97 $71,192 $71,192 0.0471 $3,353
98 $71,192 $71,192 0.0456 $3,246
99 $71,192 $71,192 0.0442 $3,147
100 $91,192 $91,192 0.0429 $3,912
101 $71,192 $71,192 0.0415 $2,954
102 $71,192 $71,192 0.0402 $2,862
103 $71,192 $71.192 0.0390 $2,777
104 $71,192 $71,192 0.0378 $2,691
105 $91,192 $91,192 0.0366 $3,338
106 $71,192 $71,192 0.0355 $2,527
107 $71,192 $71,192 0.0344 $2,449
108 $71,192 $71,192 0.0333 $2,371
109 $71,192 $71,192 0.0323 $2.300
110 $91,192 391,192 0.0313 $2,854
111 $71,192 $71,192 0.0303 $2,157
112 $71,192 $71,192 0.0294 $2,093
113 $71,192 $71,192 0.0285 $2,029
114 $71,192 $71,192 0.0276 $1,965
115 $91,192 $91,192 0.0267 $2,435
116 $71,192 $71,192 0.0259 51,844
117 $71,192 $71,192 0.0251 $1,787
118 <71 107 %71 107 0.0243 $1,730
| 1y ' U192 : AN ' n 074 €1 400
120 1 591,?_2— $_9T._lvz o (X243 32,079
121 $71,192 $71,192 0.0221 $1,573
122 $71,192 $71,192 0.0214 $1,524
123 $71,192 $71,192 0.0208 $1,481
124 T e 571,192 0.0201 $1,431
125 $91,192 $91,192 0.0195 $1,778
126 $71,192 $71,192 0.0189 $1,346
127 §71,192 $71,192 0.0183 $1,303
128 $71,192 $71,192 0.0177 $1,260
129 $71,192 $71,192 0.0172 $1,225
130 $91,192 $91,192 0.0167 $1,523
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Table D-53. (Alternative 4), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

131 $71,192 $71,192 0.0161 31,146
132 571,192 $71.192 0.0156 $1,111
132 $71,192 $71,192 0.0152 $1,082
134 $71,192 371,192 0.0147 51,047
135 $91,192 591,192 0.0142 $1,295
136 $71,192 $71,192 0.0138 $982
137 $71,192 $71,192 0.0134 $954
138 371,192 371,192 0.0129 5918
139 $71,192 $71,192 0.0125 $890
140 $91,192 $91,192 0.0122 $1,113
141 371,192 $71,192 00118 $840
142 $71,192 $71,192 00114 $812
143 $71,192 $71,192 0.0111 $790
144 $71,192 571,192 0.0107 $762
145 $91,192 $91,192 0.0104 $948
146 $71,192 $71,192 0.0101 3719
147 $71,192 $71,192 0.0098 $698
148 $71,192 $71,192 0.0094 $669
149 $71,192 371,192 0.0092 $655
150 $91,192 $91.192 0.0089 $812
TOTAL PRESENT WORTH $5,547,617
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Table D-55. (Alternative 4), 216-B-5 Reverse Well Representative Site, Capital Cost 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

DYNAMIC COMPACTION

$5,375.0
Mobilization/Demobilization of Crane ! ea 0 $5,225.00 $0 $0 $5,375 $5.225 $10.600
Crane, Compaction with Qiler, (add one day for  on) 5 day $592.00 $1.851.60 30 $0 $2,960 $9,258 312,218
Water Truck 4 | day $296.00 $80.00 $0 $0 $1,184 $320 $1,504
DECONTAMINATION
Water for Decon Process (1,000 gal/month) 50 l gal $0.20 $0 [ $10 $0 $0 $10
CAPPING
Grading Fill, Excavate/Load from Pit 30 (1,020 1 day $592.00 $1,190.17 $0 $0 $592 $1,190 $1,782
Foundation Soil, 5 Trucks, | Days/Each 5 { day $296.00 $398.55 $0 $0 $1,480 $1,993 $3,473
Foundation Soil, Front End Loader 1 day $592.00 $630.27 $0 $0 $592 $630 $1.222
Foundation Soil, Bulldozer i day $592.00 $656.42 $0 $0 $592 $656 $1.248
Foundation Soil, Vibratory Roller 1 day $592.00 $353.98 $0 $0 $592 $354 $946
Asphalt Top Course (4" thick) 1,955 sy $10.70 $20,919 $0 $0 $0 $20,919
Asphalt Paving (6" thick) 1,955 sy $15.40 $30,107 $0 $0 $0 $30.107
Purchase Drainage Gravel Cushion (600 cy) 600 cy $44.47 $0 $20.682 $0 30 $26,682
Drainage Gravel Cushion Layer, Front End Loa: 0.5 day $592.00 $630.27 $0 $0 $296 $315 3611
Drainage Gravel Cushion Layer, Bulldozer 0.5 day $592.00 $656.42 $0 $0 $296 $328 $624
Drainage Gravel Cushion Layer, Vibratory R« 0.5 day $592.00 $353.98 S0 $0 $296 $177 $473
Purchase Riprap 4,030 cy $45.42 $0 { $183,043 $0 $0 $183,043
Riprap, Front End Loader 35 day $592.00 $630.27 $0 $0 $2,072 $2,206 $4278
Riprap, Bulldozer 3.5 day $592.00 $656.42 $0 $0 $2,072 $2,297 $4,369
Riprap, Vibratory Roller 35 day $592.00 $353.98 $0 $0 $2,072 $1,239 $3,311
Purchase Gravel Filter Material (130 cy) 130 cy $44.47 $0 $5,781 $0 $0 $5,781
Gravel Filter Layer, Front End Loader 0.5 | day $592.00 $630.27 $0 $0 $296 3315 3611
Gravel Filter Layer, Bulldozer 0.5 | day $592.00 $656.42 30 $0 $296 $328 $624
Gravel Filter Layer, Vibratory Roller 0.5 day $592.00 $353.98 $0 $0 $296 $177 $473
Purchase Sand Layer (70 cy) 70 cy $41.42 $0 $2,899 $0 $0 $2.899
Sand Filter Layer, Front End Loader 0.5 day $592.00 $630.27 $0 $0 $296 $315 $611
Sand Filter Layer, Bulldozer 05 | day $592.00 $656.42 $0 $0 $296 $328 $624
Sand Filter Layer, Vibratory Roller 0.5 | day $592.00 $353.98 $0 $0 $296 $177 $473
Compacted Silt Loam, from Pit 30 excavate/loa 50 cy) 0.5 day $592.00 $1,190.17 $0 $0 $296 $595 $891

V LAVHd $9-£002-Td/90d
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Table D-55. (Alternative 4), 216-B-5 Reverse

11 Representative Site, Capital Cost 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Compacted Silt Loam Haul, 5 Trucks, .5 Days/Each 2.5 day $296.00 $398.55 30 $0 $740 $996 $1,736
Compacted Silt Loam Layer, Front End Loader 0.5 day $592.00 $630.27 30 30 $296 3315 $611
Compacted Silt Loam Layer, Bulldozer 0.5 day $592.00 $656.42 30 $0 $296 $328 $624
Compacted Silt Loam Layer, Vibratory Roller 0.5 day $592.00 $353.98 30 $0 $296 $177 $473
Silt Loam, from Pit 30 excavate/load (486 cy) 05| day $592.00 $1,190.17 $0 $0 $296 $595 $891
Purchase Pea Gravel Layer 54 cy $55.67 30 $3.0006 30 30 $3,006
Silt Loam Hauling, 5 Trucks, | Day/Each (486 cy) 2.5 day $296.00 $398.55 30 $0 $740 $996 $1,736
Silt Loam/Pea Gravel Layer, Front End Loader (540 cy) 0.5 day $592.00 $630.27 $0 30 $296 $315 $611
Silt Loam/Pea Gravel Layer, Bulldozer 0.5 day $592.00 $656.42 $0 $0 $296 $328 $624
Silt Loam/Pea Gravel Layer, Vibratory Rotler 0.5 day $592.00 $353.98 $0 $0 $296 $177 $473
$5,000.0

Install Cap Monitoirmng System 1 ea 0 $0 $5,000 $0 $0 $5,000
Water Truck 8.5 | day $296.00 $80.00 $0 $0 $2,516 $680 $3,196
REVEGETATION

Fine Grade & Seed Topsoil 586 l sy $0.26 $1.19 ] $0.18 $0 $152 $697 $105 $955
MISCELLANEOUS

$1,896.0
Support Personnel 285 day 0 $0 $0 $54,036 $0 $54,036
$1.184.0

Labor (4 laborers @ $37/hour) 28,5 | day 0 30 $0 $33,744 $0 $33,744
Post Construction Documents 160 hr $50.00 $0 $0 $8,000 $0 $8,000
Construction Contractor Fleld Cost $51,952 | $256.205 | $145,423 $44,297 $497,877
Direct Markup on Labor @ 25% 30 $0 $36,356 $0 $36,356
Direct Markup on Materials @ 10% $0 { $25,021 $0 $0 $25,621
Direct Markup on Subcontracts @ 10% $5,195 $0 $0 30 $5,195
Construction Contractor G&A @ 26.5% $13,767 $67.894 $38,537 $11,739 $131,937
Construction Contractor Subtotal $70,914 | $349,720 | $220,315 $56,030 $696,986
Fluor Hanford G&A on Construction Contractor Cost @ 15% $10,637 $52,458 $33,047 $8,405 $104,548
Construction Contractor Total Cost $81,552 | $402,178 | $253,363 $64,44] $801,534

V 1AVAd +9-¢002-Td/40d



£Lc-d

Table D-55. (Alternative 4), 216-B-5 Reverse Well Representative Site, Capital Cost 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Fluor Hanford Total Cost (From Above) $5,000 $0 $63,586 $2,875 $71,461
Project Subtotal $86,552 | $402,178 | $316,949 $67,316 $872,995
Contingency on Field Costs @ 20% $174.599
TOTAL COST $1,047,593

V LAVId $9-€00Z-Td/40d



DOE/RL-2003-64 DRAFT A

Table D-56. (Alternative 4), 216-B-5 Reverse Well Representative Site, Periodic Cost
200-TW-2 Tank Waste Group, Hanford Site, Washington State.

Jtem Cost
Item Notes
Annually per 5 Years

Site Inspection $1,792 Cost is based on 16 hrs. for every 50,000 sf

(area = 19,226 ft2) @ $112/hr
Radiation Survey of Surface Soil $4.000 Cost is based on $1,000 for every 5,000

’ square feet

Cost includes the purchase of soil to repair
Cover Maintenance $9,149 ruts and holes over 10% of the site area.

Refer to the calculation sheet.
Site Reviews $20,000 Prepare Site Condition Report every 5 years.

TOTALS $14,941 $20,000
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Table D-57. (Altemmative 4), 216-B-5 Reverse Well Representative Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pag~

Total Year Annual Discount Rate at
Year Capital Cost Annual Cost Cost 3.2% Present Worth

0 $1.047,593 $1,047,593 1.0000 $1,047,593
i 514,941 $14,94° 0.9690 $14,478
2 $14,941 $14,941 0.9389 $14,028
3 $14,941 $14,941 0.9098 $13,594
4 $14,941 $14,941 0.8816 $13,172
5 $34,941 $34,941 0.8543 $29,850
6 $14,941 $14,941 0.8278 $12,368
7 $14,941 $14,941 0.8021 $11,984
8 $14,941 $14,941 0.7773 $11,614
9 $14,941 $14,941 0.7532 $11,254
10 $34,941 $34,941 0.7298 $25,500
11 $14,941 $14,941 0.7072 $10,566
12 $14,941 $14,941 0.6852 $10,238
13 $14,941 $14,941 0.6640 $9,921
14 $14,941 $14,941 0.6434 $9,613
15 $34,941 $34,941 0.6235 $21,786
16 $14,941 $14,941 0.6041 $9,026
17 $14,941 $14,941 0.5854 $8,747
18 $14,941 $14,941 0.5672 $8,475
19 $14,941 $14,941 0.5496 $8,212
20 $34,941 $34,941 0.5326 $18,610
21 514,941 $14,941 0.5161 $7,711
22 $14.941 $14,941 0.5001 $7,472
23 $14,941 $14,941 0.4846 $7,241
24 $14,941 $14,941 0.4696 $7,016
25 $34,941 $34,941 0.4550 515,898
26 $14,941 $14,941 0.4409 $6,588
27 $14,941 $14,941 0.4272 $6,383
28 $14,941 $14,941 0.4140 $6,186
29 $14,941 $14,941 0.4011 35,993
30 $34,941 $34,941 0.3887 $13,582
3] 14 nas 1anan A nmcr $5,627
32 314,941 314,941 U.305U $5,454
33 $14,941 $14,941 0.3530 $5,283
34 $14,941 $14,941 0.3427 $5,120
35 $34,941 $34,941 0.3321 $11,604
36 $14,941 $14,941 0.3218 $4,808
37 $14,941 $14,941 0.3118 $4,659
38 $14,941 $14,941 0.3021 $4,514
39 $14,941 $14,941 0.2927 $4,373
40 $34,941 $34,941 0.2837 $9,913
41 $14,941 $14,941 0.2749 $4,107
42 $14,941 $14,941 0.2664 $3,980
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Table D-57. (Alternative 4), 216-B-5 Reverse Well Representative Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Total Year Annual Discount Rate at
Year Capital Cost Annual Cost Cost 3.2% Present Worth
43 $14,941 $14,941 0.2581 $3.,856
44 $14,941 $14,941 0.2501 $3,737
45 $34,941 $34.941 0.2423 $8.466
46 $14,941 $14,941 0.2348 $3,508
47 $14,941 $14,941 0.2275 $3,399
48 $14,941 $14,941 0.2205 $3,295
49 $14,941 $14,941 0.2130 $3,191
S0 $34.941 $34,941 0.2070 $7.233
51 $14,941 $14,941 0.2006 $2,997
52 514,941 §14,941 0.1944 $2.905
53 $14,941 $14,941 0.1884 $2,815
54 $14,941 $14,941 0.1825 $2,727
55 $34,941 $34,941 0.1769 56,181
56 $14,941 $14.941 0.1714 $2,561
57 $14,941 $14,941 0.1061 $2,482
58 $14,941 $14,941 0.1609 $2,404
59 $14,941 $14,941 0.1559 $2.329
60 $34,941 $34,941 0.1511 $5,280
61 $14,941 $14,941 0.1464 $2,187
62 $14,941 514,941 0.1419 $2,120
63 $14,941 $14,941 0.1375 $2,054
64 $14,941 $14,941 0.1332 $1,990
65 $34,941 $34,941 0.1291 $4,511
66 514,941 $14,941 - 0.1251° $1.869
[ $14,941 $14,941 0.1212 $1.811
68 314,941 $14,941 0.1174 $1,754
69 $14,941 $14,941 0.1138 $1,700
70 $34,941 $34,94] 0.1103 $3,854
71 $14,941 $14,941 0.1068 $1,596
- @14 nan crpnan Anns e zar
73 514,941 314,941 U.1003 31,499
74 $14,941 $14,941 0.0972 $1,452
75 $34,941 $34,941 0.0942 $3,291
76 $14,941 $14,941 0.0913 $1,364
77 $14,941 $14,941 0.0884 $1,321
78 $14,941 $14,941 0.0857 $1,280
79 $14,941 $14,941 0.0830 $1,240
80 $34,941 $34,941 0.0805 $2,813
81 $14,941 $14,941 0.0780 $1,165
82 $14,941 $14,94] 0.0756 $1,130
83 $14,941 $14,941 0.0732 $1,094
84 $14,941 $14,941 0.0709 $1,059
|- “14,941 $34,941 0.0687 $2,400
86 $14,941 $14,941 0.0066 $995
87 $14,941 $14,941 0.0645 $964
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Table D-57. (Alternative 4), 216-B-5 Reverse Well Representative Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Total Year Annuaj Discount Rate at
Year Capital Cost Annual Cost Cost 3.2% Present Worth

88 514,941 514,941 0.0625 $934
89 $14,941 514,941 0.0606 $905
90 $34,941 $34,941 0.0587 $2,051
91 $14,941 $14,941 0.0569 $850
92 $14,941 $14,941 0.0551 $823
93 $14,941 $14,941 0.0534 $798
94 $14,941 514,941 0.0518 $774
95 $34,941 $34,941 0.0502 $1.754
96 $14,941 $14,941 0.0486 $726
97 $14.941 $14,941 0.0471 $704
98 $14,941 $14,941 0.0456 $681
99 $14,941 $14,941 0.0442 3660
100 $34,941 $34,941 0.0429 $1,499
101 514,941 $14,941 0.0415 $620
102 $14,941 $14,94] 0.0402 $601
103 $14,941 $14,941 0.0390 $583
104 $14,941 514,941 0.0378 §565
105 $34,941 $34,941 0.0366 $1,279
106 $14,941 $14,941 0.0355 $530
107 514,941 $14,941 0.0344 $514
108 $14,941 $14,941 0.0333 3498
109 $14,941 $14,941 0.0323 $483
110 $34,941 $34,941 0.0313 $1,094
111 $14.941 $14,941 0.0303 $453
112 $14,941 514,941 0.0294 $439
113 $14,941 $14,941 0.0285 $426
114 $14,941 $14,941 0.0276 $412
115 $34,941 $34,941 0.0267 $933
116 $14,941 $14,941 0.0259 $387
117 $14,941 $14,941 0.0251 $375
118 $14,941 $14,941 0.0243 $363
119 $14,941 $14,941 0.0236 $353
122 $14,941 $14,941 0.0214 o _
123 314,941 $14,941 0.0208 $311
124 $14,941 $14,941 0.0201 $300
125 $34,941 $34,941 0.0195 $681
126 $14,941 $14,941 0.0189 $282
127 $14,941 $14,941 0.0183 $273
128 $14,941 $14,941 0.0177 $264
129 $14,941 $14,941 0.0172 $257
130 $34,941 $34,941 0.0167 $584
131 $14,941 $14,941 0.0161 $241
132 $14,941 $14,941 0.0156 $233
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Table D-59. (Alternative 4), 216-B-7A&B Crib Representative Site, Capital Costs 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

. ) Unit Cost Extended Cost
Item ntity | Unit - Subtutal
Subcontract l Material } Labor [ Equipment | Subcontract I Material Labor Equipment
FLUOR HANFORD COST
OVERSIGHT
Construction Oversight (Includes 1 RCT) 33 | days $1,720.00 30 $0 $56,760 $0 $50,760
RCT Decontaminaiton Crew (4 RCTs) 1 | days $1,792.00 $0 $0 $1,792 30 $1.792
SAMPLING CREWS AND SAMPLING
Air Sampling Crew (Sampler and RCT) [ 8 | days | | $896.00 |  $500.00 $0 50 $7,168 $4,000 $11.168
Fluor Hanford Field Cost $0 $0 $65,720 $4,000 $69,720
Fluor Hanford G & A on Labor Cost @ 15% $0 $0 39,858 30 $9,858
Fluor Hanford G & A on Material Cost @ 15% $0 $0 $0 $0 $0
Fluor Hanford G & A on Equipment Cost @ 15% $0 $0 $0 $600 600
Fluor Hanford Total Cost $0 S0 $75,578 $4,600 $80,178
CONSTRUCTION CONTRACTOR COST
MOBILIZATION/DEMOBILIZATION AND FIELDSUPE T
Office Trailer 1.6 mo $350.00 $0 $0 $0 $560 $560
Field Office Support 1.6 mo $139.00 $0 $222 $0 $0 $222
Storage Trailer 1.6 mo $105.00 $0 $0 $0 $168 3168
Equipment Mobilization/Demobilization 13 ea $100.00 $352.00 $0 $0 $1,300 $4,576 $5,876
Personnel Mobilization/Demobilization 15 ea $592.00 $0 $0 $8,880 50 $8,880
Construction Survey 0.79 ac $1,748.00 $1,381 $0 $0 50 $1,381
Site Utilities, Generator and Oiler 1.6 mo $1,394.80 | $6,216.00 $0 $2.232 $9,946 $0 $12,177
Haul Road - Gravel, 6" thick 4,400 sy $6.50 $0.33 $0.53 $0 $28,600 $1,452 $2,332 $32,384
Construct Decontamination Pad (sce Table D-62) 1 ca $836.86 $0.00 | $1,360.56 $0 $837 $0 $1,36! $2,197
DYNAMIC COMPACTION
Mobilization/Demobilization of Crane 1 ea $5,375.00 $5,225.00 $0 50 $5.375 $5,225 $10,600
Crane, Compaction with Oiler, (add one day for decon) 7 day $592.00 $1,851.60 50 50 $4,144 $12,961 $17,105
Water Truck 6| day $296.00 $80.00 $0 $0 $1,776 $480 $2,256
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Table D-59. (Alternative 4), 216-B-7A&B Crib Representative Site, Capital Costs 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pagcs).
¥

. Unit Cost Extended Cost
Item Quantity | Uait v Subtotal
Subcontract ] Material ! Labor iT Equipment | Subcontract f Material i L.abor I f:quipment

DECONTAMINATION

Water for Decon Process (1,000 gal/month) | so| ga] [ s020 | 50 | 510 | 50 | $0 $10
CAPPING

Grading Fill, Excavate/Load from Pit 30 (1,528 L5 | day $592.00 | $1,190.17 $0 $0 $888 $1,785 $2,673
Foundation Soil, 5 Trucks, 1.5 Days/Each 7.5 | day $296.00 $398.55 $0 $0 $2,220 $2.989 $5.209
Foundation Soil, Front End Loader 1.5 + day $592.00 $630.27 $0 $0 $888 $945 $1.833
Foundation Soil, Bulldozer 1.5 | day $592.00 $656.42 $0 30 $888 $985 $1,873
Foundation Soil, Vibratory Roller 1.5 | day $592.00 $353.98 $0 30 $888 $531 $1,419
Asphalt Top Course (4" thick) 2,944 sy $10.70 $31,501 50 $0 $0 $31,501
Asphalt Paving (6" thick) 2,944 sy $15.40 $45,338 $0 $0 $0 $45,338
Purchase Drainage Gravel Cushion (918 cy) 918 cy $44.47 $0 $40,823 $0 $0 $40,823
Drainage Gravel Cushion Layer, Front End Loader 1 day $592.00 $630.27 $0 $0 $592 $630 $1,222
Drainage Gravel Cushion Layer, Bulldozer 1 day $592.00 $656.42 $0 $0 $592 $656 $1.248
Drainage Gravel Cushion Layer, Vibratory Roller 1 day $592.00 $353.98 $0 $0 $592 $354 $946
Purchase Riprap 5,855 cy $45.42 $0 $265,934 $0 $0 $2065.934
Riprap, Front End Loader 4.5 day $592.00 $630.27 $0 $0 $2.664 $2,836 $5,500
Riprap, Bulldozer 45 | day $592.00 $656.42 $0 $0 $2,664 $2,954 $5,618
Riprap, Vibratory Roller 45 | day $592.00 $353.98 $0 S0 $2.664 $1,593 $4.257
Purchase Gravel Filter Material (412 cy) 412 vy $44.47 $0 $18,322 $0 $0 $18.322
Gravel Filter Layer, Front End Loader 0.5 | day $592.00 $630.27 $0 $0 $296 $315 $611
Gravel Filter Layer, Bulldozer 0.5 day $592.00 $656.42 $0 S0 $296 $328 $624
Gravel Filter Layer, Vibratory Roller 0.5 day $592.00 $353.98 $0 $0 $296 $177 $473
Purchase Sand Layer (206 cy) 206 cy $41.42 $0 $8,533 $0 $0 $8.533
Sand Filter Layer, Front End Loader 0.5 | day $592.00 $630.27 $0 30 $296 $315 $611
Sand Filter Layer, Bulldozer 05} day $592.00 $656.42 $0 $0 $296 $328 $624
Sand Filter Layer, Vibratory Roller 0.5 | day $592.00 $353.98 $0 $0 $296 $177 3473
Compacted Silt Loam, from Pit 30 excavate/loa 34 cy) 1 day $592.00 [ $1,190.17 $0 $0 $592 $1,190 $1.782
Compacted Silt Loam Haul, 5 Trucks, 1 Day/Ee 5| day $296.00 $398.55 $0 $0 $1,480 $1,993 $3.473
Compacted Silt Loam Layer, Front End Loader 1 day $592.00 $630.27 $0 $0 $592 $630 $1,222
Compacted Silt Loam Layer, Bulldozer 1 day $592.00 $656.42 $0 $0 $592 $656 $1,248
Compacted Silt Loam Layer, Vibratory Roller 1 day $592.00 $353.98 $0 S0 $592 $354 $946
Silt Loam, from Pit 30 excavate/load (1,018 cy) 1| day $592.00 [ $1,190.17 $0 $0 $592 $1,190 $1,782
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Table D-59. (Alternative 4), 216-B-7A&B C

Representative Site, Capital Costs 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

. . Unit Cost Extended Cost
item i tity | Unit - Subtotat
Subcontract | Material Labor Equipment | Subcontract | Material Labor Eqguipment

Purchase Pea Gravel Layer 113 cy $55.67 $0 $6,291 30 $0 $06,291
Silt Loam Hauling, 5 Trucks, | Day/Each (1.018 cy) 51 day $296.00 $398.55 $0 S0 $1,480 $1,993 $3,473
Silt Loam/Pea Gravel Layer, Front End Loader (1,131 cy) 1 day $592.00 $630.27 $0 $0 $592 $630 $1.222
Silt Loam/Pea Gravel Layer, Bulldozer i day $592.00 $656.42 $0 $0 $592 $656 $1,248
Silt Loam/Pea Gravei Layer, Vibratory Roller 1 day $592.00 $353.98 $0 $0 $592 $354 $946
Install Cap Monitoimg System | ea $5,000.00 $0 $5.000 $0 $0 $5.000
Water Truck 11 day $296.00 $80.00 $0 $0 $3.256 $880 $4,136
REVEGETATION

Fine Grade & Seed Topsoil 162 | sy { so2s|  sup9 s0.18 | 50 s302 | s138s | $209 $1,804
MISCELLANEQUS

Support Personnel 33 day $1,896.00 $0 $0 $62,568 $0 $62,568
Labor (4 laborers @ $37/hour) 33 | day $1,184.00 $0 $0 $39,072 $0 $39,072
Post Construction Documents | 160 hr $50.00 $0 $0 $8,000 $0 $8,000
Construction Contractor Field Cost $78,219 | $377,105 $172,163 $56.299 $683,787
Direct Markup on Labor @ 25% $0 S0 $43,041 $0 $43,041
Direct Markup on Materials @ 10% $0 $37,711 $0 $0 $37.711
Direct Markup on Subcontracts @ 10% $7,822 S0 $0 $0 $7.822
Construction Contractor G&A @ 26.5% $20,728 $99,933 $45,623 $14919 $181,204
Construction Contractor Subtotal $106,769 | $514,749 $260,828 $71,218 $953.564
Fluor Hanford G&A on Construction Contractor Cost @ % $16,015 $77,212 $39.124 $10,683 $143,035
Construction Contractor Total Cost $122,785 | $591.961 $299,952 $81,901 $1,096,599
Fluor Hanford Total Cost (From Above) $0 $0 $75,578 $4,600 $80,178
Profect Subtotal $122,785 | $591,961 $375,530 $86,501 $1,176,777
Contingency on Field Costs @ 20% $235,355
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Table D-60. (Alternative 4), 216-B-7A&B Crib Representative Site, Periodic Cost
200-TW-2 Tank Waste Group, Hanford Site, Washington State.

Item Cost

Item Notes
. Annually | per 5 Years
Site Inspection $1,792 Cost is based on 16 hrs. for every 50,000 sf
(area = 28,498 ft?) @ $112/hr
Radiation Survey of Surface Soil $6.000 Cost is based on $1,000 for every 5,000 square

feet (area = 28,498 fi?)

Cost includes the purchase of soil to repair ruts
Cover Maintenance $12,868 and holes over 10% of the site area. Refer to the
calculation sheet.

Site Reviews $20,000 Prepare Site Condition Report every 5 years.

TOTALS $20,660 $20,000
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Table D-61. (Alternative 4), 216-B-7A&B Crib Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
[\] $1,412,132 $1,412,132 1.0000 $1,412.132
i $20,660 $20,660 0.9690 $20,019
2 $20,0660 $20,660 0.9389 $19,397
3 $20,660 520,660 0.9098 518,796
4 $20,660 $20,660 0.8816 S18,213
5 $40,660 $40,660 0.8543 $34,735
6 $20,660 $20,660 0.8278 $17,102
7 $20,660 520,660 0.8021 $16,571
8 $20,660 $20,660 0.7773 516,059
9 $20,660 $20,660 0.7532 $15,561
i0 {40 KAN AN KRN n 7708 $29,673
B! 32U,00U 320,000 v./viz 514,610
12 $20,660 $20,660 n.6852 $14,156
13 520,660 $20.,660 U.6640 $13,718
14 $20,660 $20,660 0.6434 $13,292
15 $40,660 $40,660 0.6235 $25,351
16 $20,660 $20,660 0.6041 $12,480
17 $20,660 $20,660 0.5854 $12,094
18 ] $20,660 $20,660 0.5672 $11,718
19 $20,660 $20,660 0.5496 $11.355
20 $40,660 $40,660 0.5320 $21,655
21 $20,660 $20,660 0.5161 510,662
22 $20,660 $20,660 0.5001 $10,332
23 $20,660 $20,660 0.4846 $10,012
24 $20,660 $20,660 0.4696 $9,702
25 $40,660 $40,660 0.4550 $18,500
26 §20.660 $20,660 0.4409 $9,109
27 $20,660 $20,660 0.4272 $8,826
28 $20,660 $20,660 0.4140 $8,553
29 K20 660 $20,660 0.4011 $8,287
30 D4U,00U N $40,660 _0.3 85/ $15,804
31 $20,660 $20,660 0.3766 $£7,780
32 $20,660 520,660 0.3650 $7,541
33 $20,660 $20,660 0.3536 $7,305
34 $20,660 $20,660 0.3427 $7,080
35 $40,660 $40,660 0.3321 $13,503
36 $20,660 $20,660 0.3218 56,048
37 $20,660 $20,660 0.3118 $6,442
38 $20,660 $20,660 0.3021 $6,241
39 $20,660 $20,660 0.2927 $6,047
40 $40,660 $40,660 0.2837 $11,535
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Table D-61. (Alternative 4), 216-B-7A&B Crib Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Year Annuaf Discount Present
Cost Cost Cost Rate at 3.2% Wurth

41 $20,660 $20,660 0.2749 $5,679
42 320,660 520,660 0.2664 $5,504
43 $20,660 $20,660 0.2581 $5,332
44 $20,660 $20,660 0.2501 $5,167
45 $40,660 $40,660 0.2423 $9,852
46 $20,660 $20.660 0.2348 $4,851
47 $20,660 $20,660 0.2275 54,700
48 $20,660 $20,660 0.2205 $4,555
49 $20.660 $20,660 0.2136 $4,413
50 540,660 $40,660 0.2070 $8,417
51 $20,660 $20,660 0.2006 $4,144
52 $20,660 520,660 0.1944 $4,016
53 $20,660 $20,660 0.1884 $3,892
54 $20,660 $20,660 0.1825 $3,770
55 $40,660 $40,660 0.1769 $7,193
56 $20,660 $20,660 0.1714 $3,541
57 $20,660 $20,660 0.1661 $3.432
58 $20,660 $20,660 0.1609 $3,324
59 $20,660 $20,660 0.1559 $3,221
60 $40,660 $40,660 0.1511 $6,144
61 $20,660 $20.660 0.1464 $3,025
62 520,660 $20,660 0.1419 $2,932
63 $20,660 $20,660 0.1375 $2.841
64 $20,660 $20,660 0.1332 $2,752
65 $40,660 540,660 0.1291 $5,249
66 520,660 $20,660 0.1251 52,585
67 $20,660 $20,660 0.1212 $2,504
68 $20,660 $20,660 0.1174 32,425
69 $20,0660 0,660 0.1138 $2,351
70 $40,660 $40,660 0.1103 $4,485
71 $20,660 $20,660 0.1068 $2,206
72 $20,660 $20,660 0.1035 $2,138
73 $20,660 $20,660 0.1003 $2,072
74 $20,660 $20,660 0.0972 $2,008
75 540,660 $40,660 0.0942 $3,830
76 $20,660 $20,660 0.0913 $1,886
77 $20,660 $20,660 0.0884 51,826
78 $20,660 $20,660 0.0857 $1,771
79 $20,660 $20,660 0.0830 $1,7115
80 $40,660 $40,660 0 08NS $3,272
81 $20,660 $20,66u v.U/rsv $1,611
82 $20,660 $20,660 0.0756 $1.562
83 $20,660 $20,660 0.0732 $1,512
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Table D-61. (Alternative 4), 216-B-7A&B Crib Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Vear Capitat Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
127 $20,660 $20,660 0.0183 $378
128 $20,660 $20,060 0.0177 $360
129 $20,660 $20,660 0.0172 $355
130 $40,660 340,660 0.0167 $679
131 $20,660 $20,660 0.0161 $333
132 $20,660 $20,660 0.0156 $322
133 $20,600 $20,660 0.0152 3314
134 $20,660 $20,660 0.0147 $304
135 $40,660 $40,000 0.0142 $577
136 $20,660 $20,660 0.0138 $285
137 $20,660 $20,660 0.0134 $277
138 $20,660 $20,660 0.0129 $267
139 $20,660 $20,660 0.0125 $258
140 $40,660 $40,660 0.0122 5496
141 $20,660 $20,660 0.0118 $244
142 $20,660 $20,660 0.0114 $236
143 $20,660 $20,660 0.0111 $229
144 $20,660 $20,660 0.0107 $221
145 $40,660 $40,660 0.0104 $423
146 $20,660 $20,660 0.0101 5209
147 $20,660 $20,660 0.0098 $202
148 $20,660 $20,660 0.0094 $194
149 $20,660 $20,660 0.0092 $190
150 $40,660 $40,660 0.0089 $362
TOTAL PRESENT WORTH $2,168,237
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Table D-64. (Alternative 4), 216-B-38 Trench Well Representative Site, Periodic Cost
200-TW-2 Tank Waste Group, Hanford Site, Washington State.

Item Cost

Item Notes
Annually per 5 Years

Site Inspection $8,960 Cost is based on 16 hrs. for every 50,000 sf
(area = 249,314 fi?) @ $112/hr

Radiation Survey of Surface Soil $50.000 Cost is based on $1,000 for every 5,000 square

’ feet (area = 249 314 fi2)

Cost includes the purchas of soil to repair ruts

Cover Maintenance $90,381 and holes over 10% of the site area. Refer to
the calculation sheet.

Site Reviews $20,000 | Prepare Site Condition Report every 5 years.

TOTALS $149,341 $20,000
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Table D-65. (Alternative 4), 216-B-38 Reverse Well Representative Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Capital Annual Total Year Annual Discount "Present
Year Cost Cost Cost Rate at 3.2% Waorth
0 $6,393.859 56,393,859 1.0000 $6.393.859
1 $149,341 $149,341 0.9690 $144,712
2 $149,341 $149,341 0.9389 $140.216
3 $149,341 $149,341 0.9098 $135,871
4 $149,341 $149,341 0.8816 $131,659
5 $109,341 $169,341 0.8543 $144.608
6 $149,341 $149,341 0.8278 $123,625
7 $149,341 $149,341 0.8021 5119,787
8 $149,341 $149,341 0.7773 $116,083
9 $149.341 $149,341 0.7532 $112,484
10 $169,341 $169,341 0.7298 5123,585
11 $149,341 $149,341 0.7072 $105,614
12 $149,341 $149,341 0.6852 $102,329
13 $149,341 $149 341 0.6640 $99,163
14 $149,341 $149,341 0.6434 596,086
15 $169,341 $169,341 0.6235 $105,584
16 $149.341 $149,341 0.6041 $90,217
17 $149,341 $149,341 0.5853 $87.424
18 $149,341 $149,341 0.5672 $84,706
19 $149,341 $149,341 0.5496 $82,078
20 5169,341 $169,341 0.5326 $90,191
21 $149,341 $149,341 0.5161 $77,075
22 $149,341 $149,341 0.5001 $74,085
23 $149,341 $149,341 0.4846 $72,371
24 $149.341 $149,341 0.4696 $70,131
25 $169,341 $169,341 0.4550 $77,050
26 $149,341 $149,341 0.4409 $65,844
27 $149,341 $149,341 0.4272 $63,799
28 $149,341 $149,341 0.4140 $61,827
29 $149,341 $149,341 0.4011 $59.901
30 5169,341 $169,341 0.3887 $65.823
31 $149,341 $149.341 0.3766 $56,242
32 $149,341 $149,341 0.3650 $54,510
33 $149.341 $149,341 0.3536 $52,807
34 $149,341 $149,341 0.3427 $51,179
35 $169,341 $169,341 0.3321 $56,238
36 $149,341 $149,341 0.3218 $48,058
37 $149,341 $149,341 0.3118 $46,565
38 $149,341 $149.341 0.3021 $45,116
39 $149,*" $149,3" 0.2927 $43,712
40 $169,341 $169,341 0.2837 $48,042
41 $149,341 $149,341 0.2749 $41,054
42 $149,341 $149,341 0.2664 $39,784
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Table D-65. (Altemative 4), 216-B-38 Reverse Well Representative Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, | pages).
Capital Anmnual Total Year Annual Discount Present
Yeur (oot Cost (ost Rate at 3.2% Woith

43 $149,341 $149,341 0.2581 $38,545
44 $149,341 $149,341 0.2501 $37.350
45 $169,341 $169,341 0.2423 541,031
46 $149,341 $149,34] 0.2348 $35,065
47 $149,341 $149,341 0.2275 $33,975
48 $149,341 $149,341 0.2205 $32,930
49 $149,341 $149,341 0.2136 $31,899
50 $169,341 $169,341 0.2070 $35,054
51 $149,341 $149.341 0.2006 529,958
52 $149,341 $149,341 0.1944 $29,032
53 $149,341 $149,341 0.1884 $28,136
54 $149,341 $149,341 0.1825 $27.255
55 $169,341 $169,341 0.1769 $29,956
56 $149,341 $149,341 0.1714 $25,597
57 $149,341 $149.341 0.1661 $24,806
58 $149,341 $149.341 0.1609 $24,029
59 $149,341 $149,.341 0.1559 $23,282
60 $169,341 $169.341 0.1511 $25,587
61 $149,341 $149,341 0.1464 521,864
62 $149.341 $149,341 0.1419 $21,192
63 $149,34] $149,341 0.1375 $20,534
64 $149.341 $149.341 0.1332 $19,892
65 $169,341 $169,341 0.1291 $21,862
606 $149,34] $149,341 0.1251 $18,683
67 $149,341 $149,341 0.1212 $18,100
68 $149,341 $149.341 0.1174 $17,533
69 $149,341 $149,341 0.1138 $16,995
70 $169,341 $169,341 0.1103 $18,678
71 $149,341 $149,341 0.1068 $15,950
72 $149,341 $149,341 0.1035 $15,457
73 $149,341 $149,341 0.1003 $14,979
74 $149,341 $149,341 0.0972 e
75 $169,341 $169,341 0.0942 $15.952
76 $149 R | 0.0913 $13,635
77 $149,341 $149.341 0.0884 $13,202
78 $149,341 $149,341 0.0857 $12,799
79 $149,341 $149,341 0.0830 $12,395
80 $169,341 $169.341 0.0805 $13,632
81 $149,341 $149,341 0.0780 $11,649
82 $149,341 $149,341 0.0756 $11,290
33 $149,34] $149,341 0.0732 $10,932
84 $149,341 $149,341 0.0709 $10,588
85 _ mreanes mromoar ~ 0687 $11,634
86 $149,341 $149.341 0.0666 $9,946
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Table D-65. (Alternative 4), 216-B-38 Reverse Well Representative Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Capital Annual Total Year Annual Discount Present
Ycear Cost Cost Cuast Rate at 3.2% Worth
87 $149,341 $149.341 0.0645 $9,0633
88 $149.341 $149,341 0.0625 $9.334
89 $149,341 $149,341 0.0600 $9,050
90 $169,341 $169,341 0.0587 $9,940
91 $149,341 $149,341 0.0569 $8,498
92 $149,341 $149.341 0.0551 $8,229
93 $149.341 $149,341 0.0534 $7,975
94 $149,341 $149,341 0.0518 $7,736
95 $169.341 $169,341 0.0502 $8.501
96 $149,341 $149,341 0.0486 $7,258
97 $149,341 $149,341 0.0471 $7,034
98 $149,341 $149,341 0.0456 $6.810
99 $149,341 $149.341 0.0442 $6,601
100 $169,341 $169.341 0.0429 $7.265
101 $149,341 $149,341 0.0415 $6,198
102 $149,341 $149,341 0.0402 $6,004
103 $149,341 $149,341 0.0390 $5,824
104 $149,341 $149,341 0.0378 $5,645
105 $169,341 $169,341 0.0366 $6,198
106 $149,341 $149.341 0.0355 $5.302
107 $149,341 $149,341 0.0344 $5,137
108 $149,341 $149,341 0.0333 $4,973
109 $149,341 $149,341 0.0323 $4,824
110 $169,341 $169,341 0.0313 $5,300
111 $149,341 $149,341 0.0303 $4,525
112 $149,341 $149,341 0.0294 $4,391
113 $149.341 $149.341 0.0285 $4.256
114 $149,341 $149.341 0.0276 $4,122
115 $169,341 5169,341 0.0267 $4.521
116 5149341 $149,341 0.0259 $3,8608
117 $149,341 $149,341 0.0251 $3,748
118 $149,341 $149,341 0.0243 $3,629
120 316Y.341 31069,341 0.022% e
121 $149,341 $149,341 0.0221 $3,300
122 $149,341 $149,341 Nty $3,196
123 $149,341 $149,341 0.0208 $3,106
124 $149,341 $149,341 0.0201 $3,002
125 $169,341 $169,341 0.0195 $3,302
126 $149,341 $149,341 0.0189 $2,823
127 $149,2" $149,341 0.0183 $2,733
128 $149.341 $149.341 0.0177 $2,643
129 $149,341 $149,341 0.0172 $2,569
130 $169,341 $169,341 0.0167 $2,828
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Table D-65. (Alternative 4), 216-B-38 Reverse Well Representative Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Capital Annual Total Year Annual Discount Present
Year Cost Cost (ost Raic at 3 2% Wurth
131 $149,341 $149,341 0.0161 $2,404
132 $149,341 $149,341 0.0156 32,330
133 $149,341 $149,341 0.0152 $2,270
134 $149,341 $149,341 0.0147 $2,195
135 $169,341 $169,341 0.0142 $2,405
136 $149,341 $149,341 0.0138 32,061
137 $149,341 $149,341 0.0134 52,001
138 $149,341 $149,341 0.0129 $1,927
139 $149,341 $149.,341 0.0125 $1,867
140 $169,341 $169,341 0.0122 $2,066
141 $149,341 $149,341 0.0118 $1,762
142 $149,341 $149,341 0.0114 $1,702
143 $149,341 $149.341 0.0111 51,658
144 $149,341 $149.341 0.0107 S1,598
145 $169,341 $169,341 0.0104 $1,761
146 $149,341 $149,341 0.0101 $1,508
147 $149,341 $149,341 0.0098 $1,464
148 $149,341 $149,341 0.0094 51,404
149 $149,341 $149.341 0.0092 $1.374
150 $169,341 $169.341 0.0089 $1,507

TOTAL PRESENT WORTH $11,135.605
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Table D-68. (Alternative 4), 216-B-57 Trench Representative Site, Periodic Cost
200-PW-5 Fission Product Rich Process Waste Group, Hanford Site, Washington State.

Item Cost
Item Notes
Annually | per 5 Years

Site Inspection $1,792 Cost is based on 16 hrs. for every 50,000 sf (area

= 30,186 ft2) @ $112/hr
Radiation Survey of Surface Soil $6.000 Cost 1s based on $1,000 for every 5,000 square

’ feet (area = 30,186 ft2)

Cost includes the purchase of soil to repair ruts
Cover Maintenance $12,890 and holes over 10% of the site area. Refer to the

calculation sheet.
Site Reviews $20,000 |Prepare Site Condition Report every 5 years.

TOTALS $20,682 520,000

D-304




DOE/RL-2003-64 DRAFT A

Table D-69. (Alternative 4), 216-B-57 Trench Representative Site, Present Worth Analysis
200-PW-5 Fission Product Rich Process, Hanford Site, Washington State, (4 Pages).

Capital Annual Total Year Annual Discount Present
Year Cost Cost Cost Rate at 3.2% Worth
0 $938,579 $938,579 1.0000 $938,579
1 $20,682 $20,682 0.9690 $20,041
2 $20,682 $20.682 0.9389 $19,419
3 $20,682 $20,682 0.9098 $18,817
4 $20,682 $20.682 0.88106 $18,234
5 $40,682 $40,682 0.8543 $34,755
6 $20,682 $20,082 0.8278 $17,12}
7 $20,682 $20,682 0.8021 $16,589
8 $20,682 $20,682 0.7773 $16,076
9 $20,682 $20,682 0.7532 $15,578
10 $40,682 $40,682 0.7298 $29,690
11 $20,682 $20,682 0.7072 $14,627
12 $20,682 $20,682 0.6852 $14,172
13 520,682 $20.682 0.6640 $13,733
14 $20,682 $20,682 0.6434 $13,307
15 $40,682 $40,682 0.6235 $25,366
16 $20,682 $20,682 0.6041 $12,494
17 $20,682 $20,682 0.5854 $12,108
18 $20,682 $20.682 0.5672 $11,731
19 $20,682 $20,682 0.5490 $11,367
20 340,682 $40,682 0.5326 $21,667
21 $20,682 $20,682 0.5161 $10,674
22 $20,682 $20,682 0.5001 $10,343
23 $20,682 $20,682 0.4846 $10,023
24 $20,682 $20,082 0.4696 $9,712
25 $40.682 $40,682 0.4550 $18,511
26 $20,682 $20.682 0.4409 $9,119
27 $20,682 $20,682 0.4272 $8,836
28 $20,682 $20,682 0.4140 $8,563
29 $20,682 $20,682 0.4011 $8,296
30 $40,682 mancon 0.388" ~ creoin
31 $20,682 $20,682 0.3766 $7,78S
32 $20,682 $20,682 0.3650 $7,549
33 $20,682 $20,6°° 0.3536 $7,313
34 $20,682 $20,682 0.3427 $7,088
35 $40,682 $40,682 0.3321 $13,511
36 $20,682 $20,682 0.3218 $6,656
37 $20,682 682 0.3118 $6,449
38 $20,682 $20,682 0.3021 $6,248
39 $20,682 $20,682 0.2927 $6,054
40 $40,682 $40,682 0.2837 $11,542
41 $20,682 $20,682 0.2749 $5,686
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Table D-69. (Alternative 4), 216-B-57 Trench Representative Site, Present Worth Analysis
200-PW-5 Fission Product Rich Process, Hanford Site, Washington State, (4 Pages).

Capital Annual Total Year Annual Discount Present
Year Cost Cost Cost Rate at 3.2% Worth
42 320,682 $20,682 0.2664 $5,510
43 $20,682 $20,682 0.2581 $5,338
44 $20,682 $20,682 0.2501 $5,173
45 $40,682 $40,682 0.2423 $9,857
46 520,682 $20,682 0.2348 $4.856
47 $20,682 $20,682 0.2275 54,705
48 $20,682 $20,682 0.2205 $4,560
49 $20,682 $20,682 0.2136 54,418
50 $40,682 $40,682 0.2070 $8,421
51 $20,682 $20,682 0.2006 $4,149
52 $20,682 $20,682 0.1944 54,021
53 $20,682 $20,682 0.1884 $3,897
54 $20.682 $20,682 0.1825 $3,775
55 $40,682 $40,682 0.1769 $7,197
56 $20,682 $20,682 0.1714 $3,545
57 $20,682 $20,682 0.1661 $3,435
58 $20,682 $20,682 0.1609 $3,328
59 520,682 $20,682 0.1559 $3.224
60 $40,682 $40,682 0.1511 36,147
61 $20,682 $20,682 0.1464 $3,028
62 $20,682 $20,682 0.1419 $2,935
63 $20,682 $20,682 0.1375 $2,844
64 $20,682 $20,682 0.1332 $2,755
65 $40,682 $40,682 0.1291 $5,252
66 $20,682 $20,682 0.1251 $2,587
67 $20,682 $20,682 0.1212 $2,507
68 $20,682 $20,682 0.1174 $2,428
69 $20,682 $20,682 0.1138 $2,354
e $40,682 $40,682 0.1103 $4,487
71 $20,682 $20,682 0.1068 $2,209
72 520,682 $20,682 0.1035 32,141
73 $20,682 $20,682 0.1003 $2,074
74 $20,682 $20,682 0.0972 $2,010
75 $40,682 $40,682 0.0942 $3,832
76 $20,682 $20,682 0.0913 $1,888
77 $20,682 $20,682 0.0884 $1,828
78 $20,682 $20,682 0.0857 $1,772
79 $20,682 $20,682 0.0830 $1,717
80 $40,682 $40,682 _ 70805 $3,275
81 $20,682 $20,682 0.0780 $1,613
82 $20,682 $20,682 0.0756 31,564
83 $20,682 $20,682 0.0732 $1,514
84 $20,682 $20,682 0.0709 $1,466
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Table D-69. (Altemative 4), 216-B-57 Trench Representative Site, Present Worth Analysis
200-PW-5 Fission Product Rich Process, Hanford Site, Washington State, (4 Pages).

Capital Annual Total Year Aunnual Discount Present
Year Cost Cost Cost Rate at 3.2% Worth
85 $40.682 $40.682 0.0687 $2.795
80 $20,682 $20,682 0.0660 $1,377
87 $20,682 $20,682 0.0645 $1,334
88 $20,682 $20,682 0.0625 $1,293
89 $20,682 520,682 0.0600 $1,253
90 $40,682 $40,682 0.0587 52,388
91 $20,682 $20,682 0.0569 $1,177
92 $20.682 $20,682 0.0551 $1,140
93 $20,682 $20,682 0.0534 $1,104
94 $20,682 $20,682 0.0518 $1,071
95 540,682 $40,682 0.0502 32,042
96 320,682 $20,682 0.0480 $1,005
97 $20,682 $20,682 0.0471 $974
98 $20,682 $20,682 0.0456 $943
99 $20,682 $20,682 0.0442 S$914
100 $40,682 $40,682 0.0429 $1,745
101 $20,682 $20,682 0.0415 '$858
102 520,682 $20,682 0.0402 5831
103 $20,682 520,682 0.0390 $807
104 $20,682 $20,682 0.0378 $782
105 $40,682 $40,682 0.0360 $1,489
106 $20,682 $20,682 0.0355 $734
107 $20,682 $20,682 0.0344 $711
108 $20,682 $20,682 0.0333 $689
109 $20,682 $20,682 0.0323 $608
110 $40.682 540,682 0.0313 $1,273
111 $20,682 $20,682 0.0303 $627
112 $20,682 $20,682 0.0294 $608
113 $20,082 $20,682 0.0285 $589
114 $20,682 $20,682 0.0276 8571
115 $40,682 $40,682 0.0267 $1,086
vas egn con enn ron ) nmrn o~
117 | $20,682 | $20,682 0.0251 $519
118 . _ ! _$20,¢°" ! sancen 1 0.0243 $503
119 $20.682 $20,682 0.0236 $488
120 $40,682 $40,682 0.0228 $928
121 $20,682 $20,682 0.0221 $457
122 $20,682 $20,682 0.0214 $443
123 $20,682 $20,682 0.0208 $430
124 $20,682 $20,682 0.0201 $416
125 “10°" | ) ~ 195 $793
126 $20,682 $20,682 0.0189 $391
127 $20,682 $20,682 0.0183 $378
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Table D-69. (Altemnative 4), 216-B-57 Trench Representative Site, Present Worth Analysis
200-PW-5 Fission Product Rich Process, Hanford Site, Washington State, (4 Pages).

Capital Annual Total Year Annual Discount Prescat
Year Cost Cost Cost Rate at 3.2% Worth
128 $20,682 $20.682 0.0177 $366
129 $20,682 $20,682 0.0172 $356
130 $40,682 $40,682 0.0167 $679
131 $20,682 $20,682 0.0161 3333
132 $20,682 320,082 0.0156 5323
133 320,082 320,682 0.0152 $314
134 $20,082 $20,682 0.0147 $304
135 340,682 $40,082 0.0142 S578
136 $20,682 $20,682 0.0138 $285
137 $20,682 $20.682 0.0134 $277
138 $20,682 320,682 0.0129 8267
139 $20,682 $20,682 0.0125 $259
140 §40,682 $40,682 0.0122 $496
141 $20,682 $20,682 0.0118 $244
142 $20.682 $20,682 0.0114 $236
143 $20,682 $20,682 0.0111 $230
144 $20,682 $20,682 0.0107 $221
145 $40,682 $40,682 0.0104 $423
146 $20,082 $20,682 0.0101 $209
147 $20,682 $20,682 0.0098 3203
148 $20,682 $20.682 0.0094 $19%4
149 $20,682 $20,682 0.0092 5190
150 $40,682 $40,682 0.0089 5362

TOTAL PRESENT WORTH l $1,695.393
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Table D-72. (Alternative 4), 216-B-361 Settling Tank Representative Site, Periodic Cost
200-TW-1 Tank Waste Group, Hanford Site, Washington State.

Item Cost
Item Notes
Annually | per 5 Years

Site Inspection $1,792 Cost is based on 16 hrs. for every 50,000 sf (area

=25,173 ft?) @ $112/hr
Radiation Survey of Surface Soil $5.000 Cost is based on $1,000 for every 5,000 square

’ feet (area = 25,173 ft2)

Cost includes the purchase of soil to repair ruts
Cover Maintenance $11,536 and holes over 10% of the site area. Refer to the

calculation sheet Table D-69.
Site Reviews $20,000 Prepare Site Condition Report every 5 years.

TOTALS $18,328 $20,000
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Table D-73. (Alternative 4), 216-B-361 Settling Tank Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
0 $7,308,728 $7,308,728 1.0000 $7,308,728
1 518,328 518,328 0.9690 $17,759
2 $18.328 $18.328 0.9389 $17.208
3 $18,328 $18.328 0.9098 $16,674
4 $18,328 518,328 0.8816 $16.158
5 $38.328 538,328 0.8543 $32,743
6 $18,328 $18.328 0.8278 $15,172
7 $18,328 $18,328 0.8021 $14,701
8 $18,328 $18,328 0.7773 $14,246
9 $18.328 518,328 0.7532 313,804
10 $38,328 $38.328 0.7298 $27,971
11 $18,328 $18,328 0.7072 $12,961
12 $18,328 $18.328 0.6852 $12,558
13 $18,328 $18,328 0.6640 $12,170
14 $18,328 $18,328 0.6434 $11,792
15 $38,328 $38,328 0.6235 $23.897
16 $18,328 $18,328 0.6041 $11,072
17 $18,328 $18,328 0.5854 $10,729
18 $18,328 518,328 0.5672 $10,395
19 $18,328 $18,328 0.5496 $10,073
20 $38,328 838,328 0.5326 $20.413
2] $18,328 $18,328 0.5161 $9,459
22 $18,328 $18,328 0.5001 $9,166
23 $18,328 $18,328 0.4846 $8,882
24 $18,328 $18,328 0.4696 $8,607
25 $38,328 $38,328 0.4550 $17,439
26 318,328 $18,328 0.4409 $8,081
27 $18,328 518,328 04272 $7,830
28 $18,328 $18,328 0.4140 $7,588
nn _ B $18,328 o401: - T
30 538,328 $38,328 0.3887 $14,898
31 $18,328 $18,328 0.3766 $06,902
32 $18,328 $18,328 0.3650 $6,690
33 518,328 518,328 0.3536 $6,481
34 $18,328 $18,328 0.3427 $6,281
35 $38,328 $38,328 0.3321 $12,729
36 $18,328 $18,328 0.3218 $5,808
37 $18,328 $18,328 03118 35,715
38 $18.328 $18,328 0.3021 $5,537
39 $18,328 $18,328 0.2927 $5,364
40 $3° e X1 e $10,874
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Table D-73. (Alternative 4), 216-B-361 Settling Tank Site, Present Worth Analysis

200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
41 518,328 $18,328 0.2749 S5,038
42 $18,328 $18,328 0.2664 $4,882
43 $18,328 $18,328 0.2581 $4,730
44 $18,328 $18,328 0.2501 $4,584
45 $38,328 $38,328 0.2423 $9,287
46 $18,328 518,328 0.2348 $4,303
47 518,328 $18,328 0.2275 $4,170
48 518,328 $18.328 0.2205 $4,041
49 $18,328 $18,328 0.2136 $3,915
50 $38,328 $38,328 0.2070 $7,934
51 318,328 518328 0.2000 $3,677
52 $18,328 $18,328 0.1944 $3,563
53 $18,328 $18,328 0.1884 $3,453
54 $18,328 $18,328 0.1825 $3,345
55 $38,328 $38.328 0.1769 $6,780
56 $18,328 $18,328 0.1714 $3,141
57 $18,328 518,328 0.1661 $3,044
58 318,328 518,328 0.1609 $2,949
59 $18,328 $18,328 0.1559 $2,857
60 $38,328 $38,328 0.1511 $5,791
61 $18,328 $18.328 0.1464 $2,683
62 $18.328 $18.328 0.1419 $2,601
63 $18,328 $18,328 0.1375 32,520
64 18~ $18,328 0.1332 $2,441
65 $38,328 $38,328 0.1291 $4,948
66 318,328 518,328 0.1251 52,293
67 $18,328 $18,328 0.1212 $2,221
@ _ $18,328 $18.328 0.1174 $2,152
69 $18,328 518,328 0.1138 $2,086
70 $38,328 $38,328 0.1103 $4,228
o arenne 518.3™° 0.1°"" e
72 $18,328 $18,328 0.1035 51,897
73 $18,328 $18,328 0.1003 $1,838
74 $18,328 $18,328 0.0972 $1,781
75 $38,328 $38.328 0.0942 $3,610
76 $18,328 $18,328 0.0913 $1,673
77 $18,328 $18.328 0.0884 $1,620
78 $18,328 $18,328 0.0857 $1,571
79 $18,328 $18,328 0.0830 21
80 $38,328 $38,328 0.0805 $3,085
81 $18,77° $18,32¢ 0.0780 $1,430
82 $18,328 318,328 0.0756 $1,386
83 $18,328 518,328 0.0732 $1,342
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Table D-73. (Alternative 4), 216-B-361 Settling Tank Site, Present Worth Analysis
* 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
84 $18.328 318,328 0.0709 $1,299
85 $38,328 $38,328 0.0687 $2,633
86 $18,328 $18.328 0.0666 §1,221
87 518,328 $18,328 0.0645 $1,182
88 $18,328 $18,328 0.0625 $1,145
89 $18.328 $18,328 0.0606 S1,111
90 $38,328 $38,328 0.0587 $2,250
91 518,328 $18,328 0.0569 $1,043
92 $18,328 $18,328 0.0551 $1,010
93 $18,328 $18,328 0.0534 $979
94 $18,328 $18,328 0.0518 $949
95 $38,328 $38,328 0.0502 $1,924
96 518328 $18,328 0.0486 $891
97 $18,328 $18,328 0.0471 $863
98 518,328 $18,328 0.0456 $836
9 $18,328 $18,328 0.0442 $810
100 $38,328 $38,328 0.0429 $1,644
101 $18,328 $18.328 0.0415 §761
102 $18,328 $18,328 0.0402 $737
103 $18,328 $18,328 0.0390 $715
104 518,328 S18,328 0.0378 3693
105 $38,328 $38,328 0.0366 $1,403
106 $18,328 $18.328 0.0355 $651
107 $18,328 $18,328 0.0344 $630
108 $18,328 $18,328 0.0333 3610
109 $18,328 518,328 0.0323 $592
110 $38,328 $38,328 0.0313 $1,200
111 $18,328 $18,328 0.0303 $555
112 318,328 $18,328 0.0294 $539
113 $18,328 $18,328 0.0285 $522
1" ] sig°me 78,328 fonme ] non
115 $3¢ 8,328 N
116 $18,32¢ $18.328 0.0259 8475
117 $18,328 $18,328 0.0251 $460
118 $18,328 $18,328 0.0243 $445
119 $18,328 $18,328 0.0236 $433
120 $38.328 $38,328 0.0228 $874
121 $18,328 318,328 0.0221 $405
i _ $18,328 crenne 002" $392
123 ' $17 e $18,328 ~anng e
124 $18,328 $18,328 0.0201 $368
125 $38,328 $38,328 0.0195 $747
126 $18,328 518,328 0.0189 $346
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Table D-76. (Altemative 4), 216-B-58 Trench Representative Site, Periodic Cost
200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State.

Item Cost !
Item Notes
Annually | per 5 Years
Site Inspection $1,792 Cost is based on 16 hrs. for every 50,000 sf (area
=28,739 fi?) @ $112/hr
Radiation Survey of Surface Soil $6.000 Cost is based on $1,000 for every 5,000 square
’ feet (area = 28,739 ft2)
Cost includes the purchase of soil to repair ruts
Cover Maintenance $12,514 and holes over 10% of the site area. Refer to the
calculation sheet.
Site Reviews $20,000 |{Prepare Site Condition Report every 5 years.
TOTALS $20,306 $20,000
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Table D-77. (Alternative 4), 216-B-58 Trench Representative Site, Present Worth Analysis
200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
0 $957,696 $957,696 1.0000 $957,696
1 $20,306 $20,306 0.9690 $19,676
2 $20,306 $20,306 0.9389 $19,065
3 $20,306 $20,306 0.9098 $18,474
4 $20,306 $20,306 0.8816 $17,901
5 $40,306 $40,306 0.8543 $34,433
[ $20,306 $20,306 0.8278 $16,809
7 $20,306 $20,306 0.8021 $16,287
8 $20,306 $20,306 0.7773 $15,783
9 $20,306 $20,306 0.7532 $15294
10 $40.306 $40,306 0.7298 $29.415
11 $20,306 $20,306 0.7072 $14,360
12 $20,306 $20,306 0.6852 $13,913
13 520,306 $20,306 0.6640 $13,483
14 $20,306 $20,306 0.6434 $13,065
15 $40.306 $40,306 0.6235 $25,130
16 $20,306 $20,306 0.6041 $12,267
17 $20,306 $20,306 0.5854 $11,887
18 $20,306 $20,306 0.5672 $11,517
19 §20,306 $20,306 0.5496 S11,160
20 $40.306 $40,306 0.5326 $21,467
21 $20,306 $20,306 0.5161 $10,480
22 $20,306 $20,306 0.5001 $10,155
23 $20,306 $20,306 0.4846 $9.840
24 $20,306 $20.306 0.4696 $9,535
25 $40,306 $40,306 0.4550 $18,339
26 $20,306 $20,306 0.4409 $8,953
27 $20,306 $20,306 0.4272 $8,675
28 $20.306 $20,306 0.4140 $8,406
29 $20,306 $20,306 0.4011 $8,145
30 $40,306 $40,306 0.3887 $1°777_
b b e _ i 0.3766 T
32 $20,306 $20,306 0.3650 $7,412
33 $20,306 $20,306 0.3536 $7,180
34 $20,306 $20,306 0.3427 $6,959
35 $40,306 $40,306 0.3321 $13,385
36 $20,306 $20,306 0.3218 $6,534
37 $20,306 $20,306 03118 $6,331
38 $20,306 $20,306 0.3021 $6,134
39 $20,306 $20,306 0.2927 $5,943
40 $40,306 $40,306 0.2837 $11,435
41 $20,300 $20,306 0.2749 $5,582
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Table D-77. (Alternative 4), 216-B-58 Trench Representative Site, Present Worth Analysis
200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Year Annual Discount Present
Cost Cost Cast Rate at 3.2% Worth
42 $20,306 $20,30¢ 0.2664 $5.409
43 $20,300 $20,300 0.2581 $5,241
44 $20,306 $20,306 0.2501 $5,078
45 $40,306 $40,306 0.2423 $9,760
46 520,306 $20,306 0.2348 $4.768
47 $20,306 $20,306 0.2275 $4,620
48 $20,306 320,306 0.2205 $4,477
49 $20,306 $20,306 0.2136 $4,337
50 $40,306 $40,306 0.2070 $8,343
51 $20,306 $20,306 0.2006 $4,073
52 $20,306 $20.306 0.1944 $3.947
53 $20,306 $20,306 0.1884 $3.826
54 $20,306 $20,3006 0.1825 $3,706
55 $40,306 $40,306 0.1769 $7,130
56 $20,306 $20,306 0.1714 $3,480
57 $20,306 $20.306 0.1661 $3,373
58 $20,306 $20,306 0.1609 $3,267
59 $20.306 $20,306 0.1559 $3,166
60 $40,306 $40,306 0.1511 $6,090
61 $20,306 $20,306 0.1464 32,973
62 $20,306 $20,306 0.1419 $2,881
63 $20,306 $20,306 0.1375 $2,792
64 $20,306 $20,306 0.1332 $2,705
65 $40,306 $40,306 0.1291 $5,203
66 $20,306 $20,306 0.1251 $2.540
67 $20,306 $20,306 0.1212 $2,461
68 $20,306 $20,306 0.1174 $2,384
69 $20,300 $20,306 0.1138 $2,311
70 $40,300 $40,306 0.1103 S« )
71 $20,300 $20,306 0.1068 $2,169
- L ~~306 PUDNP ~ 103" PO
73 $20,306 $20,306 0.1003 $2,037
o $20,306 $20,306 0.0972 $1,974
75 540,300 $40,306 0.0942 $3,797
76 $20,306 $20,306 0.0913 51,854
77 320,306 $20,306 0.0884 $1,795
78 §2n e an ane 0.0857 $1,740
79 $20,306 $20,306 0.0830 $1,685
80 $40,306 $40,306 0.0805 $3,245
81 $20,306 $20,306 0.0780 $1,584
82 $20,306 $20,306 0.0756 $1,535
83 $20,306 $20,306 0732 -t
84 $20,306 $20,306 0.0709 $1,440
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Table D-77. (Altemative 4), 216-B-58 Trench Representative Site, Present Worth Analysis
200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State, (4 Pages).

Year Capital Annual Total Yecar Anpual Discount Presemt
Cost Cost Cost Rate at 3.2% Worth
85 340,306 $40.306 0.0687 $2,769
86 $20,300 $20.306 0.0660 $1,352
87 $20,306 $20,306 0.0645 51,310
88 $20,306 $20,300 0.0625 31,269
89 $20.306 $20,306 0.0606 $1,231
90 $40,306 $40.306 0.0587 $2,366
91 $20,300 $20,306 0.0569 $1,155
92 $20.306 $20.306 0.0551 S1,119
93 $20,306 $20,306 0.0534 $1,084
94 $20,306 $20,306 0.0518 $1,052
95 $40.306 $40,306 0.0502 $2,023
96 $20,306 $20,306 0.0486 5987
97 $20,306 $20,306 0.0471 $956
98 $20,300 $20,306 0.0456 $926
99 $20,306 $20,306 0.0442 $898
100 $40,306 $40,300 0.0429 $1,729
101 $20,306 $20,306 0.0415 $843
102 $20,300 520,306 1.0402 $816
103 $20,306 $20,306 0.0390 $792
104 $20,306 $20,306 0.0378 $768
105 $40,306 $40,306 0.0366 $1,475
106 $20,306 $20,306 0.0355 $721
107 $20,300 $20,306 0.0344 $699
108 $20,300 $20,306 0.0333 $676
109 $20,306 $20,306 0.0323 $656
110 $40.306 $40,306 0.0313 $1.262
111 $20,306 $20,306 0.0303 $615
112 $20,306 520,306 0.0294 $597
113 $20,306 $20,306 0.0285 $579
114 $20,306 $20,306 0.0276 $560
115 $40,306 340,306 0.0267 $1,076
s | e ~nne Annea | o~
117 $20,306 $20,306 0.0251 $510
118 $20,306 $20.306 0.0243 $493
119 $20,306 $20,306 0.0236 $479
120 $40,306 $40,306 0.0228 $919
121 $20,306 $20,306 0.0221 $449
e $20,306 $20,306 foanne $435
123 $20,306 $20,306 0.0208 $422
124 $20,306 $20,306 0.0201 $408
125 $40,306 $40,306 0.0195 $786
126 $20,306 $20,300 0.0189 $384
127 $20,306 $20,306 9.0183 o
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Table D-83. (Alternative 5), 216-B-

Crib Representative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

) Unit Cost Extended Cost
ftem O ¥ | Umt Subtotal
Subcontract { Materinl } Labor ! Equipwoent { Subcontract E Material l i.abor } Equipmeni
FLUOR HANFORD COST
OVERSIGHT
Construction Oversight (Includes 1 RCT) 400 | days $1,720.00 $0 $0 $688,000 $0 $688,000
RCT Decontamination Crew (4 RCTs) 7 | days $1,792.00 $0 $0 $388,804 $0 $388,864
RCT on Excavator (1) 297 | days $448.00 $0 $0 $133,056 $0 $133.056
SAMPLING CREWS AND SAMPLING
Overburden Saniples (6 Per Site) 6 ea $1,100.00 $6.600 $0 $0 $0 $6,600
LLW Samples (1 per 845 Icy Contaminated Soil, or 6 Min) 22 ea $5,000.00 $110,000 $0 $0 $0 $110,000
QC Samples (5% of Total Samples or | minimum) 2 ea $5,000.00 $10,000 $0 $0 SO $10.000
Air Sampling and Crew (Sampler and RCT) 333 | days $1,000.00 $896.00 $500.00 $333,000 %0 $298.368 $166,500 $797.868
Soil/Sediment Sampling Crew (Sampler 50% and RCT) 297 | days $672.00 $0 $0 $199,584 $0 $199,584
TRANSPORTATION AND DISPOSAL
Transportation and Disposal of RollofT Boxes to ERDF 8 ] ea $1,100.00 ] l $9,512,800 $0 I S0 $0 l $9,512.800
Fluor Hanford Field Cost $9,972,400 $0 | $1,707,872 $166,500 $11,846.772
Fluor Hanford G & A on Labor Cost @ $0 $0 $256,18! $0 $2506,181
Fluor Hanford G & A on Material Cost @ $0 $0 $0 $0 $0
Fluor Hanford G & A on Equipment Cost @ $0 $0 $0 $24,975 $24.975
Fluor Hanford Total Cost $9,972,400 $0 | $1,964,053 $191,475 $12,127.928
CONSTRUCTION CONTRACTOR COST
MOBILIZATION/DEMOBILIZATION AND FIELD SUPPORT
Office Trailer 19 mo £350.00 $0 $0 $0 $6,650 $6,650
Field Office Support 19 mo $139.00 $0 $2,641 0 $0 $2.641
Storage Trailer 19 mo $105.00 S0 S0 S0 $1,995 $1.995

V 1L4Vdd $#9-€002-Td/30d
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Table D-83. (# emative 5), 216-B-46 Crib Representative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

Hem Quantity | Unit Unit Cost Extended Cost Subtotal
Subcontract Material {.abor Equipment | Subcontract | Materiai [Labor Equipment

Equipment Mobilization’Demobilization 13 ea $100.00 $352.00 $0 $0 $1.,300 $4.570 $5.876
Personnel Mobilization/Demobilization 15 ea $592.00 $0 $0 $8,880 $0 $R.880
Counstruction Survey 2.89 ac $1,748.00 $5.052 $0 $0 $0 $5.052
Site Utilities, Generator and Oiler 19 mo $6.216.00 $1,394.80 $0 $0 S118,104 $26,501 $144.605
Install Temporary Fence (Blaze Orange) 1,579 If $1.63 $1.16 $0 $2,574 $1.832 $0 $4.405
Haut Road - Gravel, 6" thick 4,400 sy $6.50 $0.33 $0.53 $0 $28,600 $1.452 $2,332 $32.384
Construct Decontamination Pad (See T: D-34) ] ea $6,682.86 | $5,920.00 $310.56 $0 $6,683 $5,920 $311 $12.913
DECONTAMINATION
Decontamination Crew (4 Laborers) 217 day $1,184.00 $0 $0 $256,928 $0 $256,928
Water for Decon Process (1,000 gal/month) 10,350 gal $0.20 $0 $2,070 $0 S0 $2.070
EXCAVATION
Water Truck 297 day $296.00 $80.00 $0 $0 $87.912 $23,760 $111.672
Hydraulic Excavator 297 day $296.00 $559.90 $0 $0 $87,912 $166,292 $254.204
Front End Loader 297 day $296.00 $630.27 $0 $0 $87.912 $187,189 $275.101
Pit 30 Blend soil (Excavate/load 18,260 cy) 15 day $592.00 $1,190.17 $o $0 $8.880 $17,853 $26,733
Fill soil, Hauling. 5 Trucks, 15 Days/Each 75 day $296.00 $398.55 %0 %0 £22.200 $29,891 $52,091
DYNAMIC COMPACTION
Mobilization/Demobilization of Crane i ea $5,375.00 $5,225.00 $0 30 $5.375 $5,225 $10,600
Crane, Compaction with Oiler 16 day $592.00 $1,851.60 $0 $0 $9.472 $29,620 $39,098
Water Truck 16 day $296.00 $80.00 $0 $0 $4.736 $1,280 $6.016
SITE RESTORATION
Fill soil, Excavate and load from Pit 30 (25,638 cy) 20 day $592.00 $1,190.17 $0 %0 $11.840 $23,803 $35.043
Fill soil, Hauling, 5 Trucks, 20 Days/Each 100 day $296.00 $398.55 $0 $0 $29,600 $39.853 $69.455
Fill soil, Front End Loader (no compaction) 20 day $296.00 $630.27 $0 $0 $5,920 $12,605 $1R,525
Fill soil, Bulldozer (no compaction) 20 day $296.00 $656.42 $0 $0 $5,920 $13,128 $19,048
Fill soil, Excavate and load from Pit 30 (38,681 « 30 | day $592.00 | $1.190.17 $0 $0 $17,760 $35,705 $53.465
Fill soil, Hauling, $ Trucks, 30 Days/Each 150 day $296.00 $398.55 $0 $0 $44,400 $59,783 $104,183
Fill soil, Front End Loader 30 day $296.00 $630.27 $0 $0 $8,880 $18,908 $27.788
Fill soil, Bulldozer 30 day $296.00 $656.42 $0 $0 $8,880 $19,693 $28.573
Fill soil. Vibratory Roller 30 | day $296.00 §353.98 $0 $0 $8.880 $10,619 $19,499
Compacted Silt Loam, from Pit 30 excavate/foad (6,173 cy) 5 day $592.00 $1.190.17 $0 $0 $2,960 $5,951 $8.911

V L4Vdd v9-£00¢-T/40d
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Table D-83. (Alternative 5), 216-B-4

Crib Representative Site, Capital Costs 200-TW-1

Hanford Site, Washington State, (4 pages).

Scavenged Tank Waste Group,

fem Qu ¢ | it Unit Cost Extended Cost Subtotal
Subcantract Material Labor Equipment | Subcontract | Material [.abor Equipment
Compacted Silt Loam Hauling, 5 Trucks, 5 Days/Ea 25 day $296.00 $398.55 $0 $0 $7,400 $9.964 $17.364
Compacted Silt Loam Layer, Front End Loader S day $296.00 $630.27 $0 %0 $1.480 $3,151 $4,031
Compacted Silt Loam Layer, Bulldozer 5 day $296.00 $656.42 $0 $0 $1.480 $3,282 $4.762
Compacted Silt Loam Layer, Vibratory Roller 5 day $296.00 $353.98 $0 $0 $1,480 $1,770 $3.250
Silt Loam, from Pit 30 excavate/toad (5,736 cy) 5 day $592.00 $1,190.17 ] $0 $2.960 $5.951 $8.911
Purchase Pea Gravel Layer 637 cy $55.67 $0 $35,462 S0 1] $35.462
Silt Loam Hauling, 5 Trucks, 5 Day/Each 25 day $296.00 $398.55 $0 $0 $7.400 $9.904 $17.364
Silt LoanvPca Gravel Layer, Front End Loader (400 cy) 5 day $296.00 $630.27 $0 $0 $1,480 $3.151 $4,631
Silt LoanvPea Gravel Layer, Bulldozer (400 cy) S day $296.00 $£656.42 $0 30 $1,480 $3,282 §£4.762
Silt Loam/Pea Gravel Layer, Vibratory Roller s day $296.00 $353.98 $0 $0 $1,480 $1,770 $3.250
Revegetation (fine Grade & Seed Topsoil) 1 ) sy $0.26 $1.19 $0.18 $0 $3,030 $13.867 $2,098 $18,994
Water Truck 72 day $296.00 $80.00 $0 $0 $21.312 $5,760 $27.072
MISCELLANEQUS
Support Personnel ) day $1,896.00 30 $0 $758,400 $0 $758.400
Post Construction Documents } hr $50.00 $0 S0 $8,000 $0 $8.000
Construction Contractor Ficld Cost $5,052 $81,059 | $1,682,074 $793,674 $2.561,859
Direct Markup on Labor @ 25% $0 50 $420,51% $0 $420,518
Direct Markup on Materials @ 10% $0 $8,106 $0 $0 X, 106
Direct Markup on Subcontracts @ 10% $505 $0 $0 $0 $505
Construction Contructor G&A @  26.5% $1,339 $21,48} $445,750 $210,324 $67%.893
Construction Contractor Subtotal $6,896 | $110,646 | $2,548,342 | $1,003.998 $3,669,881
Fluor Hanford G&A on Construction Contractor Cost @ 15% $1,034 $16,597 $382,251 $150,600 $550,482
Construction Contractor Total Cost $7.930 | $127,243 | $2.930,593 | $1,154,597 $4,220.363
Fluor Hanford To  Cost (From Above) $9,972,400 S0 | $1,964.053 $191,475 $12,127,928
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Table D-85. (Alternative 5), 216-B-46 Crib Representative Site, Present Worth

Analysis 200-TW-1 Scavenged Tank Waste Group,

Hanford Site, Washington State, (4 pages).

| Capital Annual Total Year Annual Discount Present
vear Cost Cost Cost Rate at 3.2% Worth
39 $606,462 $006,462 0.2927 $19,453
40 $86,462 $86,462 0.2837 $24,529
41 $66,462 566,462 0.2749 $18,270
42 $66,462 $66,462 0.2664 $17,705
43 $60,462 566,462 0.2581 $17.154
44 $66,462 566,462 0.2501 $16,622
45 386,462 $86.462 0.2423 $20.,950
46 $66,462 $66,462 0.2348 $15,605
47 $66.462 $66,462 0.2275 $15,120
48 $66,462 $66,462 0.2205 $14,655
49 $66,462 566,462 0.2136 $14,196
50 $86,462 $86,462 0.2070 $17,898
51 $66,462 $66,462 0.2006 $13,332
52 $66,462 566,462 0.1944 $12,920
53 $66,462 $66,462 0.1884 $12,521
54 $66,462 $66,462 0.1825 $12,129
55 $86,462 $86,462 0.1769 $15,295
56 $66,462 $66,462 0.1714 $11,392
57 $66,462 $66,462 0.1661 $11,030
58 $66,462 $66,462 0.1609 510,604 |
59 $66,462 $66,462 0.1559 $10,361
60 $86,462 $86,462 0.1511 $13,064
6l $66,462 $66,462 0.1464 $9,730
62 $66,462 566,462 0.1419 $9,431
63 $66,462 $60,462 0.1375 $9,138
64 $66,462 $66,462 0.1332 $8,853
S SR6.462 $86,462 0.1291 111/
66 200,462 $66,462 0.1251 35,314
67 $66,462 $606,462 0.1212 $8,055
68 $66,462 $66,462 0.1174 $7,803
69 $66,462 $66,462 0.1138 €7 SA3
70 <86 467 $%A 402 0.1103 sus37
71 3-6—6,401 S00,302 0.1068 37,098
72 $66,462 $66,462 0.1035 $6,879
73 $66,462 $66,462 0.1003 $6,666
74 $66,462 $66,462 0.0972 36,460
75 $86,462 $86,462 0.0942 $8,145
76 $66,462 $66,462 0.0913 $6,068
7 $66,462 $66,462 0.0884 $5,875
78 $66,462 $66,462 0.0857 35,696
79 T $66,462 $66,462 0.0830 $5,516
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Table D-85. (Alternative 5), 216-B-46 Crib Representative Site, Present Worth
Analysis 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

Year (Capital Annuai Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
80 $86,462 $86,462 0.0805 306,960
81 $66,462 $66,462 0.0780 $5,184
82 $66,462 $66,462 0.0756 $5,024
83 $66,462 $66,462 0.0732 $4,865
84 $66.462 $66,462 0.0709 $4,712
85 $86,402 $806.462 0.0687 $5,940
86 566,462 $66,462 0.0666 $4,426
87 $66,462 $66,462 0.0645 $4,287
88 $66,462 $66,462 0.0625 $4,154
89 $66,462 866,462 0.06006 $4,028
90 $86,462 $86,462 0.0587 $5,075
91 $66,462 $66.,462 0.0569 $3,782
92 $66,462 $66,4062 0.0551 $3,662
93 366,462 $66,462 0.0534 $3,549
94 $66,462 $66,462 0.0518 $3,443
95 1 $86,462 $86,462 0.0502 $4,340
96 $66,462 $66,462 0.0480 $3,230
97 366,462 $66,462 0.0471 $3,130
98 $66,462 $66,462 0.0456 $3,031
99 566,462 $06,462 0.0442 $2,938
100 71 86462 $86.462 0.0429 $3,709
101 $66,462 $66,462 0.0415 $2,758
102 $66,462 $66,462 0.0402 $2,672
103 $66,462 566,462 0.0390 $2,592
104 $66,462 $66,462 0.0378 $2,512
105 $86,462 $86.462 0.0360 33,164
106 $606.462 $606,462 0.0355 $2,359
107 366,462 $66,462 0.0344 $2,286
108 $66,462 366,462 0.0333 $2,213
100 cca Ak €rc akn n N2 € 147
Iy 250,402 350,402 VUILS 32,100
m $66,462 $60,462 0.0303 $2,014
112 366,462 $66,462 0.0294 $1,954
113 $66,462 566,462 0.0285 $1,894
114 $66,462 $66,462 0.0276 $1,834
115 $86,462 $86,462 0.0267 $2,309
116 366,462 $66,462 0.0259 $1,721
117 $66,462 $66,462 0.0251 $1,608
118 $66,462 $66,462 0.0243 31,615
119 366,462 $66,462 0.0236 $1,568
120 $86,462 $86,462 0.0228 $1,971
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Table D-85. (Altemative 5), 216-B-46 Crib Representative Site, Present Worth
Analysis 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

Vear Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
121 $66,462 566,462 0.0221 $1,469
122 $66,462 $606,462 0.0214 $1,422
123 $66,462 $66,462 0.0208 $1,382
124 $66,462 $06,462 0.0201 $1,336
125 $806,462 $86,462 0.0195 $1,686
126 $66,462 $66,462 0.0189 $1,256
127 $66,402 $66,462 0.0183 S1,210
128 $66,462 $66,462 0.0177 $1,176
129 $66,462 366,462 0.0172 $1,143
130 $86,462 $86,462 0.0167 $1,444
131 $66,462 $66,462 0.0161 $1,070
132 $66,462 $66,462 0.0156 $1,037
133 $66,462 $66,462 0.0152 $1,010
134 $66,462 $66,462 0.0147 $977
135 $86,462 $86,462 0.0142 $1,228
136 $66,462 $66,462 0.0138 $917
137 $66,462 $66,462 0.0134 $891
138 $66,462 $66,462 0.0129 $857
139 366,462 $66,462 0.0125 $831
140 $86,462 $806,462 0.0122 $1,055
141 $66,462 $66.,462 0.0118 S784
142 $66,462 566,462 0.0114 $758
143 $66,462 $66,462 0.0111 $738
144 $66,462 $66,462 0.0107 $711
145 $86,462 $806,462 0.0104 $899
146 $66,462 $66,462 0.0101 $671
147 $66,462 REA ARD 0.0098 $651
148 $66,462 300,902 0.0094 $625
© 149 $66,462 566,462 0.0092 $611
150 $806,462 $86,462 0.0089 $770
TOTAL PRESENT WORTH $21,792,675
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Table D-87. (Alternative 5), 216

-7A 3 Crib Representative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group,

Hanford Site, Washington State, (4 pages).

Unit Cost Extended Cost
Hem Quamtity | Unit Subinal
Subconu-actj Materiai { Labor I Equipment | Subcontract { Maten'aq Labor E Equipment
FLUOR HANFORD COST
OVERSIGHT
Construction Oversight (Includes | RTC) 44 | days $1.720.00 $0 30 $75.680 $0 $75.680
RCT on Excavator (2 for 22 days) 44 | days $1,792.00 $0 $0 $78.848 $0 $78,848
RCT Decontamination Crew (4 RCT) 17 1 doys $1,792.00 $0 $0 $30.404 $0 $30.464
Additional RCT During Excavation (4 RCT) 22 | days $1,792.00 $0 $0 $39,424 $0 $39,424
RCT Supervisor 22 | days $580.88 $0 $0 $12,779 $0 $12,779
Radiological Engineer 22 | days £502.24 $0 $0 $11,049 $0 $11,049
SAMPLING CREWS AND SAMPLING
Overburden Samples (6 Per Site) 6 ca $1,100.00 $6.600 $0 $0 $0 $6.600
LLW Samples (1 per 845 Icy Contaminated Soil, or 6 Min) 1 ea $5,000.00 $5,000 $0 $0 $0 $5,000
QC Samples (5% of Total Samples or 1 minimum) 1 ca $5,000.00 $5,000 $0 $0 $0 $£5,000
Air Sanipling and Crew (Sampler and RCT) 24 | days $1,000.00 $896.00 $500.00 $24,000 $0 $21,504 $12,000 $57,504
Soil/Sediment Sampling Crew (Sanpler 50% and RCT) 22 | days $672.00 $0 t0 $14,784 $0 $14,784
TRANSPORTATION AND DISPOSAL
Transportation and Disposal of Rolloff Boxes to ERDF l 256 L ca ] $1,100.00 I l $281,600 ] $0 [ %0 $0 $281,600
Fluor Hanford Field Cost $322,200 $0 | $284.533 $12,000 $61%,733
Fluor Hanford G & A on Labor Cost (@) 15% $0 $0 $42,680 $0 542,680
Fluor Hanford G & A on Material Cost @ 15% $0 $0 S0 $0 $0
Fluor Hanford G & A on Equipment Cost @ 15% $0 $0 $0 $1,800 $1,800
Fluor Hanford Total Cost $322200 $0 | $327.213 $13.800 $663.213

V LIVId $9-£002-Td/40d
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Table 87. (Alternative 5), 216-B-7A&B Crib Representative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group,

Hanford Site, Washington State, (4 pages).

ltem Quantity | Unit Unit Cos Buended Cos Subtotal
Subcontract | Material Labor Equipment ! Subcontract | Matenal f.abor Equipment

Fill soil, Hauling, § Trucks, I Day/Each 5 day $296.00 $398.55 $0 $0 $1.480 $1,993 $3.473
Fill soil, Front End Loader 1 day $296.00 $630.27 $0 $0 3296 $630 %926
Fill soil, Bulldozer 1 day $296.00 $656.42 $0 $0 $296 $656 $952
Fill soil, Vibratory Roller i day $296.00 $353.98 $0 $0 $296 $354 $650
Compacted Silt Loam, from Pit 30 excavate/load (696 cy) 0.5 doy £592.00 $1.190.17 $0 $0 $296 $595 $89]
Compacted Silt Loam Hauling, 5 Trucks, 0.5 /Ea 2.5 day $296.00 $398.55 $0 $0 $740 $996 $1,736
Compacted Silt Loam Layer, Front End Loader 0.5 day $296.00 $630.27 $0 $0 $148 $315 $463
Compacted Silt Loam Layer, Bulldozer 0.5 day $296.00 $656.42 $0 $0 $148 $328 $476
Compacted Silt Loam Layer, Vibratory Roller 0.5 day $296.00 $353.98 $0 $0 $148 $177 $325
Silt Loam, from Pit 30 excavate/load (687 cy) 0.5 day $592.00 $1,190.17 $0 $0 $296 $595 $891
Purchase Pea Gravel Layer 76 cy $55.67 50 $4,231 50 50 $4,231
Silt Loam Hauling, 5 Trucks, 0.5 Day/Each 2.5 day $296.00 $398.55 $0 $0 $740 $996 €1,736
Silt LoamyPea Gravel Layer, Front End Loader i cy) 0.5 day $296.00 $630.27 $0 $0 $148 $315 5463
Silt LoanVPea Gravel Layer, Bulldozer (764400 cy) 0.5 day $296.00 $656.42 $0 $0 $148 $328 $476
Revegetation (fine Grade & Seed Topsoil) 1,437 sy $0.26 $1.19 $0.18 $0 $374 $1,710 $259 $2,342
Water Truck 55 day $296.00 $80.00 $0 $0 $1,628 $440 $2,068
MISCELLANEOUS

Support Personnel 44 day $1.896.00 $0 $0 $83,424 $0 $83.424
Post Construction Documents 160 hir $50.00 $0 $0 $8,000 $0 $8.000
Construction Contractor Field Cost $629 | 341,241 | $185403 $70,974 $208.248
Direct Markup on Labor @ 25% $0 30 $46,351 50 $46,351
Direct Markup on Materials @ 10% $0 $4,124 $0 $0 S4124
Direct Markup on Subcontracts @ 10% $63 $0 $0 $0 563
Construction Contractor G&A @ 26.5% 5167 $10,929 $49,132 $18,808 $79,036
Construction Contractor Subtotal £859 | $56,294 | $280.885 $89,782 $427.821
Fluor Hanford G&A on Construction Contr: Cost @ 15% 5129 $8,444 §42.133 $13,467 564,173

V LAVIA $9-£00C-TA/90d
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Table D-89 (Alternative 5), 216-B-7A&B Crib Representative Site,
Present Worth Analysis 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

- Capital Annual Total Year Annual Discount Present
Yo Cost Cost Cost Rate at 3.2% Worth
0 51,386,248 $1,386,248 1.0000 $1,386,248
1 $13,380 $13,380 0.9690 $12,965
2 $13,380 $13,380 0.9389 512,563
3 $13,380 $13,380 0.9098 $12,173
4 $13,380 $13,380 0.8816 $11,796
5 $33,380 $33,380 0.8543 $28,517
6 $13,380 $13,380 0.8278 $11,076
7 $13,380 $13,380 0.8021 $10,732
8 $13,380 $13,380 0.7773 $10,400
9 $13,380 $13,380 0.7532 $10,078
10 $33,380 $33,380 0.7298 $24,361
11 $13,380 $13,380 0.7072 $9,462
12 $13,380 $13,380 0.0852 $9.168
13 $13,380 $13,380 0.6640 $8,884
14 $13,380 $13,380 0.6434 $8,609
15 $33,380 $33,380 0.6235 $20,812
16 $13,380 $13,380 0.6041 $8,083
17 $13,380 $13,380 0.5854 $7.833
18 $13,380 $13,380 0.5672 $7.589
19 $13,380 $13,380 0.5496 $7,354
20 $33,380 $33,380 0.5326 $17,7718
21 $13.380 $13,380 0.5161 56,905
22 $13,380 $13,380 0.5001 $6,691
23 $13,380 $13,380 0.4846 $6,484
24 $13,380 $13,380 0.4696 56,283
25 $33,380 $33,380 0.4550 $15,188
26 $13,380 $13,380 0.4409 $5,899
27 $13,380 £113R0 N 4272 $5,716
% 3,380 13,580 v.4140 339
29 $13,380 €12 380 N ant1 $5.367
30 $33,380 \((a 0 oaww s €17 075
31 $13,380 M50 | vsson 03y
32 $13,380 $13,380 0.365u 4,584
33 $13,380 $13,380 0.3536 $4,731
34 $13,380 $13,380 0.3427 $4,585
35 $33,380 K13 380 0.3321 $11,086
36 $13,380 315,380 03218 $4,306
37 $13,380 $13,380 03118 $4,172
38 $13,380 $13,380 0.3021 $4,042
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Table D-89 (Alternative 5), 216-B-7A&B Crib Representative Site,
Present Worth Analysis 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

Year Capital Annual Total Year Annual Discount Present
Clost Cost Cost Rate at 3.2% Worth
39 $13,380 $13,380 0.2927 $3.916
40 $33380 $33.380 0.2837 59,470
41 $13,380 513,380 0.2749 $3,678
42 $13,380 $13.380 0.2664 $3.564
43 $13,380 513,380 0.2581 $3.453
44 $13,380 $13,380 0.2501 $3.346
45 $33,380 $33,380 02423 $8.088
46 $13,380 $13,380 0.2348 $3,142
47 $13,380 $13,380 0.2275 $3.044
48 $13,380 $13,380 0.2205 $2,950
49 $13,380 $13,380 02136 $2,858
50 $33,380 $33,380 0.2070 $6,910
51 $13,380 $13.380 0.2006 $2,684
52 $13,380 $13,380 0.1944 $2.601
53 $13,380 $13.380 0.1884 $2,521
54 $13.380 $13,380 0.1825 $2,442
55 $33,380 $33,380 0.1769 $5,905
56 $13,380 $13,380 0.1714 $2,293
57 $13,380 $13,380 0.1661 $2,222
58 $13,380 $13,380 0.1609 $2,153
59 $13,380 513,380 0.1559 $2,086
60 $33380 $33,380 0.1511 $5,044
61 $13,380 $13,380 0.1464 $1,959
62 $13,380 $13,380 0.1419 $1.899
63 $13,380 $13,380 0.1375 $1,840
64 $13,380 $13,380 0.1332 $1,782
65 $33.380 533380 n 1o
66 $13,380 513,380 | vazsl 31,074
67 $13,380 ciiawn | 01717 $1,622
68 I $13,380 313,380 vatia $1,571
69 $13,380 $13,380 0.1138 $1,523
70 $33,380 $33,380 0.1103 $3,682
71 $13,380 513,380 0.1068 $1,429
72 $13,380 $13380 0.1035 $1,385
73 $13,380 $13,380 0.1003 $1,342
74 $13,380 $13,380 0.0972 $1,301
75 $33,380 $33,380 0.0942 $3,144
76 $13,380 $13,380 0.0913 <1
7 $13,380 $13.380 0.0884 S1,183
78 $13,380 $13,380 0.0857 $1,147
79 $13,380 $13,380 0.0830 IREY
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Table D-89 (Alternative 5), 216-B-7A&B Crib Representative Site,
Present Worth Analysis 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

Vear Capital Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth
80 $33,380 333,380 0.0805 $2,687
81 $13,380 $13,380 0.0780 $1,044
82 $13.380 313,380 0.0756 $1,012
83 $13,380 $13,380 0.0732 $979
84 $13.380 $13,380 0.0709 $949
85 $33,380 333,380 0.0687 $2,293
86 $13,380 $13,380 0.0666 5891
87 $13,380 $13,380 0.0645 3863
88 $13,380 $13,380 0.0625 $836
89 $13,380 $13,380 0.0606 3811
9 $33,380 $33.380 0.0587 $1,959
91 $13,380 513,380 0.0569 S761
92 $13,380 $13.380 0.0551 $737
93 S$13380 $13,380 0.0534 $714
94 313,380 $13,380 0.0518 $693
95 $33,380 $33,380 0.0502 31,676
96 $13,380 $13,380 0.0486 $650
97 $13,380 $13,380 0.0471 $630
98 $13.380 $13,380 0.0450 $610
99 $13,380 313,380 0.0442 3501
100 $33,380 $33,380 0.0429 $1.432
101 $13,380 $13,380 0.0415 $555
102 $13,380 $13,380 0.0402 $538
103 $13,380 513,380 0.0390 3522
104 313,380 $13,380 0.0378 $506
105 $33,380 333,380 0.0366 $1,222
106 $13,380 $13,380 N 0388 $475
107 $13,380 $13.380 " yusas $460
108 $13,380 $13,380 0.0333 $446
1NQ €12 20n €12 200 n N1 A
11V - 33,20V 33,50V [TAVEI RYRV_ S
11 $13,380 $13,380 0.0303 $405
112 $13,380 $13,380 0.0294 $393
113 $13,380 $13,380 0.0285 $381
114 $13,380 $13,380 0.0276 $369
115 $33,380 $33,380 0.0267 $891
116 $13,380 $13,380 0.0259 $347
117 $13,380 $13,380 0.0251 $336
118 $13,380 $13,380 0.0243 $325
119 $13,380 $13,380 0.0236 $316
120 $33,380 $33,380 0.0228 $761
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Table D-89 (Alternative 5), 216-B-7A&B Crib Representative Site,
Present Worth Analysis 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State, (4 pages).

Vear Capiial Annual Total Year Annual Discount Present
Cost Cost Cost Rate at 3.2% Worth

121 513,380 $13,380 0.0221 3296
122 $13,380 $13,380 0.0214 $286
123 513,380 $13,380 0.0208 $278
124 513,380 $13,380 0.0201 $269
125 $33,380 $33,380 0.0195 $651
126 $13,380 $13,380 0.0189 $253
127 $13,380 $13,380 0.0183 $245
128 $13,380 $13,380 0.0177 $237
129 $13,380 $13,380 0.0172 $230
130 $33,380 $33,380 0.0167 $557
131 $13,380 $13,380 0.0161 3215
132 $13,380 $13,380 0.0156 $209
133 $13,380 $13,380 0.0152 $203
134 $13,380 $13,380 0.0147 $197
135 $33,380 $33,380 0.0142 $474
136 $13,380 $13,380 0.0138 $185
137 $13,380 $13,380 0.0134 $179
138 $13,380 $13,380 0.0129 $173
139 $13,380 $13,380 0.0125 $167
140 $33,380 $33,380 0.0122 $407
141 $13,380 $13,380 0.0118 5158
142 $13,380 $13,380 0.0114 5153
143 $13,380 $13,380 0.0111 $149
144 $13,380 $13.380 0.0107 5143
145 $33,380 $33,380 0.0104 $347
146 $132180 $13,380 n o1 <118
147 —EIJ,JSO $13,380 U-._(;UVB -

148 313,380 $13,380 0.0094 $126
149 $13380 $13,380 0.0092 $123
150 $33,380 $33,380 0.0089 $297

TOTAL PRESENT WORTH $1,916,886
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Table 103. Alternatives 2, 3, and 4 Representative and Analogous Site Information,
Hanford Site, Richland Washington, (4 Pages).

Site Dimensions (ft) Overburden qSIidc Exenvation Dimensions (ft) Contaminated Excavated Overburden Area Ratio to A ulun:: Ratio
Waste Site Depth slope Volume Volume Soil Volume Representative .
0 Horiz 4’ 34 4H° Site® Representative
Length  Width ess’' (m Comp | Length | Width | Depth (yd) ya) (xd) ite Site”

1
2 Overburden depth provided for representat . The overburden depth for analogous sitcs is a ratio of the old representative site overburden depth provided in waste site dimensions.xls and the new representative

site overburden depth.

3 Contaminated Volume = (Site Dimensions) 1 h x Width x Thickness. Equals the volumc of commion fill required for backfill.

4 Excavated Volume = (Excavation Dimensior »pth/3 [Area(top) + Area (base) + SQRT{Arca(top) x Area(base)]]} where Area(top) = (Site Dimensions) Length x Width and Area(base) = (Excavation Dimensions)
Length x Width.

5 Overburden Soil Volume = Excavated Vol - Contaminated Volume

6 Area Ratio to Representative Site = Ratio between the analogous (Site Dimensions) Length x Width by representative (Site Dimensions) Length x Width.

7 Volume Ratio to Representative Site = Averaee nf mtios between analogous Contaminated Volune by representative Contaminated Volume and analogous Excavated Volume by represcntative Contaminated Volume.

8 Thickness of contamination and overburder srovided in waste site dimensions.xls. No ratio calculated.

9 Includes UPR-200-W-108 and UPR-200-\Y-109,

Shaded cells indicate representative sites.

V LAVAA $9-€007-T/40A
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APPENDIX E

RISK ASSESSMENT FOR INADVERTENT INTRUDER SCENARIO
E1.0 INTRODUCTION

This appendix presents an analysis of three intruder scenarios that are being evaluated for this
document, the Feasibility Study for the 200-TW-1 Scavenged Waste Group, the 200-TW-2 Tank
Waste Group, and the 200-PW-5 Fission-Product-Rich Waste Group Operable Units, (FS),
DOE/RL-2003-23, and describes how the scenarios will be assessed in the FS. These scenarios
are provided based on the framework documented in HAB Advice #132, “Exposure Scenarios
Task Force on the 200 Area” (HAB 132) and is provided for informational purposes. Inadvertent
intruder scenarios are based on the possibility that an individual unwittingly (through human
error or loss of knowledge conceming the location of contaminants) engages in an activity that
results in contact with wastes left in place (10 CFR 61, “Licensing Requirements for Land
Disposal of Radioactive Waste™). The reasonably anticipated future land use for the 200 Areas is
continued industrial activities based, on DOE/EIS-0222-F, Final Hanford Comprehensive Land-
Use Plan Environmental Impact Statement, (CLUP-EIS) and the associated Record of Decision
(64 FR 61615, “Record of Decision: Hanford Comprehensive Land-Use Plan Environmental
Impact Statement (HCP E 5”). For locations within the industrial area, the U.S. Department of
Energy dose limits for the protection of workers and the affected public will be in effect for as
long as facility management operations continue. After a period of 50 years, it is assumed that
all operations will have ceased, and public entry to the site will be restricted for an additional

100 years by enforcement of institutional controls.

After the cessation of operations, protection of human receptors would be based on

U.S. Environmental Protection Agency (EPA) guidance for protection of individuals receiving a
reasonable maximum exposure. The goal is to achieve a 10™ to 10 risk range, using a direct
exposure dose of 15 mrem/yr above background as an operational guideline to achieve this goal.

For purposes of evaluating risk, it is presumed that after 150 years an intruder could obtain
access to the area. Of the three intruder scenarios proposed for evaluation (see below), the third
is considered to be the worst-case scenario, because exposure time would be the greatest.
Therefore, the third scenario is the focus of the analysis presented in this appendix and is
assumed to bound scenarios 1 and 2.

1. Future Construction Trench Worker Intruder Scenario
2. Future Well Driller Intruder Scenario (drill cuttings)
3. Future Rural Residential Intruder Scenario (drill cuttings).

In addition to the intruder scenarios and the baseline evaluations of industrial and groundwater
protection scenarios (Appendix C), a hypothetical Native American scenario also is evaluated in
the FS. This hypothetical Native American scenario is intended to recognize the cultural and

life-style differences of tribal activities under baseline conditions. This evaluation is presented in
Appendix C.
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The future rural residential intruder scenario was evaluated for the following representative and
analogous waste sites:

e 216-B-46 Crib » 216-B-45Cmb e 216-B-7A Crib

e 216-T-26 Crib e 216-B-47 Crib e 216-B-38 Trench
e 216-B-58 Trench e 216-B-48 Cnb e 216-B-57 Crib

e 216-B-43 Cnib e 216-B-49 Crib e 216-B-50 Crib.

e 216-B-44 Crib e 216-B-26 Trench

These waste sites will be evaluated for an exposure time starting at 150 years in the future, when
it is postulated that the institutional contr s fail.

El.1 FUTURE CONSTRUCTION TRENCH
WORKER INTRUDER SCENARIO

Contact with contaminants by inadvertently excavating a utilities trench or other construction
activity (including the excavation of a basement or building foundation) through a waste site

defines a reasonable maximum exposure event that could result in acute exposure to a future
worker.

The worker at the trench construction site is assumed to be exposed 8 hours a day for 5 days.
The dose to the worker is the sum of the contributions from inhaling resuspended dust,
inadvertently ingesting soil, and direct e: osure at the center of a 200 m” (2,153 ft?) slab of
contaminated soil for 40 hours. It is anticipated that this scenario is bounded by (1) the future
rural residential intruder scenario, caused by the use of excavation equipment, which would

reduce direct exposure, and (2) the limited amount of time present at the site during construction
of the trench.

El1.2 FUTURE WELL-DRILLER INTRUDER
SCENARIO

This exposure scenario estimates risk and dose associated with inadvertently drilling a well at a
waste site. The drill cuttings (i.e., uncontaminated and contaminated soil) are assumed to have
been spread over the work area near the :1l. Based on the evaluations for DOE/ORP-2000-24,
Hanford Immobilized Low-Activity Waste Performance Assessment: 2001 Version (ILAW
performance assessment) and BHI-00169, Environmental Restoration Disposal Facility
Performance Assessment (ERDF performance assessment), the diameter of the well for this
evaluation is assumed to be 0.3 m (1 ft). Although consistent with the diameters used in Hanford
Site performance assessments, this diameter is larger than the range of well diameters commonly
found in local communities (10.2 to 25.4 cm [4 to 10 in.]). Use of this well diameter may
overestimate the dose associated with this exposure scenario. The area on which the driller
spreads the cuttings is assumed to be 200 m* (2,153 ft?), a size historically used in Hanford Site
performance assessments.
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In the well driller intruder scenario, the soil mixing depth is assumed to be 15 cm (6 in.), a depth
used in other onsite performance assessments. The worker at the well drilling site is assumed to

be exposed 8 hours a day for 5 days. The dose to the worker is the sum of the contributions from
inhaling resuspended dust, inadvertently ingesting soil, and direct exposure at the center of a

200 m” (2,153-ft?) slab of contaminated soil for 40 hours.

E1.3 FUTURE RURAL RESIDENTIAL INTRUDER
SCENARIO

This scenario assumes that a receptor is residing within the area and has planted a garden using
the drill cuttings taken from a well drilled through the waste site, as discussed above in the well-
driller scenario. The resident receives dose from direct exposure to the radiation field in the
garden, inhales resuspended dust, ingests soil at the same rates as the well driller, and consumes
garden produce grown in the contaminated soil. Consumption of groundwater is not included in
this evaluation, because groundwater in this area currently is under remediation and is not
available for use. This scenario is consistent with other inadvertent intruder evaluations
conducted within the Central Plateau. The resident is assumed to spread the waste over a garden
200 m? (2,153 i) in area and to a depth of 15 cm (6 in.). The garden area was taken from the
ILAW performance assessment (DOE/ORP-2000-24), because the size represents an area large
enough to supply a significant portion of a person’s vegetable and fruit diet, yet small enough to
produce a higher (more conservative) estimation of dose.

The resident is assumed to spend 20 percent of the time in the garden, 60 percent of the time
indoors exposed to dust from the garden, and 20 percent of the time offsite. The predicted dose
depends on the area of the resident’s garden and the amount of time the resident spends in the
garden. The radionuclide concentration in the soil, and consequently the dose rate, is inversely
proportional to the size of the garden, which implies that a smaller garden will produce a larger
dose. However, where direct doses dominate, a smaller garden area (i.e., 200 m’ [2,153 ﬁz])
produces only a moder: : increase in total dose.

E2.0 CONCEPTUAL SITE MODEL

Init’ m itration va theru ° dential intruc p © inTab 1
through E-8 for the representative and analogous waste sites evaluated. The tables are in 5-ft
increments from 5 to 30 ft (or to 40 f where data were available) bgs. The calculations assume
that the cuttings are completely composed of the highest contamination concentration for each
constituent. The contaminated volume is calculated from the depth of excavation to a depth of
75 ft bgs, with the rest of the cuttings being considered as noncontaminated soil. The upper limit
was chosen as the depth of excavation, because the material used to back fill contains no
contamination. The lower depth limit for contamination was determined from examining the
data from characterization wells in the area, which indicate contamination concentrations have
dropped to less than 1 pCi/g. The exposure-point concentration (EPC) for the rural residential
intruder are based on dilution of the drill cuttings from being spread over the garden and mixed
with soil as described previously.
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Figure E-1 represents the conceptual site model for the exposure scenario. The contaminated
dnill cuttings are brought to the surface and intermixed with garden soils adjacent to the barrier.
It is assumed that the entire volume of the drill cuttings is intermixed with soils in a 200 m?
(2,153 ft) by 0.15 m (6 in.) deep layer covering the entire garden.

E3.0 RISK ASSESSMENT METHODOLOGY

E3.1 EVALUATION OF POTENTIAL HUMAN
HEALTH RISK

Human health risk resulting from radionuclide contaminants of potential concern (COPC) was
evaluated using the RESidual RADioactivity (RESRAD) computer model. The RESRAD code
was developed by Argonne National Laboratory (RESRAD for Windows [ANL 2002]) to
implement U.S. Department of Energy guidelines for allowable residual radioactive material in
soil (DOE Order 5400.5, Radiation Protection of the Public and the Environment). The code
was evaluated by the EPA for use in performing dose assessments to support the EPA guidance
limit for radiation dose from contaminated sites to 15 mrem/yr above background (EPA 1997,
OSWER No. 9200.4-18, Establishment of Cleanup Levels for CERCLA with Radioactive
Contamination). The RESRAD determinations include calculating the total excess cancer risk
for radionuclides using EPA, 2001, Health Effects Assessment Summary Tables database,
“Update of Radionuclide Carcinogenicity Slope Factors,” “April 16, 2001 Update: Radionuclide
Toxicity,” available on the Internet at www_epa.gov/radiation/heast).

E3.2 RESRAD CALCULATION METHODOLOGY

RESRAD is a pathway analysis code that calculates radiation doses to a hypothetical individual
living on a contaminated site. ANL/EAD-4, User’s Manual for RESRAD Version 6, provides
information on the design and application of the RESRAD code. It describes the basic models
and paran used in the RESRAD code to calculate dose and risk fr dual radi i

materials and the procedures for applying these models to calculate operational guidelines for
remediation of soil contamination.

Exposure pathways were evaluated by RESRAD using a rural residential intruder scenario,
including annual irrigation of 0.76 m (30 in.) per year. The rural residential scenario exposure
pathway evaluations include exposure via inhalation, inadvertent soil ingestion, external gamma
radiation, and exposure from water-dependent pathways (e.g., ingestion of plants, meat, milk).
The selected exposure pathways are consistent with the recommendations provided by
ANL/EAD-4, with the exception of the radon gas exposure pathway. Exposure to radon gas is
not a pathway in the rural residential scenario because of a lack of enclosed areas that may
capture significant amounts of radon. However, the occurrence of radon gas as a daughter
product from decay of thorium and uranium isotopes is evaluated by RESRAD.

Although the RESRAD model provides default values, site-specific input parameters normally
are used to obtain representative results. The site-specific and default input parameters used in
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this evaluation are consistent with those used in preparation of the baseline risk assessment

presented in Appendix C of this FS report. Table E-9 summarizes well and garden dimension
inputs.

E3.3 DOSE AND RISK TO RURAL RESIDENTIAL
INTRUDER

Direct Exposure to Radionuclides

The parameters of the exposure pathways described in Appendix C were used with the RESRAD
model to evaluate the dose and risk resulting from activities (i.e., concentrations) of individual
radionuclides for the rural residential intruder scenario. The intruder RESRAD calculation was
evaluated at time zero whir  equates with the time of maximum dose and risk to the intruder.
This timeframe is consistent with having the radionuclides decay in situ for 150 years (during the
time that institutional controls are in place) and then running the intruder scenario exercise.

All of the representative and analogous waste sites present unacceptable incremental cancer risks
at the start of the intruder scenario when no removal of waste site contamination is performed.
With incremental removal of soil (with depth referenced from the ground surface), all waste sites
exhibit differing decreases in risk at various depths (dependent on radionuclide concentration and
depth distribution). Excavation depths were limited to 30 f bgs for many sites that possessed
borehole data no deeper than approximately 30 fi. When deeper data were available, they were
used.

RESRAD intruder results indicated that the predominate isotopes that contribute to the dose and
risk values are Cs-137, Pu-239/240, and Sr-90. To determine the effect that each 1sotope exerts
independently, concentrations were entered into RESRAD for only that isotope and with no other
isotopes present. Tables E-10, E-11, and E-12 summarize the results for the three isotopes
(Cs-137, Sr-90, and Pu-239/240, respectively). Because the dose and risk values are additive,
Tables E-10, E-11, and E-12 provide a rough estimate of current permissible concentrations,
which allow achievement of the intruder risk scenario.

Following is a summary for each representative and analogous site:
e 216-B-46 Crib

The largest concentrations of Cs-137 and Sr-90 occur around 20 ft bgs. Excavation will
be required to 30 ft bgs to obtain acceptable dose and risk levels. Figure E-2 shows dose
and risk vs depth for the crib.

e 216-T-26 Crib

Analytical data indicate that two predominate Cs-137 concentrations occur at
approximately 19 and 35 ft, and a Pu-239/240 concentration peak occurs at 35 ft bgs.
The 35-ft bgs peak results a barely unacceptable risk level. Figure E-3 reflects the
removal of the 19- peak.
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216-B-58 Trench

The prominent isotopes are Cs-137 and Pu-239/240, which have major concentration
decreases at 20 and 25 ft bgs, respectively. Figure E-4 indicates that excavation to 20 ft
bgs will achieve acceptable dose and nisk levels.

216-B-43 Cnb

Concentration spikes for Cs-137 and Sr-90 occur approximately 20 ft bgs. Figure E-5
indicates that excavation to approximately 25 ft bgs will achieve acceptable risk and dose
levels.

216-B-44 Cnib

The largest concentrations of Cs-137, Sr-90, and Pu-239/240 start at approximately 22 ft
bgs and continue to the bottom of sampling data depth at 31.5 fit bgs. Because no data
exist beyond 31.5 ft bgs, Figure E-6 indicates unacceptable dose and risk levels.

216-B-45 Cnb

The largest concentrations of Cs-137, Sr-90, and Pu-239/240 occur between
approximately 17 and 21 ft bgs. Sufficient quantities of Cs-137 and Sr-90 are present at
the end of the sample depth (29.5 ft bgs) to keep both dose and risk at unacceptable
levels. Figure E-7 shows dose and risk vs depth for the crib.

216-B-47 Crib

The largest concentrations of Cs-137, Sr-90, and Pu-239/240 begin near approximately
21 ft bgs and continue to the bottom of sampling data depth at 35 ft bgs. Sufficient
quantities of Cs-137, Sr-90, and Pu-239/240 are present at the end of the sample depth to
keep both dose and risk at unacceptable levels. Figure E-8 indicates large dose and risk
reduction at 25 ft bgs, but unacceptable dose and risk levels still exist.

216-B-48 Crib

Risk and dose values are dominated by the Cs-137, Sr-90, and Pu-239/240 isotopes, with
results shown in Figure E-9. The bulk of Pu-239/240 is located between 19 and 22 ft bgs,
while Cs-137 and Sr-90 concentrations are located between 17 and 30.5 ft bgs.
Acceptable dose and risk values are achieved by excavating to 30 ft bgs.

216-B-49 Crib
Risk and dose values fall to acceptable values after excavating to 20 ft bgs, as shown in
Figure E-10. Cesium-137 concentrations continue to exist down through the vadose

zone, but do not exceed dose and risk criteria.

216-B-26 Trench
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Dose and risk values fall to acceptable levels after excavating to 20 ft bgs, as shown in
Figure E-11. Risk levels are being driven by thorium isotopes. Sampling data for the
trench indicate that thorium values exist for the entire depth (295 ft bgs).

e 216-B-7A Cnib

Risk and dose values are dominated by the Cs-137 and Pu-239/240 isotopes, with results
shown in Figure E-12. The bulk of Cs-137 and Pu-239/240 is located between 18 and
28 ft. Excavating to 30 ft bgs results in acceptable dose and risk values.

e 216-B-38 Trench

Cs-137 concentrations peak between 14 and 20 ft, but elevated values are present through
40 ft. However, excavation to 36 ft reduces the dose and risk to acceptable levels.
Figure E-13 reflects the removal of the main concentration peak.

e 216-B-57 Crib

Cs-137 concentrations peak in the range of 30 to 34 feet bgs, as shown in Figure E-14.
Excavating to 34 ft reduces the dose and risk to acceptable levels.

e 216-B-50 Cnib

Risk and dose values fall to acceptable values after excavation to 25 ft bgs, as shown in
Figure E-15.

Figure E-16 depicts dose vs excavation depth for all of the waste sites considered; Figure E-17
depicts nisk vs excavation depth. It can be seen that significant reduction in dose and risk is
possible for all waste sites. The amount of reduction in dose and risk values varies greatly
between the sites, with 8 of the 14 sites able to attain acceptable values by excavating to 30 f bgs.
Another site is close to achieving acceptable nisk values with excavation to slightly greater than
30 ft bgs. An additional three sites, for which deeper analyses exist, achieve acceptable dose and
risk reduction with excavation to less than 40 ft.

E4.0 C~NCLUSIONS

Considerable dose and risk reduction can be achieved by excavation to 25-35 ft. The results
show dose and risk below regulatory guidelines (15 mrem/yr above background dose and 10 to
10°° risk) at the 150-year mark for 8 of the 14 waste sites evaluated, by excavation to 30 ft bgs.
Excavation to 35 ft will suffice for another three sites. Lack of deeper sampling data prevented

determination of excavation depths that correspond to achieving guideline values for the
remaining sites.
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Figure E-1. Conceptual Site Model for the Rural Residential Intruder Scenario.
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Figure E-2. 216-B-46 Crib Dose and Risk versus Depth.
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Figure E-4. 216-B-58 Trench Dose and Risk versus Depth.
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Figure E-5. 216-B-43 Crib Dose and Risk versus Depth.
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Figure E-6. 216-B-44 Crib Dose and Risk versus Depth.
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Figure E-7. 216-B-45 Crib Dose and Risk versus Depth.
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Figure E-8. 216-B-47 Crib Dose and Risk versus Depth.
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Figure E-10. 216-B-49 Crib Dose and Risk versus Depth.
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Figure E-11. 216-B-26 Trench Dose and Risk versus Depth.
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Figure E-12. 216-B-7A Crib Dose and Risk versus Depth.
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Figure E-14. 216-B-57 Crib Dose and Risk versus Depth.
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Table E-1. Concentrations at 5-Foot Depth.

Summary of 150 year decay Intruder Scenaro

Soil Concentrations for RESRAD input @ 5
Constituent Name 216-B-46 216-T-26 216-B-58 216-B-43 216-B-44 216-B-45 216-B-47 216-B-48 216-B-49 216-8-26 216-B-7A 216-B-38 216-B-57 216-B-50
Amencium-241 - 1.36E+00| 2.47E+00 - - - - - - 1.26E-03 | 3.42E+01] 2.63E-01 - -
Cesium-134 - - 3.15E-26 | 9.30E-28 - - - - - 4.20E-26 - - - -
Cesium-137 6.73E+0111.17E+01]3.56E+00] 6.34E+02| 5.36E+02| 1.18E+03| 2.04E+03| 2.40E+03 | 3.05£+02] 1 29E+02| 3.73E+01{ 5.51E+01| 1 76E+01| 3 68E+02
Cobalt-60 9.57£-12 ] 1.55E-12 | 2.09E-10| B.73E-12| 2.25E-10| 4.91E-12 - 277€-10] 169E-11} 147E-12 - 1.18E-12 - 1.21€-10
Europium-154 - 349E-06 | 4.57E-07 - - - - - - - 1.13E-05 - - -
Europium-155 - 5.12E-10| 361E-13 - - - - - - 6.01E-13 - - - -
Plutonium-238 1.47E-02 | 8.22E-02 | 7.24E-02| 1 83E-02 | 1.18E-01} 2.43E-01} 4.63E-01| 1.39E-01 ) 2.29E-02 | 9.34E-05 | 3.27£-01{ 1.83£-02 [ 1 40E-04| 1 07E-02
Plutonium-239/ 240 [ 1.71E+00]4.75E+01] 2.33E+00] 3.04E+00| 4.70E+00| 1.77E+01} 4. 71E+01| 9.02E+00| 4.42E+00] 1.47E+00] 1.156+03| 1. 19E+00] 1.50E-04 | 1. 87E+00
Plutonium-239¢ - - - - 7.60E-05 - - - - - - - 1.52E-04 -
Potassium-40 1.12E-01] 1.39E-01] 1.40E-01[ 1.33E-011 1.02E-01 ¢ 1.19E-01| 1 18E-01| 1.26E-01 | 1.26E-01| 1.69E-01 | 4.37E+00[ 2.08E+00| 1.31E-01{ 1.12E-01
Radium-226 175602 | 6.37E-03 ] 4.29E-03 | 9 09E-03 | 9.16E-03 | 1.29E-02 | 104502 [ 1.11E-02 | 2.65E-02| 6.44E-03 | 4.88E-03 | 4 11E£-03 | 7.23E-03 | 8.08E-03
Radium-228 - 1.598E-10 | 4.73E-10 - - - - - - 1.74E-10} 1.15E-10| 2.77E-10 - -
Strontium-90 4.92E+01 - - 9.31E+02| 9.16E+02] 8.31E+02| 2 14E+03{ 1.50E+03] 2.91E+02 - - - 1.25E-02]7.92E+01
Technetium-99 9 16E-01 | 3.72E-02 - 1.60E+00] 1.53E+00] 1.53E+00} 4 09E-01 | 1.53E+00] 1.22E+00] 7.02E-01 | 2.51E-01] 1 47E-02 | 4 58E-01 | 1.22E+00
Thorium-228 1.95E-28 | 2.09E-26 | 1.35E-25[ 2.25E-28 | 1.97E-28 | 1.97E-28| 2.74E-28 | 2. 46E-28| 2 6BE-28 | 5.88E-26{ 2 50E-26 | 3.59E-26 | 1.72E-26| 1 69E-28
Thorium-230 - 5.64E-031 8.01E-03 - - - - - - 5.57E-03§ 7.14E-03 | 6.82E-03 - -
Thonum-232 - 9.62E-03 | 3.37E-02 - - - - - - 2.32E-02 | 6.57E-03 ] 7.54E-03 - -
Tritium 4 47E-05] 4.40E-03 | 1.48£-04 | 1.66E-04 | 3.02E-05] 7.29E-05| 4 98E-05| 3.74E-05) 3.22E-05( 7.12E-05 | 2.79E-06 | 4.82E-05| 2 66E-05 | 2.67E-05
Uranium-233/234 - 1.38£-01 | 4.43E-03 - - - - - - 5.95E-02 | 8.93E-01 | 6.87E-02 - -
Uranium-235 - 1.98E-03 1 1.53E-04 - - - - - - 3.66E-03| 533E-04 - - -
Uranium-238 - 1.61E-01 | 1.98E-03 - - - - - - 6.26E-02 | 8.25E-01 ] 4.85E-02 - -
able E-2. Concentrations at 10-Foot Depth.

Summary of 150 year decay Intruder Scenario

Soil Concentrations for RESRAD input @ 10°
Constituent Name | 216-B-46 216-7-26 216-B-58 216-B43 216-B44 216-B-45 216-B-47 216-B-48 216-B-49 216-B-26 216-B-7A 216-8-38 216-B-57 216-B-50
Americium-241 - 1.26E+00] 2.28E+00 - - - - - - 1.17E-03 § 3.17E+01} 2.455-01 - -
Cesium-134 - - 2.92E-26 | 8.63E-28 - - - - - 3.89E-26 - - - -
Cesium-137 6.24E+01} 1.08E+011 3.30E+00] 5.88E+02| 4.98E+02} 1.09E+03| 1.90E+03| 2.23E+03| 2 83E+02| 1.20E+02{ 3 46E+01| 5.11E+01] 1.63E+01| 3.42E+02
Cobalt-60 8.88E-12 | 1.44E-12| 1.94E-10) 8.10E-12 | 2.08E-10 | 4 56E-12 - 2.57TE-10} 1.56E-11| 1.36E-12 - 1.09E-12 - 1.12E-10
Europium-154 - 3.24E-06 | 4.24E-07 - - - - - - - 1.05€-05 - - -
Europium-155 - 4.75E-10| 3.35E-13 - - - - - - 5.58E-13 - - - -
Plutonium-238 1.37E-02 | 7.63E-02} 6.72E-02 | 1.70E-02 | 1.10E-01 | 2.26E-01] 4.32E-01| 1.29E-01 | 2.13E-02 | 8.67E-05| 3.04E-01] 1.70E-02 | 1.08E-04 | 9.97E-03
Plutonium-239/ 240 | 1.58E+00{4.41E+01}2 16E+00| 2.82E+00| 4.37E+00| 1.64E+01] 4 40E+01] 8.37E+00} 4 10E+00] 1.36E+00| 1.07E+03] 1 11E+00] 1.39£-04 { 1 74E+00
Plutonium-239¢c - - - - - - - - - - - - 7.05E-05 -
Potassium-40 1.04E-01 1.29E-01| 1.30E-01| 1.23E-01] 9.49E-02 1.11E-01 | 9.85£-02| 1.17E-01] 1.17E-01 | 1.57E-01 | 4. 05E+00] 1.93E+00} 1.22E-01{ 1.04E-01
Radiumn-226 1.62E-02] 5.91E-03 | 3.98E-03 | 8.50E-03] 8.23E-03} 1.20-02 ) 4 0BE-03 | 8.57E-03 | 2.46E-02 | 5.98£-03 | 4.53E-03 | 3.82E03}{ 6.71E-03 | 7.50E-03
Radium-228 - 1.47E-10) 4.39E-10 - - - - - - 1.61E-10{ 1.06E-10| 2.57E-10 - -
{Strontium-80 4.56E+01 - - 8.64E+02| 8.50E+02| 7.71E+02] 1 99E+03} 1.39E+03{ 2.70E+02 - - - 1.16E-02 | 7.35E+01
Technetium-39 B.50E-01§ 3.45E-02 - 1.49E+00| 1 42E+00] 1 42E+00| 3.82E-01 | 1.42E+00] 1.13E+00] 6.52E-01 | 2.33E-01 | 1.37E-02| 4. 25E-01 | 1. 13E+00
Thorium-228 1.23E-28 | 1.94E-26| 1.25E-25] 2.08E-28] 1.83E-28 | 1.83E-28 | 1.55E-28 | 2. 19E-28 | 2.48E-28| 5.46E-26 | 2.32E-26 | 3.34E-26 | 1.60E-26] 1.57E-28
Thorium-230 - 5.24E-03{ 7.43E-03 - - - - - ~ 5.17E-03 | 6.62E-03 | 6.33E-03 - -
Thorium-232 - 8.93E-03 | 3.13E-02 - - - - - - 15E-02 § 6.09E-03 | 7.00E-03 - -
Trtium 4 15E-05| 4.08E-03| 1.38E-04} 1.54E-04| 2.80E-05] 6 77£-05 | 4.65E-05 | 3.47E-05 2.99E-05| 6.61E-05| 2.59E-06 | 4.47E-05] 2.47E-05] 2.4BE-05
Uranium-233/234 - 1.28E-01 - - - - - - .52E-02 | 8.28E-01 ) 6.37E-02 - -
Uranium-235 - 1.84E-03 - - - - - - 3.40E 4.95E-04 - - -
Uranium-238 - 1.50E-01 - - - - - - 5.81E-02 | 7.65E-01 | 4.50E-02 - -

Table E-3. Concentrations at 15-Foot Depth.

Summary of 150 year decay intruder Scenario

Soil Concentrations for RESRAD input @ 15'
Constituent Name | 216-B-46 216-T-26 216-B-58 216-B-43 216-B-44 216-B-45 216-B-47 216-B-48 216-B49 216-8B.26 216-B-7A 216-B-38 216-B-57 216-B-50
Amencium-241 - 1.17E+00] 2.17=+00 - ] - - | - ’ __ 1 1.08E-03]7 """ 7] ]
Cesium-134 - 2. 26|17 - - - —_I38E | i -
Cesium-137 .. -— 01} 1.00E+0113.___+00|5«__ __ 4L__ _211.0tE+0_, ..._2+03][20 #02]1.10E ey vorve vl e cvi g vos - 315E402
Cobalt-60 8 19E-12 [ 1.33E-12| 1.7SE-10] 7.47E-12 1.92E-10{ 4.20E-12| - 23 _ 3-11] 1.26E-12 - 1.01E-12 - 1.03E-10
Europium-154 | 2.5 397E-07] - - 1 - - 9.66E-06 - - -
Europium-155 - 4.3t -, 3.09E-13 - - - - - 5.15E-13 - - _1
Plutonium-238 1.26E-02 | 7.04E-02 | 6.20E-02| 1.56E-02{ 1.01E-01| 2.08E-01| 4 01E-01| 1.19E-0 ... _-02}8.00E-051 2.80E-01 ] 1.57E-0L D4l ___ .
Plutonium-239/ 240 | 1.46E+00{ 4.07E+011 1.99E+00| 2.61E+00| 4.03E+00} 1.51E+01| 4.08E+01| 7.72E+00| 3.78E+00) 1.25E+00| 9.84E+02| 1.02E+00| 1.29E-04 | 1.60E+00
Plutonium-239¢ - - - - - - - - - - - - 6.51E-05 -
Potassium-40 9.61E-02 | 1.19E-01 | 1.20E-01 | 1.14E-01 - 1.02E-01 | 8.01E-02| 1.08E-01] 1.08E-01] 1.45E-01 ~ © 00]1.78E+00] 112E-0° - "7 77
Radium-226 1.49E-02 | 5.45E-03 | 3.68E-03 | 7.78E-03 - 1.11E-02 | 4.45E-03 - 2.27E-02] 5.51E-03| ...__ 03| 3.52E-03 | 6.18E-0:
Radium-228 - 1.36E-10 | 4.05E-10 - - - - - - 1,49E-10 | 9.81E-11 | 2.38E-10 - -
Strontium-90 4.21E+01 - - 7.97E+02} 7.85E+02{ 7.11E+02| 1.85E+03| 1.28E+03] 2. 49E+02 - - - 1.07E-02 | 6.78E+01
Technetium-99 7.84E-01{ 3.18E-02 - 1.37E+00| 1.31E+00( 1.31E+00| 3.54E-01 | 1.31E+00| 1.05E+00) 6.01E-01 | 2.15E-01 | 1.26E-02 | 3.92E-01 | 1.05E+00
Thorium-228 1.14E-28 ) 1.79E-26 { 1.16E-25| 1.92E-28 - 1.696-281 1.40E-28 1 2.02E-28 | 2.29E-28 | 5.03E-26 | 2.14E-26 | 3.0BE-26 | 1.47E-2¢ 3E-28
Thonum-230 - 4.83E-03 | 6.85E-03 - - - - - - 4.77E-03 | 6.11E-03 | 5.84E-03 - -
Thonum-232 - 8.24E-03 | 2.89E-02 - - - - - - 1.99E-02 | 5.62E-03 | 6.46E-03 - -
Tritium 3.82E-05| 3.77E-03 | 1.27E-04 | 1.42E-04 | 2.59E-05] 6.24E-05] 4.32E-05 | 3.20E-05| 2.76E-05| 6.10E-05( 2 39E-06 | 4.12E-05 | 2.27E-05| 2.29E-05
Uranum-233/234 - 1.18£-01| 3.79E-03 - - - - - - 5.10E-02 | 7.64E-01 | 5.88E-02 - -
Uranium-235 - 1.70E-031 1.31E-04 - - - - - - 3.14E-03| 4. 56E-04 - - -
Uranium-238 - 1.38E-01 | 1.70E-03 - - - - - - 5.36E-02{ 7.06E-01 | 4.15E-02 - -
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Table E-4. Concentrations at 20-Foot Depth.

Summary of 150 year decay Intruder Scenano
Soil Concentratons for RESRAD inout @ 20°

Constituent Name 216-B46 216-T-26 216-B-58 216-B43 216-B-44 216-B-45 216-B-47 216-B-48 216-B-49 216-B-26 216-B-7A 216-B-38 216-B-57 216-B-50
Amencium-241 1.07E+00 - - - - - - - 9.89E-04 | 268E+014 1.13E-01 - -
Cesium-134 - - - 7.30E-28 - - - - - 3.29E-26 - - - -
Cesium-137 5.28E+01(9.16E+00} 6.88E-05 | 4.97E+02] 4 21E+02] 4. 88E+02| 1.63E+03] 6.44E+02| 7.23E-03 | 2.16E-03 | 2.93E+01} 4.32E+01] 1.26E+01] 8.13E+01
Cobalt-60 7.51E-121 1.22E-12 | 1.64E-10} 6 85E-12] 1.76E-10| 9.33E-12 - 2.17E-10] 1.32E-11] 1.15E-12 - 9.22E-13 - 9.48E-11
Europium-154 - 2.74E-06 | 3 58E-07 - - - - - - - 8.85E-06 - - -
Europium-155 - 4 01€-10§ 2.83E-13 - - - - - - 472E-13 - - - -
Plutonium-238 1.16E02 | 6.45E-02 | 5.68E-02| 1 43E-02 | 9.27E-02 | 8.83£-02 3.70E-01] 1.09E-01 | 2.02E-04§ 7.33E-051 2.57E-01] 6.38E-03 | 8.33E-05| 4. 40E-04
Plutonium-239/ 240 § 1.34E+00| 3.73E+01] 1.83€+00| 2.38E+00] 3.68£+00} 7.78E+00| 3.76E+01] 7.07E+00 - 7.66E-04 | 9.02E+02} 9.37E-01| 1.07E-04 -
Plutonium-239¢c - - - - - - - - - - - - - -
Potassium-40 8.80E-02 | 1.09E-01] 1.10E-01] 1.04E-01 - 9.34E-02] 7.13E-02 | 9.88E-02 [ 9.88E-02 | 1.33E-01] 3.43E+00| 1.63E+00} 9.36E-02 | 8.80E-02
Radium-226 1.37E-02 | 4.99E-03 | 337E-03§ 7.13E-03 - 1.02E-02 - - 2.08E-02 | 5.056-03 | 3.83E-03 | 3.23E-03 } 5.15E-03 -
Radium-228 - 1.24E-10] 3.71E-10 - - - - - - 1.36E-10{ 8.99E-11{ 2.18E-10 - -
Strontum-90 3.86E+01 - - 7.31E+02| 7.19E+02| 3.27E+02| 1.71E+03| 6.37E+02| 1.97E-03 - - - 1.99E-04 | 8.43E-01
Technetium-99 7 18E-01 | 2.92E02 - 1.26E+00] 1.20E+00} 1.2CE+00] 3.27E-01| 539E-01| 9.58E-01| 551E-01] 197£-01 | 1.16E-02 | 3.26E-01 ] 9.58E-01
Thonum-228 1.04E-28 | 1.64E-26| 1.06E-25| 1.76E-28 - 1.55E-28 - 1.85E-28| 2.108-28 | 4.61E-26 | 1.96E-26 | 2.82E-26 | 1.23E-26 | 1.15E-28
Thorium-230 - 4.43E-03 { 6.28E-03 - - - - - - 4.37E-03 | 560E-03 | 5.35E-03 - -
Thorium-232 - 7.55E-03 | 2.65E-02 - - - - - - 1.82E-02 | 5.15E-03 | 5.92E-03 - -
Tntum 3.50E-05| 3.45E-03 | 1.16E-04{ 1.30E-04 ) 2.37E-05} 5.72E-05] 3.98E-05] 2.93E-05| 2 53E-05 | 5.59E-05 | 2.19E-06 | 3.78E-05} 1.89E-05 -
Uranium-233/234 - 1.08E-01 | 3.47E-03 - - - - - - 4.67E-02 | 7.00E-01 ] 5.39E-02 - -
Uranium-235 - 1.56E-03 | 1.20E-04 - - - - - - 2.87E03 | 4.18E-04 - - -
Uranium-238 - 1.26E-01] 1.56E-03 - - - - - - 4.91E-02 | 6.47E-01§ 3.80E-02 - -
Table E-5. Concentrations at 25-Foot Depth.
Summary of 150 year decay Intruder Scenarno
_ Soil Concentrations for RESRAD input @ 25°
Constituent Name 216-B-46 216-T-26 216-B-58 216-B-43 216-B-44 216-B-45 216-B47 216-B48 216-B49 216-B-26 216-B-7A 216-B38 216-B-57 216-B-50
Amencium-241 - 9.71E-01 - - - - - - - 8.98E-04 | 3.28E+00} 2.87E-02 - -
Cesium-134 - - - 6.63E-28 - - - - - 2.99E-26 - - - -
Cesium-137 2.55E+01] 3.68E+00] 6.25E-05} 5.19E-01] 3.82E+02| 2.21E+01] 1.49E+03} 5.46E+01| 6.57E-03 [ 1.96E-03 | 1.17E+01] 1.66E+01] 1.26E+01| 2. 48E-01
Cobalt-60 2.14E-12] 1.11E-12 - 6.22E-12| 1.60E-10| 8.48E-12 - 2.56E-13] 1.20E-11 | 1.05E-12 - 8.38E-13 - 2.42E-13
Europium-154 - 2 49E-06 - - - - - - - - - - - -
Europium-155 - 3.65E-10] 2.57E-13 - - - - - - 4.298-13 - - - -
Piutonium-238 1.81E-04 | 5 86E-02 - 1.51E-05} 5.19E-02 | 7.03E-03 | 3 39E-01| 5.03E-02 | 1.83E-04 | 6.66E-05 | 2.33E-01 [ 5.79E-03 | 8 33£-05 | 4.00E-04
Piutonium-239/ 240 { 1.89E-02 } 3.38E+01] 1.18E-03 ] 1.55E-03 | 2.31E+00} 5.05E-01 | 3.45£+01] 3.59E+00 - 6.96E-04 | 1.38E+02] 2.49E-02 | 1.07E-04 -
Piutonium-239¢ - - - - - - - - - - - - - -
Potassium-40 8 00E-02 | 9.90E-02 | 8 43E-02 | 9.47E-02 - 8.49E-02 - 8.98E-02 | 8 98E-02{ 1.21E-01 [ 3.11E+00} 9.14E-02 | 9.36E-02} 8.00E-02
Radium-226 1.24E-02 | 4.54E-03 | 3.06E-03 | 6.48E-03 - 9.23E-03 - - 1.89E-02 1 4.59E-03 | 3.4BE-03 | 2.93E-03 | 515603 -
Radium-228 - 1.13E-10| 6.87E-11 - - - - - - 1.24E-10) 8.17E-11} 1.98E-10 - -
Strontum-80 7.10E-01 - - 4.50E+01] 3.81E+02] 9.86E+00| 1 56E+03| 7.35E+00| 1.79E-03 - - - 199E-04 | 4.46E-02
Technetium-99 6.53E-01 | 2.65E-02 - 1.14E+00] 1.08E+00{ 1.31E-02 | 2.99E-01| 4.89E-01 | 8.70E-01 | 5.00E-01 | 8.48E-03 | 1.05E-02 | 3 26E-01 | 8.70E-01
Thonum-228 9.47E-29 | 149E-26 | 1.42E-26 | 1.60E-28 - 1.41£-28 - 1.68E-281 1.91E-28| 4.19E-26 } 1.78E-26 | 2.56E-26 | 1.23E-26 | 1.05E-28
Thonum-230 - 4.02E-03 | 5.71E-03 - - - - - - 3.97E-03 1 5.09E-03 | 4.86E-03 - -
Thonum-232 - 6.86E-03 | 6.64E-03 - - - - - - 1.65E-02 | 4 68E-03 | 5.38£-03 - -
Tritium 3.18E05| 3.14E-03 | 1.06E-04 | 1.18E-04 | 2.14E-05| 5.20E-05 | 1.01E-05 | 2.66E-05 - 5.08€-05] 1.996-06 | 3.43E-05 | 1.89E-05 -
Uranium-233/234 - 9.84E-02 | 3.15E-03 - - - - - - 4.08£-02 | 6.36E-01 | 2.81£-02 - -
Uranium-235 - - 1.09E-04 - - - - - - 2.38E-03 | 3 80E-04 - - -
Uranium-238 - 1.15E-01 | 9.79E-04 - ~ - - - - 4.14E-02 | 5.88E-01 | 3.46E-02 - -
Table E-6. Concentrations ¢

Summaryof 150yearc___, ... ___ ___..__.__ -

Soil Concentrations for RESRAD input @ 30
Constituent Name 216-8-46 216-T-26 216-B-58 216-B-43 216-B-44 216-B-45 216-B-47 216-B-48 216-B-49 216-B-26 216-B-7A 216-B-38 216-B-57 216-B-50
Americium-241 - B8.74E-01 - - - - - - 1.54E-04 | B.39E.02 | 2.596-02 - -
Cesium-134 - - - 5.96E-28 - - - - - 2.69E-26 - - - -
Cesium-137 7.61E-01 { 3.31E+00] 5.63E-05 | 8.30E-03 | 1.64E+02{ ° 01} 1.30E+01| 3.59E-01 ] 5.91E-03 | 6.88E-05 | 9.67E-01 | 1.50E+01} 1. 13E+01] 2.23E-01
Cobalt-60 1.92E-12 ] 9.96E-13 - S5.60E-12{ 144E-10} . .___ 12 - 2.30E-13{ 1.08E-11[ 9.42E-13 - 7.53E-13 - -
Europium-154 - 2.24E-06 - - - - - - - - - - - -
Eurapium-155 - 3.28E-10 ] 2.31E-13 - - - - - - 3.85E-13 - - - -
Plutonium-238 1.63E-04 | 5.27E-02 - 1.36E-05 | 4.67E-02| 6.32E-03 | 4.21E-02 | 3.55E-03 - 5.99E-05 - - 7.49E-05 | 3.59E-04
Plutonium-239/ 240 | 1.70E-02 | 3.04E+01] 1.45E-04 | 4.82E-04 | 2.0BE+00| 4.54E-01 | 3.68E+00] 2. 64E-01 - 1.45E-04 | 6.55E+00| 2.24E-02 | 9.64E-05 -
Plutonium-239¢ - - - - - - - - - - - - - -
Potassium-40 02 02 7.59E-02 | 8.52E-02 - 7.64E-02 - 8.08E-02 | 8.08E-02 E-01] 8.12E-02 | 8.22E-02 | 8.42E-02 | 6.61E-02
Radium-226 . 1ec02, ~.uu-03 | 2.75E-03 | 5.82E-03 - 8.30E-03 - - 4.63E-03, ..._E-03] 3.13E-03 | 2.64E-03 | 4.59E-03 -
Radium-228 - 1.02E-10| 6.18E-11 - - - - - - 1.41E-10] 7.35E-11] 1.78E-10 - -
Strontium-80 6.39E-01 - - 3.34E-04 | 3.43E+02| 8.87E+00( 5.28E+01 6.62E+00| 3.46E-05 - - - 1.79E-04 | 4. 01E-02
Technetium-99 5.87E-01 | 2.38E-02 - 1.03E+00) 9.78E-01 | 1.17E-02 - - 7.83E-01 | 4.50€-01 - 9.44E-03 | 2.94E-01] 7.83E-01
Thorium-228 8 52E-29 | 1.34E-26 | 1.28E-26 | 1.44E-28 - 1.26E-28 - 1.52E-281 1.72E-28 | 3.77E-26 | 1.60E-26 | 2.30E-26 | 9.64E-27 | 9. 23E-29
Thorium-230 - 3.62E-03 | 3.28E-03 - - - - - - 3.57E-03 | 4.58E-03 | 4.37E-03 - -
Thorium-232 - 6 17E-03 | 5.53E-03 - - - - - - 1.49E-02 | 4.21E-03 | 4.84E-03 - -
T ritum 2.86E-05 | 2.82E-03} 9.52E-05] 1.06E-04 ) 1.93E-05] 2.31E-05| 8.14E-06 | 2.40E-05 - 4.57E-05] 1.79E-06 | 3.09E-05| 1.70E-05 -
Uranium-233/234 - 8.85E-02 | 9.29E-04 - - - - - - 2.10E-03 | 5.72E-01 | 2.52E-02 - -
Uranium-235 - - 4.89E-05 - - - - - - 6.36E-04 | 3.42E-04 - - -
Uranium-238 - 1.03E-01 | 8.81E-02 - - - - - - 1.18E-02 | 5.29E-01 | 3.11E-02 - -
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Table E-7. Summary of 150-Year Decay Intruder Scenario Soil Concentrations
for RESRAD Input at 35 Feet.

Summary of 150 year decay intruder Scenario

Soil Concentrations for RESRAD input @ 35'
Constituent Name 216-T-26 216-B-38 216-B-57
Americium-241 6.79E-01 4.68E-03 -
Cesium-134 - - -
Cesium-137 2.94E+00 4.39E+00 9.50E-03
Cobalt-60 8.84E-13 6.69E-13 -
Europium-154 1.99E-06 - -
Europium-155 2.91E-10 - -
Plutonium-238 4 68E-02 8.74E-04 -
Plutonium-239/ 240 2.71E+01 3.78E-03 -
Plutonium-239¢c - - -
Potassium-40 5.48E-02 1.49E-01 7.48E-02
Radium-226 3.63E-03 2.34E-03 4 07E-03
Radium-228 9.03E-11 1.58E-10 -
Strontium-90 5.21E+00 - 1.59E-05
Technetium-99 2.12E-02 8.39E-03 3.00E-03
Thorium-228 1.19E-26 2.05E-26 8.57E-27
Thorium-230 1.30E-03 3.88E-03 -
Thorium-232 5.48E-03 4.30E-03 -
Tritium 2.51E-03 2.74E-05 -
Uranium-233/234 7.87E-02 1.19E-02 -
Uranium-235 - - -
Uranium-238 9.18E-02 2.76E-02 -
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Table E-8. Summary of 150-Year Decay Intruder Scenario Soil Concentrations
for RESRAD Input at 40 Feet.

Summary of 150 year decay Intruder Scenario

Soil Concentrations for RESRAD input @ 40'
Constituent Name 216-1-26 216-B-38 216-B-57
Americium-241 - 7.03E-04 -
Cesium-134 - - -
Cesium-137 - 2.00E-05 8.30E-03
Cobait-60 7.73E-13 5.85E-13 -
Europium-154 - - -
Europium-155 - - -
Plutonium-238 - - -
Plutonium-239/ 240 - - -
Plutonium-239c¢ - - -
Potassium-40 4 79E-02 6.39E-02 6.54E-02
Radium-226 3.17E-03 2.05E-03 3.56E-03
Radium-228 7.90E-11 4 41E-11 -
Strontium-90 - - 1.39E-05
Technetium-99 1.85E-02 7.34E-03 2.62E-03
Thorium-228 1.04E-26 1.79E-26 7.49E-27
Thorium-230 1.14E-03 3.40E-03 -
Thorium-232 4.79E-03 3.76E-03 -
Tritium 2.19E-03 2.40E-05 -
Uranium-233/234 1.24E-02 4.10E-03 -
Uranium-235 - - -
Uranium-238 5.44E-03 1.08E-02 -

Table E-9. Summary of Well and Garden Dimensions.

RESRAD
Parameter ,
Valne

Well Diameter (m) 0.3
Depth to Groundwater w/o cap (m) 75.0
Depth of Garden (m) 0.15
Surface Area of Garden (m?) 200
Garden Volume (m’) 30

E-22



DOE/RL-2003-23 DRAFT A

Table E-10. Cesium-137 Dose and Risk.

150 year

Current ResRad 150 year

Constituent | Concentration ResRad

(pCilg) Dose Risk
(mrem/yr)

Cs-137 5 0.279  4.44E-06
10 0.556 8.97E-06
15 0.833 1.35E-05
20 1.110 1.80E-05
25 1.387 2.26E-05
30 1.664 2.71E-05
35 1.941 3.16E-05
40 2.218 3.62E-05
45 2.495 4.07E-05
50 2772 4 52E-05
55 3.049 4.97E-05
60 3.326 5.43E-05
65 3.603 5.88E-05
70 3.880 6.33E-05
75 4.157 6.79E-05
80 4434 7.24E-05
85 4.711 7.69E-05
90 4988  8.15E-05
95 5.265 8.60E-05
100 5.542 9.05E-05
105 5.819 9.50E-05
110 6.096 9.96E-05
115 6.373 1.04E-04
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Table E-11. Strontium-90 Dose and Risk.

Current ;Seosézzr 150 year
Constituent | Concentration ResRad
(pCilg) Dose | " pick
(mrem/yr)

Sr-90 500 0.332 4.14E-06
1000 0.659 8.22E-06
1500 0.987 1.23E-05
2000 1.314 1.64E-05
2500 1.642 2.05E-05
3000 1.969  2.45E-05
3500 2.297  2.86E-05
4000 2.624 3.27E-05
4500 2.952 3.68E-05
5000 3.279  4.09E-05
5500 3.607  4.49E-05
6000 3.934 4.90E-05
6500 4.262 5.31E-05
7000 4.589 5.72E-05
7500 4917  6.13E-05
8000 5244  6.53E-05
8500 5572  6.94E-05
9000 5899  7.35E-05
9500 6.227 7.76E-05
10000 6.554  8.17E-05
10500 6.882 8.57E-05
11000 7.209 8.98E-05
11500 7.537 9.39E-05
12000 7.865  9.80E-05
12500 8.192 1.02E-04

E-24




DOE/RL-2003-23 DRAFT A

Table E-12. Plutonium-239/240 Dose and Risk.

Current :Rseoséez-xadr 150 year
Constituent} Concentration ResRad
(pCilg) Dose Risk
(mrem/yr)

Pu-239/240 25 0.777 2.16E-06
50 1.609 4.45E-06
75 2379 6.59E-06
100 3.149  8.73E-06
125 3.919 1.09E-05
150 4.689 1.30E-05
175 5.459 1.52E-05
200 6.229 1.73E-05
225 6.999 1.94E-05
250 7769  2.16E-05
275 8.539 2.37E-05
300 9.309 2.59E-05
325 10.080 2.80E-05
350 10.850 3.01E-05
375 11.650 3.24E-05
400 12.420 3.45E-05
425 13.190 3.66E-05
450 13.970 3.88E-05
475 14730 4.09E-05
500 15.540 4.31E-05
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