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Table 1 - Types, Objectives, and Mechanisms for Sitewide Institutional Control. 

1'7PN °"-- MKh•Disms 

Waming Notices Provide visual identification and waming of hazardous oc Signs 
sensitive areas. 

Entry Restrictions Control human access to hazardous or sensitive areas. Procedural requuements 

Ensure adequate training for those who enter hazardous or for access, warning signs 
sensitive areas. 

Avoid disturbance and exposure to remedies such as 
engineered baniers or an effective vegetative soil layer. 
Provide a basis for the enforcement of access restrictions. 

Prevent unauthorized human access to hazardous or FellCUJ8 
sensitive areas. 

Provide protective barriers to standard industrial haz.ards. 
Provide visual warnings. 

Avoid disturbance and exposure to remedies such as 
engineered baniers or an effective vegetative soil laya-. 

Land-Use Ensure that use of the land is compatible with any hazards Land-use and real 
Management that exist. property controls 

Ensure that any changes in use of the land are adequately 
assessed before being allowed. 

Ensure that the institutional controls are maintained beyond 
change of ownership, as appropriate. 

Avoid unplanned disturbance oc infiltration. Excavation permits 
Inform and protect workers regarding potential exposure to 
hazardous waste. 

Avoid the creation of potential pathways fol" the migration 
of hazardous waste. 

Groundwater-Use Ensure proper use of groundwater. Land-use and real 
Management property controls, 

Excavation permits 

Waste Site Maintain and provide access to information on the location Administrative 
Infonnation and nature of contamination. 
Management 

4 Methodology 
The costs provided by MSA and others are assumed to be accurate and up to date. The costs presented in 
this ECF are CERCLA specific. The costs obtained from MSA contain both CERCLA, and RCRA 
requirements. In the cases where the IC task is for both CERCLA and RCRA requirements 50% was used 
to extract only the CERCLA portion of the cost of the requirement. This apportionment is based on the 
headcount of DOE and Contractors currently assigned to CERCLA related works cope, compared to the 
total Hanford Site headcount. The CERCLA Institutional Controls costs were subtotaled and the 
following markups were added: 
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• Contractor's Overhead: 10% 

• Contractor's Profit: 8% 

• Contingency: 15% 

• Project Management: 10% 

• CHPRC DD/G&A: 30.24% 

For the non-discounted cost, the total annual and periodic cost for programmatic ICs were multiplied out 
for 55 years at the full cost (to year 2067 which allows for the 75 1 year decay) and then 50% of the total 
cost was used for the remaining 95 years for a total of 150 years of I Cs. The NEPA Environmental Impact 
Statement (EIS) 1992, DOE/EIS-0019F states that the safe-storage period used in calculations for 
adequate decay time for Cobalt-60 is 75 years. 

The discounted (present worth) cost was calculated by using the same costs as described in the paragraph 
above and then multiplying the annual (this includes the annual and periodic) cost by the 2.0% discount 
rate (Appendix C of the Office of Management and Budget (0MB) Circular No. A-94. Guidelines and 
Discount Rates for Benefit-Cost Analysis of Federal Programs, 2012 discount Rates for projects 
extending more than 30 years into the future). 

The 22 Hanford Record of Decision (ROD) Groups are based on the current TPA which will have a total 
of 22 RODs for operable units: 

• 100-BC 

• 100-DH 

• 100-F/IU 

• 100-K 

• 100-N 

• 300 Area 

• Outer Area 

• 200-EA-1 

• 200-WA-1 

• 200-PW-1/3/6; CW-5 

• 200-CR-1 (REDOX) 

• 200-CB-1 (B Plant) 

1NEPA Impact Statement, DOEIE1S-0019F, Decommissioning of Eight Surplus Production Reactors at 
the Hanford Site, Richland, Washington, December 1992 states that the safe-storage period used as a 
basis is 75 years, which is an accurate time for the decay of cobalt-60, a radionuclide that contributes 
significantly to occupational dose. This period permits the reactors to be decommissioned with less 
occupational radiation dose than in the case of immediate one-piece removal. 
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• 200-CP-1 (PUREX) 

• 200-CU-l (U Plant) 

• 200-SW-1 

• 200-DV-1 

• 200-DF-1 (ERDF) 

• 200-ZP-1 

• 200-UP-1 

• 200-BP-5; 200-PO-1 

• 1100 Area (includes ALE) 

• Orchard Lands 

5 Assumptions and Inputs 

The costs were obtained from MSA's draft baseline budget for Fiscal Years 2012-2013 and are assumed 
to be accurate and current. River Corridor costs for signs were also used as a basis for the Central Plateau. 
Costs for the WIDs database as well as the prime contractor 5-year Review effort were based on current 
CHPRC costs. 

6 Software Applications 

Microsoft Office Excel 2010 was used to perform the calculations. Excel is a "Site Licensed Client 
Software" and is exempt from formal control requirements of PRC-PRO-IRM-309, Controlled Software 
Management. 

7 Calculation 

The calculations used in the 150 year Institutional Controls costs presented in this ECF follow the steps 
defined in the section 4-Methodology. Table 2 presents the ICs and the costs associated with each of the 
programmatic tasks. 

Annual Cost 

• The costs in column "Program Cost" were provided by MSA and CHPRC. 

• The percentages used in the "% CERCLA ICs" column were estimated using historical 
contract/project experience to determine the percent CERCLA of the task. 

• The "Annual Cost" column is calculated by multiplying the Program Cost by the associated % 
CERCLAICs. 

• The''# of ROD Groups Applicable" was calculated by taking the total number of ROD Groups at 
Hanford (22) and determining how many ROD Groups the task cost should be proportioned to. 
The two tasks with 6 ROD Groups listed are the tasks that pertain to the River Corridor ROD 
Groups. 
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• The "Annual Cost/ROD Group" column presents the approximate cost associated with the task 
per ROD Group. The "Annual Cost/ROD Group is calculated by talcing the "Annual Cost" and 
dividing it by the''# of ROD Groups Applicable" number. 

• The subtotal of the "Annual Cost" column is presented at the bottom of the table. 

• The Contractor's Overhead his calculated by multiplying 10% times the subtotal of the "Annual 
Cost" column. 

• The subtotal of the Contractor's Overhead is calculated by adding the Contractor' s Overhead cost 
and adding it to the "Program Cost" column subtotal. 

• The Contractor's Profit is calculated by multiplying 8% to the Contractor's Overhead Subtotal. 

• The subtotal of the Contractor's Profit is calculated by adding the Contractor's Profit to the 
subtotal of Contractor's overhead. 

• Contingency is calculated by multiplying 15% to the Contractor's Profit subtotal. 

• The Subtotal with Contingency is calculated by adding the Contingency result to the Contractor's 
Profit subtotal. 

• Project Management is calculated by multiplying 10% to the Subtotal with Contingency amount. 

• No Remedial Design percent is calculated 

• No Construction Management is calculated 

• The Subtotal of Project Management is calculated by adding the Subtotal with Contingency to the 
Project management cost. 

• CHPRC DD/G&A is calculated by multiplying 30% to the Project Management subtotal. 

• The Total Annual Cost is calculated by adding the CHPRC DD/G&A cost to the Project 
Management subtotal cost. 

Non-Discounted Total Cost for 150 Years 

• The 150 year Non-Discounted Total Cost is calculated by adding the annual cost of $5,490,542 
for the first 55 years and then for the next 95 years adding $2,745,27lannually. The Total Non­
Discounted cost is $562,781,000. 

Present Worth, Discounted Total Cost for 150 Years 

• The Present Worth cost is calculated by adding the same costs as detailed in the previous bullet 
and multiplying each year by the associated 2.0 % discount rate based on Office of Management 
and Budget (0MB) guidance for 2012. 

o Example: 

• Discount factor = ((1)/(1 +2%)"year) 

• (1/(1.02)"9 (note: year 9 = 2021) 

• =0.836755 
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• (Year 2021) $5,490,542 * 0.836755 = $4,594,240 

• Each annual cost is multiplied by the discount factor and all of the 150 years are added up to 
calculate the Present Worth, discounted cost for the total 150 years. The total discounted cost is 
$221,299,000 
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Table 2 - Programmatic /Cs & Costs 

RequlNdlC ,_.,, Cost % CERCIA ICs 

Evaluate the implementation and effectiveness of Institutional MSA Stewardship+ Prime 

controls for the operable units on an annual basis. Contractor $ 50,000.00 

DOE shall submit a report to EPA and EcolOIY by Month/day of MSA Stewardship 

each year summarlzin1 the results of the evaluation for the $ 15,000 
recedin calendar ear. 

A report is required every five years to dorument effectiveness MSA Stewardship+ Prime 

of the Institutional controls, which must lndude identification of Contractor $ 9,500 
an deficiencies and corrective actions taken 

DOE shall establish and maintain a records system or database WIOS/CHPRC 
that tracks locations and estimated quantities of residual 

$ 410,000.00 
contamination left In place until unrestricted use and exposure 

DOE shall maintain signs that warn river users of potential 
$ 5,000 

hazards alon the shoreline from 100Area waste sites. 
DOE shall post and maintain in good condition "No Trespassin1• 

land ilnd FKillties 
signs alon1 the shoreline. 

Management 
$ 20,000 

DOE shall post and maintain warning si1ns alon1 access roads to 
$ 20,000 

caution site visitors and workers of entlal hazards 

DOE will continue to use a badRing pro1ram to control access to MSA Central Badie Office 

the assodated sites for the duration of the Interim $ 1,000,000 

-Visitors are r uired to be escorted at all times 
U.S. Department of Energy will maintain or Implement access MSA Serurity Operations 

restrictions to prevent publlcaa:ess until final remedial action is 
completed. 

-Trapau Incidents will be report«/ to the Benton County 

Sheri s eand rovidenoti ,cationtoEPAondEcolo 

Onsite excavation permit process to control land use (e.1., well MSA Excavation Permit 

drilling or excavation of soil) Pro1ram 

-No lntrusllle wort Is alow«J on or near the waste 1/m 

-DOE shal Bmlt the ffflJOYal of sol or dcbrls from /ormff waste 

site locations where contaminated soils and/or debris remain at 

depth (i.e., below 4.6mn [ 15/t]) above direct contact/direct 
exposure deonup levels. 

-DOE shaR Bmlt accas to and use of the watff from Heps and 
springs along the columbia river shoreline as long as 

concentrations in the discharge water 6Cttd drinking water 

standards 
-Prohibition on Irrigation 

-l'lleDOEwflp,r,entth•-pmentandusea/p,-tyfor 
residential housing, elementary and secondary schools, childcare 

acilities and playgrounds. 

-Restrlctions on the drillng of new groundwot« In the aistlng 
plumes or their paths 

-lnstltutlonal controls are ~ulrwl ta prevent human oposur-. 
to groundwater. 

-Weldrilhg and GWuse/s p,o/1/bited, ocept/ormanilorlng 
or remediation wells authorized b EPA/Ecolo . 

SUBTOTAL WITH SAi.ES TAX 
Contractors Overhead 

SUBTOTAL 
Contractors Profit 

SUBTOTAL 

Continaencv 

SUBTOTAL WITH CONTINGENCY 

Prolect Manaaement 
Remedial Oeshm 

Construction Man•ement 

SUBTOTAL 

CHPRC OO/G&A 

TOTAL ANNUAL COST 

2,000,000 

785,700.00 

10% 

8" 

IS% 

10% 

°" °" 

30.24% 

100% 

100% 

100% 

100% 

100% 

50% 

100% 

100% 

Subtotal 

12/13/2012 

t of ROD Annual 
Annual Cost Graups Colt/ROD 

!cable Grou 

$ 50,000.00 22 $ 2,273 

$ 15,000.00 22 $ 682 

$ 9,500.00 22 $ 432 

$ 410,000.00 22 $ 111.636 

$ 5,000.00 6 $ 833 

$ 10,000.00 6 $ 1,667 

$ 20,000.00 22 $ 909 

500,000.00 22 $ 22,m 

1,000,000.00 22 $ 45,455 

785,700.00 22 $ 35,714 

I$ 2,IIJ5,2IIO I 

Ii 
~520 

Jo 12111 
Ii ~858 !=5711 

$ 499,887 

I$ ~4611 
$ 383,246.42 

$ 
$ 

I$ !~7111 
$ 1,274,831 

It Si!!!!~ I 
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Table 3 - Five Year Review Periodic Cost (Not included in Programmatic (IC Costs) 

Periodic 5-Year Review ($458,000) 

Cost 
*$458,000 Every 5 years 

MSA + Prime Contractor's effort 

• Note: This cost is not incorporated into the total cost of the /Cs listed above. This is a non-discounted 
cost. 

8 Results/Conclusions 

The Programmatic Institutional Controls costs for 150 years are: 

The total non-discounted cost for the ICs for 150 years is estimated to be $562,781,000 for the Hanford 
site (about $25,600,000 per ROD). The total discounted cost for the ICs at Hanford are estimated at 
$221,299,000 (about $10,100,000 per ROD). 

The total non-discounted cost for the 5-Year Reviews for 150 years is estimated to be $13,740,000 (about 
$625,000 per ROD). The total discounted cost for the 5-Year Reviews for 150 years is estimated to be 
$4,175,000 (about $190,000 per ROD). 
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Appendix A 

Total Programmatic IC Cost 

Present Worth Calculation, 150 years 

12/13/2012 
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Present Value 

A B I C D E I F G I H I 

.E... Discount Rate 2.0% 

...!!.. 
'IIAR CAl'tTAI.COST ANNUAL COST PfRIOOIC COST TOTAi.COST DISCOUNT FACTOR PRES<NT VALUE 

14 2012 0 $ 1.000000 $ . -
~ 2013 1 $ 5,490,542 $ 5,490 542 0.980392 $ 5382 884 

16 2014 2 $ 5,490,542 $ 5,490,542 0.961169 $ 5,277,337 ,._ 
$ $ 17 2015 3 5,490,542 S,490,542 0,942322 $ 5,173,860 

18 2016 4 $ 5,490,542 $ 5,490,542 0.923845 $ 5,072,412 ,._ 
$ $ $ 19 2017 5 5,490,542 5,490,542 0.90S731 4,972,9S3 

J[ 2018 6 $ 5,490,542 $ 5,490,542 0.88ml $ 4,875,444 
21 2019 7 $ 5,490,542 $ 5,490,542 0.870S60 $ 4,779,847 

Ti 2020 8 s 5,490,542 $ 5,490,542 0.853490 $ 4 686,124 
23 2021 9 $ 5,490,542 $ 5,490,542 0.836755 $ 4,594,240 ,._ 

$ $ s 24 2022 10 5,490,542 5,490,542 0.820348 4 504,156 

~ 2023 11 $ 5,490,542 $ 5,490,542 0.804263 s 4,415,840 
26 2024 12 $ 5,490,542 $ 5,490,542 0.788493 s 4,329,255 

][ 2025 13 s 5,490,542 $ 5,490,542 0.773033 $ 4 244,367 
28 2026 14 $ 5,490,542 $ 5,490,542 0.757875 $ 4,161,144 ,._ 

2027 15 $ $ $ 29 5,490,542 5,490,542 0,743015 4,079,553 
30 2028 16 $ 5,490,542 $ 5,490,542 0.728446 $ 3,999,562 
31 2029 17 $ 5,490,542 $ 5,490,542 0.714163 $ 3,921,139 ,._ 

$ $ $ 32 2030 18 5,490,542 5,490,542 0.700159 3 844,254 
33 2031 19 $ 5,490,542 $ 5,490,542 0.686431 $ 3,768,877 ,._ 

$ $ $ 34 2032 20 5,490 542 5,490 542 0.672971 3 694,977 

~ 2033 21 $ 5,490,542 $ 5,490,542 0.659n6 $ 3,622,527 
36 2034 22 $ 5,490,542 $ 5,490,542 0.6"4Q39 $ 3,551,497 ,._ 

$ $ 5,490,542 $ 37 2035 23 5,490 542 0.6341S6 3,481,859 
38 2036 24 $ 5,490,542 $ 5,490,542 0.621721 $ 3,413,588 ,._ 

$ $ $ 39 2037 25 5,490,542 5,490,542 0.609531 3,346,655 
7 2038 26 $ 5,490,542 $ 5,490,542 0.597579 $ 3,281,034 ,._ 

$ $ 41 2039 27 5,490,542 5,490,542 0.585862 $ 3,216,700 
'"Ti 2040 28 $ 5,490,542 $ 5,490,542 0.574375 $ 3,153,627 ,._ 

$ $ $ 43 2041 29 5,490,542 5,490,542 0.563112 3,091,792 ,._ 
30 $ $ s 44 2042 5,490,542 5,490,542 0.552071 3,031,168 

45 2043 31 $ 5,490,542 $ 5,490,542 0.541246 $ 2,971,733 ,._ 
$ $ $ 46 2044 32 5,490,542 5,490,542 O.S30633 2,913,464 

47 2045 33 $ 5,490,542 $ 5,490,542 0.520229 $ 2,856,337 ,._ 
$ $ $ 48 · 2046 34 5,490,542 5,490,542 0.510028 2,800,331 

'49" 2047 35 $ 5,490,542 $ 5,490,542 0.500028 $ 2,745,422 
50 2048 36 $ 5,490,542 $ 5,490,542 0.490223 $ 2,691,591 ,._ 

$ $ $ 51 2049 37 5,490,542 5,490,542 0.480611 2,638,814 
S2 2050 38 $ 5,490,542 $ 5,490,542 0.471187 $ 2,587,073 ,._ 

$ $ $ 53 2051 39 5,490,542 5,490,542 0.<61948 2,536,346 
's4 2052 40 $ 5,490,542 $ 5,490,542 0.452890 s 2,486,614 ,._ 

$ $ $ 55 2053 41 5,490,542 5,490,542 0.444010 2,437,857 ,._ 
$ $ $ 56 2054 42 5,490,542 5,490,542 0.435304 2,390,055 

57 2055 43 $ 5,490 542 $ 5,490,542 0.426769 $ 2,343,192 ,._ 
$ $ $ SB 2056 44 5,490,542 5,490,542 0.418401 2,297,247 

~ 2057 45 s 5,490 542 $ 5,490,542 0.410197 $ 2 252,203 
60 2058 46 $ 5,490,542 $ 5,490,542 0.402154 $ 2,208,042 

"61 2059 47 $ 5,490,542 s 5,490,542 0.394268 $ 2,164,747 
62 2060 48 $ 5,490,542 $ 5,490,542 0.386538 $ 2,122,301 ,._ 

$ $ $ 63 2061 49 5,490,542 5,490,542 0.378958 2,080,687 
64 2062 so $ 5,490,542 $ 5,490,542 0.371528 $ 2,039,889 - $ $ $ 65 2063 51 5,490,542 5,490,542 0.364243 1,999,891 ,._ 

2064 $ $ $ 66 52 5,490,542 5,490,542 0.357101 1,960,678 
67 2065 53 $ 5,490,542 $ 5,490,542 0.3S0099 $ 1,922,233 ,._ 

$ $ $ 68 2066 54 5,490,542 5,490,542 0.343234 1,884,542 
69 2067 55 $ 5,490,542 $ 5,490 542 0.336504 $ 1,847,591 

~ 2068 56 $ 2,745,271 $ 2,745,271 0.329906 $ 905,682 
71 2069 57 $ 2,745 271 $ 2,745,271 0.323437 $ 887,923 
~ 2070 58 $ 2,745,271 $ 2,745,271 0.317095 $ 870,513 
73 2071 59 $ 2,745 271 $ 2,745,271 0.310878 $ 853,444 

~ 2072 60 $ 2,745,271 $ 2,745,271 0.304782 $ 836,710 
75 2073 61 $ 2,745,271 $ 2,745,271 0.298806 $ 820,304 ,._ 

2074 $ 2,745,271 $ 2,745,271 $ 804,219 76 62 0.292947 
77 2075 63 $ 2,745,271 $ 2,745,271 0.287203 $ 788,450 
'7a 2076 64 $ 2,745,271 $ 2,745,271 0.281572 $ 772,991 
79 2077 65 $ 2,745,271 $ 2,745,271 0.276051 s 757,834 
'so 2078 66 $ 2,745,271 $ 2,745,271 0.270638 $ 742,974 -81 2079 67 s 2,745 271 s 2,745 271 0.265331 s 728406 
82 2080 68 s 2,745,271 s 2,745,271 0.260129 s 714,124 
83 2081 69 $ 2,745,271 $ 2,745,271 0.255028 s 700,121 ,._ 

$ $ s 84 2082 70 2 745 271 2 745,271 0.250028 686,394 
"s5 2083 71 $ 2,745,271 s 2,745,271 0.245125 $ 672,935 

86 2084 72 $ 2,745,271 $ 2,745,271 0.240319 $ 659,740 ,._ 
s $ $ 87 2085 73 2,745 271 2,745,271 0.235607 646,804 

'as 2086 74 $ 2,745,271 $ 2,745,271 0.230987 s 634,121 
89 2087 75 $ 2,745,271 $ 2,745,271 0.226458 s 621,688 ,._ 

$ $ s 90 2088 76 2,745,271 2,745,271 0.222017 609,498 
'9i'" 2089 77 $ 2,745,271 $ 2,745,271 0.217664 $ 597,547 

92 2090 78 $ 2,745,271 $ 2,745,271 0.2ll396 s 585,830 ,._ 
$ $ 2,745,271 $ 574,343 93 2091 79 2,745,271 0.209212 
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Present Value 

A 8 C 0 E F G H I I 

13 
YEAR CAPITAL COST ANNUAL COST PfRIOOIC COST TOTAL COST DISCOUNT FACTOR PRESENT VALUE 

~ 2092 80 $ 2,745.271 $ 2,745,271 0.205110 $ 563,082 
95 2093 81 $ 2,745,271 $ 2,745,271 0.201088 $ 552,041 

:K 2094 82 $ 2,745,271 $ 2,745,271 0.197145 $ 541,217 
97 2095 83 $ 2,745,271 $ 2,745,271 0.193279 $ 530,605 ,__ 

2096 84 $ $ $ 98 2,745,271 2,745,271 0.189490 520,200 
99 2097 85 $ 2,745,271 $ 2,745,271 0.185774 $ 510,000 ,__ 

$ $ $ 100 2098 86 2,745,271 2,745,271 0.182132 500,000 
101 2099 87 $ 2,745,271 $ 2,745,271 0.178560 $ 490,197 ,__ 

$ $ $ 102 2100 88 2,745,271 2,745,271 0.175059 480,585 
'Toi 2101 89 $ 2,745,271 $ 2,745,271 0.171627 $ 471,162 
104 2102 90 $ 2,745,271 $ 2,745,271 0.168261 $ 461,923 ,__ 

$ $ $ 105 2103 91 2,745,271 2,745,271 0.164962 452,866 
106 2104 92 $ 2,745 271 $ 2,745 271 0.161728 $ 443,986 ,__ 

$ $ $ 107 2105 93 2,745,271 2,745,271 0.158556 435,281 

~ 2106 94 $ 2,745,271 $ 2,745,271 0.155448 $ 426,746 
109 2107 95 $ 2,745 271 $ 2,745,271 0.152400 $ 418,378 

'Tio 2108 96 $ 2,745,271 $ 2,745,271 0.149411 $ 410,175 
ill 2109 97 $ 2,745,271 $ 2,745,271 0.146482 $ 402,132 ,__ 

2110 $ $ 2,745,271 0.143609 $ 112 98 2,745,271 394,247 m 2111 99 $ 2,745,271 $ 2,745,271 0.140794 $ 386,517 ,__ 
$ $ $ 114 2112 100 2,745,271 2,745,271 0.138033 378,938 

ll5 2113 101 $ 2,745,271 $ 2,745,271 0.135326 $ 371,508 ,__ 
$ $ $ 116 2114 102 2,745,271 2,745,271 0.132673 364,223 

:I£ 2115 103 $ 2,745,271 $ 2,745,271 0.130072 $ 357,082 
118 2116 104 $ 2,745,271 $ 2,745,271 0.127521 $ 350,080 
ll9 2117 105 $ 2,745,271 $ 2,745,271 0.125021 $ 343,216 
uo 2118 106 $ 2,745,271 $ 2,745,271 0.122569 $ 336,486 -121 2119 107 $ 2,745,271 $ 2,745,271 0.120166 $ 329,888 
rn 2120 108 $ 2,745,271 $ 2,745,271 0.117810 $ 323,420 
ill 2121 109 $ 2,745,271 $ 2,745,271 0.115500 $ 317,078 -124 2122 110 $ 2,745,271 $ 2,745,271 0.113235 $ 310,861 
125 2123 111 $ 2,745,271 $ 2,745,271 0.11I01.5 $ 304,766 -
126 2124 112 $ 2,745,271 $ 2,745,271 0.108838 $ 298,790 -
127 2125 113 $ 2,745,271 $ 2,745,271 0.106704 $ 292,931 

128 2126 114 $ 2,745,271 $ 2,745,271 0.104612 $ 287,188 -129 2127 115 $ 2,745,271 $ 2,745,271 0.102561 $ 281,556 
130 2128 116 $ 2,745,271 $ 2,745,271 0.100550 $ 276,036 -
131 2129 117 $ 2,745,271 $ 2,745,271 0.098578 $ 270,623 
m 2130 118 $ 2,745,271 $ 2,745,271 0.096645 $ 265,317 
ill 2131 119 $ 2,745,271 $ 2,745,271 0.094750 $ 260,115 -
134 2132 120 $ 2,745,271 $ 2,745,271 0.092892 $ 255,014 
ill 2133 121 $ 2,745,271 $ 2,745,271 0.091071 $ 250,014 -
136 2134 122 $ 2,745,271 $ 2,745,271 0.089285 $ 245,112 

137 2135 123 $ 2,745,271 $ 2,745,271 0,087534 $ 240,306 -138 2136 124 $ 2,745,271 $ 2,745,271 0.085818 $ 235,594 
139 2137 125 $ 2,745,271 $ 2,745,271 0.084135 $ 230,974 
140 2138 126 $ 2,745,271 $ 2,745,271 0.082486 $ 226,445 ,__ 

$ $ $ 141 2139 127 2,745,271 2,745,271 0.080868 222,005 
142 2140 128 $ 2,745,271 $ 2,745,271 0.079283 $ 217,652 ..__ 

$ $ $ 143 2141 129 2,745,271 2,745,271 o.011n8 213,385 
'14:i 2142 130 $ 2,745,271 $ 2,745,271 0.076204 $ 209,201 
145 2143 131 $ 2,745,271 $ 2,745,271 0.074710 $ 205,099 
146 2144 132 $ 2,745,271 $ 2,745,271 0.073245 $ 201,077 
147 2145 133 $ 2,745,271 $ 2,745,271 0.071809 $ 197,134 -148 2146 134 $ 2,745,271 $ 2,745,271 0.070401 $ 193,269 
149 2147 135 $ 2,745,271 $ 2,745,271 0.069020 $ 189,479 -150 2148 136 $ 2,745,271 $ 2,745,271 0.067667 $ 185,764 
ill 2149 137 $ 2,745,271 $ 2,745,271 0.066340 $ 182,122 -
~ 2150 138 $ 2,745,271 $ 2,745,271 0.065039 $ 178,551 
153 2151 139 $ 2,745 271 $ 2,745,271 0.063764 $ 175,050 

154 2152 140 $ 2,745,271 $ 2,745,271 0.062514 $ 171,617 
m 2153 141 $ 2,745,271 $ 2,745 271 0.061288 $ 168,252 
156 2154 142 $ 2,745 271 $ 2,745 271 0.060086 $ 164,953 
157 2155 143 $ 2,745,271 $ 2,745,271 0.058908 $ 161,719 
~ 2156 144 $ 2,745,271 $ 2,745,271 0.057753 $ 158,548 
159 2157 145 $ 2,745,271 $ 2,745,271 0.056621 $ 155,439 
'"i60 2158 146 $ 2,745,271 $ 2,745,271 0.055510 $ 152,391 
161 2159 147 $ 2,745,271 $ 2,745,271 0.054422 $ 149,403 
'm 2160 148 $ 2,745,271 $ 2,745,271 0.053355 $ 146,474 
163 2161 149 $ 2,745,271 $ 2,745,271 0.052309 $ 143,602 
~ 2162 150 $ 2,745,271 $ 2,745,271 0.051283 $ 140,786 
1015 ..__ 
1011 $ . $ 562,711,000 $ . $ 562,711,000 $ 221.l99,000 
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ECF-Hanford-12-0067, REV. 0 

Appendix B 

Total Programmatic 5-Year Review Cost 

Present Worth Calculation, 150 years 

12/13/2012 
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ECF-Hanford-12-0067, REV. 0 12/13/2012 
Present Value (S-yr) 

A B C 0 E I F I G H I I 

12 - Discount Rate 2.0% 

,...!!.. YEAR CAPITAL COST ANNUAL COST PERIODIC COST TOTAL COST DISCOUNT FACTOR PRESENTVAWE 
14 2012 0 $ . 1.000000 $ . 
~ 2013 1 $ . $ . 0.980392 s 

16 2014 2 $ . s . 0.961169 $ 

:Jz: 201S 3 s . s . 0.942322 $ . 
18 2016 4 s . $ . 0.923845 $ . - s s s $ 19 2017 s 4S8,000 4S8,000 0.905731 414,82S 

20 2018 6 s . s . 0.887971 $ . - s s $ 21 2019 7 . . 0.870560 . 
22 2020 8 $ s . 0.853490 $ - $ $ s 23 2021 9 . . 0.836755 - $ s s $ 24 2022 10 . 4S8,000 4S8,000 0.820348 37S,720 
Ts 2023 11 $ . $ . 0.804263 $ . - $ s s 26 2024 12 . . 0.788493 . 
27 202S 13 $ . s . 0.773033 $ . 
1--

$ s $ 28 2026 14 . . 0.757875 -
J[ 2027 1S $ $ 4S8,000 $ 4S8,000 0.743015 $ 340,301 

30 2028 16 s . s . 0.728446 s . - $ $ $ 31 2029 17 . . 0.714163 . 
32 2030 18 s . s . 0.700159 $ . - s $ s 33 2031 19 . . 0.686431 . 
34 2032 20 $ $ 4S8,000 $ 4S8,000 0.672971 s 308,221 
1-- s s s 3S 2033 21 . . 0.659776 . 
36 2034 22 s . s . 0.646839 s . 
1-- s $ $ 37 203S 23 . . 0.634156 

~ 2036 24 s . s . 0.621721 $ . 
39 2037 2S s $ 4S8,000 s 4S8,000 0.609531 s 279,16S - s s s 40 2038 26 . . 0.597579 . 

41 2039 27 $ s . 0.585862 s . 
1-- s $ s 42 2040 28 . . 0.574375 

'43"" 2041 29 s . s . 0.563112 $ 
44 2042 30 s . s 4S8,000 s 4S8,000 0.552071 $ 2S2.848 - s s s 4S 2043 31 . . 0.541246 . 
46 2044 32 s s 0.530633 s 1--

$ s s 47 204S 33 . . 0.520229 . 
3: 2046 34 s . s . 0.510028 s . 

49 2047 3S s $ 4S8,000 s 4S8,000 0.500028 s 229,013 - s s s so 2048 36 . . 0.490223 . 
Ti 2049 37 $ s . 0.'8061 I $ . 
1-- s s s S2 2050 38 0.471187 . 
53 20S1 39 s $ 0.461948 s . 
1--

$ $ $ $ S4 2052 40 . 4S8,000 4S8,000 0.452890 207,424 

J[ 2053 41 s s 0.444010 s . 
S6 2054 42 $ $ 0.435304 $ . - s $ $ S7 205S 43 0.426769 . 

'sa 2056 44 $ $ . 0.418401 $ . 
S9 20S7 4S s $ 4S8,000 $ 4S8,000 0,410197 s 187,870 

'"60 20S8 46 $ $ . 0.402154 $ . 
61 20S9 47 s . $ 0.394268 $ . 
1--

$ $ s 62 2060 48 . . 0.386538 . 
63 2061 49 s $ 0.378958 $ . 
1-- s $ $ s 64 2062 so 4S8,000 4S8000 0.371528 170,160 

7s 2063 S1 s . $ 0.364243 $ . 
66 2064 S2 $ $ 0.357101 $ . 
~ 206S S3 s . s 0.350099 $ . 
68 2066 S4 s . $ 0.343234 $ . - s s $ $ 69 2067 ss 4S8,000 4S8,000 0.336504 1S4,119 

70 2068 S6 s . s 0.329906 s . 
1-- s s 0.323437 s 71 2069 S7 . . 
1--

$ s $ 72 2070 S8 . . 0.317095 . 
'"73 2071 S9 $ $ 0.310878 $ . 
74 2072 60 s . s 458,000 $ 458,000 0.304782 $ 139,S90 

~ 2073 61 $ . s 0.298806 $ . 
76 2074 62 $ s 0.292947 $ . 
'"n 207S 63 $ . s 0.287203 $ . 
78 2076 64 $ . s . 0.281572 $ . 
:zI ion 6S $ . s 4S8,000 s 458,000 0.276051 $ 126,431 

80 2078 66 $ . s 0.270638 s . 
~ 2079 67 $ . s 0.265331 $ . 
1-- s s $ 82 2080 68 . 0.260129 . 
7 2081 69 s . s 0.255028 $ 
84 2082 70 s . s 4S8,000 s 4S8,000 0.250028 $ 114,S13 - $ s $ 8S 2083 71 . . 0.245125 . 
7 2084 72 s . s . 0.240319 s 
87 2085 73 s . s 0.235607 $ . 
1-- s s s 88 2086 74 . . 0.230987 . 
'gg 2087 7S s . s 4S8000 s 4S8,000 0.226458 s 103,718 

90 2088 76 s . s . 0.222017 s 
1--

$ s s 91 2089 n . . 0.217664 . 
'92 2090 78 $ . s . 0.213396 s . 
93 2091 79 $ . s . 0.209212 s . 
1--

$ $ $ $ 93,940 94 2092 80 . 4S8,000 4S8,000 0.205110 
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ECF-Hanford-12-0067, REV. 0 12/13/2012 
Present Value (5-vr) 

A B C D E F G H I 
13 YEAR CAPITAL OOST ANNUALOOST PERIOOIC OOST TOTALC05T DISCOUNT FACTOR PRESENT VALUE -
~ 2093 81 $ . $ 0.201088 $ 

96 2094 82 $ . $ 0.197145 $ . -.!I... 2095 83 $ . $ . 0.193279 $ . 
~ 2096 84 $ $ . 0.189490 $ . 

99 2097 85 $ . $ 458,000 $ 458,000 0.185774 $ 85,085 

~ 2098 86 $ . $ . 0.182132 $ . 
~ 2099 87 $ $ . 0.178560 $ . 
JEl. 2100 88 $ . $ . 0.175059 $ . 
103 2101 89 $ . - $ . 0.171627 $ . 

2102 90 $ $ 458,000 $ 458,000 0.168261 $ 77,064 104 . 
R 2103 91 $ . $ . 0.164962 $ . 
~ 2104 92 $ . $ . 0.161728 $ . 
~ 2105 93 $ . $ . 0.158556 $ . 
108 2106 94 $ . $ . 0.155448 $ . - $ $ $ 0.152400 $ 69,799 109 2107 95 . 458,000 458,000 

~ 2108 96 $ . $ . 0.149411 $ . 
...!.!! 2109 97 $ $ . 0.146482 $ . 

112 2110 98 $ - $ . 0.143609 $ . 
ill 2111 99 $ . $ . 0.140794 $ . - 2112 100 $ $ 458,000 $ 458,000 0.138033 $ 63,219 ~ . 
115 2113 101 $ . $ . 0.135326 $ . - $ $ 0.132673 $ 116 2114 102 . . . 

JIT 2115 103 $ . $ . 0.130072 $ . 
...!!! 2116 104 $ $ . 0.127521 $ 

~ 2117 105 $ . $ 458,000 $ 458,000 0.125021 $ 57,259 
120 2118 106 $ . $ . 0.122569 $ . - $ $ 0.120166 $ 121 2119 107 . . . 
~ 2120 108 $ . $ . 0.117810 $ . 
~ 2121 109 $ . $ 0.11S500 $ . 

124 2122 110 $ . $ 458,000 $ 458,000 0.113235 $ 51,862 

~ 2123 111 $ . $ . 0.111015 $ 
126 2124 112 $ . $ . 0.108838 $ . - 2125 113 $ $ 0.106704 $ .EZ. . . . 
128 2126 114 $ . $ . 0.104612 $ . - 2127 115 $ $ 458,000 $ 458,000 0.102561 $ 46,973 ~ . 
~ 2128 116 $ . $ 0.100550 $ 

2!! 2129 117 $ . $ 0.098578 $ . 
~ 2130 118 $ . $ . 0.096645 $ 

133 2131 119 $ . $ . 0,094750 $ . - $ $ 458,000 $ 458,000 0.092892 $ 42,545 134 2132 120 . 
ill 2133 121 $ . $ . 0.091071 $ . - 2134 122 $ $ 0.0892!5 $ ~ . . . 
~ 2135 123 $ . $ . 0.087534 $ . 

138 2136 124 $ . $ . 0.085818 $ . - $ $ 458,000 $ 458,000 0.084135 $ 38,534 139 2137 125 . 
J§ 2138 126 $ . $ 0.082486 $ 

141 2139 127 $ . $ . 0.080868 $ . - 2140 128 $ $ 0.079283 $ ~ . . 
143 2141 129 $ . $ 0.077728 $ - 2142 130 $ $ 458,000 $ 458,000 0.076204 $ 34,901 ~ . 
~ 2143 131 $ . $ O.Q74710 $ . 

146 2144 132 $ . $ 0.073245 $ . - 2145 $ $ 0.071809 $ . 147 133 . 
148 2146 134 $ . $ 0.070401 $ - $ $ 458,000 $ 458,000 0.069020 $ 31,611 149 2147 135 . 
~ 2148 136 $ . $ . 0.067667 $ 
151 2149 137 $ . $ . 0.066340 $ . 
EI 2150 138 $ . $ 0.065039 $ . 
153 2151 139 $ . $ . 0.063764 $ . 

154 2152 140 $ . $ 458,000 $ 458,000 0.062514 $ 28,631 -
155 2153 141 $ . $ 0.061288 $ . 

156 2154 142 $ . $ . 0.060086 $ -
157 2155 143 $ $ . 0.058908 $ 

"'isi 2156 144 $ . $ . 0.057753 $ . -
159 2157 145 $ . $ 458,000 $ 458,000 0.056621 $ 25,932 

160 2158 146 $ . $ 0.055510 $ -161 2159 147 $ . $ - 0.054422 $ . 
162 2160 148 $ . $ 0.053355 $ . -163 2161 149 $ . $ . 0.052309 $ 
164 2162 150 $ $ 458,000 $ 458,000 0.0512!3 $ 23,488 
1015 
1016 $ $ . $ 13,740.000 $ 13,740,000 $ 4,175,000 
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