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Table C-40. Comparison of True Mean Deep Zone Soil Concentrations from 216-B-45 Crib
to WAC 173-340-747, Method B Groundwater Protection Standard,

Human Health Risk Assessment.

Does True
WAC Mean Exceed

Number Number Frequency Average 173-340-747 WAC 'Constitueni Constituent units of - of of DIvected Method B 173-340-747Class Name Samples Detects Detection Result -' GWP Method B
Standard GWP.

Standard?

GENCII Cyanide mg/kg 14 5 36% 0.61 320 No

GENCH Nitrate (as N) mg/kg 5 5 100% 244 40 Yes

GENCH Nitrite (as N) mg/kg 5 4 80% 14 4.0 Yes
GENCH Sulfate mg/kg 7 7 100% 161 1,000 No

METAL Aluminum mg/kg 14 14 100% 7,479 45 Yes

METAL Cadmium mg/kg 14 8 57% 0.90 0.69 Yes

METAL Chromium mg/kg 14 12 86% 8.9 28 No

METAL Cobalt mg/kg 14 14 100% 8.3 . 868 No
METAL Copper mg/kg 14 14 100% 14 263 No

METAL Lead mg/kg 14 13 93% 7.3 3,000 No

METAL Mercury mg/kg 8 2 25% 0.084 2.1 No

METAL Nickel mg/kg 14 13 93% 21 130 No
METAL Silver mg/kg 14 2 14% 0.44 14 No

METAL Thallium mg/kg 14 6 43% 0.15 1.6 No

METAL Uranium mg/kg 14 7 50% 13 1.3 Yes
METAL Vanadium mg/kg 14 14 100% 44 2,240 No

SVOA Bis(2-cthylhexyl) phthalate mg/kg 12 9 75% 0.069 14 No

SVOA Butylbenzylphthalate mg/kg 12 2 17% 0.15 893 No

SVOA Diethylphthalate mg/kg 12 2 17% 0.15 72 No

SVOA Di-n-butylphthalate mg/kg 12 1 8% 0.16 11 No

SVOA Di-n-octylphthalate mg/kg 12 5 42% 0.12 532,000 No

VOA Acetone mg/kg 12 2 17% 0.0062 3.2 No

VOA Toluene mg/kg 12 4 33% 0.0025 7.3 No
Washingron Administrasve Code (WAC) 173-340-747, -Dkriving Soil Concentrations for Ground Water Protection."
GENCHI
GWP
SVOA
VOA

general chemical.
groundwater protection.
semi-volatile organic analytc.
volatile organic analyte.
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Table C-41. Comparison of True Mean Deep Zone Soil Concentrations from 216-B-47 Crib
to WAC 173-340-747, Method B Groundwater Protection Standards,

Human Health Risk Assessment.

Does True
WAC Mean Exceed

Constilueti Constituent Number Number Frequency Average 173-340-747 WAC
Clss CNaten Units of of or Detected Method B 173-340-747Class Name Samples Detects Detection Result GWP Method B

Standard GWP
Standard?

GENCH Complex cyanide mg/kg 3 3 100% 116 320 No

GENCII Cyanide mg/kg 13 6 46% 28 320 No

GENCH Free cyanide mg/kg 4 4 100% 1.9 320 No
GENCH Nitrite (as N) mg/kg 6 1 17% 0.60 4.0 No

GENCH Sulfate mg/kg 6 6 100%. 92 1,000 No

METAL Cadmium mg/kg 12 8 67% 0.69 0.69 No

METAL Lead mg/kg 12 12 100% 5.0 3,000 No

METAL Nickel mg/kg 12 12 100% 24 130 No

METAL Thallium mg/kg 12 3 25% 0.13 1.6 No

METAL Uranium mg/kg 12 7 58% 61 1.3 Yes

PEST Dichlorodiphenyltrichloro- mg/kg 12 1 8% 0.012 3.5 No
ethane

SVOA Bis(2-cthylhexyl) phthalatc mg/kg 12 7 58% 0.13 14 No

SVOA Di-n-butylphthalate mg/kg 12 5 42% 0.19 11 No

SVOA Di-n-octylphthalate mg/kg 12 6 50% 0.11 532,000 No

SVOA Pentachlorophenol mg/kg 12 2 17% 0.73 0.012 Yes

VOA 1,1,I-trichlorocthane mg/kg 12 2 17% 0.0042 1.6 No
VOA Acetone mg/kg 12 4 33% 0.011 3.2 No

VOA Toluene mg/kg 12 1 8% 0.0044 7.3 No
Washington Ad,,,,istraliw Code (WAC) 173-340-747, -Deriving Soil Concentrations for Ground Water Protection."
GENCH
GwP
PEST
RADD
SVOA
VOA

- general chemical.
- groundwater protection.
- pesticide.
- decayed radiological.
- semi-volatile organic analyte.
- volatile organic analyte.
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Table C-42. Comparison of True Mean Deep Zone Soil Concentrations from 216-B-48 Crib
to WAC 173-340-747, Method B Groundwater Protection Standards,

Human Health Risk Assessment.
Does True

WAC .Mean Exceed
Number Number Frequency Average 173-340-747 WACConstituent Consttuent Units of of of . Detected Method 8 173-340-747lass : Name Samples Detects Detection. Result CWP -Method B

Standard. CWP
Standard?

GENCI Complex cyanide mg/kg 3 3 100% 76 320 No
GENCH Cyanide mg/kg 30 4 40% 23 320 No

GENCH Free cyanide mg/kg 3 3 100% 1.2 320 No

GENCII Nitrate(asN) mg/kg 5 5 100/0 276 40 Yes
GENCII Nitrite(asN) mg/kg 5 3 60% 9.9 4.0 Yes
GENCH Sulfate mg/kg 5 5 100%'. 151 1,000 No

METAL Lead mg/kg 10 10 100% 6.8 3,000 No

METAL Mercury mg/kg 10 6 60% 0.15 2.1 No

METAL Nickel mg/kg to 10 100% 48 130 No

METAL Selenium mg/kg 10 I 10% 0.44 5.2 No

METAL Thallium mg/kg 10 5 50% 0.15 1.6 No

METAL Uranium mg/kg 9 7 78% 54 1.3 Yes

PEST Dichlorodiphenyltrichloro- mg/kg 10 1 10% 0.011 3.5 No
ethane

SVOA Bis(2-ethylhexyl) phthalatc mg/kg 10 3 30% 0.15 14 No

SVOA Di-n-butylphthalate mg/kg 10 1 10% 0.16 11 No

SVOA Di-n-octylphthalate mg/kg 10 1 30% 0.16 532.000 No

VOA Methylene chloride mg/kg 9 1 11% 0.0028 0.025 No

VOA Toluene mg/kg 9 1 11% 0.0024 7.3 No
Washington Administrative Code (WAC) 173-340-747, -Deriving Soil Concentrations for Ground Water Proiclion."
GWP - groundwater protection.
SVOA - semi-volatile organic analyte.
VOA - volatile organic analyte.
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Table C-43. Comparison of True Mean Deep Zone Soil Concentrations from 216-B-49 Crib
to WAC 173-340-747, Method B Groundwater Protection Standards,

Human Health Risk Assessment.
Does Trite

WAC Mean Exceed

Constituent Constituent Number Number Frequency Average 173-340-747 WAC
Class Name Units of of of Detected Method B 173-340-747

Samples Detects Detection Result GWP Method B
Standard GWP

Standard?

GENCH Complex cyanide mg/kg I 1 100% 21 320 No

GENCII Cyanide mc'kg 17 3 18% 1.9 320 No
GENCII Freecyanide mg/kg I I 100% 0.19 320 No

GENCH Sulfate mg/kg I I 100% 92 3,000 No

METAL Copper mg/kg 17 16 94% 14 263 No

METAL Lead mg/kg 17 17 100% 4.8 3,000 No

METAL Mercury mg/kg 16 5 31% 0.089 2.1 No

METAL Nickel mg/kg 17 17 100% 10 130 No
METAL Selenium mg/kg 17 1 6% 0.21 5.2 No

METAL Silver mkg 15 2 13% 0.93 14 No

METAL Thallium mg/kg 17 2 12% 0.20 1.6 No

METAL Uranium mg/kg IS 5 28% 10 1.3 Yes

SVOA Bis(2-ethylhexyl) phthalate mg/kg I 4 36% 0.14 14 No

SVOA Di-n-butylphthalate mg/kg 11 4 36% 0.84 11 No

SVOA Di-n-octylphthalate mQ/kg I 1 1 9% 0.17 532,000 No

VOA 2-Butanone mg/kg I 1 1 9% 0.0054 22 No

VOA Acetone mg/kg 12 3 25% 0.014 3.2 No

VOA Methylene chloride mg/kg 12 2 17% 0.0097 0.025 No
II n i , I I C GI d WI "I I *CII.VA
asingon, i nisrative % r v ,) - - , rng o

GENCH - general chemical.
GWP - groundwater protection.
SVOA - semi-volatile organic analyte.
VOA - volatile organic analyte.
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Table C-44. Comparison of True Mean Deep Zone Soil Concentrations from 216-B-50 Crib
to WAC 173-340-747, Method B Groundwater Protection Standards,

Human Health Risk Assessment.
Dones True

-VAC Mean Exceed
Constituent Constitueur Number Number Frequency Average 173-340-747 WAC

Cos n Cn en Units of of of Dvtected Method B 173-340-747
Samples Detects Detection Result GW? Methed B

Standar GWP
- . Standard?

METAL Nickel mg/kg 8 8 100% 9.1 130 No

METAL Silver mg/kg 8 1 13% 1.0 14 No
METAL Uranium mg/kg 9 1 11% 3.3 1.3 Yes
SVOA Bis(2-ethylhexyl) phthalate mg/kg 2 3 50% 0.11 14 No
SVOA Di-n-butylphthalate mg/kg S I 33% 0.14 11 No
VOA Acetone mg/kg 2 I 50% 0.050 3.2 No

VOA Methylenechloride mg/kg 2 I 50% 0.019 0.025 No
Washington Administrative Code (WAC) 173-340-747, -criving Soil Concentrations for Ground Water Protection."
GWP - groundwater protection.
SVOA - semi-volatile organic analyte.
VOA - volatile organic analyte.

Table C-45. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards. (16 Pages)

Contaminant EPC 90% UCL l'EF/'FV MAX Air - Industrial Exceed Air RBC?'Baclground .. Cone. .. Air RBIC

216-B-7A
Cadmium 0.07 1 1.32E+09 5.30E-1 1.39E-05 EPC less than

background

Chromium 13.5 l8.5 1.32E+09 1.02E-0S 2.98E-07 EPC less than
background

Copper 15 22 1.32E+09 1.14E-08 - EPClessthan
background

Lead 23.3 10.2 1.32E+09 1.77E-08 - No RBC

Nickel 13.7 19.1 1.32E+09 1.04E-08 - EPClessthan
I_ background

Uranium 0.995 NA 1.32E+09 7.54E-10 - No RBC
EPC - exposure point concentration.
VF - volatilization factor.
NA - none available.

U-L
RBC
PEF

upper cofiucnce limit.
risk-based concentration.
particulate emission factor

Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxics Control Act Cleanup Regulations
(CLARC). Version 3.1.
DOE/RL-2003-1 1, Remedial Investigation Report for the 200-CIW-5. 200-C W-2 200-CW-4, and 200-SC-1 Operable
Units.
Washington Administrative Code (WAC) 173-340-750 "Cleanup Standards to Protect Air Quality"
Washington Administrative Code (WAC) 173-340-900. "Tables," Table 749-3.
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Table C-45a. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for 216-T-26 Crib.

I nrr It,.4 Colic. Air R xcedAi RCContainan FPC Exceed Soil ,F/V,+ Mlax Air Industri EcedAalRC

216-T-26

Cadmium 0.46 EPC less than 1.32E+09 3.48E-10 1.39E-05 EPC less than
background background -

Chromium 10.8 EPC less than 1.32E+09 8.18E-09 2.98E-07 EPC less than
background background

Copper 14 EPC less than 1.32E+09 1.06E-OS - EPC less than
background background

Lead 10.1 EPClessihan 1.32E+09 7.65E-09 - EPClessihan
background background

Nickel 13 EPC less than 1.32E+09 9.85E-09 - EPC less than
background background

Uranium 1.8 No 1.32E+09 1.36E-09 - No RBC

Phenol 0.11 No 1.32E+09 8.33E-Il - No RBC
EPC - exposure point concentration. UCL - upper confdence limit.
VF - volatilization factor. RBC - risk-based concentration.
NA - none available. PEF - particulate emission factor

Ecology 94-145. Cleanup Leils and Risk Calrnations Under the Model Tories Confrol Act Cleanup Regulations
(CLARC). Version 3.1.

b DOE/RL-2003-1 1, Remedial Investigation Report for the 200-C W-5. 200-CW-2. 200-CIW-4. and 200-SC-1 Operable
Units.
Washington Adninistrative Code (WAC) 173-340-750, 'Cleanup Standards to Protect Air Quality"

d Washington Adminisirative Code (WAC) 173-340-900, -Tahles7 Table 749-3.

Table C-45b. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for 216-B-36 Trench.

90% UC m CPEF/V Max Air Industrial Exceed Air hBC
Contaminant EI'C Backgrounid PE"' Cone., Air RISC' ExedArIC

216-B-36 Trench

Aluminum 7,600 11,800 1.32E+09 5.76E-06 - EPC less than
background

Cadmium 0.1 1 1.32E+09 7.58E-1 1.39E-05 EPC less than
background

Calcium 9,610 NA 1.32E+09 7.28E-06 - No RBC

Chromium 11.6 18.5 1.32E+09 8.79E-09 2.98E-07 EPC less than
background

Copper 15.1 22 1.32E+09 1.14E-OS - EPClessthan
background

Iron 18,100 32,600 1.32E+09 2.37E-05 - EPC less than
background
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Table C-45b. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for 216-B-36 Trench.

Contaminant .l. ErU PEFIVFa - Mar Air ltsa F ecd Air RBC?I I_____ Batckgroudj Cone Air RIC7
216-B-36 Trench (cont'd.)
Lead 8 10.2 1.32E+09 6.06E-09 - EPC less than

background

Magnesium 3,820 NA 1.32E+09 2.89E-06 - No RBC

Manganese 287 .512 1.32E+09 2.17E-07 4.90E-05 EPC less than
background

Mercury 0.089 0.33 1.32E+09 6.74E-1I - EPC less than
background

Nickel 12.1 19.1 1.32E+09 9.17E-O9 - EPClessthan
background

Potassium 1,140 NA 1.32E+09 8.64E-07 - No RBC

Sodium 551 NA 1.32E+09 4.17E-07 - No ROC

Uranium It NA 1.32E+09 8.33E-09 - No RBC
Vanadium 55.1 85.1 1.32E+09 4.17E-OS - EPC less than

background
Zinc 43.9 67.8 1.32E+09 3.33E-08 - EPC less than

background
EPC - exposure point concentration. UCL - upper confidence limit.
VF - volatilization factor. RBC - risk-based concentration.
NA - none available. PEF - particulate emission factor

Ecology 94-145, Cleanup Levels and Risk Calculations Under Ihe Model Taxies Control Act Cleanup Regulations
(CLARC), Version 3.1.

b DOEIRL-2003-1 1, Remedial Investigation Reportfor the 200-C W-5, 200-CIW-2. 200-CW-4. and 200-SC-I Operable
Units.
Washington Administrative Code (WAC) 173-340-750. "Cleanup Standards to Protect Air Quality"

d Washington Administrative Code (WAC) 173-340-900, 'Tablcs," Table 749-3.
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Table C-45c. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-46 Trench.

EPCt 901/ liJCI Max Air Indlustrial EcedArRC
Conaminant EPC Background PEF/N . x Cone. Ainrkp Exceed Air RBC

216-8-46 Trench

Aluminum 4,720 11,800 1.32E+09 3.58E-06 - EPC less than
- _background

Antimony 5.7 NA 1.32E+09 4.32E-09 - No RBC

Arsenic 2.7 6.5 1.32E+09 2.05E-09 5.81E-06 EPC less ihan
background

Barium 70.7 132 1.32E+09 5.36E-08 5.00E-04 EPC less than
background

Beryllium 0.44 1.5 1.32E+09 3.33E-10 - EPC less than
background

Cadmium 1.5 I 1.32E+09 1.14E-09 1.39E-05 No

Chromium 8.5 18.5 1.32E+09 6.44E-09 2.98E-07 EPC less than
background

Cobalt 9.4 15.7 1.32E+09 7.12E-09 - EPC less than
background

Copper 17.8 22 1.32E+09 1.35E-08 - EPC less than
background

Iron 16,500 32,600 1.32E+09 1.25E-05 - EPClessthan
background

Lead 5.7 10.2 1.32E+09 4.32E-09 - EPC less than
background

Manganese 267 512 1.32E+09 2.02E-07 4.90E-05 EPC less than
background

Mercury 0.06 0.33 1.32E+09 4.55E-1I - EPC less than
background

Nickel 10.8 19.1 1.32E+09 8.38E-09 - EPC less than
background

Potassium 1250 NA 1.32E+09 9.47E-07 - No RBC
Sodium 450 NA 1.32E409 3.41E-07 - NoRBC

Thallium 0.6 NA 1.32E+09 4.558-10 - No RBC

Uranium 1.7 NA 1.32E+09 1.29E-09 - No RBC
Vanadium 30.3 85.1 1.32E+09 2.30E-08 - EPC less than

background

Zinc 39.1 67.8 1.32E+09 2.96E-08 - EPC less than
background

4,4'-DDT 0.034 NA 1.32E+09 2.58E-1I - NoRBC
Aroclor-1254 0.34 NA 1.32E+09 2.58E-10 4.38E-05 No
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Table C-45c. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-46 Trench.

90%JCL. J Max Air idrialContaminant EPC PE/VFrr, Exceed Air RBC?
I~ ~ ~ ~~ __ I akrud(Oe irRK

216-B-46 Trench (cont'd)

Gamma-BUIC 0.017 NA 1.32E+09 1.29E-Il - NoRBC
(Lindane)

tleptachlor 0.017 NA 1.32E+09 1.29E-11 - No RBC
4,6-sinitro- I.7 NA 1.32E+09 1.29E-09 - No RBC
2-methylphenol

Benzoicacid 0.041 NA 1.32E+09 3.11E-1I - NoRBC
Bis(2-ethylhcxyl) 0.17 NA 1.32E+09 1.29E-10 6.30E-03 No
phthalate

Di-n-butylphthalate 0.096 NA 1.32E+09 7.27E-1 I 3.50E-01 No
EPC - exposure point concentration. UCL - upper confidence limit.
VF - volatilization factor. ROBC - risk-based concentration.
NA - none available. PEF - particulate emission factor

Ecology 94-145, Cleanup Levels and Risk Cakculations Under the Model Toxies Control Act Cleanup Regulations
(CLARC). Version 3.1.

b DOEIRL-2003-l I. Remedial Investigation Report for the 200-CW-5. 200-CW-2. 200-CW-4. and 200-SC-1 Operable
Units.
Washington Administratie Code (WAC) 173-340-750, "Cleanup Standards to Protect Air Qualityf

d Washington Andministrative Code (WAC) 173-340-900, "Tables." Table 749-3.

Table C-45d. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-57 Trench.

Contamiant EPC 90 UCL PEF Air Indusrial Exceei Air RBC?

216-B-57 Trench

Aluminum 3,410 11,800 1.32E+09) 2.58E-06 - EPC less than
background

Arsenic 2.2 6.5 1.32E+09 1.67E-09 5.81E-06 EPC less than
background

Barium 40.6 132 1.32E+09 3.08E-08 5.00E-04 EPC less than
background

Beryllium 0.35 1.5 1.32E+09 2.65E-10 - EPClessthan
background

Cadmium 0.72 I 1.32E+09 5.45E-10 1.39E-05 EPClessthan
background

Calcium 6,9S4 NA 1.32E+09 5.29E-06 No RBC

Chromium 8 18.5 1.32E+09 6.06E-09 2.98E-07 EPC less than
background

Cobalt 6.8 15.7 1.32E+09 5.15E-09 - EPC less than
background

Copper 11.2 22 1.32E+09 8.48E-09 - EPC less than
background
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Table C-45d. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-57 Trench.

F.0 CU CL I mAi industri
Conlaminant EPCcPEF/Vnd Coaic. irdRfri Exceed Air RBC?

216-B-57 Trench (cont'd.)

Iron 8.800 32.600 1.32E+09 6.67E-06 - EPC less than
background

Lead 5.5 10.2 1.32E+09 4.17E-09 - EPC less than
background

Magnesium 2,400 NA 1.32E+09 1.82E-06 - No RDC

Manganese 188.5 512 1.32E+09 1.43E-07 4.90E-05 EPC less than
background

Nickel 8.3 19.1 1.32E+09 6.29E-09 - EPC less than
background

Potassium 932 NA 1.32E+09 7.06E-07 - No RBC

Silver 2.2 0.73 1.32E+09 1.67E-09 - No RBC

Sodium 184 NA 1.32E+09 1.39E-07 - No RBC

Uranium 1.8 NA 1.32E+09 1.36E-09 - No RBC

Vanadium 15.8 85.1 1.32E+09 1.20E-08 - EPClessthan
background

Zinc 24.7 67.8 1.32E+09 1.87E-08 - EPC less than
background

Dis(2-ethylhexyl) 0.17 NA 1.32E+09 1.29E-10 6.30E-03 No
phthalate

Chrysene 0.04 NA 1.32E+09 3.03 E-I - No RBC

Di-n-butylphthalate 2.4 NA 1.32E+09 1.82E-09 3.50E-01 No
Pyrene 0.049 NA 1.32E+09 3.71E-Il - NoRBC
4-methyl-2- 0.005 NA 1.32E+09 3.79E-12 - No RBC
pentanone

Acetone 0.022 NA 12,554 1.75E-06 3.50E-01 No
Methylenechloride 0.017 NA 2,425 7.01E-06 5.30E-02 No
Toluene 0.003 NA 3,553 8.44E-07 3.90E-01 No

EPC - exposure point concentration.
VF - volatilization factor.
NA - none available.
a Ecology 94-145, Cleanup Levels and Risk

UCL -
RBC -

upper confidence limit.
risk-based concentration.

PEF - particulate emission factor
Calculations Under the Model Toxics Control Act Cleanup Regulations

(CLARC). Version 3.1.
b DOERL-2003-l I , Remedial Investigation Report for the 200-C W-5, 200-CIW-2, 200-CW-4 and 200-SC-1 Operable

Units.
Washington Administrative Code (WAC) 173-340-750, -Cleanup Standards to Protect Air Quality"

' Washington Administrative Code (WAC) 173-340-900, "Tables." Table 749-3.
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Table C-45e. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-58 Trench.

Max 3ax 90% IJCL I Max Air industrEal Exceed AirContarn t Detect Detect Bckound PEF/ b Con. AirRBC -RBC?
C-4174 C-4

216-P-58 Trench

Arsenic 8.8 8.8 6.5 132E+09 6.67E-09 5.81E-06 No
Barium 70 87 132 1.32E+09 6.56E-08 5.00E-04 Max detect less

than
background

Bismuth 10 NA NA 1.32E+09 7.48E-09 - Max detect less
than

background

Chromium 6.2 4.8 18.5 1.32E+09 4.66E-09 2.98E-07 Max detect less
than

background

Nickel 7.9 1I 19.1 1.32E+09 8.18E-09 - Max detect less
than

background
Selenium 7.3 4.4 0.33 1.32E+09 5.56E-09 - Max detect less

than
background

Aroclor-1254 0.93 NA NA 1.32E+09 7.05E-10 4.38E-05 Max detect less
than

background
Diethylphthalate 0.49 NA NA 1.32E+09 3.71E-10 2.8 Max detect less

than
background

Acetone . NA 52 NA 12,554 4.14 E-03 0.35 Max detect less
than

background
Oil and grease NA 1.350 NA 1.32E+09 1.02E-06 - Max detect less

than
background

UCL - upper confidence limit.
VF - volatilization factor.
PEF - particulate emission factor

Ecology 94-145, Cleanup Lewis and
(CLARC). Version 3.1.

NA - noneavailable.
ROC - risk-based concentration.

Risk Calculations Under :he Model Toxics Control Act Cleanup Regulations

b DOEIRL-2003-1l , Remedial Investigation Report for the 200-CW-5, 200-CIW-2 200-CWV-4, and 200-SC-1 Operable
Units.
Washington Administrative Code (WAC) 173-340-750. "Cleanup Standards to Protect Air Quality"

d Washington Administrativ Code (WAC) 173-340-900, -Tables,- Table 749-3.
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Table C-45f. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-43 Crib.

90% UCL, pEavr i Air Industrial Air Exceed Air
Contarnin.nt EPC Background Colc. R 'c RUCT

216-B-43 Crib
Aluminum 4.530 33,800 1.32E+0) 3.43E-06 - EPClessthan

background

Arsenic 2.2 6.5 1.32E+09 1.67E-09 5.81E-06 EPClessthan
background

Barium 92 132 1.32E+09 6.97E-08 5OCE-04 EPC less than
background

Beryllium 0.42 1.5 1.32E+09 3.18E-10 - EPClessthan
I _background

Calcium 10,335 NA 1.32E+09 7.83E-06 - No RBC

Chromium 7.1 18.5 1.32E+09 5.38E-09 2.98E-07 EPC less than
background

Cobalt 8.2 15.7 1.32E+09 6.2 1E-09 - EPC less than
background

Copper 15 22 1.32E+09 1.14E-0S - EPC less than
background

iron 15,239 32,600 1.32E+0) 1.15E-05 - EPC cssthan
background

Lead 4.9 10.2 1.32E+09 3.71E-09 - EPClessthan
background

Magnesium 3,641 NA 1.32E+09 2.76E-06 - No RBC
Manganese 259 512 1.32E+09 1.96E-07 4.90E-05 EPC less than

background
Nickel 8.1 19.1 1.32E+09 6.14E-09 - EPClessthan

background
Potassium 1,200 NA 1.32E+09 9.09E-07 - No RBC
Silver 2.4 0.73 1.32E+09 1.82E-09 - . No RBC

Sodium 441 NA 1.32E+09 3.51E-02 - No RBC
Vanadium 27 85.1 1.32E+09 2.OSE-08 - EPC less than

background

Zinc 31 67.8 1.32E+09 2.35E-08 - EPC less than
background

Bis(2-ethylhexyl) 0.057 NA 1.32E+09 4.32E-31 6.30E-03 No
phthalate

Di-n-butyl- 0.055 NA 1.32E+09 4.17E-I I 3.50E-01 No
phthalate

Pentachloropheno 0.15 NA 1.32E+09 1.14E-10 - No RBC

Acetone 0.082 NA 12,554 6.53E-06 3.50E-01 No

C-142



DOE/RL-2003-64 DRAFT A

Table C-45f. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-43 Crib.

Contaminant j PC 90%UCL PF/V.., Max Air IndustrialAir Exceed Air
.IBackground . C411 - RUC' . WC?

216-13-43 Crib (cont'd.)
Methylenechloride 0.031 NA 2.425 1.28E-05 5.30E-02 No

EPC - exposure point concentration. UCL - upper confidence limit.
VF - volatilization factor. RDC - risk-based concentration.
NA - none available. PEF - particulate emission factor

Ecology 94-145, Cleanup Levels and Risk Calculations tinder the Afodel Toxies Control Act Cleanup Regulations
(CLA RC). Version 3.1.

b DOE/RL-2003-1 I, Remedial Investigation Report for the 200-CW-S. 200-CW-2 200-CIV-4, and 200-SC-I Operable
Units.
Washington Administrative Code (WAC) 173-340-750. -Cleanup Standards to Protect Air Quality-

d Washington Administrutive Code (WAC) 173-340-900, "Tables," Table 749-3.

Table C-45g. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-44 Crib.

Contam~nn EPC 90% UCL PN Max Air Industrial Air ExceedAir.
C mnt EPC Background PEF Conc. ROC' RHC?

216-B-44 Crib

Aluminum 5,004 11,800 1.32E+09 3.79E-06 - EPC less than
background

Arsenic 2.2 6.5 1.32E+09 1.67E-09 5.81 E-06 EPC less than
background

Barium 72 132 1.32E+09 5.45E-08 5.00E-04 EPC less than
background

Beryllium 0.42 1.5 1.32E+09 3.18E-10 - EPC less than
background

Calcium 9,140 NA 1.32E+09 6.92E-06 - No RBC
Chromium 6.5 18.5 1.32E+09 4.92E-09 2.98E-07 EPC less than

background

Cobalt 9 15.7 1.32E+09 6.82E-09 - EPC less than
background

Copper 13 22 1.32E+09 9.85E-09 - EPClessthan
background

Iron 14,848 32,600 1.32E+09 1.12-05 - EPClessthan
background

Lead 4.6 10.2 1.32E+09 3.48E-09 - EPClessthan
background

Magnesium 3,612 NA 1.32E+09 2.74E-06 - No RBC

Manganese 286 512 1.32E+09 2.17E-07 4.90E-05 EPC less than
background

Nickel 9 19.1 1.32E+09 6.82E-09 - EPClessthan
background

Potassium 1,196 NA 1.32E+09 9.06E-07 - No RBC

Silver 1.8 0.73 1.32E+09 1.36E-09 - No RBC
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Table C-45g. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-44 Crib.

Contaminant EPC Ba% Uc l PEF/VAb Max Air Industrial Air Exceed Air
BAclround Con. RBCC RCG?

216-B-44 Crib (cont'd.)

Sodium 243 NA 1.32E+09 1.88E-07 - No RBC

Uranium 1.4 NA 1.32E+09 1.06E-09 - No RBC

Vanadium 26 85.1 1.32E+09 1.97E-08 - EPC less than
background

Zinc 31 67.8 1.32E+09 2.35E-08 - EPC less than
background

2-chlorona- 0.074 NA 1.32E+09 5.61 E-1 I - No RBC
phthalene

Benzoic acid 0.058 NA 1.32E+09 4.39E-1I - No RBC

Bis(2-ethylhexyl) 0.12 NA 1.32E+09 9.09E-1 I 6.30E-03 No
phthalate

Di-n-butyl- 0.062 NA 1.32E+09 4.70E-I I 3.50E-01 No
phthalate

Phenol 0.12 NA 1.32E+09 9.09E-I - No RBC

Methylene chloride 0.02 NA 2,425 8.25E-06 5.30E-02 No

Toluene 0.0034 NA 3,553 9.62E-07 3.90E-01 No
EPC - exposure point concentration. UCL - upper confidence limit.
VF - volatili/ation factor. RBC - risk-based concentration.
NA - none available. PEF - particulate emission factor

Ecology 94-145, Cleanup Lewis and Risk Calculations Under the Model Taxies Control Act Cleanup Regulations
(CLARC). Version 3.1.
DOE/RL-2003-1 I, Renmedial Inwvstigation Report for the 200-CW-5. 200-CW-2. 200-CV-4. and 200-SC-I Operable
Units.

* Washington Administrativ Code (WAC) 173-340-750. "Cleanup Standards to Protect Air Quality"
d Washington Administrative code (WAC) 173-340-900, "Tables," Table 749-3.

Table C-45h. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-45 Crib.
EPC 90% UCL PEF/F Max Air Industrial Air ExceedContaminant Background Cone. - RBC Air RBC?

216-B-45 Crib

Nitrate 5.9 52 1.32E+09 4.47E-09 - EPC less than
background

Sulfate 8.7 237 1.32E+09 6.59E-09 - EPC less than
background

Aluminum 5,979 11,800 1.32E+09 4.53E-06 - EPClessthan
background

Arsenic 2 6.5 1.32E+09 1.52E-09 5.81E-06 EPC less than
background

Barium 69 132 1.32E+09 5.23E-08 5.OOE-04 EPC less than
background
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Table C-45h. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-45 Crib.

Contaminant E PC 110. P F9/%CF: Max Air Industrial Air Exceed
I j Backgrounidc Colic... j. U AirRBC?.

216-B-45 Crib (cont'd.)

Beryllium 0.73 1.5 1.32E+09 5.53E-10 - EPClcssthan
background

Cadmium 0.95 1 1.32E+09 7.20E-10 1.39E-05 EPC less than
background

Calcium 7,890 NA 1.32E+09 5.98E-06 No RBC

Chromium 12 18.5 1.32E+09 9.09E-09 2.98E-07 EPC less than
background

Cobalt 10 1537 1.32E+09 7.58E-09 - EPC less than
background

Copper 13 22 1.32E+09 9.85E-09 - EPC less than
background

Iron 19,528 32,600 1.32E+09 1.48E-05 - EPC less than
background

Lead 18 10.2 1.32E+09 1.36E-08 - No RBC

Magnesium 4.437 NA 1.32E+09 3.36E-06 - No RBC

Manganese 304 512 1.32E+09 2.30E-07 4.90E-05 EPC less than
background

Nickel 9.3 19 1.32E409 7.05E-09 - EPClcssthan
background

Potassium 1,089 NA 1.32E+09 8.25E-07 - No RBC

Silver 1.7 0.73 1.32E+09 1.29E-09 - No RBC

Sodium 333 NA 1.32E+09 2.52E-07 - No RBC

Thallium 0.11 NA 1.32E+09 8.33E-1I - No RBC

Vanadium 41 85.1 1.32E+09 3.11E-08 - EPClessthan
background

Zinc 38 67.8 1.32E+09 2.8E-08 - EPC less than
background

Bis(2-ethylhexyl) 0.073 NA 1.32E+09 5.53E-1I 6.30E-03 No
phthalate

Dicthylphthalate 0.014 NA 1.32E+09 1.06E-1 - No RBC

llexadecanoic acid 0.19 NA 1.32E+09 1.44E-10 - No ROC

Toluene 0.003 NA 3,553 8.49E-07 3.90E-01 No
EPC - exposure point concentration.
VF - volatilization factor.
NA - none available.

UCL - upper confidence limit.
RBC - risk-based concentration.
PEF - particulate emission factor

* Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxis Control Act Cleanup Regulations
(CLA RC). Version 3.1.

b DOE/RL-2003-1 1, Remedial Investigation Report for the 200-CW-5, 200-CIW-2. 200-CIW-4. and 200-SC-1 Operable
Units.

c Washington Administrative Code (WAC) 173-340-750. "Cleanup Standards to Protect Air Quality"
d Washington Administrative Code (WAC) 173-340-900, "Tables." Table 749-3.
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Table C-45i. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-47 Crib.

Contaminant EPC 90% UCL- PFFA Max Air Industrial Air Exceed
I Background Conc. ROC Air RC?

216-B-47 Crib
Aluminum 4,718 11,800 1.32E+09 3.57E-06 - EPClessthan

background

Arsenic 2.3 6.5 1.32E+09 1.74E-09 5.81E-06 EPClessthan
background

Barium 75 132 1.32E+09 5.68E-08 5.00E-04 EPC less than
background

Beryllium 0.28 1.5 1.32E+09 2.12E-10 - EPCless than
background

Cadmium I I 1.32E+09 7.58E-10 1.39E-05 EPClessthan
background

Calcium 8,536 NA 1.32E+09 6.47E-06 - No RBC

Chromium 9 18.5 1.32E+09 6.82E-09 2.98E-07 EPC less than
background

Cobalt 8 15.7 1.32E+09 6.06E-09 - EPC less than
background

Copper 12 22 l.32E409 9.09E-09 - EPC less than
background

Iron 14,578 32,600 1.32E+09 1.10E-05 - EPC less than
background

Lead 5 10.2 1.32E+09 3.79E-09 - EPClcssthan
background

Magnesium 3,490 NA 1.32E+09 2.64E-06 - No RBC
Manganese 268 512 1.32E+09 2.03E-07 4.90E-05 EPC less than

background

Nickel I 19.1 1.32E+09 8.33E-09 - EPC less than
background

Potassium 11.600 NA 1.32E+09 8.79E-06 - No RBC

Sodium 258 NA 1.32E+09 1.95E-07 - No RBC

Uranium 1.1 NA 1.32E+09 8.33E-10 - No RBC

Vanadium 27 85.1 1.32E+09 2.05E-08 - EPC less than
background

Zinc 30 67.8 1.32E+09 2.27E-08 - EPC less than
background

Dichlorodiphenyltri 0.011 NA 1.32E+09 8.33E-12 - No RBC
chloroethane

Bis(2-ethylhexyl) 0.22 NA 1.32E+09 1.67E-10 6.30E-03 No
phthalate I I I
Di-n-butylphthalate 0.037 NA 1.32E+09 2.80E-]I 3.50E-01 No
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Table C-45i. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-47 Crib.

Contaminant EPC 90%UCL PEF/VF MlaxAr Industrial Air Exceed
Background Conc. RUC Air RBC?

216-8-47 Crib (cont'd.)
Pentachlorophenol 0.15 NA 1.32E+09 1.14E-10 - No RBC

Toluene 0.001 NA 3,553 2.81E-07 3.90E-01 No
EPC - exposure point concentration. UCL - upper confidence limit.
VF - volatilization factor. RBC - risk-based concentration.
NA - none available. PEF - particulate emission factor

Ecology 94-145, Cleanup Levels and Risk Calculations Under the Alodel Toxics Control Act Cleanup Regulations
(CLARC), Version 3.1.

* DOE/RL-2003-1 , Remedial Investigation Report for the 200-CW-5, 200-CIW-2, 200-C W-4, and 200-SC-I Operable
Units.
Washington Administrative Code (WAC) 173-340-750, "Cleanup Standards to Protect Air Quality"

d Washington Administrarive Code (WAC) 173-340-900. "Tables," Table 749-3.

Table C-45j. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-48 Crib.

Contaminant EPC 90' YO, PE,/ Max Air industrial Air Exceed
Backgmund Can. RBC Air RBC?

216-B-48 Crib

Aluminum 5,695 11,800 1.32E+09 4.31 E-06 - EPC less than
background

Arsenic 2.1 6.5 1.32E+09 1.59E-09 5.81E-06 EPClessthan
background

Barium 76 132 1.32E+09 5.76E-08 5.OOE-04 EPC less than
background

Beryllium 0.38 1.5 1.32E+09 2.88E-10 - EPClessthan
background

Calcium 7,450 NA 1.32E+09 5.72E-06 - EPC less than
background

Chromium 8.4 18.5 1.32E+09 6.36E-09 2.98E-07 EPC less than
background

Cobalt 9.1 15.7 1.32E+09 6.89E-09 - EPClessthan
background

Copper I 22 1.32E+09 8.33E-09 - EPC less than
background

Iron 16,849 32,600 1.32E+09 1.28E-05 - EPC less than
background

Lead 5.1 10.2 1.32E+09 3.8GE-09 - EPC less than
background

Magnesium 3,756 NA 1.32E+09 2.85E-06 - No RBC

Manganese 292 512 1.32E+09 2.2 1E-07 4.90E-05 EPC less than
background

Nickel 15 19.1 1.32E+09 1.14E-08 - EPC less than
background

Potassium 1 ,335 NA 1.32E+09 I .OIE-06 - NoRBC
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Table C-45j. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-48 Crib.

Contaminant FPC 90vFF Max Air Industrial Air Exceed
m P Background Coic. RBC Air RBC?

216-B48 Crib (cont'd.)

Sodium 237 NA 1.32E+09 1.80E-07 - No ROC

Uranium 2.5 3.2 1.32E+09 1.89E-09 - EPC less than
background

Vanadium 35 85.1 1.32E+09 2.65E-08 - EPC less than
background

Zinc 34 67.8 1.32E+09 2.58E-08 - EPC less than
background

Dichlorodiphenyl- 0.0062 NA 1.32E+09 4.70E-12 - No RBC
trichloroethane

Bis(2-ethyihexyl) 0.26 NA 1.32E+09 1.97E-10 6.30E-03 No
phthalate

Toluene 0.003 NA 3,553 2.81E-07 3.90E-01 No
EPC - exposure point concentration. UCL - upper confidence limit.
VF - volatilization factor. RBC - risk-based concentration.
NA - noneavailable. PEF - particulate emission factor
a Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Taxies Control Act Cleanup Regulations

(CLA RC). Version 3.1.
b DOE/RL-2003-1 1, Remedial Investigation Report for the 200-C W-S, 200-CW-2. 200-CIW-4, and 200-SC-I Operable

Units.
* Washington Administrative Code (WAC) 173-340-750. -Clcanup Standards to Protect Air Qualityf
d Washington Administrative Code (WAC) 173-340-900, -Tables,- Table 749-3.

Table C-45k. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-49 Crib.

Contamina t EPC 90% UCL EF/ Max Air Industrial Air Air RIIC?Background PE/Vb onc. ROC EWe

216-B-49 Crib

Aluminum 5,138 1100 1.32E+09 3.89E-06 - EPC less than
background

Arsenic 3.2 6.5 1.32E+09 2.42E-09 5.81 E-06 EPC less than
background

Barium 62 132 1.32E+09 4.70E-08 5.00E-04 EPC less than
background

Beryllium 0.41 1.5 1.32E+09 3.11E-10 - EPClessthan
background

Cadmium 0.68 I 1.32E+09 5.15E-10 - EPClessthan
background

Calcium 7,179 NA 1.32E+09 5.44E-06 - NoRBC
Chromium 11 18.5 1.32E+09 8.33E-09 2.98E-07 EPC less than

background
Cobalt t0 15.7 1.32E+09 7.58E-09 - EPC less than

background
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Table C-45k. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-49 Crib.

Contaminnt FPC B% Ckg PEF/n' Max Air industrial Air Eteceed Air RUC?
I8 Bclkground Cu. RBC1

216-B-49 Crib (cont'd.)

Copper 77 22 1.32E+09 5.83E-08 - No RIBC
Iron 18,646 32,600 1.32E+09 1.41E-05 - EPC less than

background

Lead 7 10.2 1.32E+09 5.30E-09 - EPC less than
background

Magnesium 3,805 NA 1.32E+09 2.88E-06 - No RBC
Manganese 285 512 1.32E+09 2.16E-07 4.90E-05 EPC less than

background

Nickel 9.9 19.1 1.32E+09 7.50E-09 - EPC less than
background

Potassium 1,070 NA 1.32E+09 8.11E-07 - NoRBC
Silver 1.8 0.73 1.32E+09 1.36E-09 - No ROC

Sodium 306 NA 1.32E+09 2.32E-07 - NoRBC
Vanadium 43 85.1 1.32E+09 3.26E-08 - EPC less than

background

Zinc 36 67.8 1.32E+09 2.73E-08 - EPC less than
background

Bis(2-cthylhcxyl) 0.071 NA 1.32E+09 5.38E-1 I 6.30E-03 No
phthalate

Di-n-butylphrhalate 3.1 NA 1.32E+09 2.35E-09 3.50E-01 No
Acetone 0.059 NA 12,554 4.70E-06 3.50E-01 No
Methylenechloride 0.026 NA 2,425 1.07E-05 5.30E-02 No

EPC - exposure point concentration.
VF - volatilization factor.
NA - none available.

Ecology 94-145, Cleanup Levels and Risk
(CLARO Version 3.1.

UCL - upper confidence limit.
RBC - risk-based concentration.
PEF - particulate emission factor

Calculations Under the MAodel Toxics Control Act Cleanup Regulations

b DOE/RL-2003-1 1, Remedial Investigation Report for the 200-CW-5, 200-C W-2, 200-CW-4, and 200-SC-1 Operable
Units.
Washington Administratim Code (WAC) 173-340-750, "Cleanup Standards to Protect Air Quality"

d Washington Administrative Code (WAC) 173-340-900. "Tabics," Table 749-3.
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Table C-451. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-50 Crib.

Contaminnt EPC 90% UCL PEF'/r' Max Air Industrial Air Exceed Air
Background Conc. RBC' RBC?

216-B-50 Crib

Aluminum 4,437 I 18(K) 1.32E+09 3.36E-06 - EPC less than
background

Arsenic 1.8 6.5 1.32E+09 1.36E-09 5.81E-06 EPC less than
background

Barium 67 132 1.32E+09 5.08E-OS 5.00E-04 EIPC less than
background

Beryllium 0.41 1.5 1.32E+09 3.11E-10 - EPC less than
background

Calcium 7,605 NA 1.32E+09 5.76E-06 - No RBC

Chromium 6.3 18.5 1.32E+09 4.77E-09 2.98E-07 EPC less than
background

Cobalt 7.5 15.7 1.32E+09 5.68E-09 - EPC less than
background

Copper II 22 1.32E+09 8.33E-09 - EPC less than
background

Iron 13.737 32,600 1.32E+09 1.04E-05 - EPC less than
background

Lead 4.3 10.2 1.32E+09 3.26E-09 - EPC less than
background

Magnesium 3,273 NA 1.32E+09 2.48E-06 - No RBC

Manganese 270 512 1.32E+09 2.05E-07 4.90E-05 EPC less than
background

Nickel 8.4 19.1 1.32E+09 6.36E-09 - EPC less than
background

Potassium 1,241 NA 1.32E+09 9.40E-07 - No RBC

Sodium 232 NA 1.32E+09 1.76E-07 - No RBC

Uranium 1.6 3.2 1.32E+09 1.21 E-09 - EPC less than
background

Vanadium 25 85.1 1.32E+09 1.89E-08 - EPC less than
background

Zinc 29 67.8 1.32E+09 2.20E-08 - EPC less than
background

Di-n-butylphthalate 0.79 NA 1.32E+09 5.98E-10 3.50E-01 No
EPC - exposure point concentration.
VF - volatilization factor.

UCL -
ROC -

upper conflicnce limit.
risk-based concentration.

NA - none available. PEF - particulate emission factor
Ecology 94-1 45, Cleanup Levels and Risk Calculations Under the Model Toxies Control Act Cleanup Regulations
(CL-ARC). Version 3.1.
DOEJRL-2003-1 1, R emedial Investigation Report for the 200-CWV-5. 200-C W-2, 200-CIW-4. and 200-SC-1 Operable
Units.

6 Washington Administrative Code (WAC) 173-340-750, "Cleanup Standards to Protect Air Quality"
d Washington Administrative Code (WAC) 173-340-900. 'Tables," Table 749-3.
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Table C-46. Summary of RESRAD Input Parameters, Human Health Risk Assessment. (5 Pages)

Description Parameter 200-TW-1/200-PW-5 Value Rationale and Citation

Exposure pathways External gamma: active Based on 200-TW-11200-TW-2 work plan

Inhalation: active conceptual exposure model (DOE/RL-2000-38)
and refinement of the model as part of the RI

Plant ingestion: suppressed report (DOEIRL-2002-42); for protection of

Meat ingestion: suppressed groundwater evaluation, only the drinking water

Milk ingestion: suppressed pathway is active.

Aquatic foods: suppressed

Drinking water- suppressed

Soil ingestion: active

Radon: suppressed

RO1 - CZ Area of CZ Varies by exposure area: see Site-specific areas from WIDS.
Table C-48

Thickness of CZ (baseline) Varies by exposure area: see Assumes that site is contaminated at 95% UCL
Table C-48 from surface to 4.6 m bgs.

Length parallel to aquifer flow Varies by exposure area: see Site-specific.
Table C-48

Radiation dose limit (industrial scenario) 15 mrern/yr Risk framework.

Elapsed time since waste placement 0 Environmental samples were collected in 200 1.

Exposure-point concentrations Chemical-specific See Tables C-2 through C-8 and Tables C-9
through C-15.

Exposure-point concentrations Cover depth (no-cover) 0 Assumes that site is contaminated at 95% UCL
from surface to 4.6 m bgs.

R013 - Cover and CZ Cover depth (cover) Varies by exposure area: see Represents actual conditions of cover based on

Hydrological Data Table 2-5 in this feasibility study RI results.

Cover material density (baseline) 1.6 Site-specific.

Cover material density (cover) 1.6 Site-specific.

Cover erosion rate 0.001 RESRAD default.

_Density of CZ 1.6 Site-speciric values based on RI results.
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Table C-46. Summary of RESRAD Input Parameters, Human Health Risk Assessment. (5 Pages)

Description Parameter 200-TW-1/200-PV-5 Value Rationale and Citation

CZ erosion rate 0.001 RESRAD default.

0.43 Site-specific values based on physical propertyCZ total porosity samples from R1 and WHC-EP-0883.

CZ field capacity 0.09 Site-specific values based on physical property
samples from RI and WIC-EP-0883.

CZ hydraulic conductivity 6570 WVIC-SD-EN-SE-004.

CZ b parameter 4.05 ANUEAD-4, Table E:2; CCN 070578.

Humidity in air . 8 RESRAD default.

Evapotranspiration coefficient 0.656 EPA/910/R-97/005; WDOI1320-015.

Wind speed 3.4 PNNL-12087.

. 0.16 Based on 16 cm (6.3 in.) average annual rainfall
Precipitation (DOEIRL-92-19).

Irrigation rate 0 Industrial exposure scenario.

Irrigation mode Overhead RESRAD default.

Runoff coefficient 0.2 RESRAD default.

Watershed area for nearby stream or pond 1.00E+06 RESRAD default.

Accuracy for water/soil computations 0.001 RESRAD default.

Density of SZ 1.9 Site-specific value based on RI results and
B1-01177.

RO14 - SZ Hydrological Data SZ total porosity 0.27 Site-specific values based on physical property
samples from RI and WhIC-EP-0883.

SZ effective porosity 0.23 Site-specific values based on physical property
samples from RI and WHC-EP-0883.

SZ field capacity 0.04 Site-specific values based on physical property
samples from RI and WHC-EP-0883.

SZ hydraulic conductivity 365,000 WHC-SD-EN-SE-004.

SZ b parameter 4.05 ANUEAD-4, Table E:2; CCN 070578.

Water table drop rate 0.001 RESRAD default.

Well pump intake depth below water table 4.6 Typical RCRA well screen length.
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Table C-46. Summary of RESRAD Input Parameters, Human Health Risk Assessment. (5 Pages)
- lescriptiort Parameter 200-TW-1/200-PW-5 Value Rationale and Citation

Nondispersion or mass-balance Nondispersion RESRAD default.

Well pumping rate 250 RESRA D default.

Number of unsaturated strata I Site-specific.

ROI 5 - Uncontaminated and Thickness - Strata 1 23.2 Site-specific values based on RI results and
Unsaturated Strata Hydrological current water table elevation data.
Data Soil density 1.9 Site-specific value based on RI results and

B HI-01177.

Total porosity 0.27 Site-specific values based on physical property
samples from RI and WVHC-EP-08 83.

Effective porosity 0.23 Site-specific values based on physical property
samples from RI and WHC-EP-0883.

Field capacity 0,04 Site-specific values based on physical property
samples from RI and VIlC-EP-0883.

Soil-specific b parameter 4.05 ANIJEAD-4, Table E:2; CCN 070578.

Hydraulic conductivity 700 WIIC-SD-EN-SE-004.

R016 - Distribution Coefficients Distribution coefficients (KC.) for Arm-241: 300 PNNL- 11800.
and Leach Rates for Individual contaminated zone, uncontaminated zone, Co-60: 1.200
Radionuclides and SZ Cs-137: 1,500

Fu-152/154/155: 300
Tritium (11-3): 0

Ni-63: 300
Np-237: 15

Saturated leach rate 0 RESRAD default.

Saturated solubility 0 RESRAD default.

Inhalation rate 7,300 WDOH/320-015.

ROI7 - Inhalation and External Mass loading for inhalation 0.0001 WDOI{/320-015.
Gamma Dilution length for airborne dust 3 RESRAD default.

Exposure duration 30 WAC 173-340.

Inhalation shielding factor 0.4 RESRAD default.
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Table C-46. Summary of RESRAD Input Parameters, Human Health Risk Assessment. (5 Pages)
Description Parameter. 200-TW-1/200-PW-5 Valt Rationale and Citation

External gamma shielding factor 0.8 WDOII/320-015
Indoor time fraction (industrial scenario) 0.137 200 Area industrial scenario; onsite 2,000 hr/yr

(indoors 60%).
Outdoor time fraction (industrial scenario) 0.091 200 Area industrial scenario; onsite 2,000 hr/yr

(outdoors 40%).
Shape factor I RESRAD default.
Fruits, vegetables, and grain consumption 110 WDOH/320-015.

RO18 - Ingestion Pathway Data, Leafy vegetable consumption 2.7 VDO/320-015.
Dietary Parameters Milk consumption 100 WDOHI/320-015.

Meat and poultry consumption 36 WDOH/320-015.

Fish consumption 5 WDOI/320-015.

Other seafood consumption 0.9 WDOH1/320-015.
Soil Ingestion 36.5 WDOH/320-015.
Drinking water intake 730 WDOIH/320-015.

Drinking water contamination fraction 1 RESRAD default.
Household water contamination fraction I RESRAD default.
Livestock water contamination fraction I RESRAD default.
Irrigation water contamination fraction 0 RESRAD default.
Aquatic food contamination fraction I RESRAD default.
Plant food contamination fraction -1 RESRAD default.
Meat contamination fraction -1 RESRAD default.
Milk contamination fraction -l RESRAD default.
Livestock fodder intake for meat 68 RESRAD default.

R019 - Ingestion Pathway Data, Livestock fodder intake for milk 55 RESRAD default.
Nondietary Livestock water intake for meat 50 RESRAD default.

Livestock water intake for milk 160 RESRAD default.

Livestock intake of soil 0.5 RESRAD default.

1)
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Table C-46. Summary of RESRAD Input Parameters, Human Health Risk Assessment. (5 Pages)

Descriptidn . Parameter 200-TW-l/200-PW-5 Value Rationale and Citation

Mass loading for foliar deposition 0.0001 RESRAD default.

Depth of soil mixing layer 0.15 RESRAD default.

Depth of roots 3 RESRAD default.

Groundwater fractional usage - drinking I RESRAD default.
water

Groundwater fractional usage - household I RESRAD default.
usage

Groundwater fractional usage - livestock I RESRAD default.
water

Groundwater usage - irrigation 0 RESRAD default.

R021 - Radon - Not used
ANIUEAD-4, User's Alanualfor RESRAD. l'ersion 6.
D.H I-01177, Borehole Summary Report for the 216-8-2-2 Ditch.
CCN 070578, Estimation ofthe Soil-Specific Exponential Parameter(s)."
DOEtRL,92-19, 200 East Groundwater Aggregate Area Management Study Report.
DOE/RL-2000-3 8, 200-T 71Y I Scavenged Waste Group Operable Unit and 200- 7V2 Tank Waste Group Operable Unit R1/FS Work Plan.
DOE/RL-2002-42, Remedial Investigation Report for the 200-TIY I and 200-TW7-2 Operable Units (Includes the 200-PY-5 Operable Unit).
EPA19 I 0R-97/005, EPA Region 10 Supplemental Ecological Risk Assessment Guidance for Superfund.
PNNL I 1800, Composite Analysis for LowLevel Waste Disposal in the 200 Area Plateau of the lanford Site
PNNL- 12087, Climatological Data Summary 1998 with Historical Data.
Resource Conservation and Recovery Ane of 1976,42 U.S.C. 6901, ct seq.
WAC 173-340, "Model Toxics Control Act - Cleanup.-
Waste Information Data System report, hanford Site database.
W DOI/320-0 15, lanford GuIdance for Radiological Cleanup.
WIIC.EP-0883, Variability and Scaling of Hydraulic Properties for 200 Area Soils. Hanford Site.
WIIC-SD-EN-SE-004, Site CharacterIzation Report: Results of Detailed Evaluation of the Suitability ofthe Site Proposedfor Disposal of 200 Areas Treated Fffluent.

CZ - contaminated 7one. SZ - saturated zone.
RCRA - Resource Conservation and Recovery Act of 1976. UCL - upper confidence limit.
RESRAD - RESidual RADioactivity. WIDS - Waste Information Data System.
RI - remedial investigation.
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Table C-47. Native American Exposure Scenario (from Harris and Harper 1997).

Exposure Route Subsistence intake Exposure Frequency (dayfyr)

Soil, ingestion 200 mg/day I80

Soil, dermal I mg/cmkday, 5,000 cm' 180

Soil, inhalation (dust) 20 m'/day 180

Soil, external 24 kr/day 180, 12 hr/day

Air, inhalation 20 m'/day 365

Water, ingestion 3 i/day 365

Water, inhalation 15 m'/day 365

Water, dermal 0.17 hr/day 365

Water, external 2.6 hr/day, swimming 70

Biota, fish 0 g/day' 365

Biota, meat (game) 250 g/day 365

Biota, fowl 44 g/day 365

Biota, other organs 54 g/day 365

Diota, breast milk 742 mUday 365 for I to 2 yrs

Diota, fruit and vegetation 8.2 g/day or 574 g/70 kg-day 365

Sweat lodge, inhalation and I hr/day 365
dermal

No contaminated fish consumption is assumed from the 200-CW-l waste sites because the
contaminants currently in the vadose zone have been shown through modeling and comparison to
groundwater protection standards to not impact the groundwater. Therefore, no impacts to the river
or the fish are expected from these contaminants.

Harris, S. G. and B. L. Harper, 1997, "A Native American Exposure Scenario," Risk Analysis, Vol. 17,
No. 6, Plenum Publishing Corporation, New York, New York.

Table C-48. Site-Specific RESRAD Input Parameters.

Parameter 216-B-43 216-B-44 216-B-45 216-B-47 216-B-48 216-B-49 216-P-50
ROI1 -CZ _

Area of CZ 529 529 529 529 529 529 529

Thickness of 4.6 4.6 4.6 4.6 4.6 4.6 4.6
CZ (baseline)

Length parallel 13 13 13 13 13 13 13
to aquifer flow
(M)
CZ - contaminated zone.
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Table C-49. Summary of RESRAD Modeling for Radionuclide Dose Rates
Industrial, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

Total Dose Time Primary Percentage of
(mrem/yr) (years) Radionuclide - Total Dose

216-B43 Crib

3.85E+00 0 Cesium-137 42.9% Ground

Radium-226 56.8%

3.81E+00 1 Cesiun-137 42.3% Ground

Radium-226 57.3%

2.66E+00 50 Cesium-137 19.6% Ground

Radium-226 80.3%

2.04E+00 150 Radium-226 97.4% Ground

1.54E+00 500 Radium-226 100.0% Ground

1.07E+00 1,000 Radium-226 100.0% Ground

216-B-44 Crib .-

4.58E+00 0 Cesium-137 47.7% Ground

Radium-226 52.1%

4.53E+00 1 Cesium-137 47.1% Ground

Radiun-226 52.7%

3.02E+00 50 Cesium-137 22.8% Ground

Radium-226 77.2%

2.24E+00 150 Radium-226 97.0% Ground

1.68E+00 500 Radium-226 100.0% Ground

1.17E+00 1,000 Radium-226 - 100.0% Ground

216-11-45 Crib

3.11 E+00 0 Cesium-137 47.4% Ground

Radium-226 52.4%

3.08E+00 1 Cesium-137 46.9% Ground

Radium-226 53.0%

2.06E+00 50 Cesium-137 22.6% Ground

Radium-226 77A%

1.53E+00 150 Radium-226 97.0% Ground

1.15E+00 500 Radium-226 100.0% Ground

7.98E-01 1,000 Radium-226 100.0% Ground

- - _ 216-B47 Crib

5.12E+01 0 Cesium-137 61.1% Ground

Radium-226 38.8%

5.05E+01 1 Cesium-137 60.6% Ground

Radium-226 39.4%
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Table C-49. Summary of RESRAD Modeling for Radionuclide.Dose Rates
Industrial, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

Total Dose Time Primary Percentage of Primary Pathway
(nrern/yr) (years) Radionuclide Total Dose

2.93E+01 50 Cesium-137 33-6% Ground

Radium-226 66.3%

1.91E+01 150 Radium-226 94.9% Ground

1.40E+01 500 Radium-226 100.0% Ground

9.73E+00 1,000 Radium-226 100.0% Ground

216-l-48 Crib

4.68E+00 0 Cesium-137 35.3% Ground

Radium-226 63.7%

4.64E+00 1 Cesium-137 34.8% Ground

Radium-226 64.2%

3.45E+00 50 Cesiun-137 15.1% Ground

Radium-226 84.5%

2.77E+00 150 Radium-226 98.1% Ground

2.10E+00 500 Radium-226 100.0% Ground

1.46E+00 1,000 Radium-226 100.0% Ground

216-1-49 Crib

9.21E-01 0 Cesium-137 96.1% Ground

9.OOE-01 1 Cesium-137 96.1% Ground

2.89E-01 50 Cesium-137 96.3% Ground

2.86E-02 150 Cesium-137 96.6% Ground

8.70E-06 500 Cesium-137 97.6% Ground

8.27E-11 1,000 Cesium-137 98.5% Ground

216-B-50 Crib

4.37E+00 0 Cesium-137 49.9% Ground

Radium-226 50.0%

4.32E+00 1 Cesium-137 49.4% Ground

Radium-226 50.6%

2.82E+00 50 Cesium-137 24.4% Ground

Radium-226 75.6%

2.06E+00 150 Radium-226 96.7% Ground

1.54E+00 500 Radium-226 100.0% Ground

1.07E+00 1,000 Radium-226 100.0% Ground
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Table C-49. Summary ofRESRAD Modeling for Radionuclide Dose Rates
Industrial, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

Total Dose Ti Primary Radionuclide Percent o Total Pnary Pathway(mremlyr) J (years): : I I :" , '. : . . .1 1 .j~ .hiai*

216-B-26 Trench : - -

3.1E+05 0 Cesium-137 99% Ground

3.IE+05 I Cesium-137 99% Ground

9.9E+04 50 Cesium-137 99% Ground

9.8E+03 150 Cesium-137 99% Ground

6.9E+00 500 Plutonium-239 49% Ground

Cesium-137 43%

3.5E+00 1,000 Plutonium-239 94% Ground
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Table C-50. Summary of RESRAD Modeling for Radionuclide Risk
Industrial, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

Total Risk Time Primary Percentage of' Primary Pathway
(years) Radionuecide Total Risk

216-1-43 Crib

7.66E-05 0 Cesium-137 35.3% Ground

Radium-226 64.4%

7.59E-05 I Cesium-137 34.8% Ground

Radium-226 64.9%

5.63E-05 50 Cesium-137 15.1% Ground

Radium-226 84.8%

4.53E-05 150 Radium-226 98.1% Ground

3.44E-05 500 Radium-226 100.0% Ground

2.39E-05 1,000 Radium-226 100.0% Ground

216-11-44 Crib

8.97E-05 0 Cesium-137 39.9% Ground

Radium-226 60.0%

8.88E-05 1 Cesium-137 39.3% Ground

Radium-226 60.5%

6.34E-05 50 Cesium-137 17.8% Ground

Radium-226 82.2%

4.96E-05 150 Radium-226 97.7% Ground

3.75E-05 500 Radium-226 100.0% Ground

2.60E-05 1,000 Radium-226 100.0% Ground

216-1-45 Crib

6.10E-05 0 Cesium-137 39.6% Ground

Radium-226 60.3%

6.04E-05 I Cesium-137 39.1% Ground

Radium-226 60.8%

4.32E-05 50 Cesium-137 17.6% Ground

Radium-226 82.3%

3.39E-05 150 Radium-226 97.8% Ground

2.56E-05 500 Radium-226 100.0% Ground

1.78E-05 1,000 Radium-226 100.0% Ground

216-B-47 Crib

9.61E-04 0 Cesium-137 53.3% Ground

Radium-226 46.7%

9.49E-04 I Cesium-137 52.7% Ground

Radium-226 47.2%

5.95E-04 50 Cesium-137 27.1% Ground
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Table C-50. Summary of RESRAD Modeling for Radionuclide Risk
Industrial, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)
Time Primary Percentage ofTotalR (years) Radonuclide Total Risk Primry Pathway

Radiurn-226 72.9%

4.20E-04 150 Radium-226 96.2% Ground

3.13E-04 500 Radium-226 100.00/ Ground

2.17E-04 1,000 Radium-226 100.0% Ground

216-B-48 Crib

9.51E-05 0 Cesium-137 28.4% Ground

Radium-226 70.7%

9.44E-05 1 Cesium-137 28.0% Ground

Radium-226 71.1%

7.39E-05 50 Cesiurn-137 11.5% Ground

Radium-226 88.1%

6.14E-05 150 Radium-226 98.6% Ground

4.69E-05 500 Radiurn-226 100.0% Ground

3.25E-05 1,000 Radium-226 100.0% Ground

216-B-49 Crib

1.51E-05 0 Cesium-137 95.9% Ground

1.48E-05 1 Cesiurn-137 95.9% Ground

4.75E-06 50 Cesium-137 96.0% Ground

4.69E-07 150 Cesiurn-137 96.4% Ground

1.43E-10 500 Cesium-137 97.4% Ground

1.36E-15 1,000 Cesium-137 98.4% Ground

216-B-50 Crib

8.50E-05 0 Cesium-137 42.0% Ground

Radium-226 58.0%

8A2E-05 1 Cesium-137 41.5% Ground

Radium-226 58.5%

5.90E-05 50 Cesium-137 19.1% Ground

Radium-226 80.9%

4.55E-05 150 Radium-226 97.6% Ground

3.44E-05 500 Radium-226 100.0% Ground

2.39E-05 1,000 Radium-226 100.0% Ground
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Table C-50. Summary of RESRAD Modeling for Radionuclide Risk
Industrial, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

TotaRisk Time Primary Radionuclide Percenta IofTotal Primnry Pathway

- 216-B-26 Trench

4.3 0 Ccsium-137 99% Ground

4.2 1 Cesium-137 99% Ground

1.4 50 Cesium-137 99% Ground

0.13 150 Cesium-137 99% Ground

S.CE-05 500 Plutonium-239 49% Ground

Cesium-137 43%

8.9E.06 1,000 Plutonium-239 94% Ground
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Table C-51. Summary oCRESRAD Modeling for Radionuclide Dose Rates
Native American, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

Total Dose Time Primary Percentage of. i
(mremlyr) (years) Radionuclide Tot) DOS. Primary Pathway

216-8-43 Crib -

5.89E+01 0 Cesium-137 19.5% Plant

Radium-226 33.0%

Strontium-90 46.1%

5.82E+01 1 Cesium-137 19.3% Plant

Radium-226 33.9%

Strontium-90 45.5%

3.90E+01 50 Radium-226 69.7% Plant

Strontium-90 20.9%

2.85E+01 150 Radium-226 96.1% Plant

2.13E+01 500 Radium-226 100.0% Plant

1.48E+01 1,000 Radium-226 99.9% Plant

216-1-44 Crib

5.28E+01 0 Cesium-137 28.7% Ground

Radiuni-226 40.1%

Strontium-90 31.2%

5.24E+01 1 Cesium-137 28.3% Ground

Radium-226 41.1%

Strontium-90 30.7%
3.94E+01 50 Cesium-137 12.1% Plant

Radium-226 75.3%

Strontium-90 12.6%
3.08E+01 150 Radium-226 97.0% Plant

2.32E+01 500 Radiun-226 100.0% Plant

1.61E+01 1,000 Radium-226 100.0% Plant

.__ _ .216-8-45 Crib

3.53E+01 0 Cesium-137 29.0% Ground

Radium-226 41.0%
Strontium-90 27.5%

3.50E+01 1 Cesium-137 28.6% Ground

Radium-226 42.0%

Strontium-90 27.0% 

2.64E+01 50 Cesium-137 12.2% Plant

Radium-226 76.6%

Strontium-90 11.0%
2.10E+01 150 Radium-226 97.2% Plant
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Table C-51. Summary oCRESRAD Modeling for Radionuclide Dose Rates
Native American, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

Total Dose 1 Time . Primary Percentage or Primary Pathway
(mren/yr) (years) Radionuclide Total Dose

1.59E+01 500 Radium-226 100.0% Plant

. I0E+01 1,000 Radium-226 I 0O.0o Plant

216-B47 Crib -

4.61E+02 0 Cesium-137 47.2% Ground

Radium-226 38.3%

Strontium-90 14.5%

4.57E+02 1 Cesium-137 46.5% Ground

Radium-226 39.3%

Strontium-90 14.3%

3.35E+02 50 Ccsium-137 20.4% Ground

Radium-226 73.6%

2.57E+02 150 Radiurn-226 96.7% Plant

1.93E+02 500 Radiun-226 100.0% Plant

1.34E+02 1,000 Radium-226 100.0% Plant

216-B-48 Crib

1.33E+02 0 Radium-226 19.9% Plant

Strontium-90 71.5%

1.31E+02 I Radiurn-226 20.6% Plant

Strontium-90 70.9%

6.91E+01 50 Radium-226 53.6% Plant

Strontium-90 41.2%

4.02E+01 150 Radium-226 92.8% Plant

2.90E+01 500 Radium-226 100.0% Plant

2.01E+01 1,000 Radium-226 100.0% Plant

.: -__ _.. _ I., I 216-B-49 Crib -

7.59E+01 0 Strontium-90 91.9% Plant

7.4 1E+01 1 Strontium-90 91.9% Plant

2.29E+01 50 Strontium-90 91.5% Plant

2.07E+00 150 Strontium-90 90.7% Plant

4,67E-04 500 Cesium-137 12.6% Plant

Strontium-90 87.4%

2.95E-09 1,000 Cesium-137 19.2% Plant

Strontium-90 80.8%
216-B-50 Crib

3.82E+01 0 Cesium-137 39.7% Ground

Radium-226 j 50.8%
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Table C-51. Summary of RESRAD Modeling for Radionuclide Dose Rates
Native American, Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (3 Pages)

Total Dose Time- Primary Percentage of .
(mrem/yr) (years) Radionuclide Total Dose Primary Pathway

3.80E+01 1 Cesium-137 39.0%/c Ground

Radium-226 51.9%

3.27E+01 50 Cesium-137 14.6% Ground

Radium-226 83.1%

2.79E+01 150 Radium-226 98.1% Plant

2.13E+01 500 Radium-226 100.0% Plant

1.48E+01 1,000 Radium-226 100.0% Plant
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Table C-52. Summary of RESRAD Modeling for Radionuclide Risk
Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (4 Pages)

Native American,

Time Primary Percentage of
SR(years) Radionuclide Total Risk ________Pathwa

216-1-43 Crib

9.81E-04 0 Cesium-137 19.2% Ground

Radium-226 34.8%

Strontium-90 37.3%

9.68E-04 1 Cesium-137 19.0% Ground

Radium-226 35.2%

Strontium-90 36.9%

6.66E-04 50 Radium-226 49.4% Ground

Lead-210 19.7%

Strontium-90 16.5%

4.63E-04 150 Radium-226 66.0% Ground

Lead-210 30.5%

3.47E-04 500 Radium-226 68.2% Ground

Lead-210 31.8%

2.41E-04 1,000 Radium-226 68.2% Ground

Lead-210 31.8%

216-B-44 Crib

9.02E-04 0 Cesium-137 27.5% Ground

Radium-226 41.2%

Strontium-90 24.6%

8.94E-04 1 Cesium-137 27.1% Ground

Radium-226 41.6%

Strontium-90 24.2%

6.47E-04 50 Cesium-137 12.1% Ground

Lead-210 22.1%

Radium-226 55.5%

Strontium-90 10.3%

5.01E-04 150 Lead-210 30.8% Ground

Radium-226 66.5%

3.78E-04 500 Lead-210 31.8% Ground

Radium-226 68.2%

2.63E-04 1,000 Lead-210 31.8% Ground

Radium-226 68.2%

216-BH5 Crib

6.27E-04 0 Cesium-137 26.8% Ground

Radium-226 40.5%
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Table C-52. Summary of RESRAD Modeling for Radionuclide Risk Native American,
Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (4 Pages)
TiTe Primary Percentage of

(years) Radionuclide Told RiskP

Strontium-90 20.8%

6.20E-04 I Cesium-137 26.4% Ground

Radium-226 41.0%

Strontiurn-90 20.6%

4.76E-04 50 Cesium-137 11.1% Ground

Lead-210 20.6%

Radium-226 51.5%

3.42E-04 150 Lead-210 30.8% Ground

Radium-226 66.6%

2.59E-04 500 Lead-210 31.8% Ground

Radium-226 68.2%

1.79E-04 1,000 Lead-210 31.8% Ground

Radium-226 68.2%

216-B-47 Crib

8.06E-03 0 Cesium-137 44.1% Ground

Radium-226 38.5%

Strontium-90 11.2%

7.98E-03 I Cesium-137 43.6% Ground

Radium-226 38.8%
Strontium-90 11.0%

5.57E-03 50 Cesium-137 20.1% Ground

Lead-210 21.4%

Radium-226 53.6%

4.20E-03 150 Lead-210 30.6% Ground

Radium-226 66.2%

3.15E-03 500 Lead-210 31.8% Ground
Radium-226 68.2%

2.19E-03 1,000 Lead-210 31.8% Ground

Radium-226 68.2%

216-B-48 Crib -

2.01E-03 0 Radium-226 23.2% Plant

Strontium-90 63.8%

1.98E-03 I Radium-226 23.5% Plant

Strontium-90 63.2%

1.07E-03 50 Lead-210 16.7% Plant

Radium-226 41.9%
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Table C-52. Summary of RESRAD Modeling for Radionuclide Risk Native American,
Direct-Contact Scenario - Without Cover Material,

Human Health Risk Assessment. (4 Pages)

Total Rk . Time Primary Percentage of
- (years) Radionuclide Total Risk

Strontium-90 35.9%

6.50E-04 150 Lead-210 29.7% Ground

Radium-226 64.1%

4.73E-04 500 Lead-210 31.8% Ground

Radium-226 68.2%

3.28E-04 1,000 Lead-210 31.8% Ground

Radium-226 68.2%

216-B-49 Crib

1.04E-03 0 Strontium-90 90.3% Plant

1.02E-03 1 Strontium-90 90.3% Plant

3.14E-04 50 Cesium-137 10.1% Plant

Strontium-90 89.9%

2.85E-05 150 Cesium-137 11.0% Plant

Strontium-90 89.0%

6.46E-09 500 Cesiun-137 14.9% Plant

Strontium-90 85.1%

4.14E-14 1,000 Cesium-137 22.4% Plant

Strontium-90 77.6%

216-B-5 Crib

7.23E-04 0 Cesium-137 34.4% Ground

Radium-226 47.2%

7.16E-04 1 Cesium-137 33.9% Ground

Radium-226 47.6%

6.04E-04 50 Cesium-137 12.9% Ground

Lead-210 21.7%

Radium-226 54.4%

4.56E-04 150 Lead-210 31.0% Ground

Radium-226 67.1%

3.47E-04 500 Lead-210 31.8% Ground

Radium-226 68.2%

2.41E-04 1,000 Lead-210 31.8% Ground

Radium-226 68.2%
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Table C-53. Summary of RESRAD Modeling for Radionuclide Dose Rates
Groundwater Protection Pathway, Human Health Risk Assessment. (2 Pages)

Total Done Time Primary Percentage of Primary Pathway
(mrem/yr) (years) Radionuclide rotaf Dose

216-B-43 Crib'

0.00E+00 0 -

O.G0E+00 I -

6.83E-01 50 Technetium-99 99.9% Drinking water

1.24E-02 150 Technetium-99 100.0% Drinking water

1.13E-04 500 Plutonium-238 100.0% Drinking water

5.5 1E-06 1,000 Plutonium-238 100.0% Drinking water

.1216-B-44 Crib- - -

0.00E+00 0

0.00E+00 1

6.50E-01 50 Technetium-99 100.0% Drinking water

1.18E-02 150 Technetium-99 100.0% Drinking water

7.49E-03 500 Plutonium-238 100.0% Drinking water

3.65E-04 1,000 Plutonium-238 100.0% Drinking water

216-B-45Crib-

O.00E+00 0 - -

0.00E+00 1 -I- --

3.25E-01 50 Technetium-99 99.9% Drinking water

5.92E-03 150 Technetium-99 100.0/0 Drinking water

1.53E-02 500 Plutonium-238 100.0% Drinking water

7.45E-04 1,000 Plutonium-238 100.0% Drinking water

216-B-47 Crib -

0.00E+00 0 -

0.00E+00 1 --

9.12E-02 50 Technetium-99 99.8% Drinking water

1.66E-03 150 Technetium-99 100.0% - Drinking water

2.72E-02 500 Plutonium-238 100.0% Drinking water

1.32E-03 1,000 Plutonium-238 100.0% Drinking water

. 216-B48 Crib

0.00E+00 0

0.00E+00 -

6.50E-01 50 Technetium-99 100. 00 Drinking water

1.18E-02 150 Technetium-99 100.0% Drinking water

8.66E-03 500 Plutonium-238 100.0% Drinking water

4.22E-04 1,000 Plutonium-238 100.0% Drinking water
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Table C-53. Summary of RESRAD Modeling for Radionuclide Dose Rates
Groundwater Protection Pathway, Human Health Risk Assessment. (2 Pages)

Total Dose Time Primary Percentage of Prinary Pathway
(mlrem/yr) (years) Radionuclide . Total Dose v

216-B-49 Crib

O.00E+00 0 -

O.OOE+00 1 -

2.96E-01 50 Technetium-99 100.0% Drinking water

5.38E-03 150 Technetium-99 100.0% Drinking water

8.07E-04 500 Plutonium-238 100.0% Drinking water

3.94E-05 1,000 Plutonium-238 100.0% Drinking water

-_ _ . 216-H-50 Crib

0.OOE+00 0 --

0.00E+00 I --

4.92E-01 50 Technetium-99 100.0% Drinking Water

7.81 E-03 150 Technetium-99 100.0% Drinking Water

6.75E-04 500 Plutonium-238 100.0% Drinking Water

3.29E-05 1,000 Plutonium-238 100.0% Drinking Water

216-B-26 Trench

0.OE+00 0 -

0.0E+0O -

0.OE+00 50 -

360 68 Technetium-99 100% Drinking water

0.OE+00 150 -

0.0E+00 500 - - -

0.OE+00 1,000 -
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Table C-54. Summary of RESRAD Modeling for Radionuclide Risk Groundwater
Protection Pathway, Human Health Risk Assessment. (2 Pages)

Total Risk Time Primary Percentage of Primary Pathway
(years) -Radionuclide Total Risk

216-B-43 Crib

O.OOE+00 0 -

0.00E+00 I -

2.12E-04 50 Technetium-99 100.0% Drinking water

3.18E-07 150 Technetium-99 100.0% Drinking water

8.35E-10 500 Uranium-234 100.0% Drinking water

3.69E-11 1,000 Uranium-234 98.5% Drinking water

216--B-44 Crib

0.OOE+00 0

0.00E+00 1

2.02E-04 50 Technetium-99 100.0% Drinking water

3.03E-07 150 Technetium-99 100.0%/ Drinking water

5.53E-08 500 Uranium-234 100.0% Drinking water

2.44E-09 1,000 Uranium-234 98.5% Drinking water

-216-B-45 Crib

0.00E+00 0

0.00E+00 I - - -

2.01E-04 50 Technetium-99 100.0% Drinking water

1.52E-07 150 Technetium-99 100.0% Drinking water

1.13E-07 500 Uranium-234 100.0% Drinking water

4.98E-09 1,000 Uranium-234 98.5% Drinking water

216-1147 Crib -

0.00E+00 0

0.00E+00 1 -

2.83E-05 50 Technetium-99 99.9% Drinking water

4.24E-08 150 Technetium-99 100.0% Drinking water

2.01E-07 500 Uranium-234 100.0% Drinking water

8.86E-09 1,000 Uranium-234 98.5% Drinking water

1216-11-48 Crib

0.00E+00 0 -

0.00E+00 I

2.02E-04 50 Technetium-99 100.0% Drinking water

3.03E-07 150 Technetium-99 100.0% Drinking water

6.40E-08 500 Uranium-234 100.0% Drinking water

2.83E-09 1,000 Uranium-234 98.5% Drinking water
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Table C-54. Summary of RESRAD Modeling for Radionuclide Risk Groundwater
Protection Pathway, Human Health Risk Assessment. (2 Pages)

Tooal Risk Time Primary Percentage of Primiry Pathway
(years) Radionuclide Iotal Risk

216-B-49 Crib

0.00E+00 0 -

0.00E+00 I --

9.19E-05 50 Technetium-99 100.0% Drinking water

1.38E-07 150 Technetium-99 100.0% Drinking water

5.97E-09 500 Uranium-234 100.0% Drinking water

2.63E-10 1,000 Uranium-234 98.5% Drinking water

-216-1-50 Crib

0.00E+00 0 - -

0.00E+00 1 --

1.33E-04 50 Technetium-99 100.0% Drinking water

2.00E-07 150 Technetium-99 100.0% Drinking water

4.99E-09 500 Uranium-234 100.0% Drinking water

2.20E-10 1,000 Uranium-234 98.5% Drinking water

216-B-26 Trench

0.0E+00 0 -

0.0E+00 1 -

0.0E+00 50 -

1.1E-03 68 Technetium-99 100% Drinking water

0.0E+00 150 -

0.0E+00 500 -

0.0E+00 1,000 -
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Table C-55. Summary of Soil Samples Included in the Ecological Risk Assessment,
Ecological Risk Assessment. (2 Pages)

Expoure Station ID Sample I) Date Collected Comment
Ares __ __ (t) __ __

216-B-43 299-E33-314 B067Y9 2 to 5 April 23, 1992 Shallow

216-1-43 299-E33-296 13015L7 2.5 to 4.5 November 7, 1991 Shallow

216-B-43 299-E33-315 B06801 3 to 5.5 April 29, 1992 Shallow

216-B343 299-E33-314 B067Z1 10 to 13 April 23, 1992 Shallow

216-B-43 299-E33-315 B06803 10 to 12.5 April 29, 1992 Shallow

216-B-43 299-E33-296 B015M3 10.4 to 12.9 November 12, 1999 Shallow

216-B-44 299-E33-297 B01WSG 3 to 6 March 25, 1992 Shallow

216-13-44 299-E33-316 BOISDI 3 to 6 March 18, 1992 Shallow

216-B-44 299-E33-316 B01SD4 3 to 6 March 18, 1992 Shallow

216-13-44 299-E33-317 B01531 3 to 6 April 3, 1992 Shallow

216-B-44 299-E33-297 BOISG5 9 to 11.5 March 25, 1992 Shallow

216-1-44 299-E33-316 B01SD5 9 to 12 March 18, 1992 Shallow

216-13-44 299-E33-317 B01SJ3 9 to 11.5 April 3, 1992 Shallow

216-8-45 299-E33-298 301S91 2 to 5 February 28, 1992 Shallow

216-1-45 299-E33-318 B015P2 3 to 5.5 January 20, 1992 Shallow

216-1-45 299-E33-319 BOISB5 3 to 6 March 10,1992 Shallow

216-B-45 299-E33-319 B01SB7 3 to 6 March 10, 1992 Shallow

216-B-45 299-E33-298 B02S93 10 to 13 February 28, 1992 Shallow

216-B45 299-E33-318 D015QO 10 to 12.5 January 20, 1992 Shallow

216-13-45 299-E33-319 B01SB9 10 to 13 March 10, 1992 Shallow

216-B-47 299-E33-320 BOISDS 2.5 to 5 April 14, 1992 Shallow

216-B-47 299-E33-321 B06817 3 to 5.5 May 6, 1992 Shallow

216-13-47 299-E33-300 B067Z7 3.2 to 5.7 April 27, 1992 Shallow

216-1347 299-E33-320 B01SG4 1.5 to 14 April 15, 1992 Shallow

216-B-47 299-E33-321 B06819 12.5 to 15 May 7, 1992 Shallow

216-13-47 299-E33-300 B067Z9 13.5 to 16 April 28, 1992 Shallow

216-B-47 299-E33-300 B06800 13.5 to 16 April 28, 1992 Shallow

216-B-48 299-E33-323 BOISHlI 3 to 5.5 March 31, 1992 Shallow

216-B-48 299-E33-322 BOISC3 9 to 11.5 March 12, 1992 Shallow

216-B-48 299-E33-301 BOISF5 10 to 12.5 March 20, 1992 Shallow

216-13-48 299-E33-323 1301I15 10 to 12.5 March 31, 1992 Shallow

216-B-49 299-E33-313 B01S83 2 to 4.5 January 23, 1992 Shallow

216-B-49 299-E33-312 13015L9 2.5 to 5 November 8, 1991 Shallow

216-3-49 299-E33-302 B00X67 3 to 5.5 July 25, 1991 Shallow

226-8-49 299-E33-302 1B00X69 8.5 to 11 July 25, 1991 Shallow

216-13-49 299-E33-313 I3IS85 9to 11.5 January 24, 1992 Shallow
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Table C-55. Summary of Soil Samples Included in the Ecological Risk Assessment,
Ecological Risk Assessment. (2 Pages)

Exposure Depth Interval
Station 1) Sample ID (e ) Date Collected Comment

216-13-49 299-E33-312 B015MI 10 to 12.5 November 11, 1999 Shallow

216-13-50 299-E33-309 B015117 3.5 to 6 October 17, 1999 Shallow

216-13-50 299-E33-308 B015LI 4.6 to 7 November4, 1991 Shallow

216-13-50 299-E33-308 101513 9.8 to 11.8 November 4, 1991 Shallow

216-13-50 299-E33-309 B01519 11 to 15 October 17, 1999 Shallow

216-13-50 299-E33-303 B015G7 12 to 16 October 2, 1991 Shallow
ID - identification.
Shallow - 0 to 4.6 w (0 to 15 fi) below ground surface.

C-174



DOE/RL-2003-64 DRAFT A

Table C-56. Summary of Statistics for Shallow Zone Soils from 216-B-43 Crib, Nonradiological Constituents - Ecological Risk Assessment.

METAL Aluminum mg/kg 3 100% 3,,330 4,530 3,980 5,601 5,002 4,530 Max detect NA

METAL Arsenic mg/kg 5 5 100% - - 1.6 2.3 1.9 2.2 2.2 2.2 Lognormal 7.0 No

METAL Barium mg/kg 5 5 100% -- -- 53 101 67 92 86 92 Lognormal 102.0 No

METAL Beryllium mg/kg 5 60% 0.31 0.36 0.35 0.42 0.31 0.63 0.43 0.42 Max detect NA No

METAL Calcium mg/kg 5 5 100% -- -- 6,220 11,400 7,936 10,335 9,865 10,335 Lognormal NA -

METAL Chromium mg/kg 5 4 80% 4.9 4,9 5.8 7.1 5.8 11 7.6 7.1 Max detect 67.0 No

METAL Cobalt mg/kg 5 3 60% 8.2 8.7 6.2 8.8 6.3 9.7 8.2 8.2 Normal NA No

METAL Copper mg/kg 5 5 100% -- -- 9.5 16 12 15 14 15 Lognormal 217.0 No

METAL Iron mg/kg 5 5 100% - - 10,300 15,900 12,640 15,239 14,761 15,239 Lognormal NA --

METAL Lead mg/kg 4 4 100% -- -- 3.4 4.9 4.1 5.6 5.0 4.9 Max detect 118.0 No

METAL Magnesium mg/kg 5 5 100% - - 2,750 3,800 3,250 . 3,711 3,641 3,641 Normal NA -

METAL Manganese mg/kg 5 5 100% - - 219 264 240 261 259 259 Normal 1500.0 No

METAL Nickel mg/kg 5 5 100% -- -- 5.7 8.3 7.2 8.3 8.1 8.1 Normal 980.0 No

METAL Potassium mg/kg 5 4 80% 995 995 952 1,200 949 1,503 1,208 1,200 Max detect NA

METAL Silver mg/kg 5 1 20% 1.6 2.1 2.5 2.5 1.2 2.4 1.9 2.4 Lognormal NA No

METAL Sodium mg/kg 5 5 100% -- -- 147 441 262 540 385 441 Max detect NA

METAL Vanadium mg/kg 5 4 80% 23 23 18 29 21 33 27 27 Normal NA No

METAL Zinc mg/kg 5 5 100% -- -- 23 32 27 31 31 31 Normal 360.0 No

SVOA Bis(2-ethylhexyl) phthalate mg/kg 5 1 20% 0.33 0.35 0.057 0.057 0.15 0.32 0.20 0.057 Max detect NA --

SVOA Di-n-butylphthalate mg/kg 5 1 20% 0.33 0.35 0.055 0.055 0.15 0.33 0.20 0.055 Max detect NA No

SVOA Pentachlorophenol mg/kg 5 1 20% 1.7 1.8 0.15 0.15 0.73 4.1 1.0 0.15 Max detect 4.5 No

VGA Acetone mg/kg 5 1 20% 0.0080 0.010 0.082 0.082 0.020 0.96 0.053 0.082 Max detect NA

VGA Methylene chloride mg/kg 5 1 20% 0.0040 0.0060 0.031 0.031 0.0082 0.18 0.020 0.03 1 Max detect NA --

Washington
EPC =
NA =

RAD D =
SVOA =
UCL =

VOA =

Administrative Code (WAC) 173-340-900, "Tables,"
exposure point concentration.
not available.
decayed radiological
semi-volatile organic analyte.
tipper confidence limit.
volatile organic analyte.

Table 749-3.
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Table C-57. Summary of Statistics for Shallow Zone Soils from 216-B-44 Crib, Nonradiological Constituents - Ecological Risk Assessment.

ji- ote I ee P Rg i

METAL Aluminum mg/kg 6 6 100% 3,760 5,680 4,363 5,004 4,942 5,004 Lognormal NA

METAL Arsenic mg/kg 6 6 100% -1.1 2.2 .9 2.5 2.2 2.2 Max detect 7.0 No

METAL Barium mg/kg 6 6 100% - -- 51 80 63 72 71 72 Lognormal 102.0 No

METAL Beryllium mg/kg 6 6 100% -- -- 0.23 0,45 0.34 0.46 0.42 0.42 Normal NA No

METAL Calcium mg/kg 6 6 100% - -- 6,200 10,700 7,590 9,140 8,947 9,140 Lognormal NA --

METAL Chromium mg/kg 6 6 100% - -- 4.6 7.4 5.5 6.5 6.3 6.5 Lognormal 67.0 No

METAL Cobalt mg/kg 6 6 100% - - 6.7 10 7.8 9.0 8.9 9.0 Lognormal NA -

METAL Copper mg/kg 6 6 100% -- - 8.9 14 11 13 13 13 Lognormal 217.0 No

METAL Iron mg/kg 6 6 100% -- - 11,400 15,800 13,367 14,848 14,679 14,848 Lognormal NA --

METAL Lead mg/kg 6 6 100% -- - 3.0 5.3 3.8 4.6 4.5 4.6 Lognormal 118.0 No

METAL Magnesium mg/kg 6 6 100% -- - 2,780 3,990 3,210 3,612 3,572 3,612 Lognormal NA -

METAL Manganese mg/kg 6 6 100% -- -- 216 310 254 286 282 286 Lognormal 1,500.0 No

METAL Nickel mg/kg 6 6 100% - -- 4.2 9.0 7.3 10 9.0 9.0 Max detect 980.0 No

METAL Potassium mg/kg 6 6 100% - - 733 1,380 987 1,196 1,161 1,196 Lognormal NA --

METAL Silver mg/kg 6 1 17% 1.7 2.1 2.4 2.4 1.1 1.8 1.6 1.8 Lognormal NA No

METAL Sodium mg/kg 6 6 100% -- -- 120 250 185 248 227 248 Lognormal NA --

METAL Uranium mg/kg 6 1 17% 0.50 1.0 1.5 1.5 0.55 1.4 0.94 1.4 Lognormal NA --

METAL Vanadium mg/kg 6 6 100% -- -- 20 28 23 26 26 26 Lognormal NA

METAL Zinc mg/kg 6 6 100% -- -- 24 34 28 31 31 31 Lognormal 360.0 No

SVOA 2-chloronaphthalene mg/kg 6 2 33% 0.34 0.38 0.065 0.074 0.14 0.27 0.19 0.074 Max detect NA --

SVOA Benzoic acid mg/kg 4 1 25% 1.6 1.9 0.058 0.058 0.66 13,589 1.1 0.058 Max detect NA

SVOA Bis(2-ethylhexyl) mg/kg 6 1 17% 0.075 0.38 0.12 0.12 0.14 0.37 0.19 0.12 Max detect NA
phthalate

SVOA Di-n-butylphthalate mg/kg 6 1 17% 0.062 0.38 0.062 0.062 0.13 0.45 0.19 0.062 Max detect NA --

SVOA Phenol mg/kg 6 1 17% 0.33 0.38 0.12 0.12 0.17 0.19 0.19 0.12 Max detect NA --

VOA Methylenechloride mg/kg 6 1 17% 0.0080 0.019 0.022 0.022 0.0093 0.020 0.015 0.020 Lognormal NA --

OA Toluene mg/kg 6 1 17% 0.0050 0.0060 0.0040 0.0040 0.0028 0.0034 0.0033 0.0034 Lognormal NA --

Washington
EPC =
NA =

RADD =
SVOA =
UCL =
VOA =

Administrative Code (WAC)
exposure point concentration.
not available.
decayed radiological.
semi-volatile organic analyte.
upper confidence limit.
volatile organic analyte.

173-340-900, Tables, Table 749-3.
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Table C-58. Summary of Statistics for Shallow Zone Soils from 216-B-45 Crib, Nonradiological Constituents - Ecological Risk Assessment.

GENCH Nitrate Igk 1 100% -- 5.9 5.9 5.9 - -5.9 NA -- Max detect

GENCH Sulfate mg/kg 1 1 100% -- - 8.7 8.7 7 8.7 NA-- Max detect

GENOR Total organic carbon mg/kg 1 1 100% - -- 92 92 92 -- -- 92 NA - Max detect

METAL Aluminum mg/kg 7 7 100% -- -- 3,520 7,130 4,790 5,979 5,780 5,979 NA - Lognormal

METAL Arsenic mg/kg 7 7 100% -- -- 1.3 2.2 1.8 2.1 2.0 2.0 7.0 No Normal

METAL Barium mg/kg 7 7 100% -- -- 55 77 64 69 69 69 102.0 No Lognormal

METAL Beryllium mg/kg 7 6 86% 0.20 0.20 0.23 0.73 0.36 0.74 0.50 0.73 NA No Max detect

METAL Cadmium mg/kg 7 3 43% 0.60 0.63 0.80 1.3 0.63 1.4 0.95 0.95 14.0 No Normal

METAL Calcium mg/kg 7 7 100% -- -- 4,920 9,060 6,660 7,890 7,686 7,890 NA - Lognormal

METAL Chromium mg/kg 7 5 71% 4.7 6.8 4.4 12 6.2 12 8.7 12 67.0 No Lognormal

METAL Cobalt mg/kg 7 7 100% -- -- 5.4 13 8.0 10 9.8 10 NA No Lognormal

METAL Copper mg/kg 7 7 100% - - 9.1 15 11 13 13 13 217.0 No Lognormal

METAL Iron mg/kg 7 7 100% - - 10,100 24,700 15,129 19,528 18,667 19,528 NA - Lognormal

METAL Lead mg/kg 7 7 100% - - 3.1 28 7.3 18 14 18 118.0 No Lognormal

METAL Magnesium mg/kg 7 7 100% -- -- 2,400 5,270 3,527 4,437 4,254 4,437 NA - Lognormal

METAL Manganese mg/kg 7 7 100% - -- 196 368 259 304 299 304 1,500.0 No Lognormal

METAL Nickel mg/kg 7 6 86% 3.8 3.8 5.7 12 7.0 14 9.3 9.3 980.0 No Normal

METAL Potassium mg/kg 7 7 100% -- -- 684 1,320 931 1,089 1,071 1,089 NA - Lognormal

METAL Silver mg/kg 7 2 29% 0.14 0.85 1.6 1.7 0.72 4.6 1.2 1.7 NA - Max detect

METAL Sodium mg/kg 7 6 86% 133 133 138 436 238 529 333 333 NA -- Normal

METAL Thallium mg/kg 7 1 14% 0.38 0.42 0.11 0.11 0.19 0.24 0.22 0.11 NA - Max detect

METAL Vanadium mg/kg 7 7 100% -- -- 17 47 29 41 37 41 NA -- Lognormal

METAL Zinc mg/kg 7 7 100% - - 21 46 31 38 37 38 360.0 No Lognormal

RADD Thorium-228, decayed pCi/g 6 6 100% -- -- 0.0069 0.0086 0.0078 0.0085 0.0084 0.0084 NA Normal

SVOA Bis(2-ethylhexyl) mg/kg 5 3 60% 0.35 0.35 0.021 0.073 0.096 1.00 0.17 0.073 NA - Max detect
phthalate

SVOA Diethylphthalate mg/kg 5 1 20% 0.34 0.35 0.014 0.014 0.14 4.2 0.21 0.014 NA -- Max detect

SVOA Hexadecanoic acid (9CI) mg/kg 1 1 100% -- -- 0.19 0.19 0.19 -- -- 0.19 NA - Max detect

VOA Toluene mg/kg 5 3 60% 0.0050 0.0050 0.0010 0.0030 0.0024 0.0048 0.0032 0.0030 NA -- Max detect

Washington Administrative Code (WAC) 173-340-900, "Tables," Table 749-3
= exposure point concentration.
= general chemical.
= not available.

= pesticide.

RAD_D
SVOA
UCL
VOA

decayed radiological.
semi-volatile organic analyte.
upper confidence limit.
volatile organic analyte.

EPC
GENCH
NA
PEST
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Table C-59. Summary of Statistics for Shallow Zone Soils from 216-B-47 Crib, Nonradiological Constituents - Ecological Risk Assessment.

--~~~~~~ee e0O e',-neet r

METAL Aluminum mg/kg 6 6 100% -- - 3,300 4,850 4,268 4,830 4,718 4,718 Normal NA

METAL Arsenic mg/kg 6 6 100% L- -- 17 2.6 2.0 2.3 2.3 2.3 Lognormal 7.0 No

METAL Barium mg/kg 6 6 100% -- -- 52 77 67 77 75 75 Normal 102.0 No

METAL Beryllium mg/kg 6 3 50% 0.20 0.39 0.26 0.30 0.22 0.36 0.28 0.28 Normal NA No

METAL Cadmium mg/kg 6 2 33% 0.78 0.83 1.1 1.3 0.67 1.4 1.0 1.0 Normal 14.0 No

METAL Calcium mg/kg 6 6 100% -- - 5,990 9,690 7,267 8,536 8,371 8,536 Lognormal NA --

METAL Chromium mg/kg 6 6 100% -- -- 5.3 9.6 7.2 9.0 8.6 9.0 Lognormal 67.0 No

METAL Cobalt mg/kg 6 4 67% 10 10 7.3 8.0 6.9 8.5 8.0 8.0 Max detect NA --

METAL Copper mg/kg 6 6 100% -- -- 11 13 11 12 12 12 Lognormal 217.0 No

METAL Iron mg/kg 6 6 100% - - 11,800 15,400 13,100 14,578 14,435 14,578 Lognormal NA --

METAL Lead mg/kg 6 6 100% -- -- 3.0 5.8 3.9 5.0 4.8 5.0 Lognormal 118.0 No

METAL Magnesium mg/kg 6 6 100% - - 2,870 3,490 3,267 3,521 3,490 3,490 Max detect NA -

METAL Manganese mg/kg 6 6 100% - - 220 282 247 268 266 268 Lognormal 1500.0 No

METAL Nickel mg/kg 6 6 100% -- -- 6.8 14 8.7 11 11 11 Lognormal 980.0 No

METAL Potassium mg/kg 6 6 100% - - 726 11,600 2,814 18,655 6,360 11,600 Max detect NA -

METAL Sodium mg/kg 6 6 100% - -- 111 288 194 319 258 258 Normal NA -

METAL Uranium mg/kg 6 1 17% 0.50 8.0 1.1 1.1 1.1 10 2.3 1.1 Max detect NA --

METAL Vanadium mg/kg 6 6 100% -- -- 17 29 23 28 27 27 Normal NA --

METAL Zinc mg/kg 6 6 100% - -- 25 32 28 31 30 30 Normal 360.0 No

PEST Dichlorodiphenyltrichloroethane mg/kg 6 1 17% 0.032 0.034 0.011 0.011 0.016 0.019 0.018 0.011 Max detect NA -.

SVOA Bis(2-ethylhexyl) phthalate mg/kg 6 2 33% 0.33 0.35 0.081 0.27 0.17 0.26 0.22 0.22 Normal NA -

SVOA Di-n-butylphthalate mg/kg 6 1 17% 0.33 0.36 0.037 0.037 0.15 0.37 0.19 0.037 Max detect NA -

SVOA Pentachlorophenol mg/kg 6 2 33% 1.6 1.8 0.059 0.15 0.60 11 0.92 0.15 Max detect 4.5 No

VOA Toluene mg/kg 6 1 17% 0.0050 0.0060 0.0010 0.0010 0.0023 0.0037 0.0029 0.0010 Max detect NA --

Washington Administrative Code (WAC) 173-340-900,
EPC = exposure point concentration.
NA = not available.
SVOA = semi-volatile organic analyte.
UCL = upper confidence limit.
VOA = volatile organic analyte.

"Tables," Table 749-3.
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Table C-60. Summary of Statistics for Shallow Zone Soils from 216-B-48 Crib, Nonradiological Constituents - Ecological Risk Assessment.

* ~,U *C - Xl ~ a~Mp1~pj

METAL Aluminum mg/kg 6 6 100%

0/es0t

3,910 6,590 4,742 5,695 5,695

.Stx

5,566

e

NA

-- .A. Xbt4-

Lognormal

METAL Arsenic mg/kg 6 6 100% - - 1.0 2.1 1.8 2.3 2.1 2.1 7.0 No Normal

METAL Barium mg/kg 6 6 100% -- -- 56 86 67 76 75 76 102.0 No Lognormal

METAL Beryllium mg/kg 6 4 67% 0.20 0.38 0-23 0.44 0.28 0.57 0.38 0.38 NA No Normal

METAL Calcium mg/kg 6 6 100% -- -- 4,650 7,960 6,237 8,095 7,550 7,550 NA -- Normal

METAL Chromium mg/kg 6 6 100% -- -- 51 9.8 6.7 8.4 8.1 8.4 67.0 No Lognormal

METAL Cobalt mg/kg 6 5 83% 9.1 9.1 6.6 11 7,5 9.9 9.1 9.1 NA - Normal

METAL Copper mg/kg 6 6 100% -- -- 8.9 12 10 11 11 11 217.0 No Normal

METAL Iron mg/kg 6 6 100% - - 11,600 19,100 14,200 16,849 16,470 16,849 NA - Lognormal

METAL Lead mg/kg 6 6 100% - - 2.9 5.4 4.4 5.5 5.1 5.1 118.0 No Normal

METAL Magnesium mg/kg 6 6 100% - -- 2,850 3,950 3,377 3,756 3,709 3,756 NA - Lognormal

METAL Manganese mg/kg 6 6 100% -- -- 226 325 259 292 289 292 1500.0 No Lognormal

METAL Nickel mg/kg 6 6 100% -- -- 6.2 17 10.0 15 13 15 980.0 No Lognormal

METAL Potassium mg/kg 6 6 100% -- - 886 1,470 1,095 1,335 1,293 1,335 NA - Lognormal

METAL Sodium mg/kg 6 6 100% -- -- 100 249 185 283 237 237 NA - Normal

METAL Uranium mg/kg 6 3 50% 0.50 0.70 1.3 2.5 1.0 7.5 1.8 2.5 NA - Max detect

METAL Vanadium mg/kg 6 6 100% -- -- 20 40 27 35 33 35 NA - Lognormal

METAL Zinc mg/kg 6 6 100% -- -- 26 38 30 34 34 34 360.0 No Lognormal

PEST Dichlorodiphenyltrichloroethane mg/kg 6 1 17% 0.032 0.034 0.0062 0.0062 0.015 0.023 0.018 0.0062 NA - Max detect

SVOA Bis(2-ethylhexyl) phthalate mg/kg 6 2 33% 0.34 0.56 0.10 0.28 0.20 0.31 0.26 0.26 NA -- Normal

VOA Toluene mg/kg 6 2 33% 0.0050 0.0060 0.0010 0.0010 0.0021 0.0040 0.0028 0.0010 NA -- Max detect

Washington Administrative Code (WAC) 173-340-900, "Tables," Table 749-3.
EPC
NA
SVOA
UCL
VOA

= exposure point concentration.
= not available.
= semi-volatile organic analyte.
= upper confidence limit.
= volatile organic analyte.
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Table C-61. Summary of Statistics for Shallow Zone Soils from 216-B-49 Crib, Nonradiological Constituents - Ecological Risk Assessment.

I Wr" ONr Mjgf ra "rO ~k.9 e ItiWe A "rNen 99 PM

METAL Aluminum mg/kg 6 6 100% - -- 3,090 5,600 3,922 5,138 4,852 5,138 Lognonmal NA -

Smg/kg 6 6 100% 1.8 3.2 28 3.2 Lognormal 7.0

METAL Barium mg/kg 6 6 100% - - 47 66 55 62 61 62 Lognormal 102.0 No

METAL Beryllium mg/kg 6 6 100% - -- 0.26 0.44 0.32 0.41 0.39 0.41 Lognormal NA No

METAL Cadmium mg/kg 6 1 17% 0.59 0.80 0.89 0.89 0.43 0.68 0.62 0.68 Lognormal 14.0 No

METAL Calcium mg/kg 6 6 100% -. -- 5,890 7,610 6,537 7,247 7,179 7,179 Normal NA -

METAL Chromium mg/kg 6 6 100% -- - 3.8 12 6.3 11 9.0 11 Lognormal 67.0 No

METAL Cobalt mg/kg 6 6 100% - - 5.2 11 7.0 10.0 9.1 10.0 Lognormal NA --

METAL Copper mg/kg 6 6 100% - - 8.3 77 21 84 44 77 Max detect 217.0 No

METAL Iron mg/kg 6 6 100% -- - 8,820 19,800 12,523 18,646 16,598 18,646 Lognormal NA --

METAL Lead mg/kg 6 6 100% - - 2.0 7.7 4.0 7.0 5.7 7.0 Lognonmal 118.0 No

METAL Magnesium mg/kg 6 6 100% - - 2,370 3,980 2,993 3,805 3,628 3,805 Lognormal NA --

METAL Manganese mg/kg 6 6 100% -- - 182 312 231 285 274 285 Lognormal 1,500.0 No

METAL Nickel mg/kg 6 6 100% ~- - 4.9 11 7.0 9.9 9.0 9.9 Lognormal 980.0 No

METAL Potassium mg/kg 6 6 100% --- 732 1,160 936 1,104 1,070 1,070 Normal NA --

METAL Silver mg/kg 4 2 50% 1.2 1.4 1.5 1.8 1.2 5.8 1.8 1.8 Max detect NA --

METAL Sodium mg/kg 6 6 100% -3- 103 316 199 306 259 306 Lognormal NA --

METAL Vanadium mg/kg 6 6 100% 1- -- 12 43 24 52 36 43 Max detect NA -

METAL Zinc mg/kg 6 6 100% -- - 19 38 26 36 33 36 Lognormal 360.0 No

SV A Bis(2-ethylhexyl) mg/kg 6 2 33% 0.34 0.34 0.068 0.071 0.14 0.24 0.18 0.071 Max detect NA --

phthalate

SV A Di-n-butylphthalate mg/kg 6 2 33% 0.34 0.82 2.1 3.1 1.0 31 2.1 3.1 Max detect NA No

VA Acetone mg/kg 6 2 33% 0.010 0.013 0.018 0.059 0.016 0.12 0.034 0.059 Max detect NA -

VGA Metylenechloride mg/kg 6 2 33% 0.0050 0.0080 0.023 0.026 0.010 0.089 0.019 0.026 Max detect NA --

.EA .oim~/g 6610 0 1 19362936 LgomlN

MT Vaaimm/g 6610124245 64MadeetN
METAL~~~~~ ~ ~ ~ "in mgk 0%1 82 63 6Lgoml300N

Washington Administrative Code (WAC) 173-340-900,
EPC = exposure point concentration.
NA = not available.
SVOA = semi-volatile organic analyte.
UCL = upper confidence limit.
VOA = volatile organic analyte.

Tables, Table 749-3.
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Table C-62. Summary of Statistics for Shallow Zone Soils from 216-B-50 Crib, Nonradiological Constituents -Ecolog-ical Risk Assessment.

V, F
i~~ons~ itetae- Uis .o- of. No 0detected 4Nondetected qe te1 verage- e4 iTh ''491 ~ C17-34 O

Xla 2b14 <tee o 11t rai -gwinle .-.-

METAL Aluminum mg/k 6 6 100% -- - 3,890 4,630 4,183 4,437 4,420 4,437 Lognormal NA --

METAL Arsenic mg/kg 6 6 100% - -- 1.0 1.8 1.6 2.0 1.8 1.8 Max detect 7.0 No

METAL Barium mg/kg 6 6 100% - - 60 71 64 67 67 67 Lognormal 102.0 No

METAL Beryllium mg/kg 6 6 100% - - 0.28 0.44 0.35 0.41 0.40 0,41 Lognormal NA No

METAL Calcium mg/kg 6 6 100% - -- 4,180 7,850 6,433 8,165 7,605 7,605 Normal NA --

METAL Chromium mg/kg 6 6 100% - - 4.5 6.8 5.5 6.3 6.2 6.3 Lognormal 67.0 No

METAL Cobalt mg/kg 6 6 100% - - 6.2 7.7 7.0 7.6 7.5 7.5 Normal NA --

METAL Copper mg/kg 6 6 100% -- - 9.1 12 10 11 11 11 Lognormal 217.0 No

METAL Iron mg/kg 6 6 100% -- -- 11,200 14,500 12,617 13,867 13,737 13,737 Normal NA -

METAL Lead mg/kg 6 6 100% - - 2.7 4.6 3.7 4.5 4.3 4.3 Normal 118.0 No

METAL Magnesium mg/kg 6 6 100% - -- 2,900 3,380 3,117 3,273 3,262 3,273 Lognormal NA

METAL Manganese mg/kg 6 6 100% - -- 219 283 253 273 270 270 Normal 1,500.0 No

METAL Nickel mg/kg 6 6 100% -- - 5.6 9.0 74 8.8 8.4 8.4 Normal 980.0 No

METAL Potassium mg/kg 6 4 67% 905 1,000 975 1,450 925 1,651 1,241 1,241 Normal NA --

METAL Sodium mg/kg 6 6 100% -- -- 94 275 182 272 232 232 Normal NA --

METAL Uranium mg/kg 6 1 17% 0.30 0.80 1.6 1.6 0.49 1.8 0.94 1.6 Maxdetect NA --

METAL Vanadium mg/kg 6 6 100% -- -- 16 27 21 26 25 25 Normal NA -

METAL Zinc mg/kg 6 6 100% -- - 24 32 27 29 29 29 Lognormal 360.0 No

SVOA Di-n-butylphthalate mg/kg 2 2 100% - - 0.082 0.79 0.44 3.33E+14 2.7 0.79 Max detect NA
Washington Administrative Code (WAC) 173-340-900, "Tables," Table 749-3.
EPC
NA
SVOA
UCL
VOA

exposure point concentration.
not available.
semi-volatile organic analyte.
upper confidence limit.
volatile organic analyie.
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Table C-63. Summary of Statistics for Shallow Zone Soils from 216-B-43 Crib, Radionuclides - Ecological Risk Assessment.

"MW- PO Of"6eC

RAD_D Cesium-137, Cs-137 p~i/g 6 6 10%- -0.28 2.8 20.0 No 1.4 20.0 No 8.4 2.3 2.8 Max detect

RAD Gross alpha, -- pCi/g 6 5 83% 5.0 5.0 4.7 7.8 NA -- 5.2 NA - 7.9 6.6 6.6 Normal

___________decayed

RADD Gross bera, -- pCi/g 6 6 100% --- 24 44 NA - 34 NA - 45 42 42 Normal

decayed ______

RADD Plutonium-238, Pu-238 pCi/g 6 1 17% 0.010 0.060 0.036 0.036 NA - 0.019 NA -- 0.064 0.029 0.029 Normal

___________decayed

RADD Plutonium-239, Pu-239 pCi/g 6 1 17% 0.010 0.030 0.020 0.020 6,000.0 No 0.010 6,000.0 No 0.024 0.015 0.015 Normal

decayed

RADD Potassium-40, - pCi/g 6 6 100% - -- 12 13 NA - 13 NA - 13 13 13 Normal

decayed

RAD_D Radiumn-226, Ra-226 pCt'g 6 6 100% -- -- 0.79 1.3 3.0 No 0.99 3.0 No 1.1 1.1 1.1 Lognormal

___________decayed

RADD Strontium-90, Sr-90 pCi/g 6 6 100% -- -- 0.11 2.8 20.0 No 0.73 20.0 No 6.1 1.6 2.8 Max detect
decayed

RAD_D Technetium-99, Tc-99 pCi/g 6 1 17% 1.0 2.0 1.1 1.1 4,000.0 No 0.68 4,000.0 No 1.0 0.92 0.92 Normal
decayed

RADD Thorium-228, Th-228 pCi/g 6 6 100% 0- -- 0.0068 0.0088 NA -- 0.0080 NA -- 0.0088 0.0087 0.0087 Normal

decayed

DOE = U.S. Department of Energy.
EPC = exposure point concentration.
NA = not available.
RAD_D = decayed radiological.
UCL = upper confidence limit.
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Table C-64. Summary of Statistics for Shallow Zone Soils from 216-B-44 Crib, Radionuclides - Ecological Risk Assessment.

4ihunt ;E~ixe dbitt 1 a7 r r1ufc

RADD Cesiuin-137, Cs-137 pCi/g 6 6 100% .53.7 20.0 No 16 20.0 No 12 2.7 3 7 Max detect

RADD Gross alpha, -- pCi/g 6 6 100% - -5315 NA -8.2 NA -- 12 Ii 12 Lognormal
decayed

RAD_D Gross beta, -- pCi/g 6 6 100% -848 NA 5 NA - 41 41 41 Lognorma
decayed

RAD_D Plutoniuin-239, Pu-239 pCi/g 6 1 17% 0.010 0.010 0.010 0.010 6,000.0 No 0 0058 6,000.0 No 0.0078 0.0075 0.0075 Normal
decayed

RAD_D Potassium-40, - pCi/g 6 6 100% -4 - 12 13 NA - 13 NA - 13 13 13 Normal
decayed

RAD_D Radium-226, Ra-226 pCi/g 6 6 100% -- - 0.70 1.3 3.0 No 1.0 3.0 No 1.3 1.2 1.2 Normal
decayed

RADD Strontium-90, Sr-90 pCi/g 6 6 100% - - 0.090 1.7 20.0 No 0.55 20.0 No 3.3 1.0 1.7 Max detect

decayed

decayed I____

RADD Thoriu-228, Th-228 pCi/g 6 6 100% - -- 0.0077 0.010 NA - 0.0089 NA - 0.0098 0.0097 0.0097 Normal

decayed

DOE =.S. decayed rIment IfEnegy.

RDE Raim26 U.S.2 Depatmen of Energy013.. o . .0N 3 .. 2 Nra

EPC
NA
RAD_D
UCL

exposure point concentration.
not available.
decayed radiological.
upper confidence limit.
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Table C-65._Summary of Statistics for Shallow Zone Soils from 216-B3-45 Crib, Radionuclides - EcologicalRisk Assessment.

urn b inidund m undr i Eea C cen- 1Xt W1 Exc5d &TJCr NtrmCL E -.PS mt A bIr- CosEiituent E
Onitnt e 14"a Wfteqc4i A ,o

RADD Cesium-137, Cs-137 pCi/g 7 6 86% 0.20 0.20 0.099 2.5 20.0 No 0.53 20.0 No 2.9 1.2 2.5 Max detect
decayed

RADD Gross alpha, -- pCi/g 7 7 100% -- -- 1.9 15 NA - 8.6 NA -- 20 12 12 Normal
decayed 

I I
RADD Gross beta, decayed -- pCi/g 7 7 100% -- -- 2.8 39 NA - 29 NA - 140 38 38 Normal

RADD Plutonium-239, Pu-239 pCi/g 6 1 17% 0.010 0.010 0.010 0.010 6,000.0 No 0.0058 6,000.0 No 0.0078 0.0075 0.0075 Normal
decayed

RADD Potassium-40, - pCi/g 6 6 100% -- -- I 13 NA - 12 NA - 12 12 12 Lognormal
decayed

RADD Radium-226. Ra-226 pCi/g 6 5 83% 0.60 0.60 0.67 0.82 3.0 No 0.67 3.0 No 1.0 0.82 0.82 Max detect
decayed 

I
RADD Strontium-90, Sr-90 pCi/g 7 7 100% - -- 0.20 1.3 20.0 No 0.47 20.0 No 1.0 0.75 1.0 Lognormal

decayed

RAD D Technetium-99, Tc-99 pCi/g 7 I 14% 0.90 70 1.0 1.0 4,000.0 No 5.5 4,000.0 No 124 15 1.0 Max detect
decayed

DOE = U.S. Department of Energy.
EPC = exposure point concentration.
NA
RAD D
UCL

= not available.
= decayed radiological.
= upper confidence limit.
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Table C-66. Summary of Statistics for Shallow Zone Soils from 216-B-47 Crib, Radionuclides - Ecological Risk Assessment.

RAD_D Cesium 137 Cs-137 pCi/g 6 6 100% -- -- 0.59 53 20 Yes 10 20 No 1,844 28 53 Max detect
__________decayed

RADD Gross alpha, -- pCi/g 6 6 100% - ~ - 4.7 9.4 NA -- 7.6 NA -- 9.7 8.9 8.9 Normal
decayed

FAD_D Gross beta, -- pCi/g 6 6 100% -- -- 31 54 NA -- 42 NA -- 52 49 52 Lognorrnal
decayed

RAD_D Potassium-40, -- pCi/g 6 6 100% -- -- 11 155 NA -- 36 NA -- 265 84 155 Max detect
decayed

RAD_D Radium-226, Ra-226 pCi/g 6 5 83% 0.70 0.70 0.57 10 3 Yes 2.4 3 No 33 5.6 10 Max detect
__________decayed

RAD_D Strontium-90, Sr-90 pCi/g 6 6 100% -- - 0.17 6.9 20 No 1.5 20 No 57 3.7 6.9 Max detect
_________decayed

RAiDD Thoriumn-228, Th-228 pCi/g 6 6 100% -- -- 0.0077 0.13 NA - 0.030 NA - 0.28 0.072 0.13 Max detect

DOE = U.S. Department of Energy.
EPC
NA
RAD_D
UCL

= exposure point concentration.
= not available.
= decayed radiological.
= upper confidence limit.
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Table C-67. Summary of Statistics for Shallow Zone Soils frot 216-B-48 Crib, Radionuclides - Ecological Risk Assessment.

RAD_D Cesium-137, Cs-137 pCi/g 6 6 100% -- -- 0.14 28 20.0 No 1.1 20 No 25 20 2.8 Max detect

_________decayed

RAD_D Gross alpha, -- pCi/g 6 5 83% 3.0 3.0 4.7 7.8 NA - 5.9 NA - 15 7.9 7.8 Max detect
decayed _________

RAD_D Gross beta, -- pCt/g 6 6 100% -- - 30 66 NA -39 NA - $2 50 52 Lognormal
__________decayed

RAD_D Potassium-40, - pCi/g 6 6 100% .- - 10 16 NA -- 14 NA -- 15 15 15 Normal
__________decayed ________________

RAD_D Radium-226, Ra-226 pCi/g 6 5 83% 0.50 0.50 0.65 1.6 3.0 No 1.1 3 No 3.2 1.5 1.5 Normal
decayed

RADD Strontium-90, Sr-90 pCi/g 6 6 100% - - 0.16 9.8 20.0 No 1.9 20 No 129 5.1 9.8 Max detect

decayed

RAD_D Thorium-228, Th-228 pCi/g 6 6 100% - -- 0.0074 0.013 NA - 0.010 NA -- 0.013 0.012 0.012 Normal
decayed ______

DOE = U.S. Department of Energy.
EPC =

NA =

RAD D =
UCL =

exposure point concentration.
not available.
decayed radiological.
upper confidence limit.
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Table C-68. Summary of Statistics for Shallow Zone Soils from 216-B-49 Crib, Radionuclides - Ecological Risk Assessment.

rnbe rfm r n m, Aunn ein m ihnmum im D Defe' 95% CL Lc
Cntito nt Fonstiut constit - Fequenyao i- Sc

ni e', ti

RADD Cesium-137, Cs-137 pCi/g 6 4 67% 0.91 1.6 0.068 1.5 20.0 No 0.58 20.0 No 6.2 1.0 1.5 Max detect
decayed

RADD Gross alpha, -- pCi/g 6 4 67% 5.9 6.4 2.1 7.3 NA -- 4.0 NA -- 6.6 5.5 6.6 Lognormal
decayed

RADD Gross beta, - pCi/g 6 2 33% 27 62 32 64 NA - 32 NA -- 60 46 60 Lognormal
decayed

RAD D Potassium-40, - pCi/g 6 6 100% -- -- 10 14 NA - 12 NA -- 13 13 13 Lognormal
decayed

RAD D Radium-226, Ra-226 pCi/g 6 5 83% 0.80 0.80 0.64 0.76 3.0 No 0.65 3.0 No 0.82 0.75 0.75 Normal
decayed

RADD Strontiun-90, Sr-90 pCi/g 6 4 67% 2.4 15 1.2 8.1 20.0 No 4.5 20.0 No 25 7.2 7.2 Normal
decayed

RADD Thorium-228, Th-228 pCi/g 6 6 100% -- -- 0.0060 0.0071 NA -- 0.0065 NA - 0.0069 0.0069 0.0069 Lognormal
decayed

DOE
EPC
NA
RAD_D
UCL

= U.S. Department of Energy.
= exposure point concentration.
= not available.
= decayed radiological.
= upper confidence limit.
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Table C-69. Summary of Statistics for Shallow Zone Soils from 216-B-5O Crib, Radionuclides - Ecological Risk Assessment.

decayed

RAD_D Gross alpha, -- pCi/g 6 5 83% 4.0 4.0 0.92 12 NA -- 6.0 NA -- 47 9.6 9.6 Normal
decayed

RADD Gross beta, -- pCi/g 6 6 100% - -- 12 49 NA - 32 NA -- 59 42 42 Normal
decayed

RADD Plutonium-238, Pu-238 pCi/g 6 1 17% 0.010 0030 0.0091 0.0091 NA - 0.0082 NA -- 0.014 0.011 0.0091 Max detect
decayed

RADD Potassium-40, - pCi/g 6 6 100% 4- .0- 10.0 13 NA -- 12 NA - 13 13 13 Normal
decayed

RADnD Radium-226, Ra-226 pCi/g 6 5 83% 0.60 0.60 0.64 1.1 3.0 No 0.83 3.0 No 1.6 1.1 1.1 Normal
decayed

RADD Strontium-90, Sr-9O pCi/g 6 3 50% 0.10 0.31 0.097 0.24 20.0 No 0.13 0..0 No 0.27 0.18 0.2 Max detect
decayed

RADD Tecbnetium-99, Tc-99 pCi/g 6 1 17% 0.70 1.1 1.7 1.7 4,000.0 No 0.68 4,000.0 No 1.4 1.1 1.4 Lognormal

decayedI

RADD Thorium-228, Th-228 pCi/g 6 6 100% -- -- 0.0062 0.0087 NA -- 0.0075 NA -- 0.0085 0.0083 0.0083 Normal
decayed I

DOE = U.S. Department of Energy.
EPC = exposure point concentration.
NA = not available.
RAD_D = decayed radiological.
UCL = upper confidence limit.
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Table C-70. Summary of Soil Concentrations for Shallow Zone Soils from 216-B-26 Trench for Radionuclides
and Nonradiological Constituents - Human Health and Ecological Risk Assessment. (2 Pages)

nMax Dot 90% UCL Iidustrial Exceed Ind. Max Air Industrial Exceed Air Ecological I Exceed Eco.
Contaminant C-4191' Background Soil RBC' Soil RBC? PEFAF - Cone. Air RBCb RBC? RBCt  ROC?
Nonradionucl des (mg/kg)
Bismuth 233 No RBC 1.32E+0) 1.77E-07 No RBC No RBC

Chromium 7.1 18.5 10.500 Lessthan 1.32E+09 5.38E-09 2.98E-07 Lessthan 67 Lessthan
background background _ background

Copper 20 22 130,000 Less than 1.32E+09 1.48E-08 Lessthan 217 Lessthan
background background background

Hexavalent 0.61 10,500 No 1.32E+09 4.62E-10 2.98E-07 No 67 No
chromium
Lead 4.3 10.2 750 Less than 1.32E+09 3.26E-09 Less than 118 Less than

background background background
Manganese 641 512 490,000 No 1.32E+09 4.86E-07 4.90E-05 No 3500 No
Mercury 0.070 0.33 1,050 Less than 3.32E+09 5.301E-l Less than 5.5 Less than

background background background
Nickel II 19.1 70,000 Less than 1.32E+09 8.48E-09 Less than 980 Less than

background background background
Silver 0.24 0.73 17,500 Lessthan .32E+09 1.82E-10 Lessthan Lessthan

background background background
Uranium 57 3.21 10,500 No 1.32E+09 4.31E-08 NoRBC NoRBC
Vanadium 101 85.1 24,500 No 1.32E+09 7.65E-08 No RBC No RBC
Zinc 65 67.8 1,050,000 Less than 1.32E+09 4.89E-08 Less than 360 Less than

background background background
Nitrate (as 7.1 52 1,500,000 Less than Less than Less than
nitrate) background background background
Nitrite (as 0.32 1,170,000 No NoROC NoRBC
nitrite)
Nitrogen 4.9 12 350,000 Less than Less than Less than
from nitrate background background background
and nitrite I

n
00
'0
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Table C-70. Summary of Soil Concentrations for Shallow Zone Soils from 216-13-26 Trench for Radionuclides
and Nonradiological Constituents - Human Health and Ecological Risk Assessment. (2 Pages)

Contaminant. - Mar Det. 90% UCL Exposure Point --Ecological Exceed Eco.
C4191 - Barkground Concentration RBC RDC? -

Radiological (pCI/g)
Am-241 41.1 41.1 4,000 No
Cs-137 529,000 1.05 529.000 200 Yes
Ni-63 2.110 2.110 22,000,000 No
Pu-2391240 195 0.0248 195 6,000 No
Sr-90 974,000 0.178 974,000 20 Yes

PEF - particulate emission factor
RBC - risk-based concentration
UCL - upper confidence limit
VF - volatilization factor

Ecology 94-145, Cleanup Levels and Risk Cal ndations under the Model Tarics Control Act Cleanup Regulations (CLARC). Version 3.1.
Washington Administrative Code (WAC) 173-340-750. -Cleanup Standards to Protect Air Quality"
Washington Administrative Code (WAC) 173-340-900, "Tables.* Table 749-3.
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Table C-71. Summary of Soil Concentrations for Deep Zone Soils from 216-B-26 Trench
for Radionuclides and Nonradiological Constituents - Human Health

and Ecological Risk Assessment.

Contaminant Maximum 90% UCL I WP
C oncentratiol Background RBC Exposure Point Concentration

Nonradionuclides (mg/kg) _

Bismuth 233 No RBC
Chromium 8.4 18.5 2,000
Copper 14 22 263
H exavjIcni chromium 0.70 I8

Lead 5.1 10.2 3,000
Manganese 641 512 50 641
Mercury 1.4 0.33 2
Nickel 12 19.1 0.30
Silver 0.24 0.73 14
Uranium 57 3.21 1.3 57
Vanadium 101 85.1 2.240
Zinc 65 67.8 5,970
Nitrate (as nitrate) 4,090 52 174 4,090
Nitrite (as nitrite) 3 13
Nitrogen in nitrite/nitrite 1,080 12 40 1.080
Phosphate 59 No RBC
Sulfate 142 237 1.000

Contaminant Maxnium Detected 9 . Exposure Point ConcentrationA Concentration . Background Epsr .netaii

Radionuclides (pCi/g)
Am-241 41.1 41.1
Sb-125 2.28 2.28
Cs-137 529,000 1.05 529,000
Ni-63 2,110 2,110
Pu-239/240 195 0.0248 195
K-40 22.2 16.6 22.2
Ra-226 0.94 0.815 0.94
Ra-228 1.62 1.3 1.62
Sr-90 974.000 0.178 974,000
Tc-9) 92 92
Th-228 3.01 1.3 3.01
Th-230 0.73 1.1 Less than background
Th-232 3.04 1.32 3.04
H-3 42.9 1.3 42.9
U-233/234 7.8 1.1 7.8
U-234 2.63 1.1 2.63
U-235 0.48 0.109 0.48
U-23 8.2 1.06 8.2

GWP - groundwater protection
RBC - risk-based concentration
UCL - upper confidence limit
* Ecology 94-145, Cleanup Levels and Risk CoIkdations Under the Model

(CLA RC). Version 3.1.
Toxics Control Act Cleanup Regulations
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Table C-72. Comparison of 216-B-58 Trench Shallow Zone Concentrations with Risk-Based Standards.
Ni% Max - 90 industrial. Exceed ax Air industria Exceed Ecological Eited Eco.C nnnt Det D434 B SoI RBC' Soil RBC? PEFF Conc. -Air RBC Air RBC? RBCc RBC?

__I'C47 C430 B_ _ _d _ _ _ _ I _ I I_ _ _

Nonradionuclides (n)/kg)
Arsenic 8.8 8.8 20 88 No I.32E+09 6.67E-09 5.81E-06 No 7 Yes
Barium 70 87 132 245,000 Less than 1.32E+09 6.56E-0S 5.00E-04 Less than 102 Less than

_ - background background background
Bismuth 10 NoRBC 1.32E+09 7.48E-09 NoRBC NoRBC
Chromium 6.2 4.8 183s 10,500 Less than 1.32E+09 4.66E-09 2.9SE-07 Less than 67 Less than

background background _ background
Nickel 7.9 I 19.1 70,000 Lessthan 1.32E+09 8.1SE-09 Lessthan 980 Lessthan

. background background background
Selenium 7.3 4.4 0.33 17,500 No I.32E+09 5.56E-O9 No RBC 0.3 Yes
Ammonium 2.4 0.4 24,500 No No RBC No RBC
Chloride 6.4 4.6 100 Less than Less than Lessthan

background background background
Nitrate (as 6.8 40 52 1,500,000 Less than Less than Less than
nitrate) background background background
Nitrogen from 1.9 12 12 350,000 No No RBC No RBC
nitrate and
nitrite
Phosphate 4.5 No RBC No RBC No ROC
Sulr'ate 16 II 237 Less than Less than Less than

background background background
Sulfide 33 No RBC No RC No RBC
Aroclor-1254 0.93 70 No 1.32E+09 7.05E-10 4.38E-05 No 0.65 Yes

Diethylphthalate 0.49 2,80E+06 No 1.32E409 3.71E-10 2.8 No NoRBC

Acetone 52 3.150.000 No 12,554 4.14E-06 0.35 No No RBC
Oil and grease 1,350 NoRBC NoRBC No RBC

GWP - groundwater protection
RBC - risk-based concentration
UCL - upper confidence limit
* Ecology 94-145, Cleanup .evels and Risk Calculations Under the Model Tories Control Act Cleanup Regulations. (('.I RC). Version 3.1.
h Washington Adninistrative Code (WAC) 173-340-750. "Cleanup Standards to Protect Air Quality."

*Washington AdmnInistrafive Code (WAC) 173-340-900. "Tables," Table 749-3.
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Table C-73. Comparison of Maximum 216-B-58 Trench Deep Zone
Concentrations with the Groundwater Protection Risk-Based Standards.

Contaminant Atax Det. N1ax Det. 90% UCL GWP Exposure Point
C-4174 C-4304 Background RBCO Concentration

Nonradionuclide (mg/k )
arsenic 16 12.6 20 0.034 16
barium 100 10 132 923 150
bismuth 9.87
chromium 9.4 7.7 19 2.000 9.4

coppcr 11.9 263 11.9
nickel 10.1 10.8 19 130 10.8
selenium 13.0 6.54 0.33 5 13.0
ammonium 3.76 6.80
chloride 14.1 36.3 1,000 36.3
cyanide 360 1 360

nitrate (as nitrate) 13.6 255 52 174 255

Nitrogen from nitrate
and nitrite 5.1 82.5 12 40 82.5

phosphate 4.54

sulrate 27.0 61.9 1.000 61.9
sulfide 33.0
Aroelor-1254 0.930 0.90 0.930
diethylphihalate 0.900 72 0.00
acetone 52 29 52
Radionuclides (pCV)
Am-241 412 297 412

Cs-137 14,600 14 1.1 14,600
CO-60 9.96 1.700 0.0084 1.700
Eu-154 809 8.09 0.0034 8.09
Np-237 0.03 0.01 0.03
Ni-63 36.1 165 165
Pu-238 31 20 0.0038 31

Pu-239/240 310 240 0.0248 310
K-40 18.3 16.7 16.6 18.3
Ra-226 0.57 0.89 0.815 0.89
Ra-228 4.42 1.36 1.3 4.42

Th-228 6.89 1.51 1.3 6.89
Th-230 1.05 0.52 1.1 Less than Bkg
Th-232 4.42 1.36 1.32 4.42
Sr-90 18.400 1.01 0.178 18.400
11-3 89.4 798 1.3 793
U-233/234 0.58 0.74 1.1 Less than Skg

U-235 0.02 0.13 0.109 0.13

U-238 0.36 0.58 1.06 Less than Bkg
GWP - grondwatcr protection
RlC- risk-based concentration
UCL - upper confidence level
* Ecology 94-145, Clennup Lewis and Risk Cnlnelations Under the Model Toxics Control Act Cleanup Regulation.
(CLARC). Version 3.1.
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Table C-74. Dose and Risk for 216-B-58 - Industrial Exposure Scenario Without Cover.

Time mrem/vr Risk Primary % of Total I Primary
(yearsi Radinnuclide Dose Patlmay

0 1.3E+04 1.3E-01 Cesium-137 65% Ground

I 1.2E+04 1.3E-01 Cesium-137 67% Ground

50 2.6E+03 3.5E-02 Cesium-137 98% Ground

150 2.8E+02 3.8E-03 Cesium-137 91% Ground

500 2.0E401 2.6E-04 Thorium-232 61% Ground

1,000 1.7E+01 2.4E-04 Thorium-232 70% Ground

Table C-75. Dose and Risk for 216-B-58 - Groundwater Protection.
Time vremlyr Risk Primary % of Total Primary

-(years) Radionuclide Dose Pathway

0 0.0E+00 0.0E+00
I 0.OE+00 0.0E+00

50 0.0E+00 0.0E+00
66 1.7E+00 9.013-06 Tritium 100% Groundwater

150 2.2E-09 1.2E-14 Tritium 100% Groundwater

500 0.0E+00 0.0E+00
1,000 0.0E+00 0.0E+00
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Table C-76. Comparison of216-B-58 Trench Shallow Zone Concentrations
with Risk-Based Standards.

Max Del. Max Det. 90% UCL Exposure Ecological ExceedContannt C-4174 C-4304 jBackground ration RBC Eco. RBC?

Radionuclides (pCilg)

Am-241 412 297 412 4,000 No

Cs-137 14,600 14 1.05 14,600 200 Yes

Co-60 9.96 1,700 0.00842 1,700 700 Yes

Eu-154 8.09 8.09 0.0334 8 1,000 No

Np-237 0.03 0.01 0.03 1,900 No

Ni-63 36.1 165 165 22,000,000 No

Pu-238 31 20 0.00378 31 5,400 No

Pu-239/240 310 240 0.0248 310 6,000 No

K-40 18.3 15.6 16.6 18 5,400 No

Ra-226 0.57 0.815 Less than 50 Less than
background background

Ra-228 4.42 1.3 4 40 No

Th-228 6.89 1.51 1.3 7 2,200 No

Th-230 0.5 0.37 1.1 Less than Less than
background background

Th-232 4.42 0.89 1.32 4 2,000 No

Sr-90 18,400 0.41 0.178 18,400 20 Yes

11-3 0.91 10.2 1.3 10 5,400 No

U-233/234 0.31 0.74 1.1 Less than 5,000 Less than
background background

U-235 0.020 0.13 0.109 0.13 3,000 No

U-238 0.26 0.58 1.06 Less than 2,000 Less than
background background

RBC - risk-based concentration
UCL- upper confidence limit
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TERMS

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980

ERDF Environmental Restoration Disposal Facility
FS feasibility study
G&A general and administrative
HEPA high-efficiency particulate air (filter)
Hic high-integrity container
LLDPE linear low-density polyethylene
OMB Office of Management and Budget
PPE personnel protection equipment
PVC polyvinyl chloride
QA/QC quality assurance and quality control
RA remedial action
RCRA Resource Conservation andRecovery Act of 1976
RI remedial investigation
TBP to be provided
WIPP Waste Isolation Pilot Plant

D-xii



DOE/RL-2003-64 DRAFT A

APPENDIX D

COST ESTIMATE BACKUP

D1.0 INTRODUCTION

Cost estimates for this feasibility study (FS) have an accuracy of +50 percent, -30 percent, which
is the accuracy specified in the EPA/540/G-89/004, Guidancefor Conducting Remedial
Investigations and Feasibility Studies under CERCLA, Interim Final, the Comprehensive
Environmental Response. Compensation, and Liability Act of 1980 (CERCLA). The cost
estimates provide a discriminator for deciding between similar protective and implementable
alternatives for a specific waste site. Therefore, the costs are relational costs for the evaluation
of the alternatives, not absolute costs. Cost estimates were made by waste site with the exception
of eight groups that were developed based on logistics. Two of the eight groups are
representative sites. Refer to Table D-1 03 for a listing of the group sites. This FS does not
evaluate the economies associated with implementing multiple sites or groups with a common
alternative or aggregated remediation. They will be considered in the future as part of long-
range planning and through the post-record-of-decision activities, such as remedial design.
Potential areas of cost sharing to reduce overall remediation costs include the following:

. Remediating all waste sites with a common preferred alternative at the same time

. Sharing mobilization/demobilization costs
* Sharing surveillance and maintenance costs
. Sharing barrier performance monitoring costs.
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D2.0 ALTERNATIVE COST ESTIMATES

This section describes the cost estimates based on the remedial alternatives developed in
Chapter 6 of this FS. Appendix D summarizes the alternatives considered, the total present-
worth costs, and provides summary and backup information for costs by waste site or group.

Present-net-worth costs were estimated using the real discount rate published in Appendix C of
the Office of Management and Budget (OMB) Circular No. A-94, Guidelines and Discount
RatesforBenefit-Cost Analysis of Federal Programs, which is effective through the end of
January 2004. Programs with durations longer than 30 years use the 30-year interest rate of
3.2 percent. Present-net-worth costs are discussed for each alternative in the following sections.

D2.1 ALTERNATIVE 1 -NO ACTION

The no-action alternative represents a situation where no legal restrictions, access controls, or
active remedial measures are applied to the waste site. Taking no action implies "walking away
from the waste site" and allowing the waste to remain in its current configuration, affected only
by natural processes. No maintenance or other activities would be instituted or continued.
Chapter 6 describes the no-action alternative.

Because the no-action alternative assumes no further actions will be taken at a waste site, costs
are assumed to be zero.

D2.2 ALTERNATIVE 2 - MAINTAIN EXISTING SOIL COVER,
INSTITUTIONAL CONTROLS, AND MONITORED NATURAL
ATIENUATION

Chapter 6 of this FS provides a description of the Maintain the Existing Soil Cover, Institutional
Controls, and Monitored Natural Attenuation alternative. Cost models for each representative
site are discussed in detail in Section D3. The primary costs associated with this alternative are
surveillance and cover maintenance and monitored natural attenuation costs. This alternative
also includes the cost of maintaining the existing soil cover. The costs for these controls were
estimated based on the area of the individual waste sites or groups. Details of the cost estimates
are provided in Tables D-1 through D-32.

The unit cost for surveillance and maintenance was assumed to be the same as the current unit
cost for surveillance and maintenance activities conducted annually on the waste sites. The unit
cost accounts for such activities as site radiation surveys, and repair of the existing soil cover on
the sites where it is present. Because the existing soil cover is maintained annually, costs for
replacing all or large portions of the existing cover at specified intervals (i.e., every 20 years) are
considered unnecessary.
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The costs associated with natural attenuation monitoring are divided into three components:
radiological surveys of surface soils, spectral gamma logging of vadose zone boreholes, and
groundwater monitoring. The costs to perform radiological surveys of surface soils at waste sites
are assumed to be similar to those for current survey practices at the sites and are included in the
surveillance and maintenance costs.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
15 in (50 fl) depth once every 5 years until the site meets all preliminary remediation goals. This
monitoring is considered for sites with high concentrations of contaminants in the shallow zone
or near the bottom of crib and trench structures. It also assumes that the service life of vadose
zone boreholes is 30 years. Costs are included for logging and periodic replacement of these
boreholes until all preliminary remediation goals are met for the site.

Groundwater monitoring costs will likely be incurred for sites that have high concentrations of
mobile contaminants deep within the vadose zone and/or where groundwater contamination is
known to have occurred. However, the cost estimate assumes that the groundwater monitoring
costs are institutional costs and are not considered in the cost models.

The cost model used for this alternative consisted of a simple spreadsheet. Durations were used
for the representative sites based on the length of time required to reach preliminary remediation
goals. Because the analogous sites do not have data to support the time needed to reach
preliminary remediation goals, costs for institutional controls at analogous waste sites were
estimated using the time from the associated representative site.

The present-net-worth costs for surveillance and maintenance and natural attenuation monitoring
are added to the periodic costs to reach the total present-worth cost for this alternative. The real
discount rate of 3.2 percent is used for discounting real (constant-dollar) flows for the duration
until all preliminary remediation goals are reached at each site.

D2.3 ALTERNATIVE 3-REMOVE AND DISPOSE

Chapter 6 of this FS describes the remove-and-dispose alternative. Cost models for each
representative site are discussed in detail in Section D3. Cost estimate inputs for the remove and
dispose alternative are provided in Tables D-33 through D-46.

Institutional control costs were not added to the remove and dispose alternative because the
contaminants are assumed to be removed to concentrations at or below the preliminary
remediation goals. If some contaminants remain after excavation, institutional controls may be
needed. Because deep vadose zone contaminants will not be removed, it is assumed that
groundwater monitoring still will be required at selected waste sites. The costs assumed for
groundwater monitoring are assumed to be covered under a separate Operable Unit.

All costs associated with the remove and dispose alternative are present-net-worth costs.
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D2.4 ALTERNATIVE 4 -CAPPING

Chapter 6 of this FS provides a description of the capping alternative. Cost estimate inputs for
the capping altcrnativc are included in Tables D-47 through D-78. Figure D-1 shows details of
the assumed cap design for the modified RCRA subtitle C barrier.

Operation and maintenance costs for the capping alternative include barrier performance
monitoring and repair costs. For purposes of this FS, annual repairs to the cap (replacement of
15.2 cm [2 ft] of topsoil layer and revegetation over 10 percent of the barrier area) are assumed.
This is considered a conservative estimate because the barrier has been designed to require
minimal maintenance, particularly after vegetation has been established. The real discount rate
of 3.2 percent is used for discounting real (constant-dollar) flows for operation and maintenance
costs for the period until all preliminary remediation goals are reached at each site to obtain the
present-net-worth cost for the alternative.

Institutional controls are an integral component of the capping alternative and would be required
to prevent both intrusion to the capped area and activities that might alter the integrity and
effectiveness of the cap. Groundwater monitoring would likely be a part of the capping
alternative. However, the cost estimate considers groundwater sampling institutional costs.
Therefore, they are not considered in the cost estimates. As part of the capping alternative, costs
for dynamic compaction have been included to eliminate any void spaces within the site. This
will ensure that a firm subgrade will be provided to prevent future cap settling.

The present-net-worth costs for the alternative are added to institutional control costs to reach the
total present-worth cost for this alternative. The real discount rate of 3.2 percent is used for
discounting real (constant-dollar) flows for the duration until all preliminary remediation goals
are reached at each site.

D2.5 ALTERNATIVE 5 - PARTIAL EXCAVATION
AND CAPPING

Under Alternative 5, contaminants would be removed to the maximum depths listed in Table 2-7.
Following excavation, the waste site would be backfilled with clean borrow soil and capped as
discussed above. These activities would remove a fraction of the near-surface contaminant load.
The removal, treatment, disposal, and capping activities would be the same as or similar to those
described in Chapter 4.0 of the FS and the preceding subsections. However, removal activities
would not be aimed at removing all contaminants in the vadose zone. They would be aimed at
reducing the mass of contaminants associated with the bottom of the waste site, which would, in
turn, reduce the potential intruder risk. The disposal options would be the same. The required
cap would be less rigorous than if these contaminants were left in place, because the inadvertent
intruder risk is significantly reduced. For example, instead of a Hanford Barrier, a monofill soil
barrier may be appropriate. The actual design of the barrier would be determined through the
detailed design activities.
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Table 5-3 of the FS lists the contamination zone for each representative site and for those
analogous sites with sampling data. If contaminants are not in the 0 to 4.6 m (0 to 15-ft) zone,
then the resulting risk reduction to humans and ecological receptors from direct contact to
shallow-zone contamination would be zero. The point of compliance for direct exposure is the
0 to 4.6 m (0 to 15-fl) zone, so contaminants deeper than this only would reduce the risk to
intruders. Contaminants that impact the groundwater are located deeper in the vadose zone than
6.1 m (20 f). Therefore, the removal of contaminants from the 0 to 6 (0 to 20-fl) zone would not
significantly change the risk to groundwater. The capping activity provided in this alternative
would address the protection of groundwater from the remaining contaminants to the vadose
zone. Institutional controls would be an additional requirement for this alternative, because
contamination above PRGs are left on site.
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D3.0 ASSUMPTIONS

Assumptions for the representative sites and selected analogous sites for Alternatives 2,3, and 4
are documented in the following sections.

D3.1 GLOBAL ASSUMPTIONS

D3.1.1 Labor and Markup

Each cost item described includes one or a combination of, material costs, equipment costs, labor
costs, and subcontract costs. In addition, each cost estimate contains a variety of markups.
Labor rates and markups were developed for the Contractor and Fluor Hanford personnel as
follows:

Contractor. The contractor is assumed to be performing all the excavation, earth moving,
construction, decontamination, and container-lining activities on site for each of the alternatives
evaluated.

When the contractor performs work, costs are associated with support personnel, laborers,
equipment operators, oilers, and truck drivers performing the work (rates obtained from Fluor
Hanford):

0 Support personnel

- Superintendent

- Site foreman

- Site engineer

- Site health and safety person

- Timekeeper-clerk

a Construction

- Equipment operator

- Laborer

- Truck driver (Teamster)

- Oiler

=

=

-

-

=

=

-

£50.00/hour

$50.00/hour
$50.00/hour
S50.00/hour
537.00/hour

$37.00/hour
$37.00/hour
S37.00/hour
£37.00/hour.

In addition to on-site personnel, the contractor will have office staff. When contractor office
support is referred to, the following is assumed (rate obtained from Fluor Hanford):

. Office support

- Engineer S50.00/hour
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Fluor Hanford. It is assumed that Flour Hanford personnel will perform construction oversight
and annual inspections. When construction oversight is used, it shall refer to the following
individuals at the following rates (rates obtained from Fluor Hanford):

* Project management and oversight - $75/hour
. Radiation Control Technician (RCT) = $56/hour
. Health and safety personnel - S56/hour
. Quality Assurance, quality control (QA/QC) and $56/hour

scheduling
* Field engineer $ $56/hour

. Sample Technician $56/hour.

D3.1.2 Mark Ups

The following mark ups (obtained from Fluor Hanford) will be added as indicated.

* Fluor Hanford
- General and administrative (G&A) on labor, materials, and 15% each

equipment
* Contractor

- G&A on labor, materials, and equipment 26.5%
- Direct mark up on labor 25%

- Direct mark up on material 10%

- Direct mark up on subcontractors 10%

- Fluor Hanford mark up on contractor G&A 15%
. Contingency

- Excavation alternative 40%
- Capping alternative 20%.

D3.1.3 General Assumptions

The following general assumptions also apply to all of the cost estimates:

* All of the cost estimates include costs associated with the alternative starting with
construction mobilization. Although the cost estimates do include annual operation and
maintenance (O&M)-type costs if applicable and costs associated with preparing closeout
documents, the cost estimates do not include costs for design, work plan preparation, or
any other preparation costs normally associated with activities occurring before field
mobilization.

* When costing equipment rental rates, it is assumed that each month contains 21 days.
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* When costing equipment operation, the cost is based on an 8-hour day.

" When calculating project durations, it is assumed that 5 days consist of a week.

D3.2 ALTERNATIVE 2 - MAINTAIN EXISTING SOIL COVER,
INSTITUTIONAL CONTROLS, AND MONITORED NATURAL
ATTENUATION

D3.2.1 General Assumptions

The general assumptions for Alternative 2 are as follows:

* Fencing and monuments/signs for institutional controls and fencing maintenance are
considered institutional costs and are not considered in this cost estimate.

" Groundwater monitoring is performed for another operable unit. The cost associated
with periodic groundwater sampling is considered an institutional cost and is not
considered in this cost estimate.

. Surface soil is not affected. Therefore, Level C, B, or A personal protection equipment is
not needed for this alternative.

" Alternative 2 consists of five general activities: institutional controls implementation,
site inspection and surveillance, existing cover maintenance, natural attenuation
monitoring, and site reviews. These activities are described for the representative sites in
the following sections.

D3.2.2 Representative Site 216-T-26 Crib (Cost tables
D-1 through D-4)

Institutional Controls Implementation: Preparing and implementing institutional controls is a
capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-use restrictions. Costs presented in the cost estimates are based on
the following:

" Time to produce institutional controls c 200 hours (assumption)
. Labor rate S56/hour (assumption).

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include conducting site
radiation surveys of surface soil and physical site inspection. Activities may include control of
deeply burrowing animals and deep-rooted plants by using herbicide or by physical removal
(cost for these items are not included).
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For costing purposes, sites 50,000 f 2 or smaller are assumed to require a team of two inspectors,
two 8-hour days (16 crew hours) to perform the activities associated with site inspection and
surveillance. An additional 16 crew hours will be needed for site inspection and surveillance for
every additional 50,000 fiF of site area. Costs are based on the following:

" Area of representative site
* Time to complete inspections

" Hourly rate for team
. Radiation surveys of surface soil

= 900 ft2 (FS description)

=16 hours (16 hours for every 50,000 R2)

S$I 12/hour (S56/hour/team member)

$1,000/event (S1,000 for every 5,000 ft2).

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacing cover soils over 10 percent of the area to a depth of
2 ft. Costs are based on the following:

* Area of representative site

* Area requiring repair (10% of total area)

. Oversight

9o0ftf
- 90 ft = 10 yd2

I day (8 hours/day @ $56/hour).

In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting soil cover material and reseeding.

Monitoring for Natural Attenuation: The costs associated with natural attenuation monitoring
are operation and maintenance costs. These costs will be incurred annually as long as the
alternative is being used. The cost for natural attenuation monitoring includes spectral gamma
logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of50 f once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole will be drilled. Costs are based on
the following:

* Unit cost for vadose zone monitoring = $75/ft of borehole
* Length of borehole drilling = 50
* Cost of vadose zone monitoring . $75/fix 50 ft -$3,750
. Installation cost of borehole $45/linear ft
. Length of borehole installation = 50 ft
* Oversight I Iday =8 hours ($56/hour).

Groundwater monitoring costs are assumed to be institutional costs and arm not considered part
of this cost estimate.

Site Reviews: The cost associated with site reviews is an operation-and-maintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews will be
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conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.2.3 Representative Site 216-B-46 Crib (Cost tables
D-5 through D-)

This representative site is a group site containing sites 216-B-46, 216-B-43, 216-B-44, 216-B-45,
216-B-47, 216-B-48, 216-B-49, and 216-B-50.

Implementation of Institutional Controls: Preparing and implementing institutional controls is
a capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-use restriction. Costs presented in the cost estimates are based on
the following:

Time to produce institutional controls 200 hours (assumption)
Labor rate $56/hour (assumption).

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include site radiation
surveys of surface soil and physical site inspection. Activities may include control of deeply
burrowing animals and deep-rooted plants by using herbicide or by physical removal (cost for
these items not included).

For costing purposes, sites 50,000 R2 or smaller are assumed to require a team of two inspectors,
two 8-hour days (16 crew hours) to perform the activities associated with site inspection and
surveillance. An additional 16 crew hours will be needed for site inspection and surveillance for
every additional 50,000 fi of site area. The cost of site inspection and surveillance can be
figured as follows:

* Area of representative site 61,152 e (FS description)
* Time to complete inspections = 32 hours (16 hours for every 50,000 ft2)

* Hourly rate for team = $112/hour ($56/hour/team member)
* Radiation surveys of surface soil - $13,000/event ($1,000 for every 5,000 f2).

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacing cover soils over 10 percent of the area to a depth of
2 ft. Costs are based on the following:

* Area of representative site . 61,1521f
* Area requiring repair (10% of total area) = 6,115 ft=679 yd2

* Oversight = 3 days (8 hours/day @ $56/hour).
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In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting soil cover material and reseeding.

Monitoring For Natural Attenuation: The costs associated with natural attenuation
monitoring are operation and maintenance costs. These costs will be incurred annually as long
as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of 50 ft once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole will be drilled. Costs are based on
the following:

. Unit cost for vadose zone monitoring $75/ft of borehole
* Length of borehole drilling 50ft
* Cost of vadose zone monitoring £75/ft x 50 ft -3,750
* Installation cost of borehole - $45/linear ft
* Length of borehole installation 50 ft
* Oversight I day -8 hours ($56/hour).

Groundwater monitoring costs arm assumed to be institutional costs and are not considered part
of this cost estimate.

Site Reviews: The cost associated with site reviews is an operation-and-maintenance cost. This
cost will be incurred every 5 years as long as the altemative is being used. Site reviews will be
conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.2.4 Representative Site 216-B-5 Reverse Well (Cost
tables D-9 through D-12)

Site 216-B-5 is a reverse-well waste site. For this cost estimate, the reverse well will be
abandoned and a 40-ft by 40-ft area is assumed to be included in the area to receive institutional
controls and to be evaluated or inspected annually.

Implementation of Institutional Controls: Preparing and implementing institutional controls is
a capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-use restrictions. Costs presented in the cost estimates are based on
the following:

* Time to produce institutional controls = 200 hours (assumption)
* Labor rate = $56/hour (assumption).

Reverse Well Abandonment: Site work project duration was estimated to be 2 weeks (0.5
month) based on the following breakdown. Time required for preparing pre- and post-
construction submittals is in addition to the times estimated here.
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* Mobilize: 3 days, includes mobilizing equipment and personnel, constructing a
temporary haul road, and performing decontamination setup.

* Abandon well: 4 days

* Restore Site: 2 days

* Demobilize: 1 day, includes demobilizing equipment and personnel and final site
cleanup.

Total construction duration= 10 days =2 weeks = 0.5 months.

Site Description: The site consists of a 7 inch diameter reverse well. The area of disturbance,
assuming 20 ft in all directions from the site, is a 40-ft x 40-fl area (1,600 112).

Fluor Hanford Oversight: Fluor Hanford will provide contractor oversight. Personnel used to
perform contractor oversight include a project manager (1 person full time), health and safety
manager (I person half time), QA/QC representative and scheduler (I person full time), and a
radiation control technician (RCT) (1 person full time). This oversight crew will be used when
the contractor is in operation. Using the wage rates discussed in Section D3.1, this crew has an
hourly rate of $215. The cost of Fluor Hanford oversight is calculated as follows:

* Duration of Fluor Hanford oversight - 10 days
* Fluor Hanford oversight rate = $215/hour= SI,720/day (see general

assumptions).

Fluor Hanford will also provide a crew of four RCTs for decontamination activities. Using the
wage rates discussed in Section DII ($56/hour), the crew has an hourly rate of S224 or
S1,792/day.

Mobilization, Demobilization, and Field Support: Mobilization and demobilization of the
drill rig to be used for well abandonment will be included in the cost.

Temporary blaze orange fence will be placed around the site for protection from the construction
area. The cost of the temporary fence is based on the following:

Length of temporary fence = 2 x (width + length) + 20%
2 x (40 ft+40 ft)+20% - 192linear i.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in gravel. The cost of materials for the haul road is based on the following:

* Length of haul road - 1,500 R
* Haul road construction = $7.36 / yd2

* Width of haul road = 24 R

* Gravel = 24flx 1,500ft+ 10%=39,600ft2=4,400yd2

Decontamination Pad: A decontamination pad will be constructed to clean drilling equipment
before demobilization. The decontamination pad will be of a sufficient length and width to
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accommodate construction equipment The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the drilling equipment can be
decontaminated in one day. Based on the Alternative 3 assumption for decontamination pad
water use (1,000 gallons per month), 50 gallons of water are required for one day of
decontamination activity. Therefore, it is assumed that a temporary water source can be obtained
for decontamination activities and large storage tanks will not be required. It is also assumed
that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

. Pad area 20 ft x 30 ft - 600 ft
* Timber grates = 2 x 5 x 30 ft+2 x 17x3ft =402linear f = 0.402 m

(2 in. x 4 in.) board ft
. Plastic sheeting [20 f x 30 f+2 x 8 f overlap x -1,188

(60 mil LLDPE) 30 f]+ 10%
* 3-in. PVC pipe = 5 linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities in the event that the decontamination pad is needed. It is assumed that the drilling
equipment can be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the drilling equipment
following well abandonment The decontamination crew will consist of four laborers. This crew
of laborers will construct the decontamination pad, provide decontamination services, and
remove the decontamination pad during demobilization activities (labor provided under
miscellaneous costs).

* Duration to construct and remove = 2 days
. Duration of decontamination activity = I day.

Abandonment: A hydraulic backhoe will be used to excavate around the reverse well to a depth
of 5 ft It is assumed that the excavation area will be 5-fl by 5-ft The excavated soil will be
stockpiled near the site until backflling. The amount of excavated soil is calculated as follows:

Volume of overburden soil to excavate -5 f x 5 ft x 5 fR 125 1' -5 yd'.

A subcontractor will be hired to abandon the reverse well. The casing will be cut at 5 ft below
the surface and removed. The well will be tremie grouted (302 ft) with a Portland cement grout.

Transportation and Disposal: The waste material obtained for disposal will be the 5 ft of
casing removed from the well. It is assumed that the casing will be placed in a plastic-lined
container. It is assumed that only 1 container will be needed for this operation. Once the
container is loaded, the liner is sealed, the container is decontaminated then screened by the
Fluor Hanford radiological screening crew, and transported to the ERDF. The cost for
transportation and disposal of contaminated material at the ERDF is S1,100 per container. This
cost includes labor cost to install the liners, material cost for the liners, transportation to the
ERDF, and ERDF storage costs. ERDF storage cost is obtained from DOE/EM-0387 "Profits of
Environmental Restoration CERCLA Disposal Facilities", July 1999.
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Site Restoration: Site restoration will consist of backfilling the excavation area with the clean
overburden soil previously excavated. Backfilling will be performed using a backhoe. The
backfill of previously excavated soil is assumed to take 1 day.

" Time to backfill overburden soil
. Labor (one operator)

= I day

= $37/hour x 8 hours/day - $296/day.

Following backfill, the area will be revegetated. The production rate assumed for revegetation is
1,000 yd2/day.

Area to revegetate (excavation area + haul = [5 R x 5 ft] + [39,600 f1]
road area) = 4,402 yd2.

= 39,625 ft2

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site (see global assumptions).
Support personnel include four laborers that will perform general activities including, but not
limited to, maintenance and decontamination. Miscellaneous costs are calculated as follows:

Duration of contractor support

* Contractor support rate

* Four Laborers (daily rate)

10 days
$237/hour =S1,896/day (see global
assumptions)
S37/hour x Shours/day x 4 laborers

$1,184/day
* Time to prepare post-construction documents - 80 hours (assumption)
* Labor rate for post-construction documents = S50/hour (assumption).

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include site radiation
surveys of surface soil and physical site inspection. Activities may include control of deeply
burrowing animals and deep-rooted plants by using herbicide or by physical removal (cost for
these items are not included).

For costing purposes, sites 50,000 1f or smaller are assumed to require a team of two inspectors,
two 8-hour days (16 crew hours) to perform the activities associated with site inspection and
surveillance. An additional 16 crew hours will be needed for site inspection and surveillance for
every additional 50,000 ft2 of site area. Costs are based on the following:

* Area of representative site
* Time to complete inspections
* Hourly rate for team
. Radiation surveys of surface soil

1,600 ft (FS description)
16 hours (16 hours for every 50,000 ft2)

SI 12/hour ($56/hour/team member)
$ $1,000/event ($1,000 for every 5,000 f2).

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
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is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is not necessary. Rather, cover
maintenance is assumed to include replacing cover soils over 10% of the area to a depth of 2 I.
Costs are based on the following:

Area of representative site - 1,600 j 2

* Area requiring repair (10% of total area) = 160 ft = 18 yd2

* Oversight = day (8 hours/day @ S56/hour).

In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting soil cover material and reseeding.

Monitoring For Natural Attenuation: The costs associated with natural attenuation
monitoring are operation and maintenance costs. These costs will be incurred annually as long
as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of 50 R once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole will be drilled. The costs are based
on the following:

. Unit cost for vadose zone monitoring $75/ft of borehole

. Length of borehole drilling 50 R

. Cost of vadose zone monitoring $ $75/f x 50 R -S3,750

. Installation cost of borehole = $45/linear R
* Length of borehole installation = 50 R
* Oversight - lday -8 hours (S56hour).

Groundwater monitoring costs are assumed to be institutional costs and are not considered part
of this cost estimate.

Site Reviews: The cost associated with site reviews is an operation and maintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews will be
conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.2.5 Representative Site 216-B-7A&B Crib (Cost
Tables D-13 through D-16)

Implementation of Institutional Controls: Preparing and implementing institutional controls is
a capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-use restrictions. Costs presented in the cost estimates are based on
the following:

. Time to produce institutional controls = 200 hours (assumption)
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. Labor rate $56/hour (assumption).

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include site radiation
surveys of surface soil and physical site inspection. Activities may include control of deeply
burrowing animals and deep-rooted plants by using herbicide or by physical removal (costs for
these items are not included).

For costing purposes, sites 50,000 ft2 or smaller are assumed to require a team of two inspectors,
two 8-hour days (16 crew hours) to perform the activities associated with site inspection and
surveillance. An additional 16 crew hours will be needed for site inspection and surveillance for
every additional 50,000 ft2 of site area.

. Area of representative site 672 fW (FS description)

. Time to complete inspections = 16 hours (16 hours for every 50,000 R2)

* Hourly rate for team $1 12/hour ($56/hour/team member)

. Radiation surveys of surface soil = $1,000/event ($1,000 for every 5,000 fi2).

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacement of cover soils over 10% of the area to a depth of
2 1.

* Area of representative site 672 ft

* Area requiring repair (10% of total area) - 67 e - 7.5 yd2

* Oversight . - I day (8 hours/day @ $56/hour).

In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting soil cover material and reseeding.

Monitoring For Natural Attenuation: The costs associated with natural attenuation
monitoring are operation and maintenance costs. These costs will be incurred annually as long
as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of 50 ft once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole will be drilled. The costs are based
on the following:

* Unit cost for vadose zone monitoring $75/fl of borehole

. Length of borehole drilling 50ft
* Cost of vadose zone monitoring = $75/ft x 50 ft - $3,750

D-16



DOE/RL-2003-64 DRAFT A

* Installation cost of borehole = $45/linear ft

. Length of borehole installation = 50 ft
* Oversight = Iday = 8 hours (56/hour).

Groundwater monitoring costs are assumed to be institutional costs and are not considered as
part of this cost estimate.

Site Reviews: The cost associated with site reviews is an operation and maintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews will be
conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.2.6 Representative Site 216-B-38 Trench (Cost tables
D-17 through D-20)

This representative site is a group site containing sites 216-B-38, 216-B-35, 216-B-36, 216-B-37,
216-B-39, 216-B-40, and 216-B-41.

Implementation of Institutional Controls: Preparing and implementing institutional controls is
a capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-use restrictions. Costs presented in the cost estimates are based on
the following:

. Time to produce institutional controls 200 hours (assumption)
* Labor rate $56/hour (assumption).

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include site radiation
surveys of surface soil and physical site inspection. Activity may include control of deeply
burrowing animals and deep-rooted plants by using herbicide or physical removal (cost for these
items are not included).

For costing purposes, sites 50,000 ft or smaller are assumed to require a team of two inspectors,
two 8-hour (16 crew hours) days to perform the activities associated with site inspection and
surveillance. An additional 16 crew hours will be needed for site inspection and surveillance for
every additional 50,000 ff of site area. The costs are based on the following:

* Area of representative site 165,850 ft (FS description)
. Time to complete inspections = 528 hours (16 hours for every 50,000 ft2)
. Hourly rate for team $ SI12/hour (S56/hour/team member)
* Radiation surveys of surface soil - $33,000/event (SI,000 for every 5,000 ff2).

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
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is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacement of cover soils over 10 percent of the area to a
depth of 2 ft. Costs are based on the following:

. Area of representative site - 165,850 ft

. Area requiring repair (10% of total area) = 16,585 ft2 = 1,843 yd2

* Oversight = 10 days (8 hours/day @ $56/hour).

In addition to the soil material and transportation costs, cover maintenance also includes placing
and compacting soil cover material and reseeding.

Monitoring For Natural Attenuation: The costs associated with natural attenuation
monitoring are operation and maintenance costs. These costs will be incurred annually as long
as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of 50 ft, once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole will be drilled. The costs are based
on the following:

. Unit cost for vadose zone monitoring = $75/ft of borehole
* Length of borehole drilling o50
. Cost of vadose zone monitoring 575/f x 50 ft - $3,750
. Installation cost of borehole = S45/linear ft
. Length of borehole installation = 5011
* Oversight = I day -8 hours ($56/hour).

Groundwater monitoring costs are assumed to be institutional costs and are not considered as
part of this cost estimate.

Site Reviews: The cost associated with site reviews is an operation and maintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews will be
conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.2.7 Representative Site 216-B-57 Crib (Cost Tables
D-21 through D-24)

Implementation of Institutional Controls: Preparing and implementing institutional controls is
a capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-use restrictions. Costs presented in the cost estimates are based on
the following:
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* Time to produce institutional controls = 200 hours (assumption)
. Labor rate = $56/hour (assumption).

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include site radiation
surveys of surface soil and physical site inspection. Activities may include control of deeply
burrowing animals and deep rooted plants by using herbicide or by physical removal (cost for
these items are not included).

For costing purposes, sites 50,000 f? or smaller will require a team of two inspectors, two 8-hour
days (16 crew hours) to perform the activities associated with site inspection and surveillance.
An additional 16 crew hours will be needed for site inspection and surveillance for every
additional 50,000 f? of site area. The costs are based on the following:

* Area of representative site 3,000 fe (FS description)
* Time to complete inspections 16 hours (16 hours for every 50,000 2)
* Hourly rate for team $112/hour ($56/hour/team member)
* Radiation surveys of surface soil $1,000/event ($1,000 for every 5,000 ft2).

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacement of cover soils over 10 percent of the area to a
depth of2 ft.

* Area of representative site 3000 fi
* Area requiring repair (10% of total area) 300 fe =34 yd2
. Oversight 1 day (8 hours/day @ $56/hour).

In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting soil cover material and reseeding.

Monitoring For Natural Attenuation: The costs associated with natural attenuation
monitoring are operation and maintenance costs. These costs will be incurred annually as long
as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of50 ft once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole will be drilled. The costs are based
on the following:
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* Unit cost for vadose zone monitoring $75/ft of borehole
. Length of borehole drilling 50ft
* Cost of vadose zone monitoring = $75/ft x 50 ft = $3,750
. Installation cost of borehole = $45/linear ft
* Length of borehole installation = 50 ft
* Oversight I I day -8 hours ($56/hour).

Groundwater monitoring costs are assumed to be institutional costs and are not considered as
part of this cost estimate.

Site Reviews: The cost associated with site reviews is an operation and maintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews will be
conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.2.8 Representative Site 241-B-361 Settling Tank
(Cost tables D-25 through D-28)

Sludge Removal: To remove sludge from the 241-B-361 settling tanks, it is proposed to use the
same process as that proposed for the 241-Z-361 Settling Tank that is described in DOE/RL-
2003-52, Rev. 0, Tank 241-Z-361 Engineering Evaluation/Cost Analysis. A AEAT Fluidicst m

retrieval system will be used to remove sludge from the tank and transfer it into proper shipping
containers. Absorbent will be added to these containers to dry the waste that is believed to
possess approximately 60-75% water. The closed container possesses a HEPA vent. The
container will then be transferred to interim on site storage prior to ultimate disposition.

The cost to transfer the sludge from the tank into containers and absorb associated liquid is
$6,000,000 per DOE/RL-2003-52. This cost does not include costs associated with interim on
site storage and ultimate disposal. The cost does include all necessary markups.

Implementation of Institutional Controls: Preparing and implementing institutional controls is
a capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-use restrictions. Costs presented in the cost estimates are based on
the following:

* Time to produce institutional controls = 200 hours (assumption)
* Labor rate = S56/hour (assumption).

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include site radiation
surveys of surface soil and physical site inspections. Activities may include control of deeply
burrowing animals and deep-rooted plants by using herbicide or by physical removal (cost for
these items arc not included).
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For costing purposes, sites 50,000 ft or smaller are assumed to require a team of two inspectors,
two 8-hour days (16 crew hours) to perform the activities associated with site inspection and
surveillance. An additional 16 crew hours will be needed for site inspection and surveillance for
every additional 50,000 f of site area.

* Area of representative site

* Time to complete inspections
. Hourly rate for team
. Radiation surveys of surface soil

314 f (20 ft diameter tank on end)
16 hours (16 hours for every 50,000 R2)
Sll2/hour ($56/hour/team member)
$ 1,000/event (S1,000 for every 5,000 fV2 .

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacement of cover soils over 10% of the area to a depth of
2 fL

* Area of representative site
* Area requiring repair (10% of total area)
* Oversight

= 314 fe
= 32 f 2 =4 yd2
- lday (8 hours/day@ S56/hour).

In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting soil cover material and reseeding.

Monitoring For Natural Attenuation: The costs associated with natural attenuation
monitoring are operation and maintenance costs. These costs will be incurred annually as long
as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
a depth of50 ft once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole will be drilled. The costs are based
on the following:

* Unit cost for vadose zone monitoring = S75/ft of borehole
* Length of borehole drilling - 50 ft
* Cost of vadose zone monitoring = $75/ft x 50 ft - $3,750
" Installation cost of borehole = S45/linear ft
" Length ofborehole installation 50ft
" Oversight I I day -8 hours ($56/hour).

Goundwater monitoring costs are assumed to be institutional costs and are not considered as
part of this cost estimate.

Site Reviews. The cost associated with site reviews is an operation and maintenance cost. This
cost will be incurred every 5 years as long as the altenative is being used. Site reviews will be
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conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.2.9 Representative Site 216-B-58 Trench (Cost tables D-29 through D-32)

Implementation of Institutional Controls: Preparing and implementing institutional controls is
a capital cost and includes office or administrative costs to implement deed restrictions, land-use
restrictions, and groundwater-usc restrictions. Costs presented in the cost estimates are based on
the following:

Time to produce institutional controls 200 hours (assumption)
Labor rate $56/hour (assumption)

Site Inspection and Surveillance: The costs associated with site inspection and surveillance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. The activities included under site inspection and surveillance are assumed to be
the same as the activities currently being performed. These activities include site radiation
surveys of surface soil and physical site inspections. Activities may include control of deeply
burrowing animals and deep-rooted plants by using herbicide or by physical removal (cost for
these items are not included).

For costing purposes, sites 50,000 fR or smaller are assumed to require a team of two inspectors,
two 8-hour days (16 crew hours) to perform the activities associated with site inspection and
surveillance. An additional 16 crew hours will be needed for site inspection and surveillance for
every additional 50,000 f 2 of site area.

* Area of representative site = 2,000 ft2 (200 ft x 10 fi)
* Time to complete inspections = 16 hours (16 hours for every 50,000 112)

* Hourly rate for team $112/hour ($56/hour/team member)
* Radiation surveys of surface soil = $1,000/event (S1,000 for every 5,000 f9)

Existing Cover Maintenance: The costs associated with existing cover maintenance are
operation and maintenance costs. These costs will be incurred annually as long as the alternative
is being used. Because cover maintenance is performed annually, including costs for replacing
all or large portions of the existing cover at specified intervals is unnecessary. Rather, cover
maintenance is assumed to include replacement of cover soils over 10% of the area to a depth of
21f.

* Area of representative site 2,000 1?
* Area requiring repair (10% of total area) 200 f = 22 yd2
* Oversight I day (8 hours/day @ S56/hour)

In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting soil cover material and reseeding.

Monitoring For Natural Attenuation: The costs associated with natural attenuation
monitoring are operation and maintenance costs. These costs will be incurred annually as long
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as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadose zone monitoring costs assume spectral gamma logging of onc borehole per waste site to
a depth of 50 ft once every 5 years. The service life of a vadose zone borehole is assumed to be
30 years. -Therefore, every 30 years a replacement borehole will be drilled. The costs are based
on the following:

. Unit cost for vadose zone monitoring = $75/ft of borehole

* Length of borehole drilling = 50 ft

* Cost of vadose zone monitoring = S75/ft x 50 ft = S3,750
* Installation cost of borehole = $45/linear ft
. Length of borehole installation = 50 ft
. Oversight = I day = 8 hours ($56/hour).

Groundwater monitoring costs are assumed to be institutional costs and are not considered as
part of (his cost estimate.

Site Reviews: The cost associated with site reviews is an operation and maintenance cost. This
cost will be incurred every 5 years as long as the alternative is being used. Site reviews will be
conducted to assess site conditions and to evaluate the selected alternative and determine
whether additional steps toward remediation are required.

D3.3 ALTERNATIVE 3-REMOVE AND DISPOSE

D3.3.1 General Assumptions

The general assumptions for Alternative 3 are as follows:

* The contractor will perform all the excavation, decontamination, and restoration activities
for this alternative. Personnel used to complete these tasks include support personnel,
laborers, equipment operators, oilers, and truck drivers (teamsters). The support
personnel will include a superintendent, a site foreman, a site engineer, a site health and
safety manager, and a timekeeper-clerk. This support crew will be on site from
mobilization through demobilization. Using the wages discussed in Section D3.1, this
crew has an hourly rate of $237 ($1,896 daily rate). The number of laborers, equipment
operators, oilers, and truck drivers are defined under the activities discussed in the
following paragraphs.

. Fluor Hanford will provide contractor oversight, collect all samples, and perform all
screening of material and containers leaving the site. Personnel used to perform
contractor oversight include a project manager, a radiation control technician (RCT), a
health and safety manager (half time), and a QA/QC representative and scheduler. This
oversight crew will be used whenever the contractor is in operation. Using the wages
discussed in Section D3.1, this crew has an hourly rate of $215 ($1,720 daily rate).
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Personnel used to perform all screening of material and containers leaving the site
include one RCT for each excavator and four RCT for the decontamination pad. One
RCT has been included in the contractor oversight crew as a substitute and one RCT
accompanies each soil and sediment sampler as specified below.

Air samples will be taken during excavation of overburden and contaminated soil. It is
assumed that one air sample will be collected each day. The air sampling costs have been
developed as follows:

- Equipment cost

- Analytical cost

- Labor (sampler)
- Labor (RCT)

= $500 per day

= SI,000/sample

= Full time

= Full time.

* Soil samples will be taken for the overburden soil excavated, the contaminated soil
excavated, and for certification at the completion of excavation. The number of site
certification samples collected is based on the total surface area of excavation, including
the excavation floor and side slopes. The total number of off site QC samples equals 5%
of the total number of samples collected. The soil
follows:

sampling costs have been developed as

- Overburden soil

- Contaminated soil
(LLW samples)

- Certification samples

Number of samples

Cost per sample

Labor (sampler)

Labor (RCT)

Number of samples

Cost per sample

Labor (sampler)

Labor (RCT)

Number of samples

Cost per sample

Labor (sampler)

Labor (RCT)

= 6 samples per site

= $1,100 each (on site)

$5,000 each (off site)
= I halftime

- I full time.

= I sample per 845 yd3

(6 samples minimum)

= S5,000 each (on site)

S5,000 each (off site)

= I halftime

= I full time.

= I sample per 6,264 ft2

(6 samples minimum)

= $5,000 each (on site)

S5,000 each (off site)
= 3 samples per hour

= 3 samples per hour.

. The cost for transportation and disposal of contaminated material at the ERDF is $1,100
per container. This cost includes labor cost to install the liners, material cost for the
liners, transportation to the ERDF, and ERDF storage costs.
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* Groundwater monitoring is performed under a separate operable unit. The costs
associated with periodic groundwater sampling are considered institutional costs and are
not considered in this cost estimate.

* The prices that make up the cost estimate were obtained from one of the following
sources:

- EChOS Environmental Rem ediation Cost Data - Unit Price, 8 l Annual Edition
(Means 2002a).

- Site Work and Landscape Cost Data, 2 1St Annual Edition (Means 2002b).

- Experience on similar projects.

D3.3.2 Representative Site 216-T-26 Crib (Cost tables
D-33 and D-34)

The site work was estimated to take 12.8 weeks (3.1 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

. Excavate: 30 days (6 weeks)

* Restore site: 19 days (3.8 weeks)

. Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total construction duration = 64 days = 12.8 weeks = 3.1 months.

Site Description: The basis for the following information can be found on Table D-103.

* Area of contaminant mass

. Depth of clean overburden soil

* Total Excavation depth

. Volume of contaminated soil

* Based on 1.5H:V excavation side
slopes, total excavation volume

. Based on 1.5H:IV excavation side
slopes, volume of overburden soil

= 30 ft x 30 =ft=900 f 2

= 8 fl bgs

= 52 ft bgs

= 1,133 yd3

= 26,370 yd3

= 25,236 yd3

D-25



DOE/RL-2003-64 DRAFT A

. Volume of contaminated soil
requiring blending

. Volume of soil needed to blend at a
ratio of 5:1

. Total volume of material to dispose

. Volume of overburden soil used in
blend

. Volume of overburden soil
remaining on site

* Volume of material required from
Pit 30 to backfill

(40 ft - 18 ft) x 30 ft x 30ft

= 19,800 ft 3 =734 yd3

734 yd3 x 5 parts clean'l part dirty

= 3,670 yd3

= 734 yd3 + 3,670 yd3

= 4,404 yd3

= 3,670 yd3 - [1,133 yd3 - 734 yd3]

= 3,271 yd3

25,236 yd 3 - 3,271 yd3

21,965 yd3

= Total volume of material to dispose

4,404 yd3.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

. Duration of construction oversight

. Construction oversight rate

* Duration of RCT on excavator

* RCT rate

. Duration of RCT decontamination
crew

* RCT rate

= 64 days = 12.8 weeks

= $215/hour = SI,720/day (see general
assumptions)

= 2 excavators x 30 days (equal to
excavation time)

= 60 days

= $56/hour = S448/day

= 16 days (equal to contaminated soil
excavation time)

= S6/hour x 4 people = $224/hour =
SI ,792/day.

Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform all sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LLW) samples. Sampling is calculated as follows:

* Overburden samples

* Contaminated (LLW) samples

. Site certification samples

- QC samples

. Duration of air sampling crew

= 6 per site

= 1,133 yd3 x 15% x I sample/845 yd3 = 1.6
= Assume 6 samples (minimum)

= 29,725 f2 x I sample/6,264 12 = 4.7

= Assume 6 samples (minimum)

= (6+6+6)x5%=lsample

= 30 days (equal to excavation time)
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. Air sampling crew rate = 556/hour x 2 people = $112/hour
(Sampler and RCT) $896/day

* Duration of soil/sediment 30 days (equal to excavation time)
sampling crew

. Soil/sediment sampling crew $56/hour x 50% + $56/hour = $84/hour
rate (Sampler 50% and RCT) S672/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated material at the ERDF is $1,100 per
container. This cost includes labor cost to install the linen, material cost for the liners,
transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

. Total volume to dispose 4,404 yd' (see Site Description)
* Number of containers = 4,404 yd' x 1 container/Il yd'

= 401 containers.

Mobilization, Demobilization, and Field Support: During'the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating costs of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site
- Two hydraulic excavators and two operators
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one operator
- Four laborers
- One office trailer
- One storage trailer.

. Pit 30
- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

. Mobilization and demobilization time - (I mob + I demob) x 8 hours/day x $37/hour =

$592/person.
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It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey= area of excavation+ 20%= 186 fix 186 fi+20%=
41,515 f - 0.95 acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

Length oftemporaryfence=2 x (width+ length) +20%=2 x (186 ft+ 186 ft)+20%=
893 linear t.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

. Length of haul road = 600 ft

. Width of haul road = 24 ft

* Gravel 24ftx600ft+1O% =15,840 f =1,760 yd.

Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
length and width to accommodate construction equipment. The decontamination pad will consist
of timber grates, plastic sheeting, polyvinyl chloride (PVC) pipe, a sump with a pump and hoses,
and two I,000 gallon storage tanks. Labor to construct and remove the decontamination pad has
been included in the decontamination pad cost. The spent decontamination water is assumed to
be used for dust suppression on contaminated sites. Decontamination pad components are as
follows:

* Pad area - 20 ft x 30 1 -600 fW
" Timber grates (2 in. x - 2x5x30fi+2x - 402linear ft =0.402 m board ft

4 in.) 17 x 3 ft
. Plastic sheeting (60 mil = [20 ft x 30 ft+2 x -1,188 f9

linear low-density 8 ft overlap x 30 it]
polyethylene [LLDPE]) +10%

* 3-in. PVC pipe = S linear ft.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil a 9 days).

Decontamination water= 1,000 gal/month x 16 days x I month/21 days =800 gal.

It is assumed that all equipment can be decontaminated for reuse.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.
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. Duration of contaminated soil excavation = 16 days - 0.8 months

. Monthly rate for 4 laborers = $37/hour/laborer x 4 laborers
= $148/hour x 8 hours/day

= S1,184/day x 21 days/month
524,864/month.

Excavation: The overburden excavation will be performed using two hydraulic excavators and
one front-end loader. Overburden soil will be excavated by removing noncontaminated soil and
placing it on the ground next to the excavation. A loader then will be used to move the soil to a
nearby stock pile. The excavation of noncontaminated soil is expected to proceed at a rate of
120 yd&/hour and the two excavators are operational for 8 hours/day or 1,920 yd3/day. Labor
for overburden excavation consists of an equipment operator each for both hydraulic excavators
and front-end loader. The stock pile for the overburden soil is expected to be close enough to the
excavation to allow the loader to meet or exceed the production rate of the excavator.

" Volume of overburden soil = 25,236 yd1 (see Site Description)
" Days to excavate overburden soil = 25,236 yd3 / 1,920 yd/day = 14 days

Contaminated soil will be excavated using two hydraulic excavators and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator will
be able to excavate the contaminated material and load it directly into the disposal containers. It
is estimated that 40 containers can be sent to the ERDF on a daily basis. With II yd' of material
per container, a total of 440 yd 3 of material will be sent to ERDF daily. Higher concentrations of
contaminated soil will require blending in order to meet ERDF WAC requirements. The volume
ofmaterial requiring blending is based on the table located in the general assumptions of
Alternative 5. A blending ratio of 5 parts clean to 1 part contaminated has been assumed for this
soil. Due to the blending ratio provided, of the 440 yd3 being sent to the ERDF only 73 yd' of
this material is highly contaminated soil (440 y3 /6 parts total = 73 yd3/day). Therefore, the
duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd'/day.

* Volume of contaminated soil 1,133 yd3 (see Site Description)
* Days to excavate contaminated soil 1,133 yd' /73 ydIday -16 days.

The cost for excavating and loading the soil is based on the following:

* Excavation time (overburden and = 14 days+ 16 days - 30 days
contaminated)

* Labor (operator)x pieces of S37/hour x 8 hours/day -S296/day x
equipment pieces of equipment.

Concrete culverts within the excavation area axe assume to be removed by the hydraulic
excavator, broken if necessary, and placed with the waste.

To minimize the generation of on site fugitive dust, a water truck will be rented for the duration
of the excavation process.

Water truck rental - 30 days.
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Site Restoration: Site restoration will consist of backfilling the excavation area with the clean
overburden soil previously excavated and fill material obtained from the local borrow pit (Pit
30). Backfilling of overburden soil will be performed using a front-end loader and a bulldozer.
It is assumed that the overburden soil can be backfilled at a rate of 185 yd3/hour. Operating the
equipment for 8 hours/day, the production rate is 1,480 yd3/day. Labor for overburden soil
backfill consists of equipment operators for every piece of equipment being used. The cost is
based on the following:

* Volume of remaining overburden soil to
backfill

. Time to backfill overburden soil
* Labor (operator ) x pieces of equipment

21,965 yd& (see Site Description)

21,965 yd3/1,480 yd/day= 15 days

- $37/hour x 8 hours/day - $296/day x
pieces of equipment.

The remaining volume of backfill material will be obtained from Pit 30 using a hydraulic
excavator and front-end loader. Five trucks will transport the material from Pit 30 to the site.
Backfilling will be performed using a front-end loader and bulldozer on site. This material will
make up for the volume of contaminated soil previously excavated from the site and overburden
soil used for the blend. It is assumed that the borrow material from Pit 30 can be placed at a rate
of 160 yd3/hour. Operating the equipment for 8 hours/day the production rate is 1,280 yds/day.
Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.

* Offsite borrow material required
* Days to backfill borrow material
* Labor (operator) x pieces of equipment

. Truck drivers (teamsters)

The cost of backfilling is based on the following:

Restoration time (overburden and borrow material)

= 4,404 yd3 (see Site Description)
= 4,404 yd3/1,280 yda/day = 4 days

= S37lhour x 8 houra/day= $296/day x
pieces of equipment

- $37/hour x 8 hours/day = S296/day x
number of teamsters.

15 days +4 days=19 days.

It is assumed that no characterization sampling of borrow material is needed.

To minimize the generation of on site dust during backfill operations and to water the
revegetated area, a water truck will be rented for the duration of the backfilling process.

Water truck rental = 19 days.

Following backfill, the area will be revegetated. Revegetation will be conducted while
backfilling is occurring, if feasible, and during demobilization. Revegetation costs are based on
the flowing.

* Area to Revegetate (Area of excavation
+20%) =

& Production rate

186 ft x 186 f +20%
41,515 2 = 4,613 yd2

= $1,000 yd2/day
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. Days to revegetate = 4,613 yd2 x 1 day/1,000 yd2 = 5 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization and
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support = 64 days
* Contractor support rate $237/hour = S1,896/day (see

general assumptions)
. Time to prepare post-construction documents 160 hours (assumption)
* Labor rate S50/hour (assumption).

Annual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste will be removed. No groundwater monitoring is required
because groundwater is evaluated under a separate operable unit.

D3.3.3 Representative Site 216-B-46 Crib (Cost tables
D-35 and D-36)

This representative site is a group site containing sites 216-B-46, 216-B-43, 216-B-44, 216-B-45,
216-B-47, 216-B-48, 216-B-49, and 216-B-50. The site work was estimated to take 238.4 weeks
(56.8 months) based on the following breakdown. Time required for preparing pre- and post-
construction submittals is in addition to the times estimated here.

" Mobilize: 15 days (3 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, and performing the site survey, and performing
decontamination setup.

. Excavate: 1,026 days (205.2 weeks)

* Restore site: 141 days (28.2 weeks)

. Demobilize: 10 days (2 weeks), includes demobilizing facilities, equipment, and
personnel; performing the as-built site survey, and performing final site cleanup.

Total construction duration -1,192 days = 238.4 weeks = 56.8 months.
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Site Description: The basis for the following information can be found on Table D-103.

* Area of contaminant mass
* Depth of clean overburden soil

* Total excavation depth
. Volume of contaminated soil
* Based on 1.5H:lV excavation side

slopes, total excavation volume
* Based on l.5H:IV excavation side

slopes, volume of overburden soil
. Volume of contaminated soil

requiring blending

* Volume of soil needed to blend at a
ratio of 5:1

" Total volume of material to dispose

. Volume of overburden soil used in
blend

. Volume of overburden soil
remaining on site

. Volume of material required from
Pit 30 to backfill.

= 312 ft x 196 R - 61,152 f9
= 18 R bgs

= 49 R bgs

= 70,212 yd'

= 191,590 yd3

121,378 yd'

= (25ft -l8ft) x 312 x 19611
= 428,064 R3 = 15,855 yd

= 15,855 yd3 x 5 parts clean/l part dirty
= 79,275 yd'

= 15,855 yd3 + 79,275 yd3

= 95,130 yd5

= 79,275 yd3 -(70,212 yd3- 15,855 yd3)

24,918 yd3

121,378 yd3-24,918 yd3

= 96,460 yd3

= Total volume of material to dispose
= 95,130 yd3 .

Floor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

" Duration of
construction oversight

. Construction oversight
rate

* Duration of RCT on
excavator

* RCTIrate
. Duration of RCT

decontamination crew
. RCT rate

- 1,192 days=238.4 weeks

S215/hour= $1,720/day (see general assumptions)

2 excavators x 1,026 days (equal to excavation time)
2,052 days
$56/hour=S448/day
962 days (equal to contaminated soil excavation
time)
S56/hour x 4 people = $224/hour = $1,792/day.
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Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform all sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LLW) samples. Sampling is calculated as follows:

. Overburden samples

. Contaminated (LLW) samples

* Site certification samples

" QC samples
* Duration of air sampling crew
* Air sampling crew rate (sampler and

RCT)

* Duration of soil/sediment sampling
crew

* Soil/sediment sampling crew rate
(Sampler 50% and RM)

= 6 per site

= 70,212 yd' x 15% x 1 sample/845 yd3

- 96 samples

= 166,508 e9 x 1 sample/6,264 ft
= 27 samples

= (6+ 96+27) x 5%=7 samples
= 516 days (equal to excavation time)
= $56/hour x 2 people=$112/hour
= $896/day

= 1,026 days (equal to excavation time)

= $56/hour x 50%+ $56/hour= $84/hour
= $672/day.

Floor Hanford Transportation and Disposal. As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated material at the ERDF is $1 ,l00 per
container. This cost includes labor cost to install the liners, material cost for the liners,
transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

* Total volume to dispose
" Number of containers

- 95,130 yd3 (see Site Description)

= 95,130 yd 3 x I container/Il yd3

= 8,649containers.

Mobilization and Demobilization and Field Support: During the implementation of the RA,
an office trailer and storage trailer are assumed to be rented as part of the office trailer and
storage trailer cost, Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating costs of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

Site

- Two hydraulic excavators and two operators
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one operator
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- Four laborers
- One office trailer
- One storage trailer.

Pit 30

- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

* Mobilization and demobilization time= (1 mob+ I demob) x 8 hour/day x $37/hour =

$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

. Area of construction survey= area of excavation+ 20% -459 ftx 343 ft +20% 
188,924 f2 - 4.34 acres.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

* Length oftemporaryfence=2 x (width+length)+20%=2 x (459 ft +343 ft)+20/o=
1,925 linear ft.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

* Lengthofhaulroad = 1,500ft
. Widthofhaulroad = 24ft

* Gravel 24 ft x 1,500 ft + 10/ -39,600A 2  z4,400 yd2

Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
length and width to accommodate construction equipment. The decontamination pad will consist
of timber grates, plastic sheeting, PVC pipe, a sump with a pump and hoses, and two 1,000
gallon temporary storage tanks. Labor to construct and remove the decontamination pad has
been included in the decontamination pad cost. The spent decontamination water is assumed to
be used for dust suppression on contaminated sites. Decontamination pad components are as
follows:
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* Pad area = 20flx301 = 600 2

. Timber grates = 2 x 5 x 30 ft+2 x 17 x 3 ft =402 linearft 0.402m board t
(2 in. x 4 in.)

* Plastic sheeting = [20 ft x 30 f +2 x 8 R -1,188 f,
(60 mil LLDPE) overlap x 30 ft] + 10% -

a 3-in. PVC pipe = Slinear f.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil = 962 days).

Decontamination water- 1,000 gal/month x 962 days x 1 month/21 days - 45,900 gal.

It is assumed that all equipment can be decontaminated for reuse.

The decontamination pad will be staffed for the duration of contaminated soil excavation. The
decontamination crew is expected to consist of four laborers.

. Duration of contaminated soil excavation = 962 days = 45.9 months
* Monthly rate for four laborers = $37/hour/laborer x 4 laborers

S Il48/hour x 8 hours/day

S 1,184/day x 21 days/month

$24,864/month.

Excavation: The overburden excavation will be performed using two hydraulic excavators and
one front-end loader. Overburden soil will be excavated by removing noncontaminated soil and
placing it on the ground next to the excavation. A loader then will be used to move the soil to a
nearby stock pile. The excavation of noncontaminated soil is expected to proceed at a rate of
120 yd3/bour and the two excavators are operational for 8 hours/day or 1,920 yd3/day. Labor for
overburden excavation consists of an equipment operator each for both hydraulic excavators and
front-end loader. The stock pile for the overburden soil is expected to be close enough to the
excavation to allow the loader to meet or exceed the production rate of the excavators.

. Volume of overburden soil = 121,378 yd (see Site Description)
* Days to excavate overburden soil - 121,378 yd' /1,920 yd/day -64 days

Contaminated soil will be excavated using two hydraulic excavators and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator will
be able to excavate the contaminated material and load it directly into the disposal containers. It
is estimated that 40 containers can be sent to the ERDF on a daily basis. With I yd 3 ofmaterial
per container, a total of 440 yd& of material will be sent to ERDF daily. Higher concentrations of
contaminated soil will require blending in order to meet ERDF WAC requirements. The volume
of material requiring blending is based on the table located in the general assumptions of
Alternative 5. A blending ratio of 5 parts clean to I part contaminated has been assumed for this
soil. Due to the blending ratio provided, of the 440 yd' being sent to the ERDF only 73 yd' of
this material is highly contaminated soil (440 yd3 /6 parts total - 73 yd3/day). Therefore, the

D-35



DOE/RL-2003-64 DRAFT A

duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd3/day.

. Volume of contaminated soil =

. Days to excavate contaminated soil
70,212 yd3 (see Site Description)
70,212 yd3 /73 yd3/day = 962 days.

The cost for excavating and loading the soil is based on the following:

* Excavation time (overburden =
and contaminated)

. Labor (operator) x pieces of =
equipment

64 days + 962 days = 1,026 days =205.2 weeks

$37/hour x 8 hours/day = $296/day x pieces of
equipment.

Concrete culverts within the excavation area are assumed to be removed by the hydraulic
excavators, broken if necessary, and placed with the waste.

To minimize the generation of on site fugitive dust, a water truck will be rented for the duration
of the excavation process.

Water truck rental - 516 days.

Site Restoration: Site restoration will consist of backfilling the excavation area with clean
overburden soil previously excavated and fill material obtained from the local borrow pit (Pit
30). Backfilling of overburden soil will be performed using a front-end loader and a bulldozer.
It is assumed that the overburden soil can be backfilled at a rate of 185 yd3/hour. Operating the
equipment for 8 hours/day, the production rate is 1,480 yd3/day. Labor for overburden soil
backfill consists of equipment operators for every piece of equipment being used. The cost is
based on the following::

* Volume of remaining
overburden soil to backfill

* Time to backfill overburden soil
* Labor (operator) x pieces of

equipment

96,460 yd3 (see Site Description)

= 96,460 yd3 11,480 yd3/day=66 days
= $37.00/hour x 8 hours/day
= $296/day x pieces of equipment

The remaining volume of backfill material will be obtained from Pit 30 using a hydraulic
excavator and front-end loader. Five trucks will transport the material from Pit 30 to the site.
Backfilling will be performed using a front-end loader and bulldozer on site. This material will
make up for the volume of contaminated soil previously excavated from the site and overburden
soil used for the blend, It is assumed that the borrow material from Pit 30 can be placed at a rate
of 160 yd3/hour. Operating the equipment for 8 hours/day, the production rate is 1,280 yd3/day.
Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.
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Off site borrow material required
. Days to backfill borrow material

. Labor (operator) x pieces of
equipment

* Truck drivers (teamsters)

The cost of backfilling is based on the following:

Restoration time (overburden and borrow
material)

= 95,130 yd3 (see Site Description)

95,130 yd'/1,280 yds/day -75 days
- $37.00/hour x 8 hours/day - $296/day

x pieces of equipment
$37/hour x 8 hours/day = $296/day x
number of teamsters.

- 66 days+75 days = 14ldays.

It is assumed that no characterization sampling of borrow material is needed.

To minimize the generation of on site dust during backfill operations and to water the
revegetated area, a water truck will be rented for the duration of the backfilling process.

0 Water truck rental = 141 days.

Following backfill, the area will be rzvegetated. Revegetation WI! be conducted while
backfilling is occurring, if feasible, and during demobilization. Revegetation costs are based on
the following:

* Area to Revegetate (Area of
Excavation + 20%)

. Production rate
* Days to revegetate

- 459 R x 343 ft+20%
- 188,924 f9 = 20,992 yd2
= 1,000 yd2/day

= 20,992 yd2 x I day/1,000 yd2 - 21 days.

Miscellaneous. Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-constuction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support 1,192 days

. Contractor support rate $237/hour = SI,896/day (see
general assumptions)

* Time to prepare post-construction documents - 320 hours (assumption)
* Labor rate - $50/hour (assumption).

Annual Cost. No annual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste will be removed. No groundwater monitoring is required
because groundwater is evaluated under a separate operable unit.

D3.3A Representative Site 216-B-5 Reverse Well

Alternative 3 for this representative site is not evaluated because the alternative is not applicable.
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D3.3.5 Representative Site: 216-B-7A&B Crib (Cost
tables D-37 and D-38)

The site work was estimated to take 14 weeks (3.4 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

* Mobilize: 15 days (3 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

* Excavate: 35 days (7 weeks)

* Restore site: 10 days (2 weeks)

" Demobilize: 10 days (2 weeks), includes demobilizing facilities, equipment, and
personnel, performing the as-built site survey, and performing final site cleanup.

Total construction duration = 70 days =14 weeks = 3.4 months.

Site Description: The basis for the following information can be found on Table D-103.

* Area of contaminant mass
* Depth of clean overburden soil

* Total excavation depth
* Volume of contaminated soil

. Based on 1.5H:IV excavation side slopes, total
excavation volume

* Based on 1.5H:1V excavation side slopes,
volume of overburden soil

. Volume of contaminated soil requiring blending
at 10:1

* Volume of soil needed to blend at a ratio of 10:1

Volume of contaminated soil requiring blending
at 5:1)

* Volume of soil needed to blend at a ratio of 5:1

0 Total volume of material to dispose

- 48 ft x 14 ft =672 ft
S15 ft bgs

= 38 ft bgs

= 572 yd3

= 11,794 yd3

= 11,222 yd'

- (22 ft -15 fl) x 48 f x 14 ft
4,704 f13 = 175 yd3

S 175 yd3 x 10 parts clean/
Ipart dirty =1,750 yd'

- (28 ft -22 ft)x 48 R x 14 ft

= 4,032 ft3 =150 yd3

= 150 yd3 x 5 parts clean/1
part dirty

- 750 yd3

= 175yd3 + 1,750yd'4+ 150yd3

= 750 yd3
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* Volume of overburden soil used in blend

* Volume of overburden soil remaining on site

. Volume of material required from Pit 30 to
backfill

- (1,750yd3+750yd -
(572yd 3-175yd 3- 150yd3)

- 2,253 yd3

11,222 yd3-2,253 yd3

= 8,969 yd3

Total volume of material to
dispose

- 2,825 yd3.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). It is anticipated that representative
site 216-B-7A&B will have elevated levels of contaminating. Therefore, additional RCTs, an
RCT supervisor, and a radiological engineer will be required during excavation. The cost of
Fluor Hanford oversight is calculated as follows:

" Duration of construction oversight
" Construction oversight rate

" Duration of RCT on excavator

. RCTrate
* Duration of RCT decontamination

crew
. RCT rate

* Duration of additional RCT, RCT
supervisor, and radiological
engineer

. RCT supervisor rate
* Radiological engineer rate

70 days= 142 weeks
= $215/hour = $1,720/day (see general

assumptions)
= 2 excavators 35 days (equal to excavation

time)- 70 days
S56/hour -$448/day

= 29 days (equal to contaminated soil
excavation time)

= £56/hour x 4 people = $224/hour
S1,792/day

= 35 days (equal to excavation time)

= $72.61/hour = $580.88/day
= $62.78/hour = $502.24/day.

Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform all sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LLW) samples. Sampling is calculated as follows:

* Overburden samples
* Contaminated (LLW) samples

. Site certification samples

* QCsamples
* Duration of air sampling crew

- 6 per site

- 572 yd3 x 15% x I sample/845 yd'=0.8
- Assume 6 samples (minimum)
- 18,553 f x 1 sample/6,264 e - 3

Assume 6 samples (minimum)
= (6+6+6)x5%=Isample
= 35 days (equal to excavation time)
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* Air sampling crew rate = $56/hour x 2 people=$1 12/hour
(Sampler and RCT) $896/day

* Duration of soil/sediment = 35 days (equal to excavation time)
sampling crew

. Soil/sediment sampling crew $56/hour x 50% + S56/hour - $84/hour
rate (Sampler 50% and RCT) = $672/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated material at the ERDF is $1,100 per
container. This cost includes labor cost to install the liners, material cost for the liners,
transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

. Total volume to dispose = 2,825 yd3 (see Site Description)

. Number of containers = 2,825 yd3 x I container/I I jyd3

= 257 containers.

Mobilization and Demobilization and Field Support: During the implementation of the RA,
an office trailer and storage trailer are assumed to be rented as part of the office trailer and
storage trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating costs of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site

- Two hydraulic excavators and two operators
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one operator
- Four laborers
- One office trailer
- One storage trailer.

. Pit 30
- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time - (I mob +1 demob) x 8 hour/day x $37/hour=
$592/person.
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It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of excavation + 20% = 162 ft x 128 ft + 20% = 24,883 f 2

= 0.57 acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

Lengthoftemporaryfence=2x(width+length)+20%=2x(162ft+128ft)+20%=696
linear ft.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

* Length of haul mad = 600 ft
* Width of haul road = 24 ft

* Gravel = 24ftx600ft+10% -15,840fi 2  -1,760yd 2.

Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
length and width to accommodate construction equipment. The decontamination pad will consist
of timber grates, plastic sheeting, PVC pipe, a sump with a pump and hoses, and two 1,000
gallon temporary storage tanks. Labor to construct and remove the decontamination pad has
been included in the decontamination pad cost. The spent decontamination water is assumed to
be used for dust suppression on contaminated sites. Decontamination pad components are as
follows:

" Padarea = 20ftx30fft -600ff
. Timber grates (2 in. x 4 in)- 2 x 5 x 30 ft +2 x 17 x -402linear ft =0.402 m

3 ft board ft
* Plastic sheeting (60 mil [20 ft x 30 ft+2 x 8 ft - 1,188 fl

LLDPE) overlap x 30ft]+10%
. 3-in.PVC pipe - Slinear ft.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil = 29 days).

Decontamination water =1,000 gallmonth x 29 days x 1 month/21 days= 1,400 gal.

It is assumed that all equipment can be decontaminated for reuse.

The decontamination pad will be staffed for the duration of contaminated soil excavation. The
decontamination crew is expected to consist of four laborers.

. Duration of contaminated soil 29 days- 1.4 months
excavation

D-41



DOE/RL-2003-64 DRAFT A

* Monthly rate for four laborers $37/hour/laborer x 4 laborers
S148/hour x 8 hours/day

= $1,184/day x 21 days/month
= $24,864/month.

Excavation: The overburden excavation will be performed using two hydraulic excavators and
one front-end loader. Overburden soil will be excavated by removing noncontaminated soil and
placing it on the ground next to the excavation. A loader then will be used to move the soil to a
nearby stock pile. The excavation of noncontaminated soil is expected to proceed at a rate of
120 yd3/hour and the two excavators are operational for 8 hours/day or 1,920 yd3/day. Labor for
overburden excavation consists of an equipment operator each for both hydraulic excavators and
front-end loader. The stock pile for the overburden soil is expected to be close enough to the
excavation to allow the loader to meet or exceed the production rate of the excavators.

. Volume of overburden soil 11,222 yd3 (see Site Description)
* Days to excavate overburden soil - I1,222 yd3 /960 yd3/day = 9 days

Contaminated soil will be excavated using two hydraulic excavators and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator will
be able to excavate the contaminated material and load it directly into the disposal containers. It
is assumed that two zones of contamination exist at 216-B-7A&B that will require different
blending ratios. At 15 ft bgs to 22 ft bgs, a blending ratio of 10 parts clean to I part
contaminated has been determined as the requirement to meet ERDF WAC. At 28 ft bgs to 22 fl
bgs, a blending ratio of 5 parts clean to 1 part contaminated has been determined as the
requirement to meet ERDF WAC (see general assumptions of Alternative 5). Due to the
elevated levels of contamination at this site, it is estimated that 20 containers can be sent to the
ERDF on a daily basis. With 11 yd3 of material per container, a total of 220 yd3 of material will
be sent to ERDF daily. Due to the blendinq ratio provided for highly contaminated soil, of the
220 yd3 being sent to the ERDF only 20 yd of this material is highly contaminated soil (220 yd3
/ I parts total -20 yd3/day). Therefore, the duration of contaminated soil excavation is
determined by dividing the total volume of contaminated soil by 20 yd3/day.

* Volume of contaminated soil - 572 yd' (see Site Description)
* Days to excavate contaminated soil - 572 yd /20 yd3/day = 29 days.

The cost for excavating and loading the soil is based on the following:

. Excavation time (overburden and 6 days+29 days -35 days
contaminated)

. Labor (operator) x pieces of equipment $37/hour x 8 hours/day
- $296/day x pieces of equipment.

Any timbers within the excavation area are assume to be removed (broken if necessary) by the
hydraulic excavator and placed with the waste.

To minimize the generation of on site fugitive dust, a water truck will be rented for the duration
of the excavation process.
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Water truck rental = 35 days.

Site Restoration: Site restoration will consist of backfilling the excavation area with clean
overburden soil previously excavated and common fill obtained from the local borrow pit (Pit
30). Backfilling of overburden soil will be performed using one front-end loader and one
bulldozer. It is assumed that the overburden soil can be backfilled at a rate of 185 yd3/hour.
Operating the equipment for 8 hours/day, the production rate is 1,480 yd3/day. Labor for
overburden soil backfill consists of equipment operators for every piece of equipment being
used. The cost is based on the following:

. Volume of remaining overburden soil
to backfill

. Time to backfill overburden soil

. Labor (operator) x pieces of equipment

= 8,969 yd' (see Site Description)

= 8,969 yd3 / 1,480 yd3/day=7 days

= $37.00/hour x 8 hours/day

= $296/dayx pieces of equipment.

The remaining volume of backfill material will be obtained from Pit 30 using a hydraulic
excavator and front-end loader. Five trucks will transport the material from Pit 30 to the site.
Backfilling will be performed using a front-end loader and bulldozer on site. This material will
make up for the volume of contaminated soil previously excavated from the site and overburden
soil used for the blend. It is assumed that the borrow material from Pit 30 can be placed at a rate
of 160 yd 3/hour. Operating the equipment for 8 hours/day, the production rate is 1,280 yd3/day.
Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.

. Off site borrow material required

. Days to backfill borrow material
* Labor (operator) x pieces of

equipment
" Truck drivers (teamsters)

The cost of backfilling is based on the following:

Restoration time (overburden and borrow
material)

= 2,825 yd3 (see site description)
= 2,825 yd3/ 1,280 ydc/day= 3 days
- $37.00/hour x 8 hours/day - 5296/day x

pieces of equipment
$37/hour x 8 hours/day = $296/day x
number of teamsters.

= 7 days +3 days= 10 days.

It is assumed that no characterization sampling of borrow material is needed.

To minimize the generation of on site dust during backfill operations and to water the
revegetated area, a water truck will be rented for the duration of the backfilling process.

. Water truck rental = 10 days.

Following backfill, the area will be revegetated. Revegetation will be conducted while
backfilling is occurring, if feasible, and during demobilization. Revegetation costs are based on
the following:
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* Area to Revegetate (Area of Excavation = 162 f x 128 ft + 20%
+ 20%) = 24,883 2 = 2,765 yd2

. Production rate = 1,000 yd2/day
* Days to revegetate 2,765 yd2 x I day/1,000 yd2 =3 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support = 70 days
. Contractor support rate = $237/hour = S1,896/day (see

general assumptions)
* Time to prepare post-construction documents 160 hours (assumption)
. Labor rate $50/hour (assumption).

Annual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste will be removed. No groundwater monitoring is required
because groundwater is evaluated under a separate operable unit.

D3.3.6 Representative Site 216-B-38 Trench (Cost tables
D-39 and D-40)

This representative site is a group site containing sites 216-B-38, 216-B-35, 216-B-36, 216-B-37,
216-B-39, 216-B-40, and 216-B-41.

The site work was estimated to take 495.4 weeks (118 months) based on the following
breakdown. Time required for preparing pre- and post-construction submittals is in addition to
the times estimated here.

. Mobilize: 15 days (3 weeks), includes mobilizing equipment and personnel installing
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

. Excavate: 2,195 days (439 weeks)

. Restore site: 257 days (51.4 weeks)

* Demobilize: 10 days (2 weeks), includes demobilizing facilities, equipment, and
personnel, performing the as-built site survey, and performing final site cleanup.

Total construction duration = 2,477 days - 495.4 weeks - 118 months.

Site Description: The basis for the following information can be found on Table D-1 03.

. Area of contaminant mass - 535 f x 310 f = 165,850 fi2
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e0 . Depth of clean overburden soil
. Total excavation depth
* Volume of contaminated soil
. Based on 1.5H:IV excavation side

slopes, total excavation volume
* Based on 1.5H: IV excavation side

slopes, volume of overburden soil
. Volume of contaminated soil

requiring blending

. Volume of soil needed to blend at a
ratio of 5:1

* Total volume of material to dispose

* Volume of soil needed in blend

The amount of soil needed to blend at a ratio of 5:1 exceeds the amount of overburden material
available (214,991 yd' needed, 174,153 yd' available). Therefore, borrow material from Pit 30
will have to be used for the blend.

* Volume of material from Pit 30
required for blend

* Volume of material required from
Pit 30 to backfill

= 214,991 yd' -174,153 yd'
= 40,838 yd'

= Overburden volume + contaminated volume
= 174,153 yd+ 153,565 yd3
= 327,718 yd'.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

" Duration of construction
oversight

. Construction oversight rate

* Duration of RCT on
excavator

* RCT rate
. Duration of RCT

decontamination crew
* RCT rate

= 2,477 days - 495A weeks

-= S215/hour = $1,720/day (see general
assumptions)

= 2 excavators x 2,195 days (equal to excavation
time)

= 4,390 days

- S56/hour - $448/day
2,104 days (equal to contaminated soil
excavation time)

= 56/hour x 4 people = 5224/hour = $1,792/day.
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=15 ft bgs

= 40 R bgs

= 153,565 yd'

327,718 yd3

= 174,153 yd3

= (25 R -15 f) x 535 ftx 310 ft
= 1,658,500 W = 61,426 yd3
= 61,426 yd x 5 parts clean/1 part dirty
= 307,130 yd'
= 61,426 yd' + 307,130 yd3
= 368,556 yd3

= 307,130 yd' -(153,565 yd3-61,426 yd')

= 214,991 yd'.
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Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform all sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LLW) samples. Sampling is calculated as follows:

. Overburden samples

. Contaminated (LLW) samples

. Site certification samples

* QC samples
* Duration of air sampling crew
* Air sampling crew rate (Sampler

and RCT)

* Duration of soil/sediment
sampling crew

* Soil/sediment sampling crew rate
(Sampler 50% and RCT)

= 6 per site

= 153,565 yd3 x 15% x 1 sample/845 yd'
= 209 samples

= 298,118 f 2 x 1 sample/6,264 ft
= 48 samples

= (6+209+48)x 5%- 14 samples

= 2,195 days (equal to excavation time)
= 56/hour x 2 people = S1 12/hour
= $896/day

2,195 days (equal to excavation time)

$56/hour x 50% + $56/hour = $84/hour
= $672/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated material at the ERDF is S1,100 per
container. This cost includes labor cost to install the liners, material cost for the liners,
transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOEIEM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

* Total volume to dispose
. Number of containers

368,556 yd3 (see Site Description)
368,556 yd' x 1 container/ 1 yd3

- 33,505 containers.

Mobilization and Demobilization and Field Support: During the implementation of the RA,
an office trailer and storage trailer are assumed to be rented as part of the office trailer and
storage trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating cost of a generator (site utilities cost table) during
the construction period. Field office support consists of office trailer amenities (a computer,
a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

* Site
- Two hydraulic excavators and two operators
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one operator
- Four laborers
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- One office trailer
- One storage trailer.
Pit 30
- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time =(1 mob + 1 demob) x 8 hours/day x $37/hour=
S592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of excavation + 20% =655 fi x 430 ft + 20% =
337,980 A2 = 7.76 acres.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

Length of temporary fence = 2 x (width + length) + 20%- 2 x (655 ft+ 430 ft) + 20%=
2,604 linear ft.

A haul road is assuned to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

. Lengthofhaulroad = 1,500ft
* Widthofhaulroad - 24ft

* Gravel = 24ftx1,500ft+10% =39,600f2 =4,400yd2.

Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
length and width to accommodate construction equipment The decontamination pad will consist
of timber grates, plastic sheeting, PVC pipe, a sump with a pump and hoses, and two 1,000
gallon temporary storage tanks. Labor to construct and remove the decontamination pad has
been included in the decontamination pad cost. The spent decontamination water is assumed to
be used for dust suppression on contaminated sites. Decontamination pad components are as
follows:

D-47



DOE/RL-2003-64 DRAFT A

. Pad area = 20 ft x 30 ft = 600 f9

. Timber grates (2 in. x = 2x5x30ft+2xl7x3fh=402inarft =0.402m
4 in.) board ft

. Plastic sheeting (60 = [20 ft x 30 f+2 x 8 ft =1,188 ft
mil LLDPE) overlap x 30 ft]+ 10%

* 3-in. PVC pipe = 5 linear ft.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil = 2,104 days).

Decontamination water- 1,000 gal/month x 2,104 days x 1 month/21 days - 100,200 gal.

It is assumed that all equipment can be decontaminated for reuse.

The decontamination pad will be staffed for the duration of contaminated soil excavation. The
decontamination crew is expected to consist of four laborers.

* Duration of contaminated soil excavation = 2,104 days = 100.2 months

* Monthly rate for four laborers = $37/hour/laborer x 4 laborers
$14S/hour x 8 hours/day

= Sll84/day x 21 days/month
$24,864/month.

Excavation: The overburden excavation will be performed using two hydraulic excavators and
one front-end loader. Overburden soil will be excavated by removing noncontaminated soil and
placing it on the ground next to the excavation. A loader then will be used to move the soil to a
nearby stock pile. The excavation of noncontaninated soil is expected to proceed at a rate of
120 yd3/hour and the two excavators are operational for 8 hours/day or 1,920 yd'/day. Labor for
overburden excavation consists of an equipment operator each for both hydraulic excavators and
front-end loader. The stock pile for the overburden soil is expected to be close enough to the
excavation to allow the loader to meet or exceed the production rate of the excavators.

. Volume of overburden soil 174,153 yd3 (see Site Description)
* Days to excavate overburden soil 174,153 yd' / 1,920 ydIday = 91 days

Contaminated soil will be excavated using two hydraulic excavators and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator will
be able to excavate the contaminated material and load it directly into the disposal containers. It
is estimated that 40 containers can be sent to the ERDF on a daily basis. With 11 yd3 of material
per container, a total of 440 yd' of material will be sent to ERDF daily. Higher concentrations of
contaminated soil will require blending in order to meet ERDF WAC requirements. The volume
of material requiring blending is based on the table located in the general assumptions of
Alternative 5. A blending ratio of 5 parts clean to I part contaminated has been assumed for this
soil. Due to the blending ratio provided, of the 440 yd3 being sent to the ERDF only 73 yd3 of
this material is highly contaminated soil (440 yd / 6 parts total =73 yd3/day). Therefore, the
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duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd3/day.

. Volume of contaminated soil = 153,565 yd3 (see Site Description)
* Days to excavate contaminated soil = 153,565 yd'/73 yd/day 2,104 days.

The cost for excavating and loading the soil is based on the following:

* Excavation time (overburden and = 91 days+2,104 days =2,195 days
contaminated)

. Labor (operator) x pieces of equipment = $37/hour x 8 hours/day -
S296/day x pieces of equipment.

As mentioned under Site Description, borrow material from Pit 30 is required in the 5:1 blend of
contaminated soil. The material will be obtained using a hydraulic excavator and front-end
loader. Five trucks will transport the material from Pit 30 to the site. Backfilling will be
performed using a front-end loader and bulldozer on site. It is assumed that the borrow material
from Pit 30 can be placed at a rate of 160 ydhour. Operating the equipment for 8 hours/day, the
production rate is 1,280 yd3/day. Labor fbr backfill consists of equipment operators for every
piece of equipment being used.

* Off site borrow material required = 40,838 yd3 (see Site Description)
" Days to bring in borrow material - 40,838 yd3 / 1,280 yd'/day - 32 days

for blend
* Labor (operator) x pieces of - $37.00/hour x 8 hours/day = S296/day x

equipment pieces of equipment
* Truck drivers (teamsters) = S37/hour x 8 hours/day - $296/day x

number of teamsters.

To minimize the generation of on site fugitive dust, a water truck will be rented for the duration
of the excavation process.

Water truck rental = 2,195 days.

Site Restoration: Site restoration will consist of backfilling the excavation area with material
obtained from Pit 30 using a hydraulic excavator and front-end loader. Five trucks will transport
the material from Pit 30 to the site. Backfilling will be performed using a front-end loader and
bulldozer on site. This material will make up for the volume of contaminated soil previously
excavated from the site and the overburden soil used for the blend. It is assumed that the borrow
material from Pit 30 can be placed at a rate of 160 yd3/hour. Operating the equipment for 8
hours/day, the production rate is 1280 yds/day. Labor for backfill consists of equipment
operators for every piece of equipment being used and five truck drivers,
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* Off site borrow material
required

" Days to backfill borrow
material

. Labor (operator) x pieces of
equipment

* Truck drivers (teamsters)

327,718 yd3 (see Site Description)

327,718 yd3I/ 1,280 yd3/day =257 days

$37.00/hour x 8 hours/day = £296/day x pieces
of equipment

= S37/hour x 8 hours/day = S296/day x number
of teamsters.

It is assumed that no characterization sampling of borrow material is needed.

To minimize the generation of on site dust during backfill operations and to water the
revegetated area, a water truck will be rented for the duration of the backfihling process.

. Water truck rental = 257 days.

Following backfill, the area will be revegetated. Revegetation will be conducted while
backfilling is occurring, if feasible, and during demobilization. Revegetation costs are based on
the following:

* Area to Revegetate (Area of
Excavation + 20%)

. Production rate
. Days to revegetate

= 655ftx43001+20%

= 337,980 f1 = 37,553 yd2.
= 1,000 yd2/day

= 37,553 yd2x 1 day/1,000 yd2 =38 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

Duration of contractor support = 2,477 days
* Contractor support rate $ £237/hour = S1,896/day (see

general assumptions)
. Time to prepare post-construction documents 320 hours (assumption)

Labor rate $50/hour (assumption).

Annual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste will be removed. No groundwater monitoring is required
because groundwater is evaluated under a separate operable unit.

D3.3.7 Representative Site: 216-B-57 Crib (Cost tables
D-41 and D-42)

The site work was estimated to take 25 weeks (6 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.
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* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel installing
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

* Excavate: 76 days (15.2 weeks)

* Restore site: 34 days (6.8 weeks)

" Demobilize: 5 days (I week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total construction duration = 125 days -= 25 weeks =6 months.

Site Description: The following information can be found on Table D-l03.

* Area of contaminant mass
" Depth of clean overburden soil
* Total excavation depth
. Volume of contaminated soil
* Based on 1.5H:IV excavation side slopes,

total excavation volume
* Based on 1.5H:IV excavation side slopes,

volume of overburden soil
* Volume of contaminated soil requiring

blending

* Volume of soil needed to blend at a ratio
of 5:1

* Total volume of material to dispose

. Volume of overburden soil used in blend

. Volume of overburden soil remaining on
site

. Volume of material required from Pit 30
to backfill

200 ft x 15 ft =3,000 f&
= 15 ftbgs
= 50 ft bgs

= 3,889 yd'

45,625 yd3

= 41,736 yd3

= (45 -15 ft) x 200 f x 15 ft
= 90,000 fi =3,334 yd'
= 3,334 yd' x 5 parts clean/1 part

- dirty
-= 16,670 yd'

= 3,334 yd3+16,670 yd3  .
= 20,004 yd'
S 16 670 yd3-(3,889 yd'-3,334

ydi)
= 16,115 yd3

= 41,736 yd3 - 16,115 yd
= 25,621 yd'

Total volume of material to dispose
= 20,004 yd.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:
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. Duration of construction
oversight

. Construction oversight rate

. Duration of RCT on excavator

125 days=25 weeks

= $215/hour = $1,720/day (see general
assumptions)

= 2 excavators x 76 days (equal to excavation
time)

= 152 days
RCT rate = $56/hour= S448/day

. Duration of RCT
decontamination crew

. RCT rate

= 54 days (equal to contaminated soil excavation
time)

= S6/hour x 4 people = S224/hour =
Si,792/day.

Fluor Hanford Sampling Crews and Sampling. Fluor Hanford will perform all sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LLW) samples. Sampling is calculated as follows:

. Overburden samples
. Contaminated (LLW) samples
* Site certification samples
* QC samples
* Duration of air sampling crew
* Air sampling crew rate (Sampler and

RCT)

* Duration of soil/sediment sampling
crew

. Soil/sediment sampling crew rate
(Sampler 50% and RCO)

6 per site

3,889 yd3 x 15%x 1 sample/845 yd' = 6
58,010 f2 x 1 sample/6,264 ft1 = 10

= (6+6+10)x5% -2samples
= 76 days (equal to excavation time)

$56/hour x 2 people = $112/hour

- $896/day
76 days (equal to excavation time)

$56/hour x 50% + $56/hour = $84/hour

= $672/day.

Fluor Hanford Transportation and Disposal. As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated material at the ERDF is $1,100 per
container. This cost includes labor cost to install the liners, material cost for the liners,
transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DQE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

" Total volume to dispose
* Number of containers

= 20,004 yd' (see Site Description)
= 2,004 yd 3 x 1 container/ll yd3

1,819 containers.

Mobilization and Demobilization and Field Support: During the implementation of the RA,
an office trailer and storage trailer are assumed to be rented as part of the office trailer and
storage trailer cost. Other costs under field support are field office support and the mobilization,

D-52



DOERL-2003-64 DRAFT A

demobilization, monthly rental, and operating cost of a generator (site utilities cost table) during
the construction period. Field office support consists of office trailer amenities (a computer,
a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment will be included in the
cost:

. Site
- Two hydraulic excavators and two operators
- One bulldozer and one equipment operator
- One front-end loader and one equipment operator
- One water truck and one operator
- Four laborers
- One office trailer
- One storage trailer.

. Pit 30
- One hydraulic excavator and one operator
- One front-end loader and one equipment operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (1 mob+ 1 demob) x 8 hours/day x S37/hour=
S592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of excavation + 20% = 350 f x 165 ft + 20% = 69,300 i9
= 1.59 acres.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

length of temporary fence = 2 x (width + length) + 20% - 2 x (350 ft + 165 ft) + 20%
1,236 linear ft.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

. Length of haul road = 1,500 ft

. Width of haul road = 24 f
* Gravel = 24 ft x 1,500 ft+l0% I 39,600 12 4,400 ydz.

Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
length and width to accommodate construction equipment. The decontamination pad will consist
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of timber grates, plastic sheeting, PVC pipe, a sump with a pump and hoses, and two 1,000
gallon temporary storage tanks. Labor to construct and remove the decontamination pad has
been included in the decontamination pad cost. The spent decontamination water is assumed to
be used for dust suppression on contaminated sites. Decontamination pad components are as
follows:

. Pad area = 20 ft x 30 =600f2
* Timber grates (2 in. x 4 in.) = 2x5x3011+2xl7x=402inearfl 0.A02m

311 board f
* Plastic sheeting (60 mil = [20fx30ft+2x 811 =1,188iff

LLDPE) overlap x 30 ft] + 10%
* 3-in. PVC pipe 5 linear ft.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil =54 days).

Decontamination water = 1,000 gal/month x 54 days x I month/21 days =2,600 gal.

It is assumed that all equipment can be decontaminated for reuse.

The decontamination pad will be staffed for the duration of contaminated soil excavation. The
decontamination crew is expected to consist of four laborers.

. Duration of contaminated soil = 54 days = 2.6 months
excavation

. Monthly rate for four laborers S S37/hour/laborer x 4 laborers
= S148/hour x 8 hours/day

= $1,184/day x 21 days/month
= $24,864/month.

Excavation: The overburden excavation will be performed using two hydraulic excavators and
one front-end loader. Overburden soil will be excavated by removing noncontaminated soil and
placing it on the ground next to the excavation. A loader then will be used to move the soil to a
nearby stock pile. The excavation of noncontaminated soil is expected to proceed at a rate of
120 yd3/hour and the two excavators are operational for 8 hours/day or 1,920 yd3/day. Labor for
overburden excavation consists of an equipment operator each for both hydraulic excavators and
front-end loader. The stock pile for the overburden soil is expected to be close enough to the
excavation to allow the loader to meet or exceed the production rate of the excavators.

. Volume of overburden soil 41,736 yd' (see Site Description)

. Days to excavate overburden soil - 41,736 yd'/ 1,920 yd'/day =22 days

Contaminated soil will be excavated using two hydraulic excavators and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator will
be able to excavate the contaminated material and load it directly into the disposal containers. It
is estimated that 40 containers can be sent to the ERDF on a daily basis. With 11 yd3 of material
per container, a total of 440 yd3 of material will be sent to ERDF daily. Higher concentrations of
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contaminated soil will require blending in order to meet ERDF WAC requirements. The volume
of material requiring blending is based on the table located in the general assumptions of
Alternative 5. A blending ratio of 5 parts clean to 1 part contaminated has been assumed for this
soil. Due to the blending ratio provided, of the 440 yd' being sent to the ERDF only 73 yd3 of
this material is highly contaminated soil (440 yd3 /6 parts total - 73 yd3/day). Therefore, the
duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd3/day.

. Volume of contaminated soil = 3,889 yd3 (see Site Description)
* Days to excavate contaminated soil = 3,889 yd3 /73 yd3/day -54 days.

The cost for excavating and loading the soil is estimated as follows:

. Excavation time (overburden and = 22 days +54 days =76 days
contaminated

. Labor (operator) x pieces of equipment = 337/hour x 8 hours/day=
3296/day x pieces of equipment.

To minimize the generation of on site fugitive dust, a water truck will be rented for the duration
of the excavation process.

Water truck rental =76 days.

Site Restoration: Site restoration will consist of backfilling the excavation area with clean
overburden soil previously excavated and fill material obtained from the local borrow pit (Pit
30). Backfilling of the overburden soil will be performed using a front-end loader and a
bulldozer. It is assumed that the overburden soil can be backfilled at a rate of 185 yd3/hour.
Operating the equipment for 8 hours/day, the production rate is 1,480 yd3/day. Labor for
overburden soil backfill consists of equipment operators for every piece of equipment being
used. The cost is based on the following:

* Volume of remaining overburden soil 25,621 yd3 (see Site Description)
to backfill

. Time to backfill overburden soil = 25,621 yd' /1,480 yd3/day = 18 days

. Labor (operator) x pieces of equipment - 337.00/hour x 8 hours/day
3296/day x pieces of equipment.

The remaining volume of backfill material will be obtained from Pit 30 using a hydraulic
excavator and front-end loader. Five trucks will transport the material from Pit 30 to the site.
Backfilling will be performed using a front-end loader and bulldozer on site. This material will
make up for the volume of contaminated soil previously excavated from the site and overburden
soil used for the blend. It is assumed that the borrow material from Pit 30 can be placed at a rate
of 160 yd3/hour. Operating the equipment for 8 hours/day, the production rate is 1,280 yd3/day.
Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.
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* Off site borrow material required
. Days to backfill borrow material
" Labor (operator) x pieces of
. equipment
* Truck drivers (teamsters)

The cost of backfilling is based on the following:

0 Restoration time (overburden and borrow
material)

20,004 yd3 (see Site Description)
20,004 yd' 1,280 yd'/day =16 days
$37.00/hour x 8 hours/day = $296/day x
pieces of equipment

= $37/hour x 8 hours/day = $296/day x
number of teamsters.

= 18 days + 16 days= 34 days.

It is assumed that no characterization sampling of borrow material is needed.

To minimize the generation of on site dust during backfill operations and to water the
revegetation are, a water truck will be rented for the duration of the backfilling process.

0 Water truck rental = 34 days.

Following backfill, the area will be revegetated. Revegetation will be conducted while
backfilling is occurring, if feasible, and during demobilization. Revegetation costs are based on
the following:

. Area to Revegetate (Area of
Excavation + 20% )

* Production Rate
" Days to revegetate

c 350 f x 165 ft+20%

69,300 ft2 = 7,700 yd2

= 1,000 yd2/day

7,700 yd2 x I day/1,0O yd2

8 Sdays.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support = 125 days
* Contractor support rate = $237/hour = $1,896/day (see

general assumptions)
. Time to prepare post-construction documents = 160 hours (assumption)
. Labor rate = $50/hour (assumption).

Annual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste will be removed. No groundwater monitoring is required
because groundwater is evaluated under a separate operable unit.
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D3.3.8 Site 241-B-361 Settling Tank (Cost tables D-43
and D-44)

To remove sludge from the 241-B-361 Settling Tanks, it is proposed to use the same process as
that proposed for the 241-Z-361 Settling Tank that is described in DOE/RL-2003-52, Rev. 0,
Tank 241-Z-361 Engineering Evaluation/Cost Analysis. A AEAT FluidicsTm retrieval system
will be used to remove sludge from the tank and transfer it into proper shipping containers.
Absorbent will be added to these containers to dry the waste that is believed to possess
approximately 60-75% water. The closed container possesses a HEPA vent. The container will
then be transferred to interim on site storage prior to ultimate disposition.

The cost to transfer the sludge from the tank into containers and absorb associated liquid is
$6,000,000 per DOEIRL-2003-52. This cost does not include costs associated with interim on
site storage and ultimate disposal. The cost does include all necessary markups.

Since the cost of sludge removal is a lump sum number, Alternative 3 costs include activities
such as excavation to the bottom of the settling tank, tank demolition, and tank transportation
and disposal to the ERDF.

The site work was estimated to take 11 weeks (2.7 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here. Additionally, the time needed for sludge removal was not considered for the
project duration.

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel installing
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

* Excavate: 12 days (2.4 weeks)

* Tank Demolition: 10 days (2 weeks)

* Restore site: 9 days (1.8 weeks)

* Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total construction duration - 46 days= 9.2 weeks - 2.2 months.

Site Description: The following information can be found on the analogous site tables located
in Section 2.0 of the FS.

* Diameter of settling tank = 20fl
" Height of settling tank = 19 f
" Depth of overburden soil above tank = 6 ft
* Thickness of tank walls = 6 inches=0.5 f
" Composition of tank = Reinforced, pre-stressed concrete.
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Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

. Duration of construction oversight

. Construction oversight rate

. Duration of RCT on excavator

. RCT rate

. Duration of RCT decontamination
crew

. RCT rate

= 46 days =9.2 weeks

= $215/hour= $1,720/day (see general
assumptions)

= 22 days (equal to excavation and tank
demolition time) .

= $56/hour = $448/day
= 10 days (equal to tank demolition time)

= $56/hour x 4 people = $224/hour=
$1,792/day.

Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform all sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LLW) samples. Sampling is calculated as follows:

* Overburden samples
. Site certification samples

. QC samples
* Duration of air sampling crew

. Air sampling crew rate (Sampler
and RCT)

. Duration of soil/sediment
sampling crew

* Soil/sediment sampling crew rate
(Sampler 50% and RCT)

= 6 per site

= 7/4 x (20 ft +2 x 15 f)2 x sample/6,264
ft2 =0.3

= Assume 6 samples (minimum)
= (6+6)x5%-1sample

= 22 days (equal to excavation and tank
demolition time)

= $56/hour x 2 people = S112/hour

= $896/day
= 22 days (equal to excavation and tank

demolition time)

= $56/hour x So0% +$56/hour -$84/hour
= $672/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated material at the ERDF is $1,100 per
container. This cost includes labor cost to install the liners, material cost for the liners,
transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. Since concrete is denser than soil, it is assumed that only 9 yd3 on concrete can fit into one
container. The number of containers for disposal is calculated as follows:
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* Total volume to = Volume of tank = 2 x volume of top + volume of sides
dispose = 2x d4x (2002x 0.5 ft+ i x20fix 19fixo.5 R

= 911 fW =34 yd

Number of = 34 yd3 x I container/9 yd'
containers = 4 containers.

Mobilization and Demobilization and Field Support: During the implementation of the RA,
an office trailer and storage trailer are assumed to be rented as part of the office trailer and
storage trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating cost of a generator (site utilities cost table) during
the construction period. Field office support consists of office trailer amenities (a computer,
a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment will be included in the
cost:

. Site
- Three hydraulic excavators and two operators (one excavator for overburden and two

excavators for tank demolition)
- One bulldozer and one equipment operator
- One front-end loader and one equipment operator
- One water truck and one operator
- Four laborers
- One office trailer
- One storage trailer.

" Pit 30
- One hydraulic excavator and one operator
- One front-end loader and one equipment operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (I mob + I demob) x 8 hours/day x $37/hour=
S5924rson.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey - area of excavation + 20% -x/4 x (185 )2+ 20% = 32,256 ft
=0.74 acres.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

Length of temporary fence = circumference+20%=2n x 185 ft+20%=1,395 linear ft.
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A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

* Length of haul road = 600 ft
* Width of haul road = 24 ft
* Gravel = 24ftx60011+10% =15,840fi2 =1,760yd2.

Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
length and width to accommodate construction equipment. The decontamination pad will consist
of timber grates, plastic sheeting, PVC pipe, a sump with a pump and hoses, and two 1,000
gallon temporary storage tanks. Labor to construct and remove the decontamination pad has
been included in the decontamination pad cost. The spent decontamination water is assumed to
be used for dust suppression on contaminated sites. Decontamination pad components are as
follows:

. Pad area = 20 ft x 30 11 = 600 fi

. Timber grates (2 in. x = 2 x 5 x 30 f + 2 x 17 x 3 f 402 linear ft = 0.402 m
4 in.) board R

. Plastic sheeting = [20 f x 30 f +2 x 8 ft = 1,188 fA
(60 mil LLDPE) overlap x 3011] + 10%

" 3-in. PVC pipe = 5 linear ft.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during tank demolition= 10 days).

Decontamination water= 1,000 gal/month x 10 days x 1 month/21 days = 500 gal.

It is assumed that all equipment can be decontaminated for reuse.

The decontamination pad will be staffed for the duration of tank demolition. The
decontamination crew is expected to consist of four laborers.

. Duration of contaminated soil = 10 days = 0.5 months
excavation

. Monthly rate for four laborers = $37/hour/laborer x 4 laborers
$148/hour x 8 hours/day

S1,184/day x 21 days/month
= S24,864/month.

Excavation: The overburden excavation will be performed using one hydraulic excavator and
one front-end loader. Overburden soil will be excavated by removing noncontaminated soil and
placing it on the ground next to the excavation. A loader then will be used to move the soil to a
nearby stock pile. The excavation of noncontaminated soil is expected to proceed at a rate of
120 yd3/hour and the excavator is operational for 8 hours/day or 960 yd3/day. Labor for
overburden excavation consists of an equipment operator each for the hydraulic excavator and
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front-end loader. The stock pile for the overburden soil is expected to be close enough to the
excavation to allow the loader to meet or exceed the production rate of the excavator.

The excavation of overburden soil is expected to be carried out in four steps. Step one excavates
to a depth of 6 f and includes a 10 R bench. Step two excavates an additional 5.5 (11.5 R bgs)
feet and includes a bench of 10 ft around the site. Step three excavates an additional 7 R (18.5 ft
bgs) and includes a 10 ft bench. The final step excavates an additional 6.5 ft to the bottom of the
tank (25 ft bgs) and includes a 15 R bench. Assuming 1.5H:1V side slopes, the volume of
overburden soil is 10,998 yd3.

. Volume of overburden soil = 10,998 yd'
" Days to excavate overburden soil = 10,998 yd3 / 960 ydi/day - 12 days

To minimize the generation of on site fugitive dust, a water truck will be rented for the duration
of the excavation process.

Water truck rental =12 days.

Tank Demolition: The tank demolition will be performed using two large excavators with a
bucket thumb and a grapple attachment and a front-end loader. It is assumed that the excavators
will break apart the reinforced, pre-stressed concrete and the front-end loader with load the
concrete in to containers for transportation and disposal at the ERDF. It is assumed that tank
demolition can be completed in 10 days.

Site Restoration: Site restoration will consist of backfilling the excavation area with clean
overburden soil previously excavated and fill material obtained from the local borrow pit (Pit
30). Backfilling of the overburden soil will be performed using a front-end loader and a
bulldozer. It is assumed that the overburden soil can be backfilled at a rate of 185 yd/hour.
Operating the equipment for 8 hours/day, the production rate is 1,480 yd3/day. Labor for
overburden soil backfill consists of equipment operators for every piece of equipment being
used. The cost is based on the following:

* Volume of remaining overburden soil = 10,998 yd3 (see Excavation)
to backfill

* Time to backfill overburden soil = 10,998 yd' / 1,480 yd 3/day =8 days
. Labor (operator) x pieces of equipment = $37.00/hour x 8 hours/day

= $296/day x pieces of equipment.

The remaining volume of backfill material will be obtained from Pit 30 using a hydraulic
excavator and front-end loader. Five trucks will transport the material from Pit 30 to the site.
Backfilling will be performed using a front-end loader and bulldozer on site. This material will
make up for the volume that the settling tank occupied. It is assumed that the borrow material
from Pit 30 can be placed at a rate of 160 yd3/hour. Operating the equipment for 8 hours/day, the
production rate is 1,280 yd3/day. Labor for backfill consists of equipment operators for every
piece of equipment being used and five truck drivers.
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* Off site borrow material required = Volume of tank = n/4 x D2 x H

= ,/4x (20 fi)2 x 19 f-5,969 ft=221 yd'
Days to backfill borrow material 221 yd' / 1,280 yd'/day = 1 day

. Labor (operator) x pieces of
equipment

. Truck drivers (teamsters)

= $37.00/hour x 8 hours/day = $296/day x
pieces of equipment

= $37/hour x 8 hours/day= $296/day x
number of teamsters.

The cost of backfilling is based on the following:

. Restoration time (overburden and borrow material) = 8 days + 1 day =9 days.

It is assumed that no characterization sampling of borrow material is needed.

To minimize the generation of on site dust during backfill operations and to water the
revegetation area, a water truck will be rented for the duration of the backfilling process.

. Water truck rental = 9 days.

Following backfill, the area will be revegetated. Revegetation will be conducted while
backfilling is occurring, if feasible, and during demobilization. Revegetation costs are based on
the following:

* Area to Revegetate (Area of Excavation
+20%)

. Production Rate
* Days to revegetate

= 7/4 x (185 ft)2+20%
= 32,256 f 2 -3,584 yd2

= 1,000 yd2/day

= 3,584 yd2 x I day/1,0O yd2

= 4 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

. Duration of contractor support = 46 days
* Contractor support rate $ $237/hour - S1,896/day (see

general assumptions)
" Time to prepare post-construction documents= 160 hours (assumption)
. Labor rate = S50/hour (assumption).

Annual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because all of the settling tank will be removed. No groundwater monitoring is required because
groundwater is evaluated under a separate operable unit.
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D3.3.9 Representative Site 216-B-58 Trench (Cost tables
D-45 and D-46)

The site work was estimated to take 8.8 weeks (2.1 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

. Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

. Excavate: 21 days (4.2 weeks)

* Restore site: 8 days (1.6 weeks)

* Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total construction duration - 44 days = 8.8 weeks = 2.1 months.

Site Description: The basis for the following information can be found on Table D-1 03.

* Area of contaminant mass '
. Depth of clean overburden soil

. Total Excavation depth

. Volume of contaminated soil

. Based on 1.5H:IV excavation side slopes,
total excavation volume

. Based on 1.SH:IV excavation side slopes,
volume of overburden soil

* Volume of contaminated soil requiring
blending

. Volume of soil needed to blend at a ratio
of 5:1

* Total volume of material to dispose

. Volume of overburden soil used in blend

. Volume of overburden soil remaining on
site

. Volume of material required from Pit 30
to backfill

= 200 x 10 ft -2,000 A2

10 ft bgs

= 25 f bgs

= 1,111 yd3

= 9,942 yd

= 8,831 yd'

= (17 f -l10 ft)x 200 ft x 10 f
= 14,000 f =519 yd'

S519 yd3 x 5 parts clean/l part dirty
- 2,595 yd'

= 519 yd'+2,595 yd3

- 3,114 yd'

= 2,595yd 3 -(l,1l1 yd3 -519yd)
= 2,003 yd'

= 8,831 yd' -2,003 yd3

= 6,828 yd3

= Total volume of material to dispose

- 3,114 yd3 .
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Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

* Duration of oversight
. Construction oversight rate

. Duration of RCT on excavator

* RCT rate
* Duration of RCT decontamination

crew
. RCT rate

= 44 days = 8.8 weeks

= $215/hour'= $1,720/day (see general
assumptions)

= 2 excavators x 21 days (equal to excavation
time)

= $56/hour = $448/day

= 16 days (equal to contaminated soil
excavation time)

- $56/hour x 4 people = S224/hour
$1,792/day.

Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform all sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LLW) samples. Sampling is calculated as follows:

. Overburden samples
* Contaminated (LLW) samples

. Site certification samples

SQC samples
* Duration of air sampling crew
. Air sampling crew rate (Sampler

and RCT)

. Duration of soil/sediment sampling
crew

* Soil/sediment sampling crew rate.
(Sampler 50% and RCT)

= 6 per site

= 1,1I Iyd' x 15% x 1 sample/845 yd -1.5
= Assume 6 samples (minimum)
= 24,992 fe x samplc/6,264 fe - 4

Assume 6 samples (minimum)
(6 +6+6)x 5% 1sample

21 days (equal to excavation time)

= $56/hour x 2 people =S112/hour

$896/day
= 21 days (equal to excavation time)

$56/hour x 50% + $56/hour =$84/hour
= $672/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated material at the ERDF is $1,100 per
container. This cost includes labor cost to install the liners, material cost for the liners,
transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

* Total volume to dispose
* Number of containers

= 3,114 yd' (see Site Description)

3,114 yd3 x I container/II yd3
284 containers.
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Mobilization, Demobilization, and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating costs of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

* Site
- - Two hydraulic excavators and two operators
- - One bulldozer and one operator
- - One front-end loader and one operator
- - One water truck and one operator
- - Four laborers
- - One office trailer
- - One storage trailer.

" Pit 30
- - One hydraulic excavator and one operator
- - One front-end loader and one operator
- - Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (I mob + I demob) x S hours/day x $37/hour=
S592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of excavation +20%=275 ft x 85 ft +20%=
28,050 e1 = 0.64 acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

Length of temporary fence = 2 x (width + length) + 20% =2 x (275 ft +85 f) + 20% 
864 linear ft.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

* Lengthofhaulroad 600ft
* Width of haul road 24 ft
0 Gravel - 24 ftx600ft+ 10% =15,8402 = 1,760 yd2.
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Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
length and width to accommodate construction equipment. The decontamination pad will consist
of timber grates, plastic sheeting, PVC pipe, a sump with a pump and hoses, and two 1,000
gallon storage tanks. Labor to construct and remove the decontamination pad has been included
in the decontamination pad cost. The spent decontamination water is assumed to be used for
dust suppression on contaminated sites. Decontamination pad components are as follows:

. Pad area - 20 ft x 30 ft =600 fi

. Timber grates (2 in. x = 2x5x30fi+2x17x3ft =402linearft =0.402m
4 in.) board ft

. Plastic sheeting (60 - [20 ft x 30 ft +2x8ft = 1,188fY
mil linear low-density overlap x 30 ft) + 10%
polyethylene
[LLDPE])

. 3-in. PVC pipe = 5 linear ft.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil = 16 days).

Decontamination water - 1,000 gal/month x 16 days x 1 month/21 days = 800 gal.

It is assumed that all equipment can be decontaminated for reuse.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

. Duration of contaminated soil excavation = 16 days = 0.8 months
* Monthly rate for 4 laborers '37/hour/laborer x 4 laborers

S148/hour x 8 hours/day
S1,184/day x 21 days/month

= S24,864/month.

Excavation: The overburden excavation will be performed using two hydraulic excavators and
one front-end loader. Overburden soil will be excavated by removing noncontaminated soil and
placing it on the ground next to the excavation. A loader then will be used to move the soil to a
nearby stock pile. The excavation of noncontaminated soil is expected to proceed at a rate of
120 yd3/hour and the two excavators are operational for 8 hours/day or 1,920 yd'/day. Labor for
overburden excavation consists of an equipment operator each for both hydraulic excavators and
front-end loader. The stock pile for the overburden soil is expected to be close enough to the
excavation to allow the loader to meet or exceed the production rate of the excavators.

. Volume of overburden soil 8,831 yd3 (see Site Description)
* Days to excavate overburden soil = 8,331 yd3 / 1,920 yd3/day = 5 days

Contaminated soil will be excavated using two hydraulic excavators and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator will
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be able to excavate the contaminated material and load it directly into the disposal containers. It
is estimated that 40 containers can be sent to the ERDF on a daily basis. With 11 yd3 of material
per container, a total of 440 yd3 of material will be sent to ERDF daily. Higher concentrations of
contaminated soil will require blending in order to meet ERDF WAC requirements. The volume
of material requiring blending is based on the table located in the general assumptions of
Alternative 5. A blending ratio of 5 parts clean to I part contaminated has been assumed for this
soil. Due to the blending ratio provided, of the 440 yd3 being sent to the ERDF only 73 yd3 of
this material is highly contaminated soil (440 yd& / 6 parts total = 73 yd3/day). Therefore, the
duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd3/day.

. Volume of contaminated soil = 1,111 yd3 (see Site Description)
a Days to excavate contaminated soil = 1,111 yd' /73 yd3/day = 16 days.

The cost for excavating and loading the soil is based on the following:

* Excavation time (overburden and = 5 days + 16 days = 21 days
contaminated)

. Labor (operator) x pieces of equipment = $37/hour x 8 hours/day
= S296/day x pieces of equipment.

Concrete culverts within the excavation area are assumed to be removed by the hydraulic
excavator, broken if necessary, and placed with the waste.

To minimize the generation of on site fugitive dust, a water truck will be rented for the duration
of the excavation process.

Water truck rental =21 days.

Site Restoration: Site restoration will consist of backfilling the excavation area with the clean
overburden soil previously excavated and fill material obtained from the local borrow pit (Pit
30). Backfilling of overburden soil will be performed using a front-end loader and a bulldozer.
It is assumed that the overburden soil can be backfilled at a rate of 185 yd3/hour. Operating the
equipment for 8 hours/day, the production rate is 1,480 yd/day. Labor for overburden soil
backfill consists of equipment operators for every piece of equipment being used. The cost is
based on the following:

. Volume of remaining overburden soil to backfill = 6,828 yd' (see Site Description)
. Time to backfill overburden soil - 6,828 yd3/ 1,480 yd'/day =

5 days
* Labor (operator) x pieces of equipment = S37/hour x 8 hours/day =

S296/day x pieces of
equipment.

The remaining volume of backfill material will be obtained from Pit 30 using a hydraulic
excavator and front-end loader. Five trucks will transport the material from Pit 30 to the site.
Backfilling will be performed using a front-end loader and bulldozer on site. This material will
make up for the volume of contaminated soil previously excavated from the site and overburden

D-67



DOE/RL-2003-64 DRAFT A

soil used for the blend. It is assumed that the borrow material from Pit 30 can be placed at a rate
of 160 yd3/hour. Operating the equipment for 8 hours/day the production rate is 1,280 yd3/day.
Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.

. Offsite borrow material required
. Days to backfill borrow material
. Labor (operator) x pieces of

equipment
. Truck drivers (teamsters)

The cost of backfilling is based on the following:

Restoration time (overburden and borrow
material)

= 3,114 yd3 (see Site Description)
= 3,114 yd3/1,280 yd/day=3 days
= $37/hour x 8 hours/day = 5296/day x

pieces of equipment
= $37/hour x 8 hours/day = $296/day x

number of teamsters.

= Sdays+3 days=8 days.

It is assumed that no characterization sampling of borrow material is needed.

To minimize the generation of on site dust during backfill operations and to water the
revegetated area, a water truck will be rented for the duration of the backfilling process.

Water truck rental =8 days.

Following backfill, the area will be revegetated. Revegetation will be conducted while
backfilling is occurring, if feasible, and during demobilization. Revegetation costs are based on
the following.

* Area to Revegetate (Area of excavation 275 ft x 85 ft + 20%
+20%) = 28,050 fW =3,117 yd2

* Production rate
* Days to revegetate

= $1,000 yd2/day
= 3,117 yd2 x I day/1,000 yd2 = 4 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support 44 days
. Contractor support rate = $237/hour - $1,896/day (see

general assumptions)
* Time to prepare post-construction documents 160 hours (assumption)
. Labor rate = $50/hour (assumption).

Annual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste will be removed. No groundwater monitoring is required
because groundwater is evaluated under a separate operable unit.
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D3.4 ALTERNATIVE 4 - CAPPING

D3A.1 General Assumptions

The following general assumptions apply to Alternative 4:

" The contractor will perform all the site preparation, capping, decontamination, and
restoration activities for this alternative. Personnel used to complete these tasks are
support personnel, laborers, equipment operators, oilers, and truck drivers. The support
personnel will consist of a superintendent, a site foreman, a site engineer, a site health
and safety manager, and a timekeeper-clerk. This support crew will be on site from
mobilization to demobilization. Using the wage rates discussed in Section D3.1, this
crew has an hourly rate of $237 ($1,896/day). The number of laborers, equipment
operators, oilers, and truck drivers are identified under the activities discussed in the
following paragraphs.

" Fluor Hanford will provide contractor oversight, collect samples, and perform all
radiation screening. Personnel used to perform contractor oversight include a project
manager (1 person full time), health and safety manager (1 person half time), a QA/QC
representative and scheduler (1 person full time), and a radiation control technician
(RCT) (1 person full time). This oversight crew will be used when ever the contractor is
in operation. Using the wage rates discussed in Section D3.1, this crew has an hourly
rate of £215 ($1,720/day).

* Fluor Hanford will provide a crew of four RCTs for decontamination activities. Using
the wage rates discussed in Section D3.1, the crew has an hourly rate of $224
($1,792/day).

* Fluor Hanford will provide a crew of one sample technician and one RCT to collect air
samples during dynamic compaction and installation of the first cap layer at a rate of one
composite air sample per day. Using the wage rates discussed in Section D3.1, the crew
has an hourly rate ofSl 12 ($896/day). The analytical cost for air samples is assumed to
equal $1,000/sample.

. Fencing for institutional controls, fencing maintenance, and monuments/signs are
considered institutional costs and are not considered in this cost estimate.

* Groundwater monitoring is performed under a separate operable unit. The costs
associated with periodic groundwater sampling are considered an institutional cost and
are not considered in this cost estimate.

Dynamic compaction will be the only construction activity occurring prior to constructing the
first cap layer. To construct the first cap layer, material will be placed on the outer edges of the
site and pushed into place to avoid running equipment over the site without the first layer of cap
material in place.
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* Surface soil is not affected. Therefore, Level C, B, or A PPE is not needed for this
altemative.

. The prices that make up the cost estimate were obtained from one of the following
sources:

- ECHOS Environmental Remediation Cost Data -Unit Price, 8'' Annual Edition
(Means 2002a).

- Site Work and Landscape Cost Data, 21 Annual Edition (Means 2002b).

- Experience on similar projects.

D3.4.2 Representative Site 216-T-26 Crib (Cost tables
D-47 through D-50)

The site work was estimated to take 5.6 weeks (1.4 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

. Prepare site: 3 days (0.6 week)

* Capping: 8 days (1.6 weeks)

* Revegetation: I day (0.2 weeks)

* Demobilize: 5 days (I week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total construction duration -27 days - 5.4 weeks 1.4 months.

Site Description: The following information can be found on Table D-103.

. Area of contaminant mass

. Area of cap with 20-ft overrun

* Slope of rise and run
. Length of rise
* Lengthofrun
* Length and width of total cap area
. Total area of cap

=30 f x 30 ft =900 ft

= (30ft+2x20fl)x(30ft+2x20ft)=
4,900 fW

= 2H:IV

= 40 inJ12 inJft x 2 ft =6.7 ft
= 108 inJ12inJftx2ft=18ft
= 70 ft+2 x 6.7 ft+2 x 18 it =119.3 ft.

119.3 ft x 119.3 ft 14,232 f 2= 0.33 acre.
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Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

* Duration of Fluor Hanford oversight 5.4 weeks =27 days
* Fluor Hanford oversight rate - $215/hour - S1,720/day (see general

assumptions).

Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. One hydraulic excavator and one operator

. One bulldozer and one operator

* Two front-end loaders and two operators

. One water truck and one driver

* Five dump trucks and five drivers

& One vibratory roller and one operator

" Four laborers

. One office trailer

. One storage trailer.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (1 mob + I denob) x 8 hour/day x $37/hour =

$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of cap footprint+ 20% = 14,232 f 2 + 20% = 17,078 i9 =
0.39 acre.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

-D-71



DOE/RL-2003-64 DRAFT A

. Length of haul road = 1,500 ft
. Width of haul road = 24 ft

. Gravel = 24ftx1,5OOf+0 0 /o =39,600 fl =4,400yd2

* Haul Road Construction = S7.36/yd2.

Decontamination Pad: A decontamination pad will be constructed to clean the dynamic
compaction equipment. The decontamination pad will be of a sufficient length and width to
accommodate construction equipment. The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction
equipment can be decontaminated in one day. Based on the Alternative 3 assumption for
decontamination pad water use (1,000 gallons per month), 50 gallons of water are required for
one day of decontamination activity. Therefore, it is assumed that a temporary water source can
be obtained for decontamination activities and large storage tanks will not be required. It is also
assumed that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

* Pad area = 20 x 30 fl - 600 f1
. Timber grates (2 in. = 2x5x3Oft+2x 17x3fi r402linearft =0.402m

x 4 in.) board ft
. Plastic sheeting = [20 ft x 30 ft+2 x 8 ft -1,188 f'

(60 mil LLDPE) overlap x 30 11] + 10%
* 3-in. PVC pipe = 5 linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities, in the event that the decontamination pad is needed. It is assumed that equipment can
be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of four laborers.
This crew will construct the decontamination pad, provide decontamination services, and remove
the decontamination pad during demobilization activities (labor provided under miscellaneous
costs).

* Duration to construct and remove = 2 days
* Duration of decontamination activities 1 day.

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the site surface must be prepared. Surface preparation includes stabilization of the
cap area using dynamic compaction. The FS indicates a need to ensure compaction of soils at
depth (i.e., compaction of soil deeper than 2 ft). To avoid the time delay associated with
surcharging the area, a crane will be used to drop a large weight over the cap area. Dynamic
compaction was selected during the FS process as a baseline technology and for costing
purposes; other compaction processes may be selected during the design process. The cost of
site preparation is calculated as follows:
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. Footprint of cap
* Production Rate
* Time to compact
* Air sampling crew (1 sample technician and I RCT)
* Number of air samples

= 14,232 fl?
= 5,000 f12/day (assumed)
= 3 days.
=3 days
= 1 sample per day
(S1,000/sample).

Allowing 1 day for decontamination, the dynamic compactor, operator, and oiler are required on
site for 4 days.

Installation of Cap System: Representative Site 216-T-26 crib requires a Modified RCRA
Subtitle C Barrier. The Modified RCRA Subtitle C Barrier design consists of, from bottom to
top, the following layers:

* Graded fill layer (40 in. thick)
* Asphalt base course (4 in. thick)
* Low-permeability asphalt layer (6 in. thick)
* Lateral drainage layer (6 in. thick)
* Gravel filter layer (6 in. thick)
* Sand filter layer (6 in. thick)
* Non-woven geotextile
* Compacted silt loam (20 in. thick)
. Silt loam topsoil with pea gravel admixture (20 in. thick)
. Vegetation.

Total cap thickness =10 in =9 fl.

The volume of material for these layers is calculated using the area of the site and adding a 20-fl
overrun in each direction to ensure complete site coverage. Assume 2H:lV side slopes. Refer to
Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate:

* Area of the site = 900f?
* Total area of the cap (area of cap + 20-ft overrun) = 4,900 f2
* Footprint of cappcdarea = 14,232 fl?
. Graded fill(40 in. sloped at 2%) - 1,570 yd3

* Asphalt base course (4 in.) = 1,248 yd2

* Low-permeability asphalt (6 in)- 1,248 yd2

* Lateral drainage layer (6 in.) = 190 yd3
* Gravel filter layer (6 in.) = 184 yd3

* Sand filter layer (6 in.) - 133 yd3

* Nonwoven geotextile = 7,160 fl2 =796 yd2
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* Compacted silt loam (20 in.) = 330 yd'
* Silt loam topsoil with pea gravel admixture (20 in.) = 400 yd3

- 10% of mix is pea gravel = 40 yd3

. Graded fill for cap berm = 363 yd3.

During the construction of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed $5,000 lump
sum amount is provided in the cost estimate.

The side slopes of the cap will be armored with riprap material. This material will be placed 12
in. thick around the entire perimeter of the site.

* Material placement scale - 50 yd3/br
. Area ofriprap apron 405.2 ft long by 20 ft wide = 8,104 ft
. Volume of riprap material needed = 301 yd3.

The following list of equipment and labor is assumed for cap construction:

One excavator and operator (Pit 30 borrow area)
One loader and one operator (Pit 30 borrow area)
Five trucks and drivers (Pit 30 to Site, 16 yd'/truck, 2 trips/hr)
One loader and operator (on site)
One dozer and operator (on site)
One vibratory roller and operator (on site).

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour). The geotextile layer production rate based on 4
laborers per crew is assumed to be 0.02 hourslyd2.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs arc based on the following:

. Area to be revegetated = 6,939 f2  = 771 yd2

* Revegetation (includes lime, fertilizer, = Sl.63/yd 2

and seed)
* Production rate = 1,000 yd2/day = 1 day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. In addition, four laborers
will be on site from mobilization through demobilization. These laborers will perform general
activities including, but not limited to maintenance, decontamination, and placing geotextile.
Miscellaneous costs are calculated as follows:
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* Duration of contractor support
. Contractor support rate

. Four Laborers (daily rate)

* Time to prepare post-construction
documents

. Labor rate for post construction
documents

5.4 weeks =27 days

$237/hour - $1,896/day (see general
assumptions)

= S37/hour x 8 hrs/day x 4 laborers
$1,184/day

= 160 hours (assumption)

= $50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:

. Surveillance/inspections

- Area of cap system (including berm)

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

Cap maintenance (area of cap + riprap apron

- Area of cap system (including berm)

- Area requiring repair (10% of total area)

- Oversight

- 14,232 f11
S16 hours (16 hours for every

50,000 f 2).

= $112/hour ($56/hour/team
member)

= $3,000/event ($1,000 for every
5,000 f?).

area)
= 14,232 f 2

- 1,423 ft = 158 yd2

= 1 day (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D34.3 Representative Site: 216-B-46 Crib (Cost tables
D-51 through D-54)

This representative site is a group site containing sites 216-B-46, 216-B-43, 216-B-44, 216-B-45,
216-B-47, 216-B-48, 216-B-49, and 216-B-50.

The site work was estimated to take 25.2 weeks (6 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.
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. Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

. Prepare site: 23 days (4.6 weeks)

. Capping: 78 days (15.6 weeks)

* Revegetation: 10 days (2 weeks)

. Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total construction duration = 126 days = 25.2 weeks =6 months.

Site Description: The following information can be found on Table D-103.

. Area of contaminant mass
* Area of cap with 20-ft overrun

. Slope of rise and run

. Length of rise

. Length of run

. Length of total cap area
* Width of total cap area
. Total area of cap

= 196 ft x 312 ft=61,152 ff
= (312 ft +2 x 20 ft) x (196 fl+2 x 20 ft)

83,072 ft2

2H:lV

= 40 inJ12 inJft x 2 ft=6.7 ft
108 inJ12 inift x 2 ft= 18 f

= 352 ft+2 x 6.7 ft+2 x 18 ft= 401.3 ft
= 236 fR+ 2 x 6.7 ft+2 x 18 Rf =285.3 ft
= 401.3 ft x 285.3 ft = 114,514ft=

2.63 acres.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

* Duration of Fluor Hanford oversight
* Fluor Hanford oversight rate

25.2 weeks = 126 days

$215/hour - $1,720/day (see general
assumptions).

Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

* One hydraulic excavator and one operator
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* One bulldozer and one operator
* Two front-end loaders and two operators
* One water truck and one driver
* Five dump trucks and five drivers
* One vibratory roller and one operator
* Four laborers
" One office trailer
* One storage trailer.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (1 mob + I demob) x 8 hour/day x S37/hour=
$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of cap footprint + 20% =114,514 f? + 20% = 137,416 f 2

-3.15 acres,

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

* Length of haul road 1,500 ft
. Width of haul road 24ft
* Gravel 24 R x 1,500 ft +10% 39,600 f12 4,400 yd 2

* Haul Road Construction t $7.36/yd 2.

Decontamination: A decontamination pad will be constructed to clean the dynamic compaction
equipment. The decontamination pad will be of a sufficient length and width to accommodate
construction equipment The decontamination pad will consist of timber grates, plastic sheeting.
PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction equipment can be
decontaminated in one day. Based on the Alternative 3 assumption for decontamination pad
water use (1,000 gallons per month), 50 gallons of water are required for one day of
decontamination activity. Therefore, it is assumed that a temporary water source can be obtained
for decontamination activities and large storage tanks will not be required. It is also assumed
that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:
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. Pad area = 20 ft x 30 ft 600 fA
* Timber grates (2 in. x 4 in.) = 2 x 5 x 30 ft +2 x 17 x 3 ft = 402 linear ft=

0.402 m board ft
* Plastic sheeting (60 mil = [20flx3Ofl+2x 8ft 1,188 ft,

LLDPE) overlap x 30 1t] + 10%

* 3-in. PVC pipe = 5 linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities, in the event that the decontamination pad is needed. It is assumed that dynamic
compaction equipment can be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of four laborers.
This crew of laborers would construct the decontamination pad, provide decontamination
services, and remove the decontamination pad during demobilization activities (labor provided
under miscellaneous costs).

. Duration to construct and remove = 2 days
. Duration of decontamination activities I day.

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the site surface must be prepared. Surface preparation includes stabilization of the
cap area using dynamic compaction. The FS indicates a need to ensure compaction of soils at
depth (i.e., compaction of soil deeper than 2 ft). To avoid the time delay associated with
surcharging the area, a crane will be used to drop a large weight over the cap area. Dynamic
compaction was selected during the FS proaess as a baseline technology and for costing
purposes; other compaction processes may be selected during the design process. The cost of
site preparation is calculated as follows:

* Footprint of cap - 114,514112
* Production Rate = 5,000 ft/day (assumed)
* Time to compact - 25 days
a Air Sampling Crew (I sample technician and 1 -23 days

RCT)
* Number of air samples =1 sample per day at $1,000/sample

Allowing one day for decontamination, the dynamic compactor, operator, and oiler are required
on site for 24 days.

Installation of Cap System: Representative Site 216-B-46 Crib requires a Modified RCRA
Subtitle C Barrier. Modified RCRA Subtitle C Barrier design consists of, from bottom to top,
the following layers:

. Graded fill layer (40 in. thick)
. Asphalt base course (4 in. thick)
. Low-permeability asphalt layer (6 in. thick)
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* Lateral drainage layer (6 in. thick)
* Gravel filter layer (6 in. thick)
* Sand filter layer (6 in. thick)
* Non-woven geotextile
. Compacted silt loam (20 in. thick)
* Silt loam topsoil with pea gravel admixture (20 in. thick)
. Vegetation.

Total cap thickness= 108 in 9 f.

The volume of material for these layers is calculated using the area of the site and adding a 20-ft
overrun in each direction to ensure complete site coverage. Assume 2H: lV side slopes. Refer to
Table D-1 03 for site dimensions. These areas and volumes will be used for the cost estimate:

* Area of the site

* Total area of the cap (area of cap+ 20-ft overrun)
* Footprint of capped area
. Graded fill (40 in. sloped at 2%)

* Asphalt base course (4 in.)
. Low-permeability asphalt (6 in.)
* Lateral drainage layer (6 in.)
* Gravel filter layer (6 in.)
* Sand filter layer (6 in.)
* Nonwoven geotextile
* Compacted silt loam (20 in.)
* Silt loam topsoil with pea gravel admixture (20 in.)

- 10% of mix is pea gravel
* Graded fill for cap berm

= 61,152 f 2

= 83,072 ft2

= 114,514 2

= 13,583 yd3

= 11,726yd2

= 11,726 yd2

= 1,902 yd3

= 1,879 yd'

= 1,704 yd'

= 92,036 ft2 -10,266 yd2

= 5,250 yd'

= 5,498 yd3

= 550 yd3

= 1,338 yd3 .

During the construction of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed $5,000 lump
sum amount is provided in the cost estimate.

The side slopes of the cap will be armored with riprap material. This material will be placed 12
in. thick around the entire perimeter of the site.

* Material placement rate
* Area of riprap 1,302 A long by 20.12 1 wide
* Volume of riprap material needed

= 50 yd3/br
= 26,189 f2

= 970 yd'.

The following list of equipment and labor is assumed for cap construction:

0 One excavator and operator (Pit 30 borrow area)
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. One loader and one operator

* Five trucks and drivers
* One loader and operator

* One dozer and operator
* One vibratory roller and operator

(Pit 30 borrow area)

(Pit 30 to Site, 16 yd3/truck, 2 trips/hr)
(on site)

(on site)

(on site)

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour). The geotextile layer production rate based on 4
laborers per crew is assumed to be 0.02 labor hours/yd2.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

Area to be revegetated = 91,090 12
* Revegetation (includes lime, fertilizer, and = $1.63/yd2

seed)
. Production rate - 1,000 yd2/day

= 10,121 yd2

= 10 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. In addition, four laborers
will be on site from mobilization through demobilization. These laborers will perform general
activities including, but not limited to, maintenance, decontamination and placing geotextile.
Miscellaneous costs are calculated as follows:

* Duration of contractor support

. Contractor support rate

. Four laborers (daily rates)

* Time to prepare post-construction
documents

* Labor rate for post-construction
documents

= 25.2 weeks =126 days

= $237/hour = 1,896/day (see general
assumption)

= S37/hour x 8 r/day x 4 laborers
$1,184/day
160 hours (assumption)

S50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:
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* Surveillance/inspections
- Area of cap system (including berm)

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys ofsurface soil

= 114,514 fW
= 48 hours (16 hours for every

50,000 R2)
= $112/hour ($56/hour/team

member)
= $23,000/event (S 1,000 for every

5,000 f9).
. Cap maintenance (area of cap + riprap apron area)

- Area of cap system (including berm) = 114,514 f1

- Area requiring repair (10/6 of total area) = 11,415 f2 = 1,272 yd2

- Oversight = 5 days (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3AA Representative Site 216-B-5 Reverse Well (Cost
tables D-55 through D-56)

The site work was estimated to take 5.7 weeks (1.4 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

. Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

. Prepare site: 4 days (0.8 weeks)

. Capping: 8.5 days (1.7 weeks)

. Revegetation: 1 day (0.2 weeks)

. Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total construction duration 28.5 days = 5.7 weeks = 1.4 months.

Site Description: (The following information can be found on Table D-99)

. Area of contaminant mass

. Areaofcapwith20-ftoverrun
= Injection well (70 in. diameter)
= (0ft+2x20ft)x(0ft+2x20ft)=

1,600 2
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. Slope of rise and run = 2H:IV

. Length of rise = 98 inJ12 inift x 2 fi = 16.33 ft

. Length of run 198 inJl2 inJt x 2 ft = 33 ft

. Length and width of total cap area = 40 f +2 x 16.33 ft+2 x 33 f1=138.66 ft
* Total area of cap = 138.66 f x 138.66 ft=19,226 t 2=

0.44 acre.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). the cost of Fluor Hanford
oversight is calculated as follows:

. Duration of Fluor Hanford = 5.7 weeks = 28.5 days
oversight

* Fluor Hanford oversight rate S21 5/hour = S1,720/day (see general
assumptions).

Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

" One hydraulic excavator and one operator
. One bulldozer and one operator
. Two front-end loaders and two operators
. One water truck and one driver
" Five - dump trucks and five drivers

. One vibratory roller and one operator
" One office trailer
" One storage trailer
. Four laborers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time -(I mob + I demob) x 8 hour/day x S37/hour=
$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

D-82



DOERL-2003-64 DRAFT A

Area of construction survey = area of cap footprint + 20% - 19,226 ft2 + 20% = 23,071 fi =
0.53 acre.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

. Length of haul road = 1,500 ft
* Widthofhaulroad = 241R

* Gravel = 24ftx1,500ft+10% =39,600e =4,400yd2

* Haul Road Construction = S7.36/yd 2.

Decontamination: A decontamination pad will be constructed to clean the dynamic compaction
equipment leaving the site. The decontamination pad will be of a sufficient length and width to
accommodate construction equipment The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction
equipment can be decontaminated in one day. Based on the Alternative 3 assumption for
decontamination pad water use (1,000 gallons per month), 50 gallons of water are required for
one day of decontamination activity. Therefore, it is assumed that a temporary water source can
be obtained for decontamination activities and large storage tanks will not be required. It is also
assumed that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

* Pad area 20 ftx 30 ft - 600&

* Timber grates (2 in.x 4 in.) = 2 x 5 x 30 ft+2 x 17 x 3 ft - 402 linear ft
0.402 m board ft

* Plastic sheeting (60 mil - [20 ft x 30 f+2 x 9ft = 1,188f2
LLDPE) overlap x 30 ft] + 10%

* 3-in. PVC pipe 5 linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities in the event that the decontamination pad is needed. It is assumed that dynamic
compaction equipment can be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of four laborers.
This crew of laborers would construct the decontamination pad, provide decontamination
services, and remove the decontamination pad during demobilization activities (labor provided
under miscellaneous costs).

. Duration to construct and remove 2 days
. Duration of decontamination activities I day.

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the site surface must be prepared. Surface preparation includes stabilization of the
cap area using dynamic compaction. The FS indicates a need to ensure compaction of soils at
depth (i.e., compaction of soil deeper than 2 ft). To avoid the time delay associated with
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surcharging the area, a crane will be used to drop a large weight over the cap area. Dynamic
compaction was selected during the FS process as a baseline technology and for costing
purposes; other compaction processes may be selected during the design process. The cost of
site preparation is calculated as follows:

Footprint of cap = 19,226 f9
* Production Rate = 5,000 fi2/day (assumed)
. Time to compact = 4 days.

* Air sampling crew (I sample technician and = 5 days
I RCT)

* Number of Air Samples = I sample/day at S1,000/sample.

Installation of Cap System: Representative Site 216-B-5 Reverse Well requires a Hanford
Barrier. Hanford barrier design consists of, from bottom to top, the following layers:

* Compacted soil foundation (18 in. avg.)
* Top course (4 in.)
. Low-permeability asphalt layer (6 in.)
* Drainage gravel/cushion (12 in.)
* Fractured basalt riprap (60 in.)
* Gravel filter (12 in.)
. Sand filter (6 in.)

- Compacted silt loam (40 in.)
* Silt loam with pea gravel admixture
. Vegetation.

Total cap thickness = 198 in = 16.5 ft.

The volume of material for these layers is calculated using the area of the site and adding a 20-ft
overrun in each direction to ensure complete site coverage. Assumes 2H:IV side slopes. Refer
to Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate:

* Area of the site = 7-inch diameter well
* Total area of cap (area of cap +20 ft overrun) 1,600 112

* Footprint of capped area = 19,226 f?
. Soil foundation (18 in avg. sloped at 2%) = 1,020 yd
* Top course (4 in.) 1 ,955 yd2

* Low-permeability asphalt = 1,955 yd2

* Drainage gravel/cushion (12 in.) 600 yd'
* Fractured basalt riprap = (volume of total cap + berms) = 4,030 yd3

* Gravel filter (12 in.) = 130 yd'
. Sand filter (6 in.) = 70 yd3
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. Compacted silt loam (40 in.)
* Silt loam with pea gravel admixture (40 in)

- 10% of mix is peagravel

= 350 yd'

540 yd'
- 54 yd3.

During the construction of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed $5,000 lump
sum amount is provided in the cost estimate.

The following list of equipment and labor is assumed for cap construction:

* One excavator and operator
* One loader and one operator
" Five trucks and drivers
" One loader and operator
* One dozer and operator
. One vibratory roller and operator

(Pit 30 borrow area)
(Pit 30 borrow area)
(Pit 30 to Site, 16 yd3/truck, 2 trips/hr)
(on site)
(on site)
(on site)

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour).

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

* Area to be revegetated
. Revegetation (includes lime, fertilizer,

and seed)
. Production rate

= 5,2800f
S $1.63/yd2

1,000 yd2/day

= 586 yd2

I iday

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. In addition, four laborers
will be on site from mobilization through demobilization. These laborers will perform general
activities including, but limited to, maintenance, and decontamination. Miscellaneous costs are
calculated as follows:

* Four laborers (daily rate)

* Duration of contractor support
* Contractor support rate

* Time to prepare post-
construction documents

* Labor rate for post-construction
documents

= $37/hour x 8 hours/day x 4 laborers
= $1,184/day

= 5.7 weeks = 28.5 days

= $237/hour- $1,896/day (see general
assumptions)

= 160 hours (assumption)

= $50/hour (assumption).
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Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:

Surveillance/inspections
- Area of cap system (cap footprint) = 19,226 ft

- Team hours to complete inspections = 16 hours (16 hours for every
50,000 ftz)

- Hourly rate for team (2 people/team) = Si 12/hour (S56/hour/team member)
- Radiation surveys of surface soil = $5,000/event ($1,000 for every

5,000 fl).
Cap maintenance (area of cap + riprap apron area)
- Area of cap system (cap footprint) = 19,226 ft2

- Area requiring repair (10% of total = 1,923 ft2 214 yd2
area)

- Oversight = I day (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3A.5 Representative Site 216-B-7A&B Crib (Cost
tables D-59 through D-62)

The site work was estimated to take 6.6 weeks (1.6 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

. Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

" Prepare site: 6 days (1.2 week)

. Capping: 11 days (2.2 weeks)

* Revegetation: I day (0.2 weeks)

* Demobilize: 5 days (I week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total project duration = 33 days = 6.6 weeks = 1.6 months.
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Site Description: The following information can be found on Table D-103

. Area of contaminant mass

* Area of cap with 20-ft overrun

* Slope of rise and run
* Length of rise

. Length of run

. Length of total cap area

* Width of total cap area
* Total area of cap

- 48 f x 14 f =l672 RF

- (48 ft+ 2 x 20 fl) x (14 f + 2 x 20 f)=
4,752 f 2

2H:IV
98 inJ12 inJft x 2 ft - 16.33 ft

S198 inJl2 inJfi x 2 fI=33 ft
= 88 ft+2 x 16.33 fi+2 x 33 fi= 186.67 f
= 54 fR+2 x 16.33 fl +2 x 33 ft =152.67 ft
= 186.67 f x 152.67 f -28,498 f?
= 0.65 acres.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

. Duration of Fluor Hanford
oversight

. Fluor Hanford oversight rate

= 6.6 weeks=33 days

= $214/hour = S 1,720/day (see general
assumptions).

Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. One hydraulic excavator and one operator

. One bulldozer and one operator
* Two front-end loaders and two operators
* One water truck and one driver
* Five dump trucks and five drivers
* One vibratory roller and one operator
* One office trailer
* One storage trailer
* Four laborers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:
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Mobilization and demobilization time =(I mob + I demob) x 8 hour/day x S37/hour=
$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of cap footprint + 20% = 28,498 fl2 + 20% = 34,198 fi =
0.79 acre.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

. Lengthofhaulroad 1,500ft

. Widthofhaulroad 24ft
* Gravel = 24ftx1,500flt+10% =39,600e =4,400yd2

* Haul Road Construction = S7.36/yd2.

Decontamination: A decontamination pad will be constructed to clean the dynamic compaction
equipment leaving the site. The decontamination pad will be of a sufficient length and width to
accommodate construction equipment. The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction
equipment can be decontaminated in one day. Based on the Alternative 3 assumption for
decontamination pad water use (1,000 gallons per month), 50 gallons of water are required for
one day of decontamination activity. Therefore, it is assumed that a temporary water source can
be obtained for decontamination activities and large storage tanks will not be required. It is also
assumed that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

* Padarea = 20ftx30ft = 6001V

. Timbergrates(2in.x4in.) = 2x5x30ft+2x17x3ft = 402linearft=
0A02 m board ft

. Plastic sheeting (60 mil = 120 ft x 30 ft +2 x 8 ft =1,188 S
LLDPE) overlap x 30 fl]+ 10%

* 3-in. PVC pipe = 5linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities, in the event that the decontamination pad is needed. It is assumed that dynamic
compaction equipment can be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of 4 laborers.
This crew of laborers would construct the decontamination pad, provide decontamination
services, and remove the decontamination pad during demobilization activities (labor provided
under miscellaneous costs).

. Duration to construct and remove = 2 days

. Duration of decontamination activities = I day.

D-88



DOE/RL-2003-64 DRAFT A

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the site surface must be prepared. Surface preparation includes stabilization of the
cap area using dynamic compaction. The FS indicates a need to ensure compaction of soils at
depth (i.e., compaction of soil deeper than 2 ft). To avoid the time delay associated with
surcharging the area, a crane will be used to drop a large weight over the cap area. Dynamic
compaction was selected during the FS process as a baseline technology and for costing purposes
other compaction processes may be selected during the design process. The cost of site
preparation is calculated as follows:

Footprint of cap - 28,498 ft
. Production Rate =5,000 f 2/day (assumed)
* Time to compact -6 days
. Air sampling crew (1 sample technician and =6 days

I RCT)
. Number of air samples =1 sample/day at Si ,000/sample.

Allowing one day for decontamination, the dynamic compactor, operator, and oiler are required
on site for 7 days.

Installation of Cap System: Representative Site 216-B-74 Crib requires a Hanford Barrier.
Hanford Barrier design contains, from bottom to top, the following layers:

* Compacted soil foundation (18 in. avg.)

* Top course (4 in.)
* Low-permeability asphalt layer (6 in.)
* Drainage gravel/cushion (12 in.)
* Fractured basalt riprap (60 in.)
* Gravel filter (12 in.)
. Sand filter (6 in.)
* Compacted silt loam (40 in.)
" Silt loam with pea gravel admixture
. Vegetation.

Total cap thickness = 198 in =16.5 ft.

The volume of material for these layers is calculated using the area of the site and adding a 20-ft
overrun in each direction to ensure complete site coverage. Assumes 2H:lV side slopes. Refer
to Table D-1 03 for site dimensions. These areas and volumes will be used for the cost estimate:

. Area of the site = 672 ft
" Total area of cap (area of cap + 20 ft overrun) = 4,752 f 2

" Footprint of capped area = 28,498 f?
. Soil foundation (18 in. sloped at 2%) 1,528 yd'
. Top course (4 in.) = 2,944 yd2
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* Low-permeability asphalt = 2,944 yd2

. Drainage gravel/cushion (12 in.) = 918 yd'

* Fractured basalt riprap = (volume of total cap + berms) = 5,855 yd'

* Gravel filter (12 in.) = 412 yd'
. Sand filter (6 in.) = 206 yd'

* Compacted silt loam (40 in.) 834 yd'
* Silt loam with pea gravel admixture (40 in) = 1,131 yd3

- 10% ofmix is peagravel = 113 yd'.

During the construction of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed $5,000 lump
sum amount is provided in the cost estimate.

The following list of equipment and labor is assumed for cap construction:

* One excavator and operator (Pit 30 borrow area)
* One loader and one operator (Pit 30 borrow area)
* Five trucks and drivers (Pit 30 to Site, 16 yd'/truck, 2 trips/hr)
* One loader and operator (on site)
* One dozer and operator (on site)
* One vibratory roller and operator (on site).

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour). The geotextile layer production rate based on 4
laborers per crew is assumed to be 0.02 labor hours/yd2.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

* Area to be revegetated = 10,458 f = ,162 yd2

" Revegetation (includes lime, fertilizer, = $1.63/yd2

and seed)
" Production rate = 1,000 yd2/day 1 day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on-site. In addition, four laborers
will be on-site from mobilization through demobilization. These laborers will perform general
activities including, but limited to, maintenance, and decontamination. Miscellaneous costs are
calculated as follows:
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. Duration of contractor support =

. Contractor support rate =

* Four laborers (daily rate)

. Time to prepare post-construction =
documents

* Labor rate for post-construction =
documents

6.6 weeks= 33 days

S237/hour= S1,896/day (see general
assumptions)

$37/hour x 8 hours/day x 4 laborers=
$1,184/day
160 hours (assumption)

$50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:

* Surveillance/inspections
- Area of cap system (cap footprint) = 28,498 f?
- Team hours to complete inspections 16 hours (16 hours for every 50,000 ft2)

- Hourly rate for team (2 people/team) = $112/hour ($56/hour/team member)
- Radiation surveys of surface soil = $6,000/event ($1,000 for every

5,000 If).

" Cap maintenance (area of cap + riprap apron area)
- Area of cap system (cap footprint) = 28,498 f2

- Area requiring repair (10% of total 2,850 F? =317 yd2
area)
- Oversight = 2 day (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3A.6 Representative Site 216-B-38 Trench (Cost tables
D-63 through D-66)

This representative site is a group site containing sites 216-B-38, 216-B-35, 216-B-36, 216-B-37,
216-B-39, 216-B-40, and 216-B-41.

The site work was estimated to take 45.5 weeks (10.8 months) based on the following
breakdown. Note:' Time required for preparing pre- and post-construction submittals is in
addition to the times estimated here.
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. Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

* Prepare site: 50 days(10 weeks)

. Capping: 135.5 days (27.1 weeks)

* Revegetation: 27 days (5.4 weeks)

. Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

Total project duration 227.5 days = 45.5 weeks= 10.8 months.

Site Description: The following information can be found on Table D-99

. Area of contaminant mass
* Area of cap with 20-ft overrun

* Slope of rise and run
* Length of rise
* Length of run
* Length of total cap area
. Width of total cap area
. Total area of cap

= 310 ft x 535 ft -165,850 f?
= (310 ft +2 x 20 f)x (535 f1 +2 x 20 f)

201,250 f2

= 2H:lV

= 40 inJ2 inJft x 2 ft -6.7 ft
108 inJ12inJfx2ft=18ft

= 575fi+2x6.7ft+2x18fi=624.33fR

= 350f+2x6.7ft+2x18ft=399.33fl

= 624.33 ft x 399.33 ft -249,314 f9 =5.72
acres.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost ofFluor Hanford
oversight is calculated as follows:

* Duration of Fluor Hanford
oversight

. Fluor Hanford oversight rate

= 45.5 weeks = 227.5 days

= $215/hour =$1,720/day (see general
assumptions).

Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support arc field office support and the mobilization,
demobilization, monthly rental and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:
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* One hydraulic excavator and one operator
. One bulldozer and one operator
. Two front-end loaders and two operators
. One water truck and one driver
" Five dump trucks and five drivers
* One vibratory roller and one operator

* One office trailer
" One storage trailer

. Four laborers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (1 mob + I demob) x 8 hour/day x $37/hour
$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of cap footprint + 20% = 249,314 f 2 + 20% -299,177 f12
= 6.87 acres.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is calculated as follows:

* Length of haul road 1,500 ft
* Widthofhaulroad = 24fR

. Gravel = 24ftx1,500Rf+10% '=39,6001f9 -4,400yd 2

" Haul Road Construction = 37.361yd

Decontamination: A decontamination pad will be constructed to clean the dynamic compaction
equipment leaving the site. The decontamination pad will be of a sufficient length and width to
accommodate construction equipment. The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction
equipment can be decontaminated in one day. Based on the Alternative 3 assumption for
decontamination pad water use (1,000 gallons per month), 50 gallons of water are required for
one day of decontamination activity. Therefore, it is assumed that a temporary water source can
be obtained for decontamination activities and large storage tanks will not be required. It is also
assumed that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

. Pad area = 20 f x 30 600 f1

* Timber grates (2 in. x 4 in.) = 2 x 5 x 30 ft+2 x 17 x 3 f 402 linear ft=
0.402 m board it

. Plastic sheeting (60 mil = [20 ft x 30 f +2 x 8 ft = 1,188 f1
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LLDPE) overlap x 3011] + 10%
3-in. PVC pipe = 5 linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities, in the event that the decontamination pad is needed. It is assumed that dynamic
compaction equipment can be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of4 laborers.
This crew of laborers would construct the decontamination pad, provide decontamination
services, and remove the decontamination pad during demobilization activities (labor provided
under miscellaneous costs).

* Duration to construct and remove = 2 days
* Duration of decontamination activities 1 day.

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the site surface must be prepared. Surface preparation includes stabilization of cap
area using dynamic compaction. The FS indicates a need to ensure compaction of soils at depth
(i.e., compaction of soil deeper than 2 ft). To avoid the time delay associated with surcharging
the area, a crane will be used to drop a large weight over the cap area. Dynamic compaction was
selected during the FS process as a baseline technology and for costing purposes other
compaction processes may be selected during the design process. The cost of site preparation is
calculated as follows:

* Footprint of cap =249,314 ft
* Production rate - 5,000 12/day (assumed)

* Time to compact = 50 days
* Air sampling crew (1 sample technician and - 50 days

I RCT)
. Number of air samples -1 sample/day at $1,000/sample.

Allowing one day for decontamination, the dynamic compactor, operator, and oiler are required
on site for 51 days.

Installation of Cap System: Representative Site 216-B-38 Trench requires a Modified RCRA
Subtitle C Barrier. Modified RCRA Subtitle C barrier design contains, from bottom to top, the
following layers:

. Graded fill layer (40 in. thick)

. Asphalt base course (4 in. thick)

. Low-permeability asphalt layer (6 in. thick)

. Lateral drainage layer (6 in. thick)

. Gravel filter layer (6 in. thick)
* Sand filter layer (6 in. thick)
. Nonwoven geotextile
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. Compacted silt loam (20 in. thick)

. Silt loam topsoil with pea gravel admixture (20 in. thick)

. Vegetation.

Total cap thickness= 108 in = 9 ft.

The volume of material for these layers is calculated using the area of the site and adding a 20-ft
overrun in each direction to ensure site coverage. Assume 211:1 V side slopes. Refer to Table D-
103 for site dimensions. These areas and volumes will be used for the cost estimate:

. Area of the site = 165,850 fe
* Total area of cap (area of cap +20 ft overnm) = 201,250 ft2
* Footprint of capped area = 249,314 fI
* Graded fill (40 in. sloped at 2%) 29,950 yd3

* Asphalt base course (4 in.) 26,205 yd2

. Low-permeability asphalt (6 in.) = 26,205 yd2

. Lateral drainage layer (6 in.) - 4,290 yd'
* Gravel filter layer (6 in.) 4,250 yd3

* Sand filter layer (6 in.) 3,980 yd3

" Nonwoven geotextile = 215,099 t? 23,900 yd2

. Compacted silt loam (20 in.) = 12,610 yd
* Silt loam with pea gravel admixture (20 in.) = 13,000 yd3

- 10% of mix is pea gravel = 1,300 yd3

* Graded fill for cap berm = 1,550 yd3.

During the construction of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed $5,000 lump
sum amount is provided in the cost estimate.

The side slopes of the cap will be armored with riprap material. This material will be placed 12
in. thick around the entire perimeter of the site.

* Material placement rate = 50 yd3/hr
* Area of riprap apron 1,975 A long by 20 fi wide = 39,743 fe
. Volume of riprap material needed = 1,470 yd.

The following list of equipment and labor is assumed for cap construction:

. One excavator and operator (Pit 30 borrow area)
* One loader and one operator (Pit 30 borrow area)
* Five trucks and drivers (Pit 30 to Site, 16 yd3/truck, 2 trips/hr)
. One loader and operator (on site)
. One dozer and operator (on site)
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. One vibratory roller and operator (on site).

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour). The geotextile layer production rate based on 4
laborers per crew is assumed to be 0.02 labor hours/yd 2.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

" Area to be revegetated
" Revegetation (includes lime,

fertilizer, and seed)
" Production rate

- 235,130 ft2

= $1.63/yd2

= 26,126 yd2

1,000 yd2/day = 27 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. In addition, four laborers
will be on site from mobilization through demobilization. These laborers will perform general
activities including, but limited to, maintenance, decontamination, and placing geotextile.
Miscellaneous costs are calculated as follows:

* Duration of contractor support

* Contractor support rate

* Four Laborers (daily rate)

= 45.5 weeks = 227.5 days

= S237/hour= $1,896/day (see general
assumptions)

= $37/hour x 8 hours/day x 4 laborers
$1,184/day

* Time to prepare post-construction = 160 hours (assumption)
documents

. Labor rate for post-construction
documents

= $50/hour (assumption),

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:

* Surveillance/inspections
- Area of cap system (including berm)

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

= 249,314 W
= 80 hours (16 hours for every 50,000 112)
= $112/hour (S56/hour/team member)
= $50,000/event ($1,000 for every

5,000 ft).
0 Cap maintenance (area of cap + riprap apron area)
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- Area of cap system (including berm) = 249,314 ff

- Area requiring repair (10% of total area) - 24,931 fR2 =2,770 yd2

- Oversight = 7 days (8 hours/day @ S56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.4.7 Representative Site 216-B-57 Trench (Cost tables
D-67 through D-70)

The site work was estimated to take 6.9 weeks (1.7 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

* Prepare site: 6 days (1.2 week)
. Capping: 11.5 days (2.3 weeks)
* Revegetation: 2 days (0.4 weeks)
* Demobilize: 5 days (1 week), Includes demobilizing facilities, equipment, and personnel,

performing the as-built site survey, and performing final site cleanup.

Total construction duration = 34.5 days = 6.9 weeks - 1.7 months.

Site Description: The following information can be found on Table D-103.

* Area of contaminant mass
* Area of cap with 20-ft overrun

. Slope of rise and run

. Length of rise

. Length of run
" Length of total cap area
" Width of total cap area
* Total area of cap

= 15 ft x 200 fl=3,000 f 2

= (15 ft+2 x 20 ft) x (200 ft+2 x 20 ft)
13,200 ft 2

= 2H:IV

= 40 inJI2 inJft x 2 ft =6.7 ft

= 108 inJ12 inJft x 2 ft= 18 ft

= 240 ft+2 x 6.7 ft +2 x 18 0t 289.3 ft.

= 55 ft +2 x 6.7 ft+2 x 18 ft 104.3 ft.

289.3 ft x 104.3 it=30,186 fe=0.69 acre.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

* Duration of Fluor Hanford
oversight

= 6.9 weeks = 34.5 days
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. Fluor Hanford oversight rate $215/hour = SI,720/day (see general
assumptions).

MobilizationlDemobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. One hydraulic excavator and one operator
* One bulldozer and one operator
* Two front-end loaders and two operators
* One water truck and one driver
. Five dump trucks and five drivers
. One vibratory roller and one operator
* One office trailer
* One storage trailer
. Four laborers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time - (1 mob + I demob) x 8 hour/day x S37Jhour
$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of cap footprint + 20% - 30,186 ft2 + 20%
= 36,223 ft
= 0.83 acre.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

* Lengthofhaulroad = 1,500ft
* Width of haul road = 24 1
* Gravel = 2411x1,500ft+10o% =39,60019 =4,400yd2

. Haul road construction = $7.36/yd2.

Decontamination Pad: A decontamination pad will be constructed to clean the dynamic
compaction equipment. The decontamination pad will be of a sufficient length and width to
accommodate construction equipment. The decontamination pad will consist of timber grates,
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plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction
equipment can be decontaminated in one day. Based on the Alternative 3 assumption for
decontamination pad water use (1,000 gallons per month), 50 gallons of water are required for
one day of decontamination activity. Therefore, it is assumed that a temporary water source can
be obtained for decontamination activities and large storage tanks will not be required. It is also
assumed that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

* Pad area 20 ft x 30 =600 11
* Timber grates (2 in. x 4 in.) = 2x5x30ft+2xl7x=402inearft =0.402m

311 board ft
* Plastic sheeting (60 mil = [20ftx30ft+2x8ft -1,188f1 2

LLDPE) overlap x 30 ft] + 10%
* 3-in. PVC pipe = 5linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities, in the event that the decontamination pad is needed. It is assumed that dynamic
compaction equipment can be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of four laborers.
This crew will construct the decontamination pad, provide decontamination services, and remove
the decontamination pad during demobilization activities (labor provided under miscellaneous
costs).

* Duration to construct and remove 2 days
* Duration of decontamination activities = I day.

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the site surface must be prepared. Surface preparation includes stabilization of the
cap area using dynamic compaction. The FS indicates a need to ensure compaction of soils at
depth (i.e., compaction of soil deeper than 2 ft). To avoid the time delay associated with
surcharging the area, a crane will be used to drop a large weight over the cap area. Dynamic
compaction was selected during the FS process as a baseline technology and for costing
purposes; other compaction processes may be selected during the design process. The cost of
site preparation is calculated as follows:

. Footprint ofcap =30,186ft

. Production rate = 5,000 &/day
* Time to compact =6 days
* Air sampling crew - 6 days (1 sample tech. and 1 RCT)
. Number of samples = 1 sample/day (S1,000/sample).

Allowing one day for decontamination, the dynamic compactor, operator, and oiler are required
on site for 7 days.
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Installation of Cap System: Representative Site 216-B-57 requires a Modified RCRA Subtitle
C Barrier. Modified RCRA Subtitle C Barrier design consists of, from bottom to top, the
following layers:

. Graded fill layer (40 in. thick)

. Asphalt base course (4 in. thick)

. Low-permeability asphalt layer (6 in. thick)

. Lateral drainage layer (6 in. thick)

. Gravel filter layer (6 in. thick)

. Sand filter layer (6 in. thick)
. Non-woven geotextile
. Compacted silt loam (20 in. thick)
. Silt loam topsoil with pea gravel admixture (20 in. thick)
. Vegetation.

Total cap thickness -108 in - 9 ft.

The volume of material for these layers is calculated using the area of the site and adding a 20-ft
overrun in each direction to ensure complete site coverage. Assume 2H:IV side slopes. Refer to
Table D-1 03 for site dimensions. These areas and volumes will be used for the cost estimate:

. Area of the site = 3,000 ft

. Total area of the cap (area of cap + 20-ft overrun) 13,200 if
* Footprint of capped area = 30,186 f 2

* Graded fill (40 in. sloped at 2%) 3,410 yd'
. Asphalt base course (4 in.) = 2,790 yd2

* Low-permeability asphalt (6 in.) 2,790 yd2

. Lateral drainage layer (6 in.) = 440 yd3

. Gravel filter layer (6 in.) = 420 yd3

" Sand filter layer (6 in.) = 330 yd3

" Nonwoven geotextile 17,824 f9 =1,980 yd2

. Compacted silt loam (20 in.) = 880 yd'

. Silt loam topsoil with pea gravel admixture (20 in.) = 1,000 yd'
-10% of mix is pea gravel 1 lO0 yd3

. Graded fill for cap berm = 520 yd.

During the construction'of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed S5,000 lump
sum amount is provided in the cost estimate.

The side slopes of the cap will be armored with riprap material. This material will be placed
12 inches thick around the entire perimeter of the site.
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" Material placement rate

* Area ofriprap apron 715 ft long by 20.12 t wide
* Volume of riprap material needed

50 yd/hour
- 14,385 f1

530 yd'

The following list of equipment and labor is assumed for cap construction;

* One excavator and operator
* One loader and one operator
" Five trucks and drivers
" One loader and operator
" One dozer and operator
* One vibratory roller and operator

(Pit 30 borrow area)
(Pit 30 borrow area)
(Pit 30 to Site, 16 yd3/truck, 2 trips/hr)
(on site)
(on site)
(on site).

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour). The geotextile layer production rate based on 4
laborers per crew is assumed to be 0.02 hours/yd'.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

* Area to be revegetated
* Revegetation (includes lime,

fertilizer, and seed)
. Production rate

= 17,310 f2

= $l.63/yd2

1,000 yd2/day

= 1,923 yd2

= 2 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. In addition, four laborers
will be on site from mobilization through demobilization. These laborers will perform general
activities including, but not limited to, maintenance, decontamination, and placing geotextile.
Miscellaneous costs are calculated as follows:

0 Four Laborers (daily rate)

" Duration of contractor support
" Contractor support rate

" Time to prepare post-construction
documents

* Labor rate for post-construction
documents

= $37/hour x 8 br/day x 4laborers
= $1,184/day

= 6.9 weeks = 34.5 days

= $237/hour = $1,896/day (see general
assumptions)

- 160 hours (assumption)

S$S50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
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and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:

" Surveillance/inspections
- Area of cap system (including berm) = 30,186 ft

- Team hours to complete inspections = 16 hours (16 hours for every 50,000 R12)

- Hourly rate for team (2 people/team) = $112/hour ($56/hour/team member)
- Radiation surveys of surface soil = S6,000/event (SI,000 for every

5,000 ft).
* Cap maintenance (area of cap + riprap apron area)

- Area of cap system (including berm) = 30,186 fe

- Area requiring repair (10% of total = 3,019 1f =335 yd2
area)

- Oversight = 1 day (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3. Site 241-B-361 Settling Tank (Cost tables D-71
through D-74)

Sludge Removal: To remove sludge from the 241-B-361 Settling Tanks, it is proposed to use
the same process as that proposed for the 241 -Z-361 Settling Tank that is described in DOE/RL-
2003-52, Rev. 0, Tank 241-Z-361 Engineering Evaluation/Cost Analysis. A AEAT Fluidicsvm
retrieval system will be used to remove sludge from the tank and transfer it into proper shipping
containers. Absorbent will be added to these containers to dry the waste that is believed to
possess approximately 60-75% water. The closed container possesses a HEPA vent. The
container will then be transferred to interim on site storage prior to ultimate disposition.

The cost to transfer the sludge from the tank into containers and absorb associated liquid is
$6,000,000 per DOE/RL-2003-52. This cost does not include costs associated with interim on
site storage and ultimate disposal. The cost does include all necessary markups.

The site work was estimated to take 6.5 weeks (1.6 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

. Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits)

* Prepare site: 5 days (1 week)
. Capping: 11.5 days (2.3 weeks)
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" Revegetation: 1 days (0.2 weeks)
" Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,

performing the as-built site survey, and performing final site cleanup).

Total construction duration = 32.5 days =6.5 weeks =1.6 months.

Site Description: The tank is a 20-foot diameter tank installed on end. The following
information can be found on Table D-103.

. Area of contaminant mass
* Area of cap with 20-ft overrun

* Slope of rise and run
. Length of rise
* Length of run
. Length of total cap area
. Width of total cap area
. Total area of cap

S 20 f x 20 ft= 400 f?
= (20 fl+2 x 20 R) x (20 ft+2 x 20 ft)=

3,600 f12

= 2H:IV

= 98 inJl2 inJfi x 2 ft= 16.3 f

S 198 inJl2 inJft x 2 fA=33 
= 60 fi+2 x 16.3 ft+2 x 33 ft=158.6 ft.

= 60 f1+2 x 16.3 ft+2 x 33 ft= 158.6 ft.

= 158.6 f x 158.6 1 = 25,173 fR2= 0.58 acre.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

* Duration of Fluor Hanford
oversight

. Fluor Hanford oversight rate

= 6.5 weeks = 32.5 days

= S215/hour -S ,720/day (see general
assumptions).

Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,
demobilization, monthly rental and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

* One hydraulic excavator and one operator
. One bulldozer and one operator
. Two front-end loadcrs and two operators
. One water truck and one driver
* Five dump trucks and five drivers
. One vibratory roller and one operator
. One office trailer
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. One storage trailer

. Four laborers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time =8 hour/day x S37/hour x 2 (mob/demob)
= $592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following;

Area of construction survey = area of cap footprint +20%=25,173 fl +20%
- 30,208 ft
- 0.69 acre.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following;

* Length of haul road = 1,500 R
* Width of haul road = 24 11
. Gravel = 24flx1,500fl+l0% =39,600fl2 -4,400yd 2

* * Haul road construction = S7.36/yd2.

Decontamination Pad: A decontamination pad will be constructed to clean the dynamic
compaction equipment. The decontamination pad will be of a sufficient length and width to
accommodate construction equipment. The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction
equipment can be decontaminated in one day. Based on the Alternative 3 assumption for
decontamination pad water use (1,000 gallons per month), 50 gallons of water are required for
one day of decontamination activity. Therefore, it is assumed that a temporary water source can
be obtained for decontamination activities and large storage tanks will not be required. It is also
assumed that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

* Pad area = 20ftx30ft =600W
. Timber grates (2 in. x 4 in.) = 2x5x30ft+2x17x -402linearft =0.402m

3ft board ft
. Plastic sheeting (60 mil [20 ft x 30 ft +2 x 8 ft =1,188 f?

LLDPE) overlap x 30 ft]+10%
* 3-in. PVC pipe = 5 linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities, in the event that the decontamination pad is needed. It is assumed that dynamic
compaction equipment can be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of four laborers.
This crew will construct the decontamination pad, provide decontamination services, and remove
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the decontamination pad during demobilization activities (labor provided under miscellaneous
costs).

. Duration to construct and remove = 2 days
* Duration of decontamination activities = I day.

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the abandoned underground storage tank must be filled with sand and the site surface
must be prepared.

Filling tank with sand will be performed using a delivery system that blows the sand into the
storage tank to ensure that all of the void spaces within the tank are filled. As indicated in Table
D-103 the tank at Representative Site 216-B-341 is a 136,000 liter tank (35,929 gallons). The
cost to fill the tank is based on the following.

. Volume of underground storage tank = 35,929 gallons

. Unit cost to fill storage tank with sand = $0.23 / gallon (ECHOS cost)

Surface preparation includes stabilization of the cap area using dynamic compaction. The
FS indicates a need to ensure compaction of soils at depth (i.e., compaction of soil deeper than
2 ft). To avoid the time delay associated with surcharging the area, a crane will be used to drop a
large weight over the cap area. Dynamic compaction was selected during the FS process as a
baseline technology and for costing purposes; other compaction processes may be selected
during the design process. The cost of site preparation is calculated as follows:

. Footprint of cap -25,173 fe

. Production rate -5,000 l2/day

. Time to compact =5 days
* Air sampling crew =5 days (1 sample tech. and I RCI)
. Number of samples = 1 sample/day ($1,000/sample).

Allowing one day for decontamination, the dynamic compactor, operator, and oiler are required
on site for 6 days.

Installation of Cap System: Representative Site 241-B-361 Settling Tank requires a Hanford
Barrier. Hanford barrier design consists o1, from bottom to top, the following layers:

* Compacted soil foundation (18 in. avg.)
" Top course (4 in.)
* Low-permeability asphalt layer (6 in.)
* Drainage gravel/cushion (12 in.)
. Fractured basalt riprap (60 in.)
. Gravel filter (12 in.)
. Sand filter (6 in.)

_ * Compacted silt loam (40 in.)
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* Silt loam with pea gravel admixture
. Vegetation.

Total cap thickness = 198 in = 16.5 f.

The volume of material for these layers is calculated using the area of the site and adding a 20-ft
overrun in each direction to ensure complete site coverage. Assumes 2H:IV side slopes. Refer
to Table D-1 03 for site dimensions. These areas and volumes will be used for the cost estimate:

* Area of the site
. Total area of cap (area of cap + 20 ft overrun)
* Footprint of capped area
* Soil foundation (18 in avg. sloped at 2%)
* Top course (4 in.)
. Low-permeability asphalt
. Drainage gravel/cushion (12 in.)

* Fractured basalt riprap = (volume of total cap + berms)
. Gravel filter (12 in.)
. Sand filter (6 in.)
. Compacted silt loam (40 in.)
. Silt loam with pea gravel admixture (40 in)

- 10% of mix is peagravel

= 400 f 2

= 3,600 f2

= 25,173 e2

= 1,350 yd3

= 2,590 yd2

= 2,590 yd2

= 800 yd'

= 5,260 yd

= 270 yd'

= 130 yd3

= 660 yd'

= 920 yd'

= 92 yd3 .

During the construction of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed SS,000 lump
sum amount is provided in the cost estimate.

The following list of equipment and labor is assumed for cap construction:

* One excavator and operator
* One loader and one operator
* Five trucks and drivers
. One loader and operator
. One dozer and operator
* One vibratory roller and operator

(Pit 30 borrow area)
(Pit 30 borrow area)
(Pit 30 to Site, 16 yd'/truck, 2 trips/hr)
(on site)
(on site)
(on site).

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour).

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:
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. Area to be revegetated 8,586 f 2  = 954 yd2

. Revegetation (includes lime, fertilizer, and = $1.63/yd 2

seed)
0 Production rate = 1,000

yd2/day

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. In addition, four laborers
will be on site from mobilization through demobilization. These laborers will perform general
activities including, but limited to, maintenance, and decontamination. Miscellaneous costs are
calculated as follows:

0 Four laborers (daily rate)

. Duration of contractor support
* Contractor support rate

. Time to prepare post-construction
documents

. Labor rate for post-construction
documents

= $37/hour x 8 hours/day x 4 laborers
- $1,184/day

= 6.5 weeks = 32.5 days

= $237/hour = $1,896/day (see general
assumptions)
160 hours (assumption)

= $50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:

. Surveillance/inspections
- Area of cap system (cap footprint)

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

= 25,173 1?
= 16 hours (16 hours for every 50,000

f12)

= $112/hour ($56/hour/team member)

= $5,000/event ($1,000 for every
5,000 fl).

. Cap maintenance (area of cap + riprap apron area)
- Area of cap system (cap footprint)

- Area requiring repair (10% of total
area)

- Oversight

= 25,173 fO

= 2,517 fO = 280 yd

I day (8 hours/day @ $56/hour).
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Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.4.9 Representative Site: 216-B-58 Trench

The site work was estimated to take 7.6 weeks (1.8 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

" Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

* Prepare site: 6 days (1.2 week)

* Capping: 15 days (3 weeks)

* Revegetation: 2 day (0.4 weeks)

" Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey; and performing final site cleanup.

Total construction duration = 38 days = 7.6 weeks - 1.8 months.

Site Description: The following information can be found on Table D-103.

. Area of contaminant mass =

* Area of cap with 20-ft overrun

* Slope of rise and run =

. Length of rise
* Length of run =

* Length of total cap area =

* Width of total cap area -
. Total area of cap =

200 ft x 10 ft = 2,000 fW
(200 ft +2 x 20 ft) x (10 ft+ 2 x 20 ft)=
12,000 ft 2

2H:IV
40 inJl2 inJft x 2 ft = 6.67 ft
108 inJl2 inJf x 2 ft - lS ft
240 ft+2 x 6.67 ft+ 2 x 18 ft=289.33 ft.
50 ft+2 x 6.67 ft+2 x 18 ft =99.33 ft
289.33 ft x 99.33 ft = 28,739 fW= 0.66 acre.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

* Duration of Fluor Hanford
oversight

* Fluor Hanford oversight rate

= 7.6 weeks = 38 days

= S215/hour = S1,720/day (see general
assumptions).
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Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage trailer are assumed to be rented as part of the office trailer and storage
trailer cost Other costs under field support are field office support and the mobilization,
demobilization, monthly rental, and operating cost of a generator (site utilities on cost table)
during the construction period. Field office support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

" One hydraulic excavator and one operator

. One bulldozer and one operator

. Two front-end loaders and two operators

" One water truck and one driver

. Five dump trucks and five drivers

. One vibratory roller and one operator

. One office trailer

* One storage trailer

. Four laborers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time - (I mob + I demob) x 8 hour/day x S37/hour
$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = area of cap footprint + 20% = 28,739 fi + 20% - 34,487 ft =

0.79 acre.

A haul road is assumed to be installed from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

. Length of haul road = 1,500 ft
. Width of haul road 24 f

" Gravel = 24ftx1,500ft+10% '-39,600 f -4,400yd 2.
. Haul Road Construction = S7.36/yd2.

Decontamination Pad: A decontamination pad will be constructed to clean the dynamic
compaction equipment. The decontamination pad will be of a sufflicient length and width to
accommodate construction equipment. The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, a sump, and a pump. It is assumed that the dynamic compaction
equipment can be decontaminated in one day. Based on the Alternative 3 assumption for
decontamination pad water use (1,000 gallons per month), 50 gallons of water are required for
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one day of decontamination activity. Therefore, it is assumed that a temporary water source can
be obtained for decontamination activities and large storage tanks will not be required. It is also
assumed that the sump can adequately store the rinse water prior to using for dust suppression on
contaminated sites. Decontamination pad components are as follows:

* Pad area = 20flx3Oft =600f2
. Timber grates (2 in. x 4 in.) = 2x5x3Ofi+2x17x =402linearft =0.402m

3 ft board ft
. Plastic sheeting (60 mil [20 ft x 30 ft+ 2 x 8 ft = 1,188f

LLDPE) overlap x 30 ft)+ 10%
* 3-in. PVC pipe = 5 linear ft.

All equipment rented for the decontamination pad will be rented for the duration of the RA
activities, in the event that the decontamination pad is needed. It is assumed that equipment can
be decontaminated for reuse.

The decontamination pad will be staffed for one day to decontaminate the dynamic compaction
equipment following site stabilization. The decontamination crew will consist of four laborers.
This crew will construct the decontamination pad, provide decontamination services, and remove
the decontamination pad during demobilization activities (labor provided under miscellaneous
costs).

* Duration to construct and remove = 2 days
. Duration of decontamination activities = 1 day.

Site Preparation: Costs associated with site preparation are capital costs. Before installing the
cap system, the site surface must be prepared. Surface preparation includes stabilization of the
cap area using dynamic compaction. The FS indicates a need to ensure compaction of soils at
depth (i.e., compaction of soil deeper than 2 11). To avoid the time delay associated with
surcharging the area, a crane will be used to drop a large weight over the cap area. Dynamic
compaction was selected during the FS process as a baseline technology and for costing
purposes; other compaction processes may be selected during the design process. The cost of
site preparation is calculated as follows:

* Footprint of cap =28,739 f9
* Production Rate = 5,000 fi2 /day (assumed)
* Time to compact =6 days.
* Air sampling crew (l sample technician and I RCT) =6 days
. Number of air samples = I sample per day

(S1,000/sample).

Allowing 1 day for decontamination, the dynamic compactor, operator, and oiler are required on
site for 7 days.

Installation of Cap System: Representative Site 216-T-26 crib requires a Modified RCRA
Subtitle C Barrier. The Modified RCRA Subtitle C Barrier design consists of, from bottom to
top, the following layers:
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* Graded fill layer (40 in. thick)

* Asphalt base course (4 in. thick)
a Low-perneability asphalt layer (6 in. thick)
* Lateral drainage layer (6 in. thick)

. Gravel filter layer (6 in. thick)

. Sand filter layer (6 in. thick)
* Non-woven geotextile
* Compacted silt loam (20 in. thick)
* Silt loam topsoil with pea gravel admixture (20 in. thick)
. Vegetation.

Total cap thickness= 108 in = 9 ft.

The volume of material for these layers is calculated using the area of the site and adding a 20-fl
overrun in each direction to ensure complete site coverage. Assume 2H:1V side slopes. Refer to
Table D-1 03 for site dimensions. These areas and volumes will be used for the cost estimate:

* Area of the site
* Total area of the cap (area of cap + 20-fl overrun)
. Footprint of capped area
. Graded fill (40 in. sloped at 2%)
* Asphalt base course (4 in.)
. Low-permeability asphalt (6 in.)
* Lateral drainage layer (6 in.)
SGravel filter layer (6 in.)
* Sand filter layer (6 in.)
* Nonwoven geotextile
. Compacted silt loam (20 in.)
* Silt loam topsoil with pea gravel admixture (20 in.)

- 10% of mix is pea gravel
* Graded fill for cap berm

= 1,200 e

= 12,000 fl

= 28,739 e

3,240 yd'
= 2,640 yd2

= 2,640 yd2

= 410 yd3

- 400 yd'

= 305 yd'

= 16,477 fe
= 800 yd3
= 930 yd'

= 93 yd3

= 514 yd3 .

- 1,830 yd2

During the construction of the cap system, a cap performance monitoring system will be
constructed. To account for the performance monitoring system cost, an assumed $5,000 lump
sum amount is provided in the cost estimate.

The side slopes of the cap will be armored with riprap material. This material will be placed 12
in. thick around the entire perimeter of the site.
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* Material placement scale

* Area of riprap apron 705 ft long by 20 ft wide

. Volume of riprap material needed

= 50 yd'/hr

= 14,185 fA
525 yd'.

The following list of equipment and labor is assumed for cap construction:

0 One excavator and operator
0 One loader and one operator
. Five trucks and drivers
. One loader and operator
. One dozer and operator
. One vibratory roller and operator

(Pit 30 borrow area)
(Pit 30 borrow area)
(Pit 30 to Site, 16 yd3/tmck, 2 trips/hr)
(on site)
(on site)
(on site).

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
material and Pit 30 material). The rate at which the cap materials can be placed is assumed equal
to the rate material is delivered (160 cy/hour). The geotextile layer production rate based on 4
laborers per crew is assumed to be 0.02 hours/yd2.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

0 Area to be revegetated = 16,043 fl = 1,783 yd2

. Revegetation (includes lime, fertilizer, and seed) = S1,63/yd2

. Production rate = 1,000 yd2/day=2 day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. In addition, four laborers
will be on-site from mobilization through demobilization. These laborers will perform general
activities including, but not limited to maintenance, decontamination, and placing geotextile.
Miscellaneous costs are calculated as follows:

. Duration of contractor support

. Contractor support rate

. Four Laborers (daily rate)

* Time to prepare post-construction
documents

. Labor rate for post construction
documents

= 7.6 weeks 38 days

= $237/hour - $1,896/day (see general
assumptions)
$37/hour x 8 hrs/day x 4 laborers
$1,184/day
160 hours (assumption)

= $50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
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maintenance cost items under Alterative 2. Refer to the Alternative 2 assumptions for these cost
items. The surveillance and cap maintenance costs are calculated as follows:

0 Surveillance/inspections

- Area of cap system (including berm) = 28,739 ft

- Team hours to complete inspections = .16 hours (16 hours for every 50,000
ft2)

- Hourly rate for team (2 people/team) = $112/hour ($56/hour/team member)
- Radiation surveys of surface soil = $6,000/event ($1,000 for every

5,000 ft).
. Cap maintenance (area of cap + riprap apron area)

- Area of cap system (including berm) = 28,739 f 2

- Area requiring repair (10% of total = 2,874 W = 320 yd2
area)

- Oversight I day (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.5 ALTERNATIVE 5 - PARTIAL EXCAVATION
AND CAPPING

D3.5.1 General Assumptions

The general assumptions for Alternative 5 are as follows:

" Fluor Hanford will provide contractor oversight Personnel used to perform contractor
oversight include a project manager (1 person fill time), health and safety manager (1
person half time), QA/QC representative and scheduler (1 person full time), and a RCT (1
person full time). This oversight crew will be used when ever the contractor is in
operation. Using the wage rates discussed in Section D3.1, this crew has an hourly rate
of $215 or $1,720/day.

. Fluor Hanford will provide a crew of four RCTs for decontamination activities. Using
the wage rates discussed in Section D3.1, the crew has an hourly rate of $224 or
$1,792/day.

. Fluor Hanford will provide a crew of one sample technician (full time) and one RC' (full
time) to collect one air samples each day during excavation, backfilling the first layer of
soil, and dynamic compaction. Using the wage rates discussed in Section D3.1, the crew
has an hourly rate of $112 or $896/day. The analytical cost for air samples is assumed to
equal S1,000/sample. Air samples will be collected using equipment at a cost of
$500/day.
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* Fluor Hanford will provide a crew of one sample technician (full time) and one RCT (full
time) to collect one air samples each day during excavation, backfilling the first layer of
soil, and dynamic compaction. Using the wage rates discussed in Section D3.1, the crew
has an hourly rate of $112 or $896/day. The analytical cost for air samples is assumed to
equal $1,000/sample. Air samples will be collected using equipment at a cost of
$500/day.

* Fluor Hanford will provide a crew of one sample technician (full time) and one RCT (full
time) to collect one air samples each day during excavation, backfilling the first layer of
soil, and dynamic compaction. Using the wage rates discussed in Section D3.1, the crew
has an hourly rate of $112 or S896/day. The analytical cost for air samples is assumed to
equal $1,000/sample. Air samples will be collected using equipment at a cost of
$500/day.

. Fluor Hanford will provide a crew of one sample technician (half time) and one RCT
(full time) to collect soil samples during excavation activities. Using the wage rates
discussed in Section D3.1, the crew has an hourly rate of $84 or $672/day. The analytical
costs for soil samples is assumed to equal S1,100 for overburden soil samples tested on-
site, $5,000 for contaminated soil samples tested on-site, and $5,000 for overburden or
contaminated soil samples tested off-site.

* Fencing and monuments/signs for institutional controls and fencing maintenance are
considered institutional costs are not considered in this cost estimate.

* Groundwater monitoring is performed for another operable unit. The cost associated
with periodic groundwater sampling is considered an institutional cost and in not
considered in this costs estimate.

* Following excavation, contaminated soil will remain in place. To keep equipment and
personnel off the contaminated soils, it is assumed that the first 10 feet of soil will be
placed with out significant compaction. Following the placement of the 10 feet of soil,
the soil will be dynamically compacted. The remainder of the excavation will then be
backfilled with fill soil to a depth that is 40 inches (3.33 feet) below finished grade.

. Because the highly contaminated soils will be removed from the site, the cap system need
only consist of two soil components. These components consist of 20 inches of silt loam
and 20 inches of silt loam and pea gravel. In addition, vegetation will be applied to the
surface to protect against erosion.

* Excavation depths for Alternative 5 are based on the information presented in the table
below. The thickness of the contaminated soil is calculated by subtracting the depth of
clean overburden soil from the total depth of excavation. The volume is then calculated
by multiplying the area of contamination provided in Table D-1 03 by the depth. These
intervals were developed based on analytical data gathered during the Remedial
Investigation.
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. The contaminated soil interval for removal in Alternative 5 is equal to the interval of
contaminated soil in Alternative 3 that required blending. Therefore, it is assumed that
all of the excavated contaminated soil in Alternative 5 will require a blending ratio of 5:1
(5 parts clean to 1 part contaminated).

Depth of Depth of Total Depth of
Representative Site Clea Contaminated ExcavationOverburde Soil (bgs) (bgs)

Soil (bgs)

216-T-26 Crib 18 52 40

216-B-46 Crib 18 49 25
216-B-7A&B Crib 15 37.5 28

216-B-38 Trench 15 40 25
216-B-57 Crib 15 50 45

216-B-58 Crib 10 25 17

Notes:

1. Alternative 4 is not applicable because partial excavation of a well is not
applicable or feasible.

2. Because it is not desired to partially remove the tank at Site 241-B-361,
Site 241-B-361 is not considered for Alternative 5.

* Cap materials will be placed over the entire excavation area and not just the area
represented by the site area plus twenty feet of overrun.

* After backfill and placement of fill material and the two cap layers, remaining
overburden material shall remain stockpiled on-site. No costs will be attributed to left
over overburden materials.

. Alternative 5 consist of five general activities; excavation, disposal, capping, restoration,
and periodic maintenance. These activities, along with activities performed during
construction mobilization and demobilization, are described for the representative sites in
the following sections.

D3.5.2 Representative Site 216-T-26 Crib (Cost Tables
D-79 through D-82)

This site work was estimated to take 9.8 weeks (2.3 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and construction temporary facilities, performing the site survey, and performing
decontamination setup.

" Excavate/dispose: 17.5 days (3.5 weeks)
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* Restore/Cap: 16.5 days (3.3 weeks)
. Demobilize: 5 days (I week), includes demobilizing facilities, equipment, and personnel,

performing the as-built site survey, and performing final site cleanup.

The total construction duration =49 days = 9.8 weeks = 2.3 months.

Site Description: The following information can be found in Table D-103 or on the tablc
presented under general assumptions.

. Area of contaminant mass = 30 ft x 30 f =900 2

. Depth of overburden soil = 18 ft bgs
* Total depth of excavation =40 ft bgs
. Area of disturbance = 150 ft x 150 fl=22,500 f 2.

The following volumes have been calculated using the site information. This information and
quantities used to generate this information is also provided in Table D-104.

" Total excavation volume (based on 1.5H:V side slopes) =17,333 yd3
. Depth of contaminated soil (40ft -18f) =22 ft
. Volume of contaminated soil (9002 x 2211)/ 27 = 733 yd3

. Volume of overburden soil (based on l.5H:1V side slopes) = 16,600 yd3

. Volume of material needed for blend (733 yd3 x 5) =3,667 yd'

. Volume of Pit 30 material needed for blend =0 yd3
* Volume of material to ERDF (733 yd+ 3,667 yd3) = 4,400 yd3

. Overburden available for backfill = 12,933 yd3

* Total backfill volume required =17,333 yd'
. Cap material: Compacted Silt loam (from Pit 30) = 1254 yd&

Silt loam & Pea Gravel =1,343 yd3
Pea Gravel (10% of mix) = 134 yd3

Silt loam (from Pit 30) = 1,209 yd
. Total fill soil needed = 14,736 yd3

* Using 12,933 yd' overburden, Pit 30 fill soil needed - 1,803 yd3.

Fluor Hanford Oversight: As indicated in the general assumptions, Fluor Hanford will provide
oversight for the duration of the construction activities (mobilization through demobilization).

. Duration of construction oversight =49 days
* Construction oversight rate = S215/hour or S1,720/day.

During decontamination activities, Fluor Hanford will provide four RCTs to scan materials and
equipment leaving the site.

* RCTs (4 at decon pad) = $56/hour x 8 hours/day x 4 RCTs
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= $1,792/day.

During all excavation activities on site, Fluor Hanford will provide one RCT per excavator to
scan the soil coming from the excavation to determine if the soil is considered overburden or
contaminated.

. RCT (1 per on site excavator) = $56/hour x 8 hours/day

= 448/day.

Fluor Hanford Sampling: Soil samples and air samples will be collected throughout the
duration of construction. The frequency of each type of sample is described below.

Soil Sampling: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collected equals six samples per site
within the overburden soil, and one sample for every 845 yd3 of excavated contaminated soil
(bulked by 15%). These samples will be analyzed in an on-site laboratory. Quality control
samples will be sent to an off-site laboratory at a rate of 1 for every 20 samples collected (5% of
samples collected) or a minimum of one per site. Labor to collect soil samples includes one
sample technician (half time) and one RCT (full time).

. Number of overburden samples

. Cost per sample (on-site lab)

. Cost per sample (off-site lab)

. Volume of contaminated soil+ 15%
" Number of contaminated soil samples

* Cost per sample (on-site lab)
. Cost per sample (off-site lab)
* Labor (sample tech)

. Labor (RCT)

* Labor (total)
* Days of sampling

=6 samples
=$1,100/sample
= $5,000 / sample

=733 yd3 + 15%
= 843 yd3 /845 yd3

1 sample
= $5,000 / sample

= $5,000 / sample

=($56/hour) x (8 hours/day) x 1/2
=$224/day
= ($56/hour) x (8 hours/day)
= $448/day

= $672/day
= 17.5 days.

Air Samnlinjr Air samples will be collected during excavation activities, placement of first layer
of backfill material, and dynamic compaction. The rate at which air samples will be collected
equals one air sample per day in which the above referenced activities are taking place. Each
sample collected will cost 1,000 to analyze plus labor to collect the samples and $500 per sample
in sampling equipment Labor to collect air samples includes one sample technician (full time)
and one RCT (full time).

. Number of days for excavation = 17.5 days
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. Number of days to backfill first layer = 0.5 days
* Number of days for dynamic compaction = 1 days
* Number of air samples collected = 19 samples
" Labor (one sample tech and one RCT) = ($56/hour) x (8 hours/day) x 2

= $896/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions for
Alternative 3, the cost for transportation and disposal of contaminated material at the ERDF is
$1,100 per container. This cost includes labor cost to install the liners, material cost for the
liners, transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

" Volume of contaminated soil = 4,400 yd'
* Volume of soil to ERDF = 4,400 yd3 (see Site Description)

" Number of containers =4,400 yd x I container/I Iyd3

- 400 containers.

Mobilization/Demobilization: During the implementation of the RA, an office trailer and
storage trailer are assumed to be rented as part of the office trailer and storage trailer cost. Other
costs under field support are field office support and the mobilization, demobilization, monthly
rental, and operation costs of a generator (site utilities on cost table) during the construction
period. Field office support consists of trailer amenities (a computer, a printer/copier/scanner,
paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site
One hydraulic excavator and one operator
One bulldozer and one operator
One front-end loader and one operator
One water truck and one driver
One office trailer
One storage trailer
Four laborers.

" Pit 30
One hydraulic excavator and one operator
One front-end loader and one operator
Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:
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* Mobilization and demobilization = (I mob + 1 demob) x 8 hrs/day x $37/hr

=$592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

. Area of construction survey = Area of disturbance+ 20%
= (22,500 fA) /(43,560 f2/acre) x 1.2
= 0.62 acres

. Cost to perform survey = S 1,748/acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

. Length of temporary fence = 2 x (width + length) + 20%
= 2 x (150 ft+ 150 11) x 1.2
=720 ft.

A haul road is assumed to be installed from the main road to the site. The haul road will consist
of 6 inches of 1.5 inch gravel. The cost of the haul road is based on the following:

. Lengthofhaulroad -1,500ft

. Width of haul road = 24 ft
* Gravel =[(24ft x 1,500R1) +10%]=39,600 f? = 4,400 yd2

. Cost when place at 6" = $7.36/yd2.

Decontamination: A decontamination pad will be constructed to clean trucks leaving the site
and equipment before demobilization. The decontamination pad constructed for Alternative 5 is
the same pad discussed in Alternative 3. Refer to Alternative 3 for decontamination pad
descriptions.

The rate of decontamination water usage is assumed to be 1,000 gallon/month. The time that the
decontamination pad is in use (during excavation of contaminated soils) equals 10 days.

* Decontamination water -(1,000 gallmonthXlmonth/21days)(10 days)
- 500 gal.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

* Duration of Contaminated soil excavation =10 days
* Labor rates (4 laborers) = $37/hour/laborer x 4 laborers

= $148/hour x 8 hours/day

= $1,184/day.

Excavation: The overburden excavation will be performed using one hydraulic excavator and
one front-end loader. Overburden soil will be excavated by removing non-contaminated soil and
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placing it on the ground next to the excavation. A front-end loader will be used to move the soil
to a nearby stock pile. Due to screening requirements (radiation screening of excavated soil), the
excavation of overburden soil is expected to proceed at a rate of 120 yd3/hour or 960 yd3/day. It
is assumed that the overburden stockpile can be placed close enough to the excavation to allow
the production rate of the front-end loader to meet or exceed that of the excavator. Labor for
overburden excavation consists of two operators (one for the excavator and one for the front-end
loader) and one RCT to screen the excavated soil.

. Volume of overburden soil = 16,600 yd

. Days to excavate overburden soil = 16,600 yd3 / 960 yd3/day

= 17.5 days

. Labor (2 operators) = $37/hr x 8 hrs/day/person
= $296/day/person.

Contaminated soil will be excavated using one hydraulic excavator and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator can
excavate the contaminated material and load it directly into the disposal containers mounted on
the trucks. Due to blending requirements (5 parts clean to I part contaminated), the limited
number of containers that can be taken to the ERDF on a daily basis (40 containers), and the
limited volume of soil per container (11 yd3/container), the excavation of contaminated soil is
expected to proceed at a rate of 73 yd3/day (based on 440 yd3/day and 5:1 blending ratio). The
excavator will be used to bring overburden soil back to the excavation for blending purposes. It
is assumed that the front-end loader can meet or exceed the excavation production rate. Labor
for contaminated soil excavation consists of two operators (one for the excavator and one for the
front-end loader), one RCT with the excavator to screen the excavated soil, four laborers to
perform decontamination activities, and four RCTs to screen decontaminated containers and
trucks.

. Volume of contaminated soil = 733 yd3

. Days to excavate contaminated soil = 733 yd3 / 73yd/day
= 10 days

* Labor (4 laborers & 2 operators) = $37/hr x Shrs/day/person
= $296/day/person.

During all excavation activities, it is required to have a water truck in operation. The costs
associated with the water truck include the truck and one driver.

* Days required for excavation = 17.5 days + 10 days = 27.5 days
. Labor (one driver) = $37/hour x 8 hours/day

= $296/day.

Site Restoration: Site restoration will consist of backfilling the excavation to within 40 inches
of final grade with fill soil [consists of clean overburden soil previously excavated if available
and/or fill materials obtained from the local borrow pit (Pit 30)]. Once ten feet of fill soil is
placed into the excavation using a front-end loader and a bulldozer, the material will be
dynamically compacted. Following dynamic compaction, fill soil will be placed to the desired
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depth (final grade minus 40 inches) using a front-end loader, a bulldozer, and vibratory roller for
compaction. Following the placement of the fill soil, cap soils will be placed to final grade. Cap
soils consist of20 inches of compacted silt loam (obtained from Pit 30) and 20 inches of a silt
loam pea gravel mixture (silt loam obtained from Pit 30 and pea gravel purchased). The
compacted silt loam layer will be placed using a front-end loader, a bulldozer, and a vibratory
roller. The silt loam pea gravel layer will be placed with a front-end loader and bulldozer (no
compaction required).

Based on the information provided under Site Description, backfill volumes are as follows:

* Total backfill volume

* Required volume of compacted silt loam (Pit 30)

* Required volume of silt loam (Pit 30)

* Required volume of pea gravel

* Volume of fill soil needed

* Available Overburden material

. Required fill soil from Pit 30

. Fill soil needed to achieve first 10 foot lift

= 17,333 yd'

= 1,254 yd'

=1,209 yd
=134 yd3

= 14,736 yd'

= 12,933 yd3

= 1,803 yd3

= 833 yd'.

Dynamic Compaction: To avoid contact with the contaminated soil left in place, ten feet of fill
soil will be placed on top of the remaining contaminated soil. This material will then be
dynamically compacted using a crane with a large weight. To achieve compaction, the crane
will drop the weight onto the backfill material. The assumed production rate is 5,000 f11/day.
Labor for dynamic compaction includes one operator and one oiler.

. Area requiring dynamic compaction
* Compaction rate
* Days to perform dynamic compaction
* Labor (one operator and one oiler)

- 3,600 f?
-5,000 fW/day

l I day
= $37/hr x 8 br/day/person
= $296/day/person.

Ovshirbden Material: It is assumed that the overburden soil can be backfilled at a rate equal to
185 yd /hour. Operating the equipment for 8 hours each day, the production rate equals 1,480
yd3/day. Labor for backfilling overburden material includes operators for each of the two pieces
of equipment being used. If there is enough volume of overburden soil to place in the excavation
following dynamic compaction, that soil will be placed at the same production rate using a front-
end loader, a bulldozer, and a vibratory roller.

* Volume needed to place 10 feet
* Days to place first 10 feet

* Labor (2 operators) -

* Remaining overburden

= 833 yd3

=833 yd3 /1,480 yd/day

= 0.5 days

- $37/hr x 8 hrs/day/person
= $296/day4rson

= 12,100 yd'
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. Days to place remaining overburden = 12,100 yd3 / 1,480 yd3/day

= 8,5 days

. Labor (3 operators) = $37/hr x 8 hrs/day/person

= $296/day/person.

Pit 30 Fill Soil: Because Pit 30 fill soil needs to be trucked to the site, it is assumed that the fill
soil from Pit 30 can be backfilled at a rate equal to 160 yd3/hour. This production rate is based
on using five trucks hauling 16 yd3 each and making two trips every hour, one excavator and one
front-end loader at Pit 30, and one front-end loader, one bulldozer, and one vibratory roller on
site. Operating the equipment for 8 hours each day, the production rate equals 1,280 yd3lday.
Labor for backfilling Pit 30 fill soil includes operators for each of the five pieces of equipment
(three on site and two at Pit 30), and five drivers for the trucks. If fill soil is being placed within
the first 10 feet of the excavation, the production rate is the same but there will be no vibratory
roller to provide compaction.

. Remaining Pit 30 fill soil = 1,803 yd3

* Days to place remaining fill soil = 1,803 yd' / 1,280 yd3/day
= 1.5 day

* Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person
- $296/day/persion.

Compacted Silt Loam: Compacted silt loam can be obtained from Pit 30 and must be trucked to
the site. Therefore, it is assumed that the compacted silt loam from Pit 30 can be backfilled at a
rate of 160 yd'/hour. This production rate is based on using five trucks hauling 16 yd 3 each and
making two trips every hour, one excavator, and one front-end loader at Pit 30, and one front-end
loader, one bulldozer, and one vibratory roller on site. Operating the equipment for 8 hours each
day, the production rate equals 1,280 yd3/day. Labor for backfilling Pit 30 silt loam includes
operators for each of the five pieces of equipment (three on site and two at Pit 30), and five
drivers for the trucks.

* Compacted silt loam (Pit 30) = 1,254 yd3

" Days to place compacted silt loam = 1,254 yd3 /1,280 yd3/day
= I day

" Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person

- $296/day/person.

Silt Loam and Pea Gravel: The silt loam for this layer can be obtained from Pit 30. Like the fill
soil, Pit 30 silt loam needs to be trucked to the site, it is assumed that the silt loam from Pit 30
can be backfilled at a rate equal to 160 yd'/hour. This production rate is based on using five
trucks hauling 16 yd3 each and making two trips every hour, one excavator and one front-end
loader at Pit 30, and one front-end loader and one bulldozer on site. Operating the equipment for
8 hours each day, the production rate equals 1,280 yd3/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. It is assumed that the pea gravel can
be delivered to the site, blended with the silt loam, and placed in the excavation at a rate of 160
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yd3/hour. Labor for backfilling silt loam and pea gravel includes operators for each of the four
pieces of equipment (two on site and two at Pit 30), and five drivers for the trucks.

* Silt loam (Pit 30)
* Pea gravel (purchased)

- 1,209 yd'
- 134 yd'

* Total volume to backfill = 1,343 yd'
* Days to place compacted silt loam = 1,343 yd3 /1,280 yd3/day

= I days
* Pit 30 labor (2 op. and 5 drivers)

* On site labor (2 operators)

= $37/hr x 8 brs/day/person
= $296/day/person

=$37/hr x 8 hrs/day/person
= $296/day/person.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

* Area to be revegetated =22,500 f9 =2,500 yd2

" Revegetation (includes lime, fertilizer, and seed) = $1.63/yd 2

. Production rate = 1,000 yd2/day=3 days.

During all restoration activities (backfilling, compaction, and revegetation), it is required to have
a water truck in operation. The costs associated with the water truck include the truck and one
driver.

* Days required for restoration
* Labor (one driver)

= 16.5 days

= $37/hour x 8 hours/day

= $296/day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support
* Contractor support rate

" Time to prepare post-construction
documents

* Labor rate for post-construction
documents

- 9.8 weeks= 49 days

= $237/hour = $1,896/day (see general
assumptions)

= 160 hours (assumption)

= $50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
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maintenance cost items under Alternative 2. Refer to the Alternative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

0 Surveillance/inspections
- Area of cap system

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

= 22,500 ff

= 16 hours (16 hours for every
50,000 e)

= SI 12/hour ($56/hour/team
member)

= $5,000/event ($1,000 for every
5,000 e9).

0 Cap maintenance (area of cap + riprap apron area)

- Area of cap system = 22,500 ft2

- Area requiring repair (10% of total area) = 2,250 f = 250 yd2

- Oversight (cap material 32 yd3/hour)

- Oversight (planting 1,000 yd2/day)

= 1 day (8 hours/day @$56/hour)

= 1 day (8 hours/day @ $56/hour).

Monitoring. Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.5.3 Representative Site 216-B-46 Crib (Cost Tables
D-83 through D-86)

This site work was estimated to take 80 weeks (19 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and construction temporary facilities, performing the site survey, and performing
decontamination setup.

" Excavate/dispose: 297 days (59.4 weeks)

* Restore/Cap: 88 days (17.6 weeks)

* Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

The total construction duration = 400 days = 80 weeks = 19 months.

Site Description: The following information can be found in Table D-103 or on the table
presented under general assumptions.
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. Area of contaminant mass =312 f x 196 fi -61,152ft

. Depth of overburden soil = 18 ftbgs

. Total depth of excavation =25 ft bgs
. Area of disturbance =387 f x 271 1 = 104,877 f2.

The following volumes have been calculated using the site information. This information and
quantities used to generate this information is also provided in Table D-104.

. Total excavation volume (based on 1.5H:1V side slopes) =76,865 yd3

" Depth of contaminated soil (25ft -18R) =71ft
. Volume of contaminated soil (76,865f2 x 7ft) /27 = 15,854 yd'
. Volume of overburden soil (based on I.5H:lV side slopes) = 61,011 yd3

. Volume of material needed for blend (15,854 yd3 x 5) = 76,271 yd3

. Volume of Pit 30 material needed for blend = 18,260 yd3

. Volume of material to ERDF (15,854 yd3 + 79,271 yd') = 95,125 yd3

* Overburden available for backfill =0 yd3
* Total backfill volume required = 76,865 yd3

* Cap material: Compacted Silt loam (from Pit 30) =6,173 Yd&
Silt loam & Pea Gravel = 6,373 yd'
Pea Gravel (10% of mix) = 637 yd'
Silt loam (from Pit 30) -5,736 yd

* Total fill soil needed =64,319 yd'
. Using 0 yd3 overburden, Pit 30 fill soil needed = 64,319 yd'.

Fluor Hanford Oversight: As indicated in the general assumptions, Fluor Hanford will provide
oversight for the duration of the construction activities (mobilization through demobilization).

. Duration of construction oversight = 400 days
* Construction oversight rate = $215/hour or S1,720/day.

During decontamination activities, Fluor Hanford will provide four RCTs to scan materials and
equipment leaving the site.

* RCTs (4 at decon pad) = S56/hour x 8 hours/day x 4 RCTs

= Sl,792/day.

During all excavation activities on site Fluor Hanford will provide one RCT per excavator to
scan the soil coming from the excavation to determine if the soil is considered overburden or
contaminated.

* RCT (1 per on site excavator) - $56/hour x 8 hours/day

= S448/day.
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Fluor Hanford Sampling: Soil samples and air samples will be collected throughout the
duration of construction. The frequency of each type of sample is described below.

Soil Sampline: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collected equals six samples per site
within the overburden soil, and one sample for every 845 yd3of excavated contaminated soil
(bulked by 15%). These samples will be analyzed in an on site laboratory. Quality control
samples will be sent to an off site laboratory at a rate of 1 for every 20 samples collected (5% of
samples collected) or a minimum of one per site. Labor to collect soil samples includes one
sample technician (half time) and one RCT (full time).

* Number of overburden samples
. Cost per sample (on site lab)
. Cost per sample (off site lab)
. Volume of contaminated soil + 15%
. Number of contaminated soil samples

. Cost per sample (on site lab)

. Cost per sample (off site lab)

. Labor (sample tech)

. Labor (RCT)

a Labor (total)
* Days of sampling

=6 samples
- S1,100 /sample

= $5,000 /sample

= 15,854 cy + 15%
= 18,232 cy/845cy

=22 samples

-$5,000 / sample

= $5,000 / sample

= $56/hour x 8 hours/day x V2 time

= $224/day
= ($56/hour) x (8 hours/day)

= S448/day

= $672/day

= 145 days.

Air Sampling: Air samples will be collected during excavation activities, placement of first layer
of backfill material, and dynamic compaction. The rate at which air samples will be collected
equals one air sample per day in which the above referenced activities are taking place. Each
sample collected will cost $1,000 to analyze plus labor to collect the samples and $500 per
sample in sampling equipment. Labor to collect air samples includes one sample technician (full
time) and one RCT (full time).

* Number of days for excavation
* Number of days to backfill first layer
* Number of days for dynamic compaction
. Number of days
* Number of air samples collected
. Labor (one sample tech and one RCT)

= 297 days

- 20 days

- 16 days

- 333 days

- 333 samples

-($56/hour) x (8 hours/day) x 2
= 5896/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions for
Alternative 3, the cost for transportation and disposal of contaminated material at the ERDF is
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S1,100 per container. This cost includes labor cost to install the liners, material cost for the
liners, transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

* Volume of contaminated soil = 15,854 yd3

a Volume of soil to ERDF =95,125 yd3 (see Site Description)
. Number of containers = 95,125 yd3 x I container/iiyd'

= 8,648 containers.

Mobilization/Demobilization: During the implementation of the PA, an office trailer and
storage trailer are assumed to be rented as part of the office trailer and storage trailer cost. Other
costs under field support are field office support and the mobilization, demobilization, monthly
rental, and operation costs of a generator (site utilities on cost table) during the construction
period. Field office support consists of trailer amenities (a computer, a printer/copier/scanner,
paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site

- One hydraulic excavator and one operator
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one driver
- One office trailer
- One storage trailer
- Four laborers

" Pit 30

- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows

Mobilization and demobilization = (1 mob +1 demob) x 8 hrs/day x $37/hr
= £592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

Area of construction survey = Area of disturbance + 20%
= (104,877 ft) / (43,560 e/acre) x 1.2

= 2.89 acres
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Cost to perfonn survey = S 1,784/acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

Length of temporary fence = 2 x (width + length) + 20%

=2 x (3871 +271ft) x 1.2
= 1,579 ft

A haul road is assumed to be installed from the main road to the site. The haul road will consist
of 6 inches of 1.5 inch gravel. The cost of the haul road is based on the following:

Lngthofhaulroad =1,500f
Width of haul road =24 ft
Gravel = [(24ft x 1,50011) + 10%] = 39,600 e = 4,400 yd2

Cost when place at 6-in = S7.36/yd2.

Decontamination: A decontamination pad will be constructed to clean trucks leaving the site
and equipment before demobilization. The decontamination pad constructed for Alternative 5 is
the same pad discussed in Alternative 3. Refer to Alternative 3 for decontamination pad
descriptions.

The rate of decontamination water usage is assumed to be 1,000 gallon/month. The time that the
decontamination pad is in use (during excavation of contaminated soils) equals 217 days.

Decontamination water -(1,000 gal/monthXmonth/2ldays)(217 days)
= 10,3500 gal.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

. Duration of Contaminated soil excavation = 217 days

. Labor rates (4 laborers) = S37/hour/laborer x 4 laborers
= S148/hour x 8 hours/day

= S1,184/day.

Excavation: The overburden excavation will be performed using one hydraulic excavator and
one front-end loader. Overburden soil will be excavated by removing non-contaminated soil and
placing it on the ground next to the excavation. A front-end loader will be used to move the soil
to a nearby stock pile. Due to screening requirements (radiation screening of excavated soil), the
excavation of overburden soil is expected to proceed at a rate of 120 yd3/hour or 960 yd'/day. It
is assumed that the overburden stockpile can be placed close enough to the excavation to allow
the production rate of the front-end loader to meet or exceed that of the excavator. Labor for
overburden excavation consists of two operators (one for the excavator and one for the front-end
loader) and one RCT to screen the excavated soil.

Volume of overburden soil = 76,865 yd3

Days to excavate overburden soil - 76,865 yd3 / 960 yd3/day
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-80 days
Labor (2 operators) =$37/hr x 8 irs/day/person

= $296/day/person.

Contaminated soil will be excavated using one hydraulic excavator and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator can
excavate the contaminated material and load it directly into the disposal containers mounted on
the trucks. Due to blending requirements (5 parts clean to I part contaminated), the limited
number of containers that can be taken to the ERDF on a daily basis (40 containers), and the
limited volume of soil per container (II yd3/container), the excavation of contaminated soil is
expected to proceed at a rate of 73 yd3/day (based on 440 yd'/day and 5:1 blending ratio). The
excavator will be used to bring overburden soil back to the excavation for blending purposes. It
is assumed that the front-end loader can meet or exceed the excavation production rate. Labor
for contaminated soil excavation consists of two operators (one for the excavator and one for the
front-end loader), one RCT with the excavator to screen the excavated soil, four laborers to
perform decontamination activities, and four RCTs to screen decontaminated containers and
trucks.

Volume of contaminated soil = 15,854 yd3 '
Days to excavate contaminated soil = 15,854 yd' / 73yd'/day

= 217 days
Labor (4 laborers & 2 operators) = $37/hr x Shrs/day/person

= $296/day/person.

During all excavation activities, it is required to have a water truck in operation. The costs
associated with the water truck include the truck and one driver.

Days required for excavation = 80 days + 217 days = 297 days
Labor (one driver) = $37/hour x 8 hours/day

= $296/day.

Site Restoration: Site restoration will consist of backfilling the excavation to within 40 inches
of final grade with fill soil [consists of clean overburden soil previously excavated if available
and/or fill materials obtained from the local borrow pit (Pit 30)]. Once ten feet of fill soil is
placed into the excavation using a front-end loader and a bulldozer, the material will be
dynamically compacted. Following dynamic compaction, fill soil will be placed to the desired
depth (final grade minus 40 inches) using a front-end loader, a bulldozer, and vibratory roller for
compaction. Following the placement of the fill soil, cap soils will be placed to final grade. Cap
soils consist of 20 inches of compacted silt loam (obtained from Pit 30) and 20 inches of a silt
loam pea gravel mixture (silt loam obtained from Pit 30 and pea gravel purchased). The
compacted silt loam layer will be placed using a front-end loader, a bulldozer, and a vibratory
roller. The silt loam pea gravel layer will be placed with a front-end loader and bulldozer (no
compaction required).

Based on the information provided under Site Description, backfill volumes are as follows:

Total backfill volume 76,865 yd'
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Required volume of compacted silt loam (Pit 30)
Required volume of silt loam (Pit 30)
Required volume of pea gravel
Volume of fill soil needed
Available Overburden material
Required fill soil from Pit 30
Fill soil needed to achieve first 10 foot lift

= 6,173 yd3

=5,736 yd'
= 637 yd3

=64,319 yd3

=0 yd3

- 64,319 yd3

= 25,638 yd3.

Dynamic Compaction: To avoid contact with the contaminated soil left in place, ten feet of fill
soil will be placed on top of the remaining contaminated soil. This material will then be
dynamically compacted using a crane with a large weight. To achieve compaction, the crane
will drop the weight onto the backfill material. The assumed production rate is 5,000 fi/day.
Labor for dynamic compaction includes one operator and one oiler.

" Area requiring dynamic compaction

. Compaction rate

. Days to perform dynamic compaction
" Labor (one operator and one oiler)

= 77,292 ft2

= 5,000 ft2/day

= 16 days

= $37/hr x 8 hr/day x 2 people

= $592/day.

Pit 30 Fill Soil: Because Pit 30 fill soil needs to be trucked to the site, it is assumed that the fill
soil from Pit 30 can be backfilled at a rate equal to 160 yd3/hour. This production rate is based
on using five trucks hauling 16 yd3 each and making two trips every hour, one excavator, and
one front-end loader at Pit 30, and one front-end loader, one bulldozer, and one vibratory roller
on site. Operating the equipment for 8 hours each day, the production rate equals 1,280 yd'/day.
Labor for backfilling Pit 30 fill soil includes operators for each of the five pieces of equipment
(three on site and two at Pit 30), and five drivers for the trucks. If fill soil is being placed within
the first 10 feet of the excavation, the production rate is the same but there will be no vibratory
roller to provide compaction.

. Volume of fill soil for first 10 feet =25,638 yd'

. Days to place fill soil in first 10 feet = 25,638 yd3 /1,280 yd'/day

* Labor (4 operators and 5 drivers)

* Remaining Pit 30 fill soil
. Days to place remaining fill soil

* Labor (5 operators and 5 drivers)

= 20 days

= S37/hr x 8 hrs/day/person
= S296/day/person

= 38,681 yd3

= 38,681 yd3 /1,280 yd3/day
= 30 days

= S37/hr x 8 hrs/day/person
= $296/day/person.

Compacted Silt Loam: Compacted silt loam can be obtained from Pit 30 and must be trucked to
the site. Therefore, it is assumed that the compacted silt loam from Pit 30 can be backfilled at a

D-130



DOE/RL-2003-64 DRAFT A

rate of 160 yd3/hour. This production rate is based on using five trucks hauling 16 yd3 each and
making two trips every hour, one excavator, and one front-end loader at Pit 30, and one front-end
loader, one bulldozer, and one vibratory roller on site. Operating the equipment for 8 hours each
day, the production rate equals 1280 yd3/day. Labor for backfilling Pit 30 silt loam includes
operators for each of the five pieces of equipment (three on site and two at Pit 30), and five
drivers for the trucks.

* Compacted silt loam (Pit 30) = 6,173 yd3

" Days to place compacted silt loam - 6,173 yd& /1,280 yd3/day
=5 days

. Labor (5 operators and 5 drivers) = S37/hr x 8 hrs/day/person
= $296/day/person.

Silt Loam and Pea Gravel: The silt loam for this layer can be obtained from Pit 30. Like the fill
soil, Pit 30 silt loam needs to be trucked to the site, it is assumed that the silt loam from Pit 30
can be backfilled at a rate equal to 160 yd'/hour. This production rate is based on using five
trucks hauling 16 yd3 each and making two trips every hour, one excavator and one front-end
loader at Pit 30, and one front-end loader and one bulldozer on site. Operating the equipment for
8 hours each day, the production rate equals 1,280 yd3/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. It is assumed that the pea gravel can
be delivered to the site, blended with the silt loam, and placed in the excavation at a rate of 160
yd3/hour. Labor for backfilling silt loam and pea gravel includes operators for each of the four
pieces of equipment (two on site and two at Pit 30), and five drivers for the trucks.

* Silt loam (Pit 30) -5,736 yd3

* Pea gravel (purchased) = 637 yd3
* Total volume to backfill -6,373 yd3

* Days to place compacted silt loam = (6,373 yd') /(1,280 yd'/day)
=5 days

" Pit 30 labor (2 op. and 5 drivers) - S37/hr x 8 hrs/day x 7 people

=S2,072/day

" On site labor (2 operators) - S37/hr x 8 brs/day x 2 people

= $592/day.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

* Area to be revegetated -104,877 f? =11,653 yd2

* Revegetation (includes lime, fertilizer, and seed) - S1.63/yd 2

* Production rate = 1,000 yd2/day =12 days.

During all restoration activities (backfilling, compaction, and revegetation), it is required to have
a water truck in operation. The costs associated with the water truck include the truck and one
driver.
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. Days required for restoration
" Labor (one driver)

=72 days
= $37/hour x 8 hours/day

= S296/day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support

* Contractor support rate

. Time to prepare post-construction
documents

. Labor rate for post-construction
documents

= 80 weeks = 400 days

= $237/hour = $1,896/day (see general
assumptions)

160 hours (assumption)

$50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alternative 2. Refer to the Alternative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

. Surveillance/inspections
- Area of cap system

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

= 104,877 f 2

48 hours (16 hours for every 50,000
fl2

= $112/hour ($56/hour/team member)

= S21,000/event (S1,000 for every
5,000 ft).

. Cap maintenance (area of cap + riprap apron area)
- Area of cap system

- Area requiring repair (10% of total
area)
- Oversight (cap material 32yd3/hr)

- Oversight (planting 1,000 yd2/day)

= 104,877 e

= 10,488 ft =1,165 yd'

= 3 day (8 hours/day @ $56/hour)

2 day (8hours/day @ $56/hour).

Monitoring. Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs arc institutional costs and are not included in this cost estimate.
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D3.5.4 Representative Site 216-B-7A Crib (Cost Tables
D-87 through D-90)

This site work was estimated to take 8.8 weeks (2.1 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

" Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and construction temporary facilities, performing the site survey, and performing
decontamination setup.

* Excavate/Dispose: 22 days (4.4 weeks)

* Restore/Cap: 6.5 days (1.3 weeks)

" Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

The total construction duration =44 days - 8.8 weeks -2.1 months.

Site Description: Ie following information can be found in Table D-103 or on the table
presented under general assumptions.

* Area of contaminant mass =48 ft x 14 ft =672 ft
* Depth of overburden soil =15 ftbgs
* Depth of high contamination =22 ft bgs
. Total depth of excavation - 28 ft bgs
. Area of disturbance = 132 ft x 98 ft=12,9361f.

The following volumes have been calculated using the site information. This information and
quantities used to generate this information is also provided in Table D-104.

* Total excavation volume (based on 1.5H:IV side slopes) - 5,082 yd
. Depth of high contaminated soil (22ft -15ft) -7 ft
* Depth of low contaminated soil (28ft -2211) -6 ft
. Volume of high contaminated soil (672f2 x 7ft) /27 - 174 yd"
" Volume of low contaminated soil (672f x 6ft) /27 - 149 yd
* Volume of overburden soil (based on 1.5H:lV side slopes) - 4,758 yd'
* Volume of material needed for blend (5:1) -747 yd'
* Volume of material needed for blend (10:1) = 1,742 yd'
" Volume of Pit 30 material needed for blend =0 yd'
. Volume of material to ERDF -2,812 yd3

* Total backfill volume required -5,082 yd3

" Cap material: Compacted Silt loam (from Pit 30) -696 yd
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Silt loam & Pea Gravel = 764 yd'
Pea Gravel (10% of mix) =76 yd'
Silt loam (from Pit 30) = 687 yd'

. Volume of fill soil needed = 3,622 yEP

. Overburden available for backfill = 2,270 yd3

. Pit 30 fill needed = 1,353 yd'.

Fluor Hanford Oversight: As indicated in the general assumptions, Fluor Hanford will provide
oversight for the duration of the construction activities (mobilization through demobilization). It
is anticipated that representative site 216-B-7A&B will have elevated levels of contaminating.
Therefore, additional RCTs, an RCT supervisor, and a radiological engineer will be required
during excavation.

* Duration of construction oversight = 44 days
. Construction oversight rate = $215/hour or $1,720/day.

During decontamination activities, Fluor Hanford will provide four RCTs to scan materials and
equipment leaving the site.

* RCTs (4 at decon pad) = $56/hour x 8 hours/day x 4 RCfs

= $1,792/day.

During all excavation activities on site, Fluor Hanford will provide one RCT per excavator to
scan the soil coming from the excavation to determine if the soil is considered overburden or
contaminated.

. RCT (1 per on site excavator) = $56/hour x 8 hours/day

= $448/day.

Additional RCT oversight

. Duration of additional RCT -22 days (equal to excavation time)
* RCT supervisor rate - $72.61/hour

= $580.88/day
* Radiological engineer rate = $62.78/hour

= $502.24/day

Fluor Hanford Sampling: Soil samples and air samples will be collected throughout the
duration of construction. The frequency of each type of sample is described below.

Soil SamplinE: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collected equals six samples per site
within the overburden soil, and one sample for every 845 yd 3of excavated contaminated soil
(bulked by 15%). These samples will be analyzed in an on site laboratory. Quality control
samples will be sent to an off site laboratory at a rate of 1 for every 20 samples collected (5% of
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samples collected) or a minimum of one per site. Labor to collect soil samples includes one
sample technician (half time) and one RCT (full time).

* Number of overburden samples
* Cost per sample (on site lab)
. Cost per sample (off site lab)
* Volume of contaminated soil+ 15%
* Number of contaminated soil samples

* Cost per sample (on site lab)
" Cost per sample (off site lab)
. Labor (sample tech)

0 Labor (RCT)

* Labor (total)
. Days of sampling

=6 samples
=$1,100/sample

= $5,000 /sample

= 324 yd'+ 15%
= 373 yd3/845 yd3

= I sample
= $5,000 / sample

= $5,000 / sample

- ($56/hour) x (8 hours/day) x 2 time

= $224/day

= ($56/hour) x (8 hours/day)
=S448/day

= $672/day

=22 days.

Air Sampling: Air samples will be collected during excavation activities, placement of first layer
of backfill material, and dynamic compaction. The rate at which air samples will be collected
equals one air sample per day in which the above referenced activities are taking place. Each
sample collected will cost S1,000 to analyze plus labor to collect the samples and $500 per
sample in sampling equipment. Labor to collect air samples includes one sample technician (full
time) and one RCT (full time).

* Number of days for excavation
" Number of days to backfill first layer

= 22 days
= 0.5 days

0 Number of days for dynamic compaction =1 days
* Number of air samples collected

* Labor (one sample tech and one RCT)
=24 samples
= ($56/hour) x (8 hours/day) x 2
= $896/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions for
Alternative 3, the cost for transportation and disposal of contaminated material at the ERDF is
$1,100 per container. This cost includes labor cost to install the liners, material cost for the
liners, transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-03S7 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

" Total volume to dispose
" Number of containers

2,812 yd' (see Site Description)

2,812 yd3 x I container/Il yd3

256 containers.
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Mobilization/Demobilization: During the implementation of the RA, an office trailer and
storage trailer are assumed to be rented as part of the office trailer and storage trailer cost. Other
costs under field support are field office support and the mobilization, demobilization, monthly
rental, and operation costs of a generator (site utilities on cost table) during the construction
period. Field office support consists of trailer amenities (a computer, a printer/copier/scanner,
paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site

- One hydraulic excavator and one operator
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one driver
- One office trailer
- One storage trailer
- Four laborers.

. Pit 30

- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows

* Mobilization and demobilization = (I mob + 1 demob) x 8 hrs/day x $37/hr

= $592/pcrson.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

* Area of construction survey = Area of disturbance + 20%

= (12,936 R2) /(43,560 fi/acre) x 1.2

= 0.36 acres
. Cost to perform survey = S1,748/acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

. Length of temporary fence =2 x (length+ width)+20%

=2 x (132ft+98ft) x 1.2

552 ft.

A haul road is assumed to be installed from the main wad to the site. The haul road will consist
of 6 inches of 1.5 inch gravel. The cost of the haul road is based on the following:

D-136



DOE/RL-2003-64 DRAFT A

* Length of haul road = 1,500 
a Width of haul road = 24 f
* Gravel = (241 x 1,5001) + I 1/o =39,600 f12 = 4,400 yd2

* Cost when place at 6-in. = $7.36/yd2.

Decontamination: A decontamination pad will be constructed to clean trucks leaving the site
and equipment before demobilization. The decontamination pad constructed for Alternative 5 is
the same pad discussed in Alternative 3. Refer to Alternative 3 for decontamination pad
descriptions.

The rate of decontamination water usage is assumed to be 1,000 gallon/month. The time that the
decontamination pad is in use (during excavation of contaminated soils) equals 17 days.

Decontamination water = (1,000 gal/monthXlmonth/21days)(17 days)
= 810 gal.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

" Duration of Contaminated soil excavation = 17 day
* Labor rates (4 laborers) = $37/hour/laborer x 4 laborers

$148/hour x 8 hours/day
= $1,184/day.

Excavation: The overburden excavation will be performed using one hydraulic excavator and
one front-end loader. Overburden soil will be excavated by removing non-contaminated soil and
placing it on the ground next to the excavation. A front-end loader will be used to move the soil
to a nearby stock pile. Due to screening requirements (radiation screening of excavated soil), the
excavation of overburden soil is expected to proceed at a rate of 120 yd'/hour or 960 yd'/day. It
is assumed that the overburden stockpile can be placed close enough to the excavation to allow
the production rate of the front-end loader to meet or exceed that of the excavator. Labor for
overburden excavation consists of two operators (one for the excavator and one for the front-end
loader) and one RCT to screen the excavated soil.

. Volume of overburden soil = 4,758 yd'
* Days to excavate overburden soil = 4,758 yd3 / 960 yd3/day

=5 days
* Labor (3 operators) = $37/hr x 8 hrs/day/person

= $296/day/person.

Contaminated soil will be excavated using one hydraulic excavator and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator can
excavate the contaminated material and load it directly into the disposal containers mounted on
the trucks. Due to blending requirements (10 parts clein to 1 part contaminated), the high
contamination levels, and the limited volume of soil per container (11 yd3/container), the
excavation of contaminated soil is expected to proceed at a rate of 20 yd3/day [based on 20
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containers a day holding 11 yd3 each and 10:1 blending ratio(220 yd3/day)). The excavator will
be used to bring overburden soil back to the excavation for blending purposes. It is assumed that
the front-and loader can meet or exceed the excavation production rate. Labor for contaminated
soil excavation consists of two operators (one for the excavator and one for the front-end loader),
one RCT with the excavator to screen the excavated soil, four laborers to perform
decontamination activities, and four RCTs to screen decontaminated containers and trucks.

. Volume of contaminated soil = 323 yd'
* Days to excavate contaminated soil = 323 yd3 / 20yd3/day

= 17 days

. Labor (4 laborers & 3 operators) = $37/hr x 8hrs/day/person
= S296/day/person.

During all excavation activities, it is required to have a water truck in operation. The costs
associated with the water truck include the truck and one driver.

Days required for excavation = 5 days + 17 day =22 days
Labor (one driver) = S37/hour x 8 hours/day

= $296/day.

Site Restoration: Site restoration will consist of backfilling the excavation to within 40 inches
of final grade with fill soil [consists of clean overburden soil previously excavated if available
and/or fill materials obtained from the local borrow pit (Pit 30)]. Once ten feet of fill soil is
placed into the excavation using a front-end loader and a bulldozer, the material will be
dynamically compacted. Following dynamic compaction, fill soil will be placed to the desired
depth (final grade minus 40 inches) using a front-end loader, a bulldozer, and vibratory roller for
compaction. Following the placement of the fill soil, cap soils will be placed to final grade. Cap
soils consist of20 inches of compacted silt loam (obtained from Pit 30) and 20 inches of a silt
loam pea gravel mixture (silt loam obtained from Pit 30 and pea gravel purchased). The
compacted silt loam layer will be placed using a front-end loader, a bulldozer, and a vibratory
roller. The silt loam pea gravel layer will be placed with a front-end loader and bulldozer (no
compaction required).

Based on the information provided under Site Description, backfill volumes are as follows:

. Total backfill volume = 5,082 yd3

. Required volume of compacted silt loam (Pit 30) -696 yd3

* Required volume of silt loam (Pit 30) - 687 yd'
" Required volume of pea gravel = 76 yd3

. Volume of fill soil needed - 3,622 yd3

. Available Overburden material = 2,270 yd'
* Required fill soil from Pit 30 = 1,353 yd'
. Fill soil needed to achieve first 10 foot lift - 760 yd'.

D-138



DOE/RL-2003-64 DRAFT A

Dynamic Compaction: To avoid contact with the contaminated soil left in place, ten feet of fill
soil will be placed on top of the remaining contaminated soil. This material will then be
dynamically compacted using a crane with a large weight. To achieve compaction, the crane
will drop the weight onto the backfill material. The assumed production rate is 5,000 fflday.
Labor for dynamic compaction includes one operator and one oiler.

" Area requiring dynamic compaction
* Compaction rate
* Days to perform dynamic compaction
* Labor (one operator and one oiler)

=3,432 ff
= 5,000 fe/day

=1 day
= $37/hr x 8 hr/day x 2 people
= $592/day.

Overburden Material: It is assumed that the overburden soil can be backfilled at a rate equal to
185 yd /hour. Operating the equipment for 8 hours each day, the production rate equals 1,480
yd3/day. Labor for backfilling overburden material includes operators for each of the two pieces
of equipment being used. If there is enough volume of overburden soil to place in the excavation
following dynamic compaction, that soil will be placed at the same production rate using a front-
end loader, a bulldozer, and a vibratory roller.

. Volume needed to place 10 feet
* Days to place first 10 feet

. Labor (3 operators)

. Remaining overburden
" Days to place remaining overburden

* Labor (3 operators)

. Pit 30 material needed

. Days to place compacted silt loam

* Pit 30 labor (2 op. and 5 drivers)

. On site labor (2 operators)

= 760 yd
- 760 yd /1,480 yd3/day
= 0.5 days

= S37/hr x 8 hrs/day/person
= $296/day/person

=1,510 yd3
= 1,510 yd / 1,480 yd3/day
- 1 day

= S37/hr x 8 hrs/day/person
- $296/day/person
=1,353 yd
=1,353 yd3 /1,280 y&/day
= 1 day

= $37/hr x 8 hrs/day/person
= S296/day/person
= S37/hr x S hrs/day/person
= $296/day/person.

Compacted Silt Loam: Compacted silt loam can be obtained from Pit 30 and must be trucked to
the site. Therefore, it is assumed that the compacted silt loam from Pit 30 can be backfilled at a
rate of 160 yd3/hour. This production rate is based on using five trucks hauling 16 yd3 each and
making two trips every hour, one excavator, and one front-end loader at Pit 30, and one front-end
loader, one bulldozer, and one vibratory roller on site. Operating the equipment for 8 hours each
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day, the production rate equals 1,280 yd3/day. Labor for backfilling Pit 30 silt loam includes
operators for each of the five pieces of equipment (three on site and two at Pit 30), and five
drivers for the trucks.

. Compacted silt loam (Pit 30) = 696 yd3

. Days to place compacted silt loam = 696 yd' / 1,280 yd3/day
= 0.5 days

. Labor (5 operators and 5 drivers) = 337/hr x 8 hrs/day/person

= $296/day/person.

Silt Loam and Pea Gravel: The silt loam for this layer can be obtained from Pit 30. Like the fill
soil Pit 30 silt loam needs to be trucked to the site, it is assumed that the silt loam from Pit 30 can
be backfilled at a rate equal to 160 yd/hour. This production rate is based on using five trucks
hauling 16 yd3 each and making two trips every hour, one excavator and one front-end loader at
Pit 30, and one front-end loader and one bulldozer on site. Operating the equipment for 8 hours
each day, the production rate equals 1,280 yd3/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. It is assumed that the pea gravel can
be delivered to the site, blended with the silt loam, and placed in the excavation at a rate of 160
yd3/hour. Labor for backfilling silt loam and pea gravel includes operators for each of the four
pieces of equipment (two on site and two at Pit 30), and five drivers for the trucks.

. Silt loam (Pit 30) =687 yd3

. Pea gravel (purchased) =76 yd3

. Total volume to backfill = 764 yd'

. Days to place compacted silt loam = 563 yd3 /1,280 yd3/day
= 0.5 days

. Pit 30 labor (2 op. and 5 drivers) = $37/hr x 8 hrs/day/person
= 3296/day/person

. On site labor (2 operators) = $37/hr x 8 hrs/day/person

= $296/day/person.

Revegetation: Following the installation of the cap, the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

* Area to be revegetated =12,936 f# - 1,437 yd2

. Revegetation (includes lime, fertilizer, and seed) -SI.63/yd 2

" Production rate - 1,000 yd2/day =2 days.

During all restoration activities (backfilling, compaction, and revegetation) it is required to have
a water truck in operation. The costs associated with the water truck include the truck and one
driver.

. Days required for restoration = 5.5 days
" Labor (one driver) - $37/hour x 8 hours/day

- $296/day.

D-140



DOERL-2003-64 DRAFT A

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

. Duration of contractor support

* Contractor support rate

" Time to prepare post-construction
documents

* Labor rate for post-construction
documents

8.8 weeks = 44 days

= S237/hour = S1,896/day (see general
assumptions)

= 160 hours (assumption)

= $50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alternative 2. Refer to the Alternative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

. Surveillance/inspections
- Area of cap system

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

= 12,936 f

= 16 hours (16 hours for every
50,000 fe)
$ $112/hour ($56/hour/team member)

- $3,000/event ($1,000 for every
5,000 fe).

0 Cap maintenance (area of cap + riprap apron area)
- Area of cap system (including berm)

- Area requiring repair (10% of total area)

- Oversight (cap material, 32 yd 3/hour)

- Oversight (planting 1,000 yd2/day)

= 12,936 fe

= 1,294 e - 143 yd2

= I day (8 hours/day @ $56/hour)

1 day (8 hours/day @$56/hour).

Monitoring. Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.5.5 Representative Site 216-B-38 Trench (Cost
Tables D-91 through D-94)

This site work was estimated to take 239.4 weeks (57 months) based on the following
breakdown. Time required for preparing pre- and post-construction submittals is in addition to
the times estimated here.

D-141



DOERL-2003-64 DRAFT A

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and construction temporary facilities, performing the site survey, and performing
decontamination setup.

. Excavate/dispose: 972 days (194.4 weeks)

" Restore/Cap: 210 days (42 weeks)

* Demobilize: 5 days (I week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

The total construction duration = 1,197 days = 239.4 weeks= 57 months.

Site Description: The following information can be found in Table D-103 or on the table
presented under general assumptions.

* Area of contaminant mass
* Depth of overburden soil
* Total depth of excavation
. Area of disturbance

= 535 ft x 310 ft = 165,850 f1
= 15 fbgs
=25 f bgs
= 610 fi x 385 ft= 234,850 ff.

The following volumes have been calculated using the site information. This information and
quantities used to generate this information is also provided in Table D-104.

* Total excavation volume (based on 1.5H:lV side slopes)
* Depth of contaminated soil (25ft -1511)
* Volume of contaminated soil (165,850ft x 10ft)/27

=185,509 yd3

= loft
-61,426 yd'

0 Volume of overburden soil (based on 1.5H:lV side slopes) -124,083 yd'
. Volume ofmaterial needed for blend (61,426 yd3 x 5)
. Volume of Pit 30 material needed for blend
* Volume of material to ERDF (61,426yd+ 307,130yd3)
* Overburden available for backfill

" Total backfill volume required

" Cap material: Compacted Silt loam (from Pit 30)

Silt loam & Pea Gravel

Pea Gravel (10% of mix)

Silt loam (from Pit 30)
" Total fill soil needed
* Using 0 yd3 of overburden, Pit 30 fill soil needed

- 307,130 yd'
= 183,047 yd3

-368,556 yd3

=0 yd"
= 185,509 yd'

- 14,040 yd3

- 14,344 yd'
-1,434 yd
-12,910 yd'
-157,125 yd3
- 157,125 yd3.

Fluor Hanford Oversight: As indicated in the general assumptions, Fluor Hanford will provide
oversight for the duration of the construction activities (mobilization through demobilization).
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0 Duration of construction oversight = 1,197 days
0 Construction oversight rate = $215/hour or $1,720/day.

During decontamination activities, Fluor Hanford will provide four RCTs to scan materials and
equipment leaving the site.

0 RCTs (4 at decon pad) = $56/hour x 8 hours/day x 4 RCTs

=$1,792/day.

During all excavation activities on site, Fluor Hanford will provide one RCT per excavator to
scan the soil coming from the excavation to determine if the soil is considered overburden or
contaminated.

0 RCT (1 per on site excavator) = $56/hour x 8 hours/day

= $448/day.

Fluor Hanford Sampling: Soil samples and air samples will be collected throughout the
duration of construction. The frequency of each type of sample is described below.

Soil Samplin2: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collected equals six samples per site
within the overburden soil, and one sample for every 845 yd 3 of excavated contaminated soil
(bulked by 15%). These samples will be analyzed in an on site laboratory. Quality control
samples will be sent to an off site laboratory at a rate of I for every 20 samples collected (5% of
samples collected) or a minimum of one per site. Labor to collect soil samples includes one
sample technician (half time) and one RCT (full time).

. Number of overburden samples

. Cost per sample (on-site lab)

* Cost per sample (off-site lab)

. Volume of contaminated soil + 15%

* Number of contaminated soil samples

* Cost per sample (on-site lab)

* Cost per sample (off-site lab)

. Labor (sample tech)

0 Labor (RC)

=6 samples

$1,100 /sample

=$5,000 / sample

61,426 yd3 + 15%

=70,640 yd3/845 yd'

=84 samples

= $5,000 / sample

= $5,000 / sample

= ($56/hour) x (8 hours/day) x V2 time

= $224/day

= ($56/hour) x (8 hours/day)

= $448/day
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. Labor (total) -$672/day

* Days of sampling =972 days.

Air Sampling: Air samples will be collected during excavation activities, placement of first layer
of backfill material, and dynamic compaction. The rate at which air samples will be collected
equals one air sample per day in which the above referenced activities are taking place. Each
sample collected will cost 1,000 to analyze plus labor to collect the samples and $500 per sample
in sampling equipment. Labor to collect air samples includes one sample technician (full time)
and one RCT (full time).

. Number of days for excavation = 972 days

. Number of days to backfill first layer =52 days

. Number of days for dynamic compaction = 39 days

. Number of air samples collected = 1.063 samples

. Labor (one sample tech and one RCT) = (S56/hour) x (8 hours/day) x 2

= $896/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions for
Alternative 3, the cost for transportation and disposal of contaminated material at the ERDF is
S1,100 per container. This cost includes labor cost to install the liners, material cost for the
liners, transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

* Volume of contaminated soil = 61,426 yd'
. Volume of soil to ERDF = 368,556 (see Site Description)
. Number of containers = 368,556 yd' x l container/llyd 3

= 33,505 containers.

Mobilization/Demobilization: During the implementation of the RA, an office trailer and
storage trailer are assumed to be rented as part of the office trailer and storage trailer cost. Other
costs under field support are field office support and the mobilization, demobilization, monthly
rental, and operation costs of a generator (site utilities on cost table) during the construction
period. Field office support consists of trailer amenities (a computer, a printer/copier/scanner,
paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site
One hydraulic excavator and one operator
One bulldozer and one operator
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One front-end loader and one operator
One water truck and one driver
One office trailer
One storage trailer
Four laborers.
Pit 30
One hydraulic excavator and one operator
One front-end loader and one operator
Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows

Mobilization and demobilization - (1 mob + 1 demob) x 8 hrs/day x $37/hr
= S592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

. Area of construction survey = Area of disturbance+ 20%
= 234,850 e9 / 43,560 f9/acre x 1.2
= 6.47 acres

. Cost to perform survey =S1,748/acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

. Length of temporary fence =2 x (width+ length)+ 20%
=2x(610ft+385ft)x 1.2
= 2,388 ft.

A haul road is assumed to be installed from the main road to the site. The haul road will consist
of 6 inches of 1.5 inch gravel. The cost of the haul road is based on the following:

. Lengthofhaulroad =1,500ft

. Width of haul road = 24 ft

. Gravel =(24ftx 1,500ft)+ 10% =39,600ft2=4,400yd2

. Cost when place at 6-in = $7.36/yd2 .

Decontamination: A decontamination pad will be constructed to clean trucks leaving the site
and equipment before demobilization. The decontamination pad constructed for Alternative 5 is
the same pad discussed in Alternative 3. Refer to Alternative 3 for decontamination pad
descriptions.
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The rate of decontamination water usage is assumed to be 1,000 gallon/month. The time that the
decontamination pad is in use (during excavation of contaminated soils) equals 842 days.

Decontamination water = (1,000 gal/month)(l month/2 days)(842 days)

= 40,100 gal.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

* Duration of Contaminated soil excavation = 842 days
. Labor rates (4 laborers) = $37/hour/laborer x 4 laborers

=$148/hour x 8 hours/day
= $1,184/day.

Excavation: The overburden excavation will be performed using one hydraulic excavator and
one front-end loader. Overburden soil will be excavated by removing non-contaminated soil and
placing it on the ground next to the excavation. A front-end loader will be used to move the soil
to a nearby stock pile. Due to screening requirements (radiation screening of excavated soil), the
excavation of overburden soil is expected to proceed at a rate of 120 yd3/hour or 960 yd3/day. It
is assumed that the overburden stockpile can be placed close enough to the excavation to allow
the production rate of the front-end loader to meet or exceed that of the excavator. Labor for
overburden excavation consists of two operators (one for the excavator and one for the front-end
loader) and one RCT to screen the excavated soil.

* Volume of overburden soil = 124,083 yd'
" Days to excavate overburden soil = 124,083 yd3 / 960 yd'/day

= 130 days
. Labor (2 operators) = S37/hr x 8 hrs/day/person

= $296/day/person.

Contaminated soil will be excavated using one hydraulic excavator and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator can
excavate the contaminated material and load it directly into the disposal containers mounted on
the trucks. Due to blending requirements (5 parts clean to I part contaminated), the limited
number of containers that can be taken to the ERDF on a daily basis (40 containers), and the
limited volume of soil per container (11 yd3/container), the excavation of contaminated soil is
expected to proceed at a rate of 73 yd1/day (based on 440 yd3/day and 5:1 blending ratio). The
excavator will be used to bring overburden soil back to the excavation for blending purposes. It
is assumed that the front-end loader can meet or exceed the excavation production rate. Labor
for contaminated soil excavation consists of two operators (one for the excavator and one for the
front-end loader), one RCT with the excavator to screen the excavated soil, four laborers to
perform decontamination activities, and four RCTs to screen decontaminated containers and
trucks.

. Volume of contaminated soil = 61,426 yd'
* Days to excavate contaminated soil = 61,426 yd3 / 73yd3/day

D-146



DOE/RL-2003-64 DRAFT A

0 Labor (4 laborers & 2 operators)
= 842 days

- $37/hr x Shrs/day/person
= $296/day/person

During all excavation activities it is required to have a water truck in operation. The costs
associated with the water truck include the truck and one driver.

. Days required for excavation
" Labor (one driver)

= 130 days+842 days=972 days
= $37/hour x 8 hours/day
= $296/day.

Site Restoration: Site restoration will consist of backfilling the excavation to within 40 inches
of final grade with fill soil [consists of clean overburden soil previously excavated if available
and/or fill materials obtained from the local borrow pit (Pit 30)]. Once ten feet of fill soil is
placed into the excavation using a front-end loader and a bulldozer, the material will be
dynamically compacted. Following dynamic compaction, fill soil will be placed to the desired
depth (final grade minus 40 inches) using a front-end loader, a bulldozer, and vibratory roller for
compaction. Following the placement of the fill soil, cap soils will be placed to final grade. Cap
soils consist of 20 inches of compacted silt loam (obtained from Pit 30) and 20 inches of a silt
loam pea gravel mixture (silt loam obtained from Pit 30 and pea gravel purchased). The
compacted silt loam layer will be placed using a front-end loader, a bulldozer, and a vibratory
roller. The silt loam pea gravel layer will be placed with a front-end loader and bulldozer (no
compaction required).

Based on the information provided under Site Description, backfill volumes are as follows:

. Total backfill volume
* Required volume of compacted silt loam (Pit 30)
. Required volume of silt loam (Pit 30)
. Required volume of pea gravel
. Volume of fill soil needed
" Available Overburden material
* Required fill soil from Pit 30
* Fill soil needed to achieve first 10 foot lift

-185,509 yd3

= 14,040 yd3

= 12,910 yd'

- 1,434 yd3

-157,125 yd3

=0 yd'
- 157,125 yd3

-66,287 yd3.

Dynamic Comaction: To avoid contact with the contaminated soil left in place, ten feet of fill
soil will be placed on top of the remaining contaminated soil. This material will then be
dynamically compacted using a crane with a large weight. To achieve compaction, the crane
will drop the weight onto the backfill material. The assumed production rate is 5,000 19/day.
Labor for dynamic compaction includes one operator and one oiler.

Area requiring dynamic compaction
Compaction rate
Days to perform dynamic compaction
Labor (one operator and one oiler)

= 192,100 f?
= 5,000 1F/day
= 39 days

= $37/hr x 8 br/day/person
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= $296/day/person.

Pit 30 Fill Soil: Because Pit 30 fill soil needs to be trucked to the site, it is assumed that the fill
soil from Pit 30 can be backfilled at a rate equal to 160 yd3lhour. This production rate is based
on using five trucks hauling 16 yd3 each and making two trips every hour, one excavator, and
one front-end loader at Pit 30, and one front-end loader, one bulldozer, and one vibratory roller
on site. Operating the equipment for 8 hours each day, the production rate equals 1,280 yd3/day.
Labor for backfilling Pit 30 fill soil includes operators for each of the five pieces of equipment
(three on site and two at Pit 30), and five drivers for the trucks. If fill soil is being placed within
the first 10 feet of the excavation, the production rate is the same but there will be no vibratory
roller to provide compaction.

. Volume of fill soil for first 10 feet = 66,287 yd3

" Days to place fill soil in first 10 feet = 66,287 yd3 /1,280 yd3/day
= 52 days

. Labor (4 operators and 5 drivers) = $37/hr x 8 hrs/day/person

= $296/day/person

* Remaining Pit 30 fill soil = 90,838 yd3

* Days to place remaining fill soil = 90,838 yd3 /1,280 yd3/day
=71 days

* Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person

= $296/day/person.

Compacted Silt loam: Compacted silt loam can be obtained from Pit 30 and must be trucked to
the site. Therefore, it is assumed that the compacted silt loam from Pit 30 can be backfilled at a
rate of 160 yd3/hour. This production rate is based on using five trucks hauling 16 yd3 each and
making two trips every hour, one excavator, and one front-end loader at Pit 30, and one front-end
loader, one bulldozer, and one vibratory roller on site. Operating the equipment for 8 hours each
day, the production rate equals 1,280 yd/day. Labor for backfilling Pit 30 silt loam includes
operators for each of the five pieces of equipment (three on site and two at Pit 30), and five'
drivers for the trucks.

* Compacted silt loam (Pit 30) = 14,040 yd'

* Days to place compacted silt loam - 14,040 yd' / 1,280 yd3/day

= 11 days

* Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person

-$296/day/person.

Silt Loam and Pea Gravel: The silt loam for this layer can be obtained from Pit 30. Like the fill
soil, Pit 30 silt loam needs to be trucked to the site, it is assumed that the silt loam from Pit 30
can be backfilled at a rate equal to 160 yd/hour. This production rate is based on using five
trucks hauling 16 yd3 each and making two trips every hour, one excavator and one front-end
loader at Pit 30, and one front-end loader and one bulldozer on site. Operating the equipment for
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8 hours each day, the production rate equals 1,280 yd3/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. It is assumed that the pea gravel can
be delivered to the site, blended with the silt loam, and placed in the excavation at a rate of 160
yd3lhour. Labor for backfilling silt loam and pea gravel includes operators for each of the four
pieces of equipment (two on site and two at Pit 30), and five drivers for the trucks.

* Silt loam (Pit 30)
* Pea gravel (purchased)
* Total volume to backfill

. Days to place compacted silt loam

. Pit 30 labor (2 op. and 5 drivers)

0 On site labor (2 operators)

= 12,910 yd'
= 1,434 yd3

=14,344 yd3

= 14,344 yd' / 1,280 yd3/day

= 11 days

= $37/hr x 8 hrs/day/person

- $296/day/person

= $37/hr x 8 hrs/day/person

= $296/day/person.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

* Area to be revegetated = 234,850 R2 =26,094 yd2

. Revegetation (includes lime, fertilizer, and seed) =$1 .63/yd2

. Production rate = 1,000 yd/day = 26 days.

During all restoration activities (backfilling, compaction, and revegetation), it is required to have
a water truck in operation. The costs associated with the water truck include the truck and one
driver.

Days required for restoration
Labor (one driver)

= 210 days
= $37/hour x 8 hours/day

- $296/day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support

. Contractor support rate

* Time to prepare post-construction
documents

. Labor rate for post-construction
documents

= 239.4 weeks= 1,197 days

$237/hour= $1,896/day (see general
assumptions)

- 160 hours (assumption)

SS50/hour (assumption).
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Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alternative 2. Refer to the Alternative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

a Surveillance/inspections

- Area of cap system

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

Cap maintenance (area of cap + riprap apron
- Area of cap system (including berm)

= 234,850 R2

= 80 hours (16 hours for every 50,000
ft2)

= SI 12/hour ($56/hour/team member)

$ S47,000/event ($1,000 for every
5,000 f2).

area)
= 234,850 fl?

- Area requiring repair (10% of total area) = 23,485 f2 -2,609 yd2

- Oversight (cap material 32 yd3/hour)

- Oversight (planting 1,000 yd2/day)

= 7 days (8 hours/day @ 56/hour)

= 3 days (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.5.6 Representative Site 216-B-57 Trench (Cost
Tables D-95 through D-98)

This site work was estimated to take 28.4 weeks (6.8 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

* Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and construction temporary facilities, performing the site survey, and performing
decontamination setup.

* Excavate/dispose: 86 days (17.2 weeks)

* Restore/Cap: 4ldays (8.2 weeks)

* Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

The total construction duration = 142 days = 28.4 weeks -6.8 months.
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Site Description: The following information can be found in Table D-103 or on the table
presented under general assumptions.

D-151

* Area of contaminant mass =200 ft x 14 R =2,800 f2
. Depth of overburden soil =15 ftbgs
" Total depth of excavation = 45 ft bgs
* Area of disturbance =335 f x 149 ft 49,915 if.

The following volumes have been calculated using the site information. This information and
quantities used to generate this information is also provided in Table D-104.

" Total excavation volume (based on 1.5H:IV side slopes) =43,929 yd3

* Depth of contaminated soil (45ft -15f) =30 ft
* Volume of contaminated soil (2,800fW x 30ft) /27 = 3,111 yd'
. Volume of overburden soil (based on 1.5H:1V side slopes) = 40,818 yd'
* Volume of material needed for blend (3,111 yd3 x 5) = 15,556 yd'
. Volume of Pit 30 material needed for blend =0 yd3

* Volume of material to ERDF (3,111 yd'+ 15,556 yd') = 18,667 yd'
* Overburden available for backfill = 25,262 yd3

* Total backfill volume required = 43,929 yd3

* Cap material: Compacted Silt loam (from Pit 30) = 2,861 yd'
Silt loam & Pea Gravel =3,007 yd'
Pea Gravel (10% of mix) = 301 yd3

Silt loam (from Pit 30) = 2,707 yd'
* Total fill soil needed =38,061 yd'
" Using 25,262 yd3 overburden, Pit 30 fill soil needed = 12,799 yd3.

Fluor Hanford Oversight: As indicated in the general assumptions, Fluor Hanford will provide
oversight for the duration of the construction activities (mobilization through demobilization).

* Duration of construction oversight = 142 days
. Construction oversight rate = $215/hour or $1,720/day.

During decontamination activities, Fluor Hanford will provide four RCTs to scan materials and
equipment leaving the site.

* RCTs (4 at decon pad) =$56/hour x 8 hours/day x 4 RCTs

= S 1,792/day.

During all excavation activities on site Fluor Hanford will provide one RCT per excavator to
scan the soil coming from the excavation to determine if the soil is considered overburden or
contaminated.

. RCT (1 per on site excavator) = S56/hour x 8 hours/day
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= $448/day.

Fluor Hanford Sampling: Soil samples and air samples will be collected throughout the
duration of construction. The frequency of each type of sample is described below.

Soil Samplin2: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collected equals six samples per site
within the overburden soil, and one sample for every 845 yd3 of excavated contaminated soil
(bulked by 15%). These samples will be analyzed in an on-site laboratory. Quality control
samples will be sent to an off-site laboratory at a rate of I for every 20 samples collected (5% of
samples collected) or a minimum of one per site. Labor to collect soil samples includes one
sample technician (half time) and one RCT (full time).

* Number of overburden samples
. Cost per sample (on-site lab)
* Cost per sample (off-site lab)
" Volume of contaminated soil + 15%
" Number of contaminated soil samples

" Cost per sample (on-site lab)
. Cost per sample (off-site lab)
* Labor (sample tech)

* Labor (RCT)

. Labor (total)
. Days of sampling

=6 samples
=$1,100/ sample
= $5,000 / sample

=3,111 yd3 + 15%
- 3,578 yd3 /845 yd'

=5 samples

= $5,000 / sample

= $5,000 / sample

= (S56/hour) x (8 hours/day) x 1/2
= $224/day
= ($56/hour) x (8 hours/day)
= S448/day

=S672/day

= 86 days.

Air Sampling: Air samples will be collected during excavation activities, placement of first layer
of backfill material, and dynamic compaction. The rate at which air samples will be collected
equals one air sample per day in which the above referenced activities are taking place. Each
sample collected will cost 1,000 to analyze plus labor to collect the samples and $500 per sample
in sampling equipment. Labor to collect air samples includes one sample technician (full time)
and one RCT (full time).

* Number of days for excavation = 86 days

* Number of days to backfill first layer = 2 days
* Number of days for dynamic compaction = 2 days
* Number of air samples collected =90 samples
* Labor (one sample tech and one RCT) = ($56/hour) x (8 hours/day) x 2

=$896/day.
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Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions for
Alternative 3, the cost for transportation and disposal of contaminated material at the ERDF is
S1,100 per container. This cost includes labor cost to install the liners, material cost for the
liners, transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOE/EM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

* Volume of contaminated soil = 3,111 yd'
. Volume of soil to ERDF = 18,667 (see Site Description)
* Number of containers = 18,667 yd3 x I container/i Iyd3

= 1,697 containers.

Mobilization/Demobilization: During the implementation of the RA, an office trailer and
storage trailer are assumed to be rented as part of the office trailer and storage trailer cost. Other
costs under field support are field office support and the mobilization, demobilization, monthly
rental, and operation costs of a generator (site utilities on cost table) during the construction
period. Field office support consists of trailer amenities (a computer, a printer/copier/scanner,
paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site

- One hydraulic excavator and one operator
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one driver
- One office trailer
- One storage trailer
- Four laborers.

. Pit 30

- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

* Mobilization and demobilization = (1 mob +1 demob) x 8 hrs/day x $37/hr
= S592/person,

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

* Area of construction survey - Area of disturbance + 20%
=49,915 f19 /43,560 fe/acre x 1.2
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= 1.38 acres

* Cost to perform survey = $1,748/acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

. Length of temporary fence =2x (width + length)+20%

=2x(335 f+149 f)x1.2
= 1,162 ft.

A haul road is assumed to be installed from the main road to the site. The haul road will consist
of 6 inches of 1.5 inch gravel. The cost of the haul road is based on the following:

* Length of haul road = 1,500 ft
* Width of haul road = 24 ft
* Gravel = [(24ft x 1,500ft) + 10%] = 39,600 ft2 = 4,400 yd2

* Cost when place at 6-in = S7.36/yd2 .

Decontamination: A decontamination pad will be construction to clean trucks leaving the site
and equipment before demobilization. The decontamination pad constructed for Alternative 5 is
the same pad discussed in Alternative 3. Refer to Alternative 3 for decontamination pad
descriptions.

The rate of decontamination water usage is assumed to be 1,000 gallon/month. The time that the
decontamination pad is in use (during excavation of contaminated soils) equals 43 days.

* Decontamination water = (1,000 gal/month)(lmonth/2Idays)(43 days)
=2,050 gal.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

Duration of Contaminated soil excavation = 43 days
Labor rates (4 laborers) = $37/hour/laborer x 4 laborers

= S148/hour x 8 hours/day

=S 1,1 84/day.

Excavation: The overburden excavation will be performed using one hydraulic excavator and
one front-end loader. Overburden soil will be excavated by removing non-contaminated soil and
placing it on the ground next to the excavation. A front-end loader will be used to move the soil
to a nearby stock pile. Due to screening requirements (radiation screening of excavated soil), the
excavation of overburden soil is expected to proceed at a rate of 120 yd3/hour or 960 yd/day. It
is assumed that the overburden stockpile can be placed close enough to the excavation to allow
the production rate of the front-end loader to meet or exceed that of the excavator. Labor for
overburden excavation consists of two operators (one for the excavator and one for the front-end
loader) and one RCT to screen the excavated soil.

* Volume of overburden soil - 40,818 yd'
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. Days to excavate overburden soil = 40,818 yd' / 960 yd'/day

= 43 days

* Labor (2 operators) = $37/hr x 8 hrs/day/person

- $296/day/person.

Contaminated soil will be excavated using one hydraulic excavator and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator can
excavate the contaminated material and load it directly into the disposal containers mounted on
the trucks. Due to blending requirements (5 parts clean to I part contaminated), the limited
number of containers that can be taken to the ERDF on a daily basis (40 containers), and the
limited volume of soil per container (11 yd3/container), the excavation of contaminated soil is
expected to proceed at a rate of 73 yd3/day (based on 440 yd3/day and 5:1 blending ratio). The
excavator will be used to bring overburden soil back to the excavation for blending purposes. It
is assumed that the front-end loader can meet or exceed the excavation production rate. Labor
for contaminated soil excavation consists of two operators (one for the excavator and one for the
front-end loader), one RCT with the excavator to screen the excavated soil, four laborers to
perform decontamination activities, and four RCTs to screen decontaminated containers and
trucks.

. Volume of contaminated soil - 3,111 yd'
* Days to excavate contaminated soil = 3,111 yd / 73yd3/day

= 43 days

. Labor (4 laborers & 2 operators) = $37/hr x Shrs/day/person
= $296/day/person.

During all excavation activities, it is required to have a water truck in operation. The costs
associated with the water truck include the truck and one driver.

* Days required for excavation = 43 days+ 43 days =86 days
* Labor (one driver) = $37/hour x 8 hours/day

- S296/day.

Site Restoration: Site restoration will consist of backfilling the excavation to within 40 inches
of final grade with fill soil [consists of clean overburden soil previously excavated if available
and/or fill materials obtained from the local borrow pit (Pit 30)]. Once ten feet of fill soil is
placed into the excavation using a front-end loader and a bulldozer, the material will be
dynamically compacted. Following dynamic compaction, fill soil will be placed to the desired
depth (final grade minus 40 inches) using a front-end loader, a bulldozer, and vibratory roller for
compaction. Following the placement of the fill soil, cap soils will be placed to final grade. Cap
soils consist of 20 inches of compacted silt loam (obtained from Pit 30) and 20 inches of a silt
loam pea gravel mixture (silt loam obtained from Pit 30 and pea gravel purchased). The
compacted silt loam layer will be placed using a front-end loader, a bulldozer, and a vibratory
roller. The silt loam pea gravel layer will be placed with a front-end loader and bulldozer (no
compaction required).

Based on the information provided under Site Description, backfill volumes are as follows:
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Total backfill volume = 43,929 yd'

0 Required volume of compacted silt loam (Pit 30) =2,861 yd3

. Required volume of silt loam (Pit 30)
* Required volume of pea gravel
* Volume of fill soil needed
. Available Overburden material
. Required fill soil from Pit 30
. Fill soil needed to achieve first 10 foot lift

=2,707 yd3

-301 yd3

- 38,061 yd3

-25,262 yd3

-12,799 yd3

-2,393 yd3.

Dynamic Compaction: To avoid contact with the contaminated soil left in place, ten feet of fill
soil will be placed on top of the remaining contaminated soil. This material will then be
dynamically compacted using a crane with a large weight. To achieve compaction, the crane
will drop the weight onto the backfill material. The assumed production rate is 5,000 ft2/day.
Labor for dynamic compaction includes one operator and one oiler.

. Area requiring dynamic compaction
* Compaction rate
. Days to perform dynamic compaction
. Labor (one operator and one oiler)

= 10,120 f2
= 5,000 ft2 day

=2 days

= $37/hr x 8 hr/day/person
- $296/day/person.

Overburden Material: It is assumed that the overburden soil can be backfilled at a rate equal to
185 yd3/hour. Operating the equipment for 8 hours each day, the production rate equals 1,480
yd3/day. Labor for backfilling overburden material includes operators for each of the two pieces
of equipment being used. If there is enough volume of overburden soil to place in the excavation
following dynamic compaction, that soil will be placed at the same production rate using a front-
end loader, a bulldozer, and a vibratory roller.

. Volume needed to place 10 feet

. Days to place first 10 feet

* Labor (2 operators)

. Remaining overburden
* Days to place remaining overburden

0 Labor (3 operators)

=2,393 yd3

=2,393 yd3 /1,480 yd3/day
=2 days
= $37/hr x 8 hrs/day/person
= $296/day/person
= 22,869 yd"
= 22,869 yd' / 1,480 yd'/day

= 16 days

= $37/hr x 8 hrs/day/person

= $296/day/person.

Pit 30 Fill Soil: Because Pit 30 fill soil needs to be trucked to the site, it is assumed that the fill
soil from Pit 30 can be backfilled at a rate equal to 160 yd3/hour. This production rate is based
on using five trucks hauling 16 yd3 each and making two trips every hour, one excavator, and
one front-end loader at Pit 30, and one front-end loader, one bulldozer, and one vibratory roller

D-156



DOERL-2003-64 DRAFT A

on site. Operating the equipment for 8 hours each day, the production rate equals 1,280 yd'/day.
Labor for backfilling Pit 30 fill soil includes operators for each of the five pieces of equipment
(three on site and two at Pit 30), and five drivers for the trucks. If fill soil is being placed within
the first 10 feet of the excavation, the production rate is the same but there will be no vibratory
roller to provide compaction.

* Remaining Pit 30 fill soil = 12,799 yd'
. Days to place remaining fill soil = 12,799 yd3 /1,280 yd3/day

= 10 days

* Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person
- $296/day/person.

Compacted Silt Loam: Compacted silt loam can be obtained from Pit 30 and must be trucked to
the site. Therefore, it is assumed that the compacted silt loam from Pit 30 can be backfilled at a
rate of 160 yd3i/hour. This production rate is based on using five trucks hauling 16 yd3 each and
making two trips every hour, one excavator, and one front-end loader at Pit 30, and one front-end
loader, one bulldozer, and one vibratory roller on site. Operating the equipment for 8 hours each
day, the production rate equals 1,280 yd3/day. Labor for backfilling Pit 30 silt loam includes
operators for each of the five pieces of equipment (three on site and two at Pit 30), and five
drivers for the trucks.

. Compacted silt loam (Pit 30) = 2,861 yd3

* Days to place compacted silt loam = (2,861 yd) /(1,280 yd3/day)
2.S days

. Labor (5 operators and 5 drivers) = S37/hr x 8 hrs/day/person
= $296/day/person.

Silt Loam and Pea Gravel: The silt loam for this layer can be obtained from Pit 30. Like the fill
soil, Pit 30 silt loam needs to be trucked to the site, it is assumed that the silt loam from Pit 30
can be backfilled at a rate equal to 160 yd3/hour. This production rate is based on using five
trucks hauling 16 yd3 each and making two trips every hour, one excavator and one front-end
loader at Pit 30, and one front-end loader and one bulldozer on site. Operating the equipment for
8 hours each day, the production rate equals 1,280 yd3/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. It is assumed that the pea gravel can
be delivered to the site, blended with the silt loam, and placed in the excavation at a rate of 160
yd'/hour. Labor for backfilling silt loam and pea gravel includes operators for each of the four
pieces of equipment (two on site and two at Pit 30), and five drivers for the trucks.

* Silt loam (Pit 30) = 2,707 yd'
* Pea gravel (purchased) = 301 yd3

. Total volume to backfill = 3,007 yd3
* Days to place compacted silt loam -3,007 yd3 / 1,280 yd3/day

= 2.5 days
* Pit 30 labor (2 op. and 5 drivers) = S37/hr x 8 hrs/day/person
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. On site labor (2 operators)
= S296/day/person
= $37/hr x 8 hrs/day/person
= $296/day/person.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

a Area to be revegetated = 49,915 f1 = 5,546 yd2

. Revegetation (includes lime, fertilizer, and seed) = S1.63/yd 2

. Production rate = 1,000 yd2/day =6 days.

During all restoration activities (backfilling, compaction, and revegetation), it is required to have
a water truck in operation. The costs associated with the water truck include the truck and one
driver.

. Days required for restoration

. Labor (one driver)
=41 days
= $37/hour x 8 hours/day

= $296/day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support
* Contractor support rate

* Time to prepare post-construction
documents

" Labor rate for post-construction
documents

= 28.4 weeks - 142 days

$237/hour = $1,896/day (see general
assumptions)
160 hours (assumption)

$50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alternative 2. Refer to the Alternative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

. Surveillance/inspections

- Area of cap system

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

= 49,915 ft

= 16 hours (16 hours for every
50,000 f9)

= $112/hour (SS6/hour/team
member)

= I20,000/event (S1,000 for every
5,000 fR).
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. Cap maintenance (area of cap + riprap apron area)

- Area of cap system

- Area requiring repair (10% of total
area)

- Oversight (cap material 32 yd3/hour)

- Oversight (planting 1,000 yd2/day)

= 49,915 ft
= 4,992 ft = 555 yd2

= 2 day (8 hours/day @ $56/hour)
= 1 day (8 hours/day @ $56/hour).

Monitoring. Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.5.7 Representative Site 216-B-58 Trench (Cost
Tables D-103 through D-102)

This site work was estimated to take 7.2 weeks (1.7 months) based on the following breakdown.
Time required for preparing pre- and post-construction submittals is in addition to the times
estimated here.

. Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and construction temporary facilities, performing the site survey, and performing
decontamination setup.

" Excavate/dispose: 12 days (2.4 weeks)

. Restore/Cap: 9 days (1.8 weeks)

. Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.

The total construction duration =36 days =7.2 weeks 1.7 months.

Site Description: The following information can be found in Table D-103 or on the table
presented under general assumptions.

. Area of contaminant mass
* Depth of overburden soil
* Total depth of excavation
. Area of disturbance

=200 t x 10 ft=2,000 fl
= 10 ft bgs
- 17 ftbgs
=251 ft x 61 ft -15,311 fe.

The following volumes have been calculated using the site information. This information and
quantities used to generate this information is also provided in Table D-104.

. Total excavation volume (based on 1.5H:IV side slopes) -5,450 yd3

. Depthofcontaminatedsoil(17ft-1Oft) -7ft
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0 Volume of contaminated soil (2,000f1 x 7fM) / 27 =518 yd3

. Volume of overburden soil (based on l.5H:1V side slopes) = 4,931 yd3

. Volume of material needed for blend (518 yd3 x 5)
. Volume of Pit 30 material needed for blend
* Volume of material to ERDF (518 yd3 + 2,590 yd3)
* Overburden available for backfill
* Total backfill volume required
* Cap material: Compacted Silt loam (from Pit 30)

Silt loam & Pea Gravel
Pea Gravel (10% of mix)
Silt loam (from Pit 30)

* Total fill soil needed
* Using 2,341 yd3 overburden, Pit 30 fill soil needed

= 2,590 yd'
=0 yd3
=3,108 yd'
= 2,341 yd'
= 5,450 yd'
= 805 yd3

=898 yd'
=90 yd3

= 808 yd3

= 3,747 yd3

= I,406 yd3.

Fluor Hanford Oversight: As indicated in the general assumptions, Fluor Hanford will provide
oversight for the duration of the construction activities (mobilization through demobilization).

0 Duration of construction oversight =36 days
. Construction oversight rate - $215/hour or $1,720/day.

During decontamination activities Fluor Hanford will provide four RCTs to scan materials and
equipment leaving the site.

0 RCTs (4 at decon pad) = $56/hour x 8 hours/day x 4 RCTs

= $1,792/day.

During all excavation activities on site, Fluor Hanford will provide one RCT per excavator to
scan the soil coming from the excavation to determine if the soil is considered overburden or
contaminated.

0 RCT (1 per on site excavator) = $56/hour x 8 hours/day

= $448/day.

Fluor Hanford Sampling: Soil samples and air samples will be collected throughout the
duration of construction. The frequency of each type of sample is described below.

Soil Samplin2: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collected equals six samples per site
within the overburden soil, and one sample for every 845 yd of excavated contaminated soil
(bulked by 15%). These samples will be analyzed in an on-site laboratory. Quality control
samples will be sent to an off-site laboratory at a rate of I for every 20 samples collected (5% of
samples collected) or a minimum of one per site. Labor to collect soil samples includes one
sample technician (half time) and one RCT (full time).

* Number of overburden samples = 6 samples
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. Cost per sample (on-site lab)

. Cost per sample (off-site lab)

. Volume of contaminated soil + 15%

. Number of contaminated soil samples

* Cost per sample (on-site lab)
. Cost per sample (off-site lab)
. Labor (sample tech)

. Labor (RCT)

. Labor (total)
* Days of sampling

= $1,100 /sample
$5,000 /sample

518 yd3 + 15%

=596 yd' /845 yd3

I I sample

- $5,000 / sample

= $5,000 / sample

=($56/hour) x (8 hours/day) x 1/2

$224/day

=($56/hour) x (8 hours/day)

= $448/day

= $672/day
= 12 days.

Air Sampling: -Air samples will be collected during excavation activities, placement of first layer
of backfill material, and dynamic compaction. The rate at which air samples will be collected
equals one air sample per day in which the above referenced activities are taking place. Each
sample collected will cost 1,000 to analyze plus labor to collect the samples and $500 per sample
in sampling equipment. Labor to collect air samples includes one sample technician (full time)
and one RCT (full time).

* Number of days for excavation
* Number of days to backfill first layer

= 12 days

= 1.5 days

. Number of days for dynamic compaction =2 days
* Number of air samples collected
. Labor (one sample tech and one RCT)

= 16 samples

= ($56/hour) x (8 hours/day) x 2

= $896/day.

Fluor Hanford Transportation and Disposal: As mentioned in the general assumptions for
Alternative 3, the cost for transportation and disposal of contaminated material at the ERDF is
$1,100 per container. This cost includes labor cost to install the liners, material cost for the
liners, transportation to the ERDF, and ERDF storage costs. ERDF storage cost is obtained from
DOEEM-0387 "Profiles of Environmental Restoration CERCLA Disposal Facilities", July
1999. The number of containers for disposal is calculated as follows:

. Volume of contaminated soil
* Volume of soil to ERDF
. Number of containers

= 518 yd'

- 3,018 (see Site Description)
- 3,018 yd3x I container/lIyd3

= 275 containers.

Mobilization/Demobilization: During the implementation of the RA, an office trailer and
storage trailer are assumed to be rented as part of the office trailer and storage trailer cost. Other
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costs under field support are field office support and the mobilization, demobilization, monthly
rental, and operation costs of a generator (site utilities on cost table) during the construction
period. Field office support consists of trailer amenities (a computer, a printer/copier/scanner,
paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

. Site

- One hydraulic excavator and one operator
- One bulldozer and one operator
- One front-end loader and one operator
- One water truck and one driver
- One office trailer
- One storage trailer
- Four laborers.

" Pit 30

- One hydraulic excavator and one operator
- One front-end loader and one operator
- Five dump trucks and five drivers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as
follows:

Mobilization and demobilization = (1 mob + I demob) x 8 lrs/day x $37/hr
= $592/person.

It is assumed that a topographical construction survey will be performed before disturbing the
site. The cost for the construction survey is based on the following:

" Area of construction survey = Area of disturbance + 20%
- (15,311 f) /(43,560 f 2/acre) x 1.2
=0.42 acres

" Cost to perform survey = $1,748/acre.

Temporary blaze orange fence will be placed around the site for protection from the excavation
area. The cost of the temporary fence is based on the following:

* Length of temporary fence -2 x (width +length) +20%

=2x(251 ft+61 ft)x 1.2
- 750 ft.

A haul road is assumed to be installed from the main road to the site. The haul road will consist
of 6 inches of 1.5 inch gravel. The cost of the haul road is based on the following:

* Length of haul road = 1,500 ft
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. Width of haul road =24ft
" Gravel =[(24ft x 1,500ft) + 10%]= 39,600 fl2 = 4,400 yd2

. Cost when place at 6" = $7.36/yd2 .

Decontamination: A decontamination pad will be constructed to clean trucks leaving the site
and equipment before demobilization. The decontamination pad constructed for Alternative 5 is
the same pad discussed in Alternative 3. Refer to Alternative 3 for decontamination pad
descriptions.

The rate of decontamination water usage is assumed to be 1,000 gallon/month. The time that the
decontamination pad is in use (during excavation of contaminated soils) equals 12 days.

* Decontamination water - (1,000 gal/month)(lmonth/2ldays)(12 days)
- 600 gal.

The decontamination pad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

. Duration of Contaminated soil excavation = 12 days
* Labor rates (4 laborers) - $37/hour/laborer x 4 laborers

- S148/hour x 8 hours/day
-$1,184/day.

Excavation: The overburden excavation will be performed using one hydraulic excavator and
one front-end loader. Overburden soil will be excavated by removing non-contaminated soil and
placing it on the ground next to the excavation. A front-end loader will be used to move the soil
to a nearby stock pile. Due to screening requirements (radiation screening of excavated soil), the
excavation of overburden soil is expected to proceed at a rate of 120 yd3/hour or 960 yd3/day. It
is assumed that the overburden stockpile can be placed close enough to the excavation to allow
the production rate of the front-end loader to meet or exceed that of the excavator. Labor for
overburden excavation consists of two operators (one for the excavator and one for the front-end
loader) and one RCT to screen the excavated soil.

. Volume of overburden soil = 4,931 yd'

. Days to excavate overburden soil - 4,931 yd' / 960 yd3/day
=5days

. Labor (2 operators) = S37/hr x 8 hrs/day/person
= $296/day/person.

Contaminated soil will be excavated using one hydraulic excavator and one front-end loader.
Trucks are expected to have access to the excavation area such that the hydraulic excavator can
excavate the contaminated material and load it directly into the disposal containers mounted on
the trucks. Due to blending requirements (5 parts clean to l part contaminated), the limited
number of containers that can be taken to the ERDF on a daily basis (40 containers), and the
limited volume of soil per container (11 yd/container), the excavation of contaminated soil is
expected to proceed at a rate of 73 yd3/day (based on 440 yd3/day and 5:1 blending ratio). The
excavator will be used to bring overburden soil back to the excavation for blending purposes. It
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is assumed that the front-end loader can meet or exceed the excavation production rate. Labor
for contaminated soil excavation consists of two operators (one for the excavator and one for the
front-end loader), one RCT with the excavator to screen the excavated soil, four laborers to
perform decontamination activities, and four RCTs to screen decontaminated containers and
trucks.

* Volume of contaminated soil =518 yd'
* Days to excavate contaminated soil = 518 yd3 / 73yd3/day

=7 days
* Labor (4 laborers & 2 operators) = $37/hr x Shrs/daylperson

= $296/day/person

During all excavation activities, it is required to have a water truck in operation. The costs
associated with the water truck include the truck and one driver.

. Days required for excavation = 5 days+ 7 days = 12 days

. Labor (one driver) = $37lhour x 8 hours/day
= $296/day.

Site Restoration: Site restoration will consist of backfilling the excavation to within 40 inches
of final grade with fill soil [consists of clean overburden soil previously excavated if available
and/or fill materials obtained from the local borrow pit (Pit 30)]. Once ten feet of fill soil is
placed into the excavation using a front-end loader and a bulldozer, the material will be
dynamically compacted. Following dynamic compaction, fill soil will be placed to the desired
depth (final grade minus 40 inches) using a front-end loader, a bulldozer, and vibratory roller for
compaction. Following the placement of the fill soil, cap soils will be placed to final grade. Cap
soils consist of 20 inches of compacted silt loam (obtained from Pit 30) and 20 inches of a silt
loam pea gravel mixture (silt loam obtained from Pit 30 and pea gravel purchased). The
compacted silt loam layer will be placed using a front-end loader, a bulldozer, and a vibratory
roller. The silt loam pea gravel layer will be placed with a front-end loader and bulldozer (no
compaction required).

Based on the information provided under Site Description, backfill volumes are as follows:

. Total backfill volume =5,450 yd'
* Required volume of compacted silt loam (Pit 30) =805 yd3

* Required volume of silt loam (Pit 30) = 808 yd3

* Required volume of pea gravel =90 yd3

. Volume of fill soil needed = 3,747 yd'
* Available Overburden material = 2,341 yd"
* Required fill soil from Pit 30 = 1,406 yd'
* Fill soil needed to achieve first 10 foot lift -2,074 yd'.

Dynamic Compaction: To avoid contact with the contaminated soil left in place, ten feet of fill
soil will be placed on top of the remaining contaminated soil. This material will then be
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dynamically compacted using a crane with a large weight. To achieve compaction, the crane
will drop the weight onto the backfill material. The assumed production rate is 5,000 f1/day.
Labor for dynamic compaction includes one operator and one oiler.

* Area requiring dynamic compaction
* Compaction rate
* Days to perform dynamic compaction
* Labor (one operator and one oiler)

=9,200 A'
= 5,000 f/day

=2 days
= $37/hr x 8 br/day/person
= $296/day/person.

Overburden Material: It is assumed that the overburden soil can be backfilled at a rate equal to
185 yd3/hour. Operating the equipment for 8 hours each day, the production rate equals 1,480
yd3/day. Labor for backfilling overburden material includes operators for each of the two pieces
of equipment being used. If there is enough volume of overburden soil to place in the excavation
following dynamic compaction, that soil will be placed at the same production rate using a front-
end loader, a bulldozer, and a vibratory roller.

" Volume needed to place 10 feet
* Days to place first 10 feet

. Labor (2 operators)

" Remaining overburden
. Days to place remaining overburden

0 Labor (3 operators)

-2,074 yd3

= 2,074 yd3 / 1,480 yd3/day
= 1.5 days

= $37/hr x 8 hrs/day/person
= S296/day/person

=267 yd3

= 267 yd / 1,480 yd'/day
= 0.5 days

= $37/hr x 8 hrs/day/person
= $296/day/person.

Pit 30 Fill Soil: Because Pit 30 fill soil needs to be trucked to the site, it is assumed that the fill
soil from Pit 30 can be backfilled at a rate equal to 160 yd3/hour. This production rate is based
on using five trucks hauling 16 yd' each and making two trips every hour, one excavator, and
one front-end loader at Pit 30, and one front-end loader, one bulldozer, and one vibratory roller
on site. Operating the equipment for 8 hours each day, the production rate equals 1,280 yd'/day.
Labor for backfilling Pit 30 fill soil includes operators for each of the five pieces of equipment
(three on site and two at Pit 30), and five drivers for the trucks. If fill soil is being placed within
the first 10 feet of the excavation, the production rate is the same but there will be no vibratory
roller to provide compaction.

. Remaining Pit 30 fill soil
* Days to place remaining fill soil

* Labor (5 operators and 5 drivers)

=1,406 yd'
= 1,406 yd3/ 1,280 yd3 /day
=l day
= S37/hr x 8 hrs/day/person
=S296/day/person.

D-165



DOE/RL-2003-64 DRAFT A

Compacted Silt Loam: Compacted silt loam can be obtained from Pit 30 and must be trucked to
the site. Therefore, it is assumed that the compacted silt loam from Pit 30 can be backfilled at a
rate of 160 yd3/hour. This production rate is based on using five trucks hauling 16 yd3 each and
making two trips every hour, one excavator, and one front-end loader at Pit 30, and one front-end
loader, one bulldozer, and one vibratory roller on site. Operating the equipment for 8 hours each
day, the production rate equals 1,280 yd'/day. Labor for backfilling Pit 30 silt loam includes
operators for each of the five pieces of equipment (three on site and two at Pit 30), and five
drivers for the trucks.

* Compacted silt loam (Pit 30) = 805 yd'
. Days to place compacted silt loam =805 yd3 /1,280 yd3/day

= 1 day

* Labor (5 operators and 5 driven) - $37/hr x 8 hrs/day/person

= $296/day/person.

Silt Loam and Pea Gravel: The silt loam for this layer can be obtained from Pit 30. Like the fill
soil, Pit 30 silt loam needs to be trucked to the site, it is assumed that the silt loam from Pit 30
can be backfilled at a rate equal to 160 yd/hour. This production rate is based on using five
trucks hauling 16 yd3 each and making two trips every hour, one excavator and one front-end
loader at Pit 30, and one front-end loader and one bulldozer on site. Operating the equipment for
8 hours each day, the production rate equals 1,280 yd3/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. It is assumed that the pea gravel can
be delivered to the site, blended with the silt loam, and placed in the excavation at a rate of 160
yd3/hour. Labor for backfilling silt loam and pea gravel includes operators for each of the four
pieces of equipment (two on site and two at Pit 30), and five drivers for the trucks.

* Silt loam (Pit 30) = 808 yd'
* Pea gravel (purchased) = 90 yd3

" Total volume to backfill = 898 yd'
* Days to place compacted silt loam =898 yd3 /1,280 yd3/day

=1 days
* Pit 30 labor (2 op. and 5 drivers) - $37/hr x 8 hrs/day/person

= $296/day/person
* On site labor (2 operators) = $37/hr x 8 hrs/day/person

= $296/day/person.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

* Area to be revegetated = 15,311 f? = 1,701 yd2

* Revegetation (includes lime, fertilizer, and seed) = $1.63/yd 2

* Production rate = 1,000 yd2/day=2 days.
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During all restoration activities (backfilling, compaction, and revegetation), it is required to have
a water truck in operation. The costs associated with the water truck include the truck and one
driver.

. Days required for restoration
" Labor (one driver)

=9 days
= $37/hour x 8 hours/day

= $296/day.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculated as follows:

* Duration of contractor support
. Contractor support rate

. Time to prepare post-construction
documents

. Labor rate for post-construction
documents

= 7.2 weeks=36 days

= $237/hour = $1,896/day (see general
assumptions)

= 160 hours (assumption)

= S50/hour (assumption).

Surveillance and Cap Maintenance: The costs associated with surveillance and cap
maintenance are operation and maintenance costs and are incurred annually. The surveillance
and cap maintenance is expected to be equal to the site inspection/surveillance and existing cover
maintenance cost items under Alternative 2. Refer to the Alternative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

* Surveillance/inspections

- Area of cap system

- Team hours to complete inspections

- Hourly rate for team (2 people/team)

- Radiation surveys of surface soil

= 15,311fI2

16 hours (16 hours for every 50,000
f2)

= $112/hour ($56/hour/team member)

= $3,000/event ($1,000 for every
5,000 1).

. Cap maintenance (area of cap + riprap apron area)

- Area of cap system = 15,311 f2

- Area requiring repair (10/ of total area) = 1,531 ft2 = 170 yd2

- Oversight (cap material 32 yd3/hour)

- Oversight (planting 1,000 yd2/day)

= 1 day (8 hours/day @ $56/hour)

= 1 day (8 hours/day @ S56/hour).

Monitoring. Monitoring includes collecting groundwater samples from down-gradient wells to
evaluate the performance of the cap system. As indicated in the general assumptions, these
monitoring costs are institutional costs and are not included in this cost estimate.
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Figure D-1. Modified Resource Conservation and Recovery Act of 1976
Subtitle C Barrier.
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Alternative 2, Maintain Existing Soil Cover and/or Cap, Institutional Controls, and Monitored Natural Attenuation, costs are presented
for the representative waste sites in Tables D-1 through D-32.

Table D-1. (Alternative 2), 216-T-26 Crib Representative Site, Capital Cost 200-TW-I Scavenged Tank Waste Group, Hanford Site, Washington State.

ttIl 4 ftrowi51ati j A KqalpmeaJ
f anila ,si Iqupiiaslsr ahmall Ur Mar_

FLUOR HANFORD COST
IMPLEMENT INSTITUTIONAL CONTROLS

Prepare Deed Restrictions 200 hour 56.00 s0 s0 $11.200 s0 $11,200

Finor Hanford Field Costs so s0 $11,200 o S11,200

U&A on Labor Cost@ 15% $1,680 $1.680
O&A on Material Cost @ 15% s0 so

O&A on Equipnent Cost @ 15% 10 0

Floor Hanford Total Cost s0 s0 $12.880 30 $12,880

Contingency on Total Field Costa @ 20% $2.576

TOTAL COST 315,456
G&A = General and administrative.

-J
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Table D-2. (Alternative 2), 216-T-26 Crib Representative Site, Periodic Cost
200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State.

Item Cost (S)

Annual Per 5 Years Per 30 Nos

Site inspection S1,792 Cost is based on 16 hours @ $112/hour for every
50,000 f6. (Site - 900 R2).

Radiation survey 31,000 Cost is based on 11,000 for every 5,000 f. Site - 900
of surface soil f6.
Existing cover 34,248 Cost includes the purchase of soil to repair ruts and
maintenance holes over 10% of the site area. Refer to Table D-4.

Vadose zone S3,750 $7,130 Monitoring occurs once every 5 years at a cost of
monitoring 375/linear ft of borehole. Borehole replacement

occurs once every 30 years. Refer to Table D-4.

Reporting £10,000 Select laboratory, prepare sampling plan, document
I I _ sampling event and results.

Site review 1 320,000 _Prepare site condition report.

TOTAL S17,040 323,750 $7,130
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Table D-3. (Alternative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 pages).

--__ 4 pUTQWO- aa ji~b~ = 0 1i '.. I
0 515.456 515A56 1.0000 15A56
I S17,040 517040 0.9690 $16,512

2 517,040 $17,040 0.9389 515.999

3 S17,040 17.040 0.9098 115,503
4 $17.040 $17.040 0.8816 515,022
5 S40.790 140,790 0.543 S34,347

6 $17.040 $17.040 0.8278 514,106
7 117.040 $17,040 0.8021 S13.668

$ S17,040 £17,040 0.7773 $13,245

9 S17,040 S17,040 0.7532 112,34

10 540,790 $40.790 0.7298 S29,768

I1 $17.040 $17040 0.7072 $12.051

12 S17,040 517,040 0.652 S11.676

13 S17.040 $17040 0.6640 511.314
14 517,040 $17,040 0.6434 $10.963

15 540,790 540,790 0.6235 525,432

16 $17.040 S17.040 0.6041 $10294

17 $17.040 $17,040 0.5854 19.975

1 $17A40 £17,040 0.5672 59,5
19 17,040 517,040 0.5496 59.365

20 540,790 540,790 0.5326 S21.725

21 517,040 £17040 0.53161 S8.794

22 517,040 S17,040 0.5001 18.522

23 $17.040 S17040 0A46 S8,257

24 117040 £17,040 0.4696 58,2
25 540,790 540.790 04550 $18559
26 $17,040 $17,040 0.4409 57,513
27 117.040 517,040 0A272 17.279

28 517,040 $17.040 0.4140 17,054

29 517.040 117,040 0.4011 56,835
30 547,919 147,919 0.3887 532.626

31 $17.040 S17,040 0.3766 56,417
32 S17,040 $17,040 0.3650 16.220

33 517040 $17040 0.3536 56,025
34 S17.040 S17,040 0.3427 15,.40

35 540.790 S40,790 0.3321 £13546

36 S17040 S17,040 0.3218 55.483

37 117.040 517.040 0.3118 55.313

38 S17,040 517,040 0.3021 £5,14!

39 117.40 17040 0.2927 $4.988
40 540,790 540.790 0.2837 £13,572
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Table D-3. (Alternative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 pages).

AnI Df.mt a 

Yea CaNpalW Am"COS s TYearCcai m 3.2%1 pe With

41 $17040 S17,040 02749 S4,684

42 527'm £17,040 0.2664 S4.539

43 S17,040 $17.040 0.2581 S4,398

44 S17.040 $17040 0.2501 $4,262

45 140,790 S40,790 02423 S9,983

46 £17.040 17,040 02348 $4,001

47 £17040 S17.040 0.2275 £3,77

48 317A40 $17040 02205 S3.757

49 $17,40 S17,040 02136 S3,640

50 340,790 S40,790 0.2070 S8.443

51 S17.040 $17A40 0.2006 53,418

52 $17040 $17040 0.1944 53.313

53 317040 $27,040 0.1894 £3,210

54 $17.040 $17A40 0.125 S3,110

55 340,790 140.790 0.1769 S7,216

56 $17.040 17.040 0.1714 12,921

57 S17040 $17.040 0.1661 52,830

58 $17,040 517,40 0.1609 12,742

59 $17.D40 117A40 0.1559 S2,656

60 $47.919 $47,919 0.1511 $7,241

61 £17040 $17040 0.1464 12,495

62 $17040 517040 0.1419 $2,438

63 117,040 117,040 0.1375 $2,343

64 17.40 £27,040 0.1332 52,270

65 $40.790 40.790 0.1291 55.266

66 $17,40 $17.040 0.1251 £2,132

67 S17.040 517JD40 0.1212 S2,065

68 517,040 £17A40 0.1174 $2,000

69 $17.040 $17,040 0.1138 1,39

70 $40.790 S40,790 0.1103 S4.499

71 S17040 $17,040 0.1068 51,20

72 517.040 $17,040 0.1035 1.764

73 £17.040 517,040 0.1003 52,709

74 S17,040 $17,040 0.0972 11,656

75 40.790 $40,790 0.0942 13,842

76 S17,040 $17.040 0.0913 51,556

77 $17,040 $17,040 0.0884 51506

78 117040 517,040 0.0857 11,460

79 $17,040 117,040 0.0830 $3,414

80 $40,790 $40,790 0.0805 13,234

81 517,4 517A40 0.0780 52,329

82 S17,040 $17,040 0.0756 1,288
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Table D-3. (Alternative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 pages).

Tar CIpiU1Ao Analn Cat JAWm%? aCat . 3&sap WMw
83 $17.040 117.40 0.0732 S.247
34 317.40 $17.040 0.0709 1,208
85 540.790 140.790 0.0687 12,802

86 S17040 S17.040 0.0666 31,135

37 S17.040 117,040 0.0645 51.099
88 517.040 S17.040 0.0625 S1I65
89 S17,040 S17,040 0.0606 S1.033
90 547919 147,919 0.0587 52,813
91 517.040 317.040 0.0569 $970

92 517,040 S17,040 0.0551 S939

93 $17040 $17.040 0.0534 $910

94 -17,040 S17.040 0.0518 $83
95 $40.790 $40,790 0.0502 S2,048

96 $17,040 S17,040 0.0486 1828

97 $17.040 S17,040 0.0471 S803

98 S17040 7.M40 0.0456 5777
99 $17040 317,040 0.0442 $753

100 540,790 $40.790 0.0429 $1,750
101 $17,D40 317,040 0.0415 3707
102 $17.040 S17.040 0.0402 $685
103 S1740 $17,040 0.0390 3665
104 S17040 $17,040 0.0378 $644

105 540.790 $40,790 00366 S1,93

106 $17.040 S17040 0.0355 $605
107 $17040 S17040 0.0344 5586
109 S17040 S17040 0.0333 3567
209 517040 S17040 0.0323 3550
110 140.790 S40.790 0.0313 $3,277

111 317.040 S17,040 0.0303 S516
112 317AM 51740 0.0294 3501
113 S17040 $17040 0.0285 5486
114 17M040 $1740 0.0276 $470

115 540.790 $40.790 0.0267 S1.089

116 317040 517040 0.0259 $441

117 S17040 S17040 0.0251 428

I18 517040 S17,040 0.0243 5414

119 $17040 $17040 0.0236 S402

120 547919 547.919 0.0228 S1,093

121 51740 $17040 0.0221 1377

122 $17040 17.40 0.0214 $365

123 $17040 $17.40 0.02=m 3354

124 517M 317.040 0.020S 3342
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Table D-3. (Alternative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW- I
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 pages).

Anal tDi-a Race
Ye CimlcCa AmumwQ(t T7aal YurCct a3.2% Pme# Wanh
125 S40,790 $40.790 0.0195 $795
126 317,040 $17,040 0.0389 3322
127 $17.040 $17,040 0.0183 1312
128 $17.040 $17.040 0.0177 302
129 $1740 $1740 0.0172 $293
130 S40,790 S40,790 0.0167 S681
131 517,040 5M700 0.0161 S274
132 $17.040 $17040 0.0156 1266
133 517,040 $17,040 0.0152 S259
134 317,040 $17,040 0.0147 S250
135 S40.790 S40.790 0.0142 1579
136 $17.040 $17.040 0.0138 $235
137 $17.040 $17,040 0.0134 3228
138 S17,040 $17,040 0.0129 5220
139 $17.040 317.040 0.0125 $213
140 $40.790 $40,790 0.0122 $498
141 117,040 $17.040 0.0118 $201
142 $17.040 $17,D40 0.0114 $194
143 $17.040 $17,040 0.0111 $189
144 517.040 117.040 0.0107 S182
145 $40.790 140,790 0.0104 3424

46 517,040 17.040 0.0101 S172
147 $17.040 $17040 0.0098 $167
148 $71740 327.040 0.0094 5260
149 527,40 517,040 0.0092 S157
ISO $40.790 $40.790 0.0089 1363

TOTAL PRESENT WORTH $485,665

1. Discount tate eDhm is a calculated annual niltiplier when disctumt mte - (Icf where e - 32% and na year (1 -
150).
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Table D-4. (Alternative 2), 216-T-26 Crib Representative Site, Calculation Sheet 200-TW1 Scavenged Tank Waste Group, Hanford Site, Washington State.
-'h t~a - Estunded Out

' S Me s iteaI Lt eqlpaeutj ubmns a i ti Labwr Equipment SabiotuI

Purbaase, deliver, and place topsoil
Purchase pea gravel (pcutse and delivery) 0.7 cy $55.67 0 39 $0 50 339

Sill lm, frm Pit 30 excwAteoAd (6.3 cy) I day 329.00 $1,190.17 s0 $0 1296 $1,190 $1.486

Silt lomm bouing. I trck I day 329.00 1398.55 $0 $0 $296 $399 3695

Equfpment =Ydemob(fnt-endloader) 3 ta 1100.00 $352.00 so 30 $300 $1,056 31,356

Paccgrade.andcormatbackfifl 7 Cayy $14.00 $10.00 35.68 s0 198 570 $40 $203

Fnegradingandseedings.hiel.lim & t&dwed 10 In 30.26 $1.19 30.28 s0 $3 312 32 $16

Oversight (1 days a i8 day) 8 $56.00 S0 SO 3443 S0 S448

[Subtotal Direc eCsts $0 $140 31.422 $2,686 [ 4,24

-- udetw (3) mnedm" CMl ()

UA~tratatarivin sh n#t tqpmntj Sbmist Myatwii l Lbr Equlpmeut
Drill nd... sm. borehole (ens occura evyr SO yar,)-- -

Mobilizo/demnlize drill rig I Is $625.00 $1,873 s0 so 3625 32.875 $2,500

Borfngs for vdose mn e borehole (50 1) 50 If 38.77 S36.23 $0 30 $439 $1.811 52,230

Decontaminatedrillrig I Is 1,000.00 $1,000 30 30 $0 SI000

Coflect/cIrem MW I es 50.00 350 $0 s0 s0 $50

Characterize DW I to 700.00 1700 s0 30 30 3700

Transport vnd dispose of IDW offsite I drum 150.00 SI0 s0 $0 30 $150

Ovsight(nmludes ampln&,borandequipmnt) 8 hour 56.00 s0 s0 S448 s0 $448

PPE (Ip *l day) I day 31.67 $0 S32 S0 $0 332

Subtta Direct Costs 1,512 32 1,384 3,686 7,130

MDW -Investigation derived waste.
PPE - Personal protective equipment.

-3
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Table D-5. (Alternative 2), 216-B-46 Crib Representative Site, Capital Cost 200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State.
tnCot Eanzkmd Con

* Sm MotelSI Libr KlalpsISubeanr Material Labor Equipment Subtotal
FLUOR HANFORD COST

IMPLEMERT INST1rUTIONALCONTROLS _

PrepminstiutonaControls 200 hour S56.00 s0 so S11.200 10 If200

Fluor Hanford Reid Coit so SO $11,200 s0 £11.200
Flu Hhfwbrd G&A on Labor Cost @ 15% so s0 11,680 10 $1,680

Fluor Hanford G&A on Matrial Conl @ 15% s0 s0 s0 s0 s0
Fluor tanford G&A on Equipmnct Cost 15% $0 s0 s0 so so

Floor Hanford Total Con s0 30 $12,880 s0 $12,830
Contingmy on Total Field Costs @ 20% $2,576

TOTAL COST $15.456

G&A - General and administrative.

00
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Table D-6. (Alternative 2), 21 6-B-46 Crib Representative Site, Periodic Cost
200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State.

item ite - Nbtes-
Annu 5 Years 30 Years

Site inspection $3,584 Cost is based on 16 hours @ $112/hour for every
50,000 R2. Site - 61,152 ft2.

Radiation survey $13,000 Cost is based on $1,000 for every 5,000 f9. Site - 61,152
of surface soil ft2.

Existing cover 524,118 Cost includes the purchase of soil to repair ruts and holes
maintenance over 10% of the site area. Refer to Table D-8.

Vadose zone $3,750 57,130 Monitoring occurs once every 5 years at a cost of
monitoring $75/linear t of borehole. Bore hole replacement occurs

once every 30 years. Refer to Table D-8.

Reporting 510,000 Select laboratory, prepare sampling plan, document
I sampling event and results.

Site review $20,000 Prepare site condition report

TOTAL 550,702 523,750 57,130
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Table D-7. (Alternative 2), 216-B-46 Crib Representative Site, Present Worth Analysis 200-7W-1
Waste Group, Hanford Site, Washington State, (4 pages).

Scavenged Tank

Yar CAptlI ca Anmal Ca -ni Var CON AiMe 'Unsat Raft

0 $15,456 S)5.456 2.0000 S3,456
I 150,702 S50,702 0.9690 $49,131
2 $50,702 S50.702 0.9389 147,604
3 S50,702 150,702 0.909" S46,129
4 S50.702 150.702 0.8816 144,699
5 S74.452 174.452 0.8543 163,605
6 150,702 S50.702 03.278 S41,971
7 S50,702 150,702 0.8021 S40,668
8 £50,702 150,702 0.7773 S39,411
9 $50.702 150,702 0.7532 $3.189
10 $74.452 174,452 0.7298 $54.335
22 50,702 $50,702 0.7072 535,857
12 S50.702 350,702 0.6852 134,741
13 550.702 $50,702 0.6640 S33566
14 $50,702 150,702 0.6434 532622
15 $74A52 $74.452 0.6235 $46.421
16 S50.702 $50.702 0.6041 130629
17 150,702 50.702 0.5854 29.681
18 S50,702 150,702 0.5672 S28.758
19 150.702 S50.702 0.5496 327346
20 174A52 $74,452 0-5326 539,653
21 550.702 S50,702 0.5161 S26,168
22 $50,702 $50,702 0.5002 $25.356

23 S50.702 150.702 0.4846 S24,570
24 S50.702 550,702 0.4696 S23,810
25 $74.452 174,452 0.4550 S33,76
26 S50.702 $50.702 0.4409 122,355
27 £50,702 S50,702 0.4272 S21 bW
28 S50.702 150,702 0.4140 $20,991
29 550.702 150,702 0.A01 S20,337
30 183.582 183,532 0.3887 $31.711
31 550.702 S50,702 0.3766 S19,095
32 -50,702 S50.702 0.3650 S18.506
33 S50.702 $50.702 0.3536 $17,928
34 150.702 $50.702 0.3427 S17,376
35 174.452 174.452 03321 $24,726
36 S50.702 $50,702 0.3218 $16,316
37 $50.702 150,702 03118 S15,809
38 S50.702 150.702 03021 15,317
39 S50,702 $50,702 02927 514.841
40 174,452 74.452 0.2837 $21,122
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Table D-7. (Alternative 2), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1
Waste Group, Hanford Site, Washington State, (4 pages).

Scavenged Tank

var COptal Cad Amal Coo TaaJ Vaer zs Amasal Dceus Rubb

41 S50.702 $50,702 0.2749 $13,938
42 S50.702 S50.702 02664 $13,507
43 $50,702 150,702 0.2581 S13.086

44 $50,702 S50.702 0250! $12,681
45 $74,452 174,452 0.2423 518,040
46 $50.702 150,702 02348 511,905
47 550,702 £50,702 0.2275 $11535
48 $50,702 $50,702 02205 511.180
49 $50,702 550.702 01136 510,30
50 $74.452 174.452 0.2070 15A12
51 £50,702 $50.702 02006 $10,171
52 S50.702 S50.702 0.1944 59357
53 S50,702 $50,702 0.1884 $9,552
54 S50,702 550,702 0.825 59,253
55 $74,452 $74,452 0.1769 $13,171

56 50.702 S50.702 0.1714 UAW9

57 150.702 S50,702 0.1661 $8,422
58 S50.702 $50,702 0.1609 $3,158

59 550.702 150,702 0.1559 $7905
60 581,582 £81,582 0.1511 512,327
61 $50,702 $50,702 0.1464 7A23

62 $50,702 $50,702 0.1419 $7,195
63 550.702 S50.702 0.1375 S6,972

64 S50.702 S50,702 0.1332 $6.754

65 S74,452 $74,452 0.1291 $9.612

66 $50,702 S50.702 0.1251 56,343
67 $50,702 S50,702 0.1212 $6,145

68 150.702 $50,702 0.1174 15,952

69 S50,702 50,702 0.1138 £5,770
70 74,A52 S74,452 0.1103 8212
71 150,702 150,702 0.1068 £5,415

72 $50.702 550,702 0.1035 15248
73 S50,702 $50,702 0.1003 55,05
74 350.702 $50,702 0.0972 54,928
75 $74,452 574A52 0.0942 $7,013

76 $50,702 $50,702 0.0913 S4629

77 550.702 $50,702 0.0884 $4,482
78 S50,702 $50,702 0.0857 $4,345
79 350,702 S50,702 0.0830 $4208
80 174A52 74,A52 0.0805 $5,993

81 ,50702 150,702 0.0780 13,955
82 150.702 550.702 0.0756 53,33
83 S50,702 $50.702 0.0732 S3,711
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Table D-7. (Alterative 2), 216-D-46 Crib Representative Site, Present Worth Analysis 200-7W-
Waste Group, Hanford Site, Washington State, (4 pages).

Scavenged Tank

- Asst) blsmaI Rawh
Vear Caphal Coo Assnt Cooe TeI Ymer ('a 12%cm * W

84 S50.702 50.702 0.0709 53.595
85 174,452 374,452 0.0687 S5,115
96 350.702 50.702 0.0666 $3,377

87 S50,702 S50.702 0.0645 $3,270
88 150,702 S50,702 0.0625 $3.169
89 350.702 £50,702 0.0606 S3.073
90 $81,582 181.582 0.0587 34.739
91 S50.702 150,702 0.0569 12,885
92 S50,702 $50.702 0.0551 S2,794
93 350.702 $50.702 0.0534 12,708
94 $50,702 S50.702 . 0.0518 S2,626
95 174,452 374,452 0.0502 $3.738
96 50,702 550,702 0.0486 32,464
97 150.702 1501702 0.0471 12.388
98 150,702 150,702 0.0456 W2,312
99 150702 S50,702 0.0442 2,241
100 174,452 S74,452 0.0429 $3,194
101 $50.702 503.702 0.0415 $2,104
202 350.702 S50,702 0.0402 $2,038
103 $50,702 S50.702 0.0390 $1,977
104 $50,702 50702 0.0379 S1917
105 $74,452 $74,452 0.0366 2,725
106 50.702 50.702 0.0355 3100
107 350.702 $50,702 0.0344 1.744
10 350.702 50.702 0.0333 SlA89
109 50.702 50,702 0.0323 1.638
110 374,452 374A52 0.0313 S2,330
III S50.702 350.702 0.0303 $1.536
112 S50.702 150,702 0.0294 531491
113 150,702 550.702 0.0285 1A45
114 S50.702 S50,702 0.0276 S1,399
115 $74,452 574,452 0.0267 $2,98
116 50.702 150.702 0.0259 $1.313
117 S50.702 S50,702 0.0251 1.273
113 50.702 150,702 0.0243 S232
119 150,702 50.702 0.0236 $1,197
120 181.582 181.582 0.0228 1i60
121 S50,702 350.702 0.0221 S1,121
122 $50,702 S50,702 0.0214 $1,085
123 150,702 50.702 0.0208 SI,055
124 $50,702 $50,702 0.0201 S1.019
125 174,452 S74,452 0.0195 1,3452
126 50.702 $50.702 0.0189 1958
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Table D-7. (Alternative 2), 216-B-46 Crib Representative Site, Present Worth Analysis 200TW-1
Waste Group, Hanford Site, Washington State, (4 pages).

Scavenged Tank

Assnal Disalo
Var Capital Cog Amassl (0 TOa Year Con Assaa o

__________________ ~ ~ ~ ~ ~ ~ a _________ _________3.2%'

127 550,702 £50,702 0.0193 $923
128 550,702 $50,702 0.0177 5897

129 550,702 $350,702 0.0172 S872

130 $74.452 $74,452 0.0167 $1243

131 $50.702 S50,702 0.0161 3816

132 350.702 £50,702 0.0156 $791

133 S50,702 530,702 0.0152 377!

134 $50.702 £50,702 0.0147 S745

135 374,452 $74452 0.0142 $1,057

136 $50.702 S50,702 0.0138 $700
137 £50,702 $50,702 0.0134 3679

138 $50.702 £50,702 0.0129 $654

139 S50,702 S50,702 0.0125 3634

140 574,452 $74,452 0.0122 £906

141 350,702 S50.702 0.0118 $598
142 $50.702 $50,702 0.0114 5578

143 $50,702 550.702 0.0111 563
144 S50,702 550.702 0.0107 S343

145 S74,452 374.452 0.0104 3774
146 $50,702 350.702 0.0101 £512

147 ,50,702 $50.702 0.0096 $497

148 50.702 550,702 0.0094 £477

149 350.702 350,702 0.0092 5466
150 S74.452 S74,452 00089 5663

TOTAL PRESENT WORTh $3,723,295

I Diswzd rue column is a calculated unuai nmitiplier when dicount rate -(I-cf where - 3.2% aid a -year (1 -150).

D-183



Table D-8. (Alternative 2), 216-B-46 Crib Representative Site. Calculation Sheet 200-TW-t Scavenged Tank Waste Group, Hanford Site, Washington State.
Uldt Cott Extended Cat

ads Swbnsnu Material Labor tquipmat SuBentratet Malterial Labor Equlpment __b___

Ptrhas, de"Very, and plan topo-n

Purchase pa gravel (pwthne and delivery) 43.0 cy S55.67 50 S2,505 S0 30 32,505

Silt lomm fom Pit 30 eesvatelload (408 cy) 2 day 5296.00 31,190.17 s0 30 3592 32,380 s2.972
Silt loom hauling, I truck 2 day S296.00 3398.53 S s0 $592 197 $1,389

Equlpmrntob/demob(frmt-endloader) 3 ea $100.00 3352.00 s0 30 3300 51,056 $1,356

Place,rdeiandconlactbackfill 453 cy 314.00 $10.00 35.61 s0 $6.342 S4.530 S2,373 $13.445

Fine grading and seeding, ncl. it, and seed 679 sy 30.26 $1.19 50.18 50 S177 $808 S122 S1.107

Ovnesight (3 du x thridy) 24 h, $56.00 s - 0 $ 1 J1,344 , S 1 $1344

ISbtatat Irmet Cash I - ' S 9,024 1 US166 IS,979 $24,118

ItemsQvmlt vanUml cat I Estended Cat Sutoa
I -SubcoasraC MatertalfIAla EquIpacot 8bumntract Materlal Labor Equipment ________

Drill dose rne borehole (cost s every 30 yenn)t

Mobilize/denobilize drill ig I Is $625.00 S1,875.00 s0 30 3625 $1,375 32,500

Borings for vadose rneborehole (50 ft) 50 If 18.77 $36.23 30 30 3439 31,111 52,250

Decontsinkationofdri" rig I Is 1000.00 51,000 s0 so s $1,000
Collect/cocainerie MDW I ci 50.00 $50 30 s0 30 $50

Characterize MDW I et 700.00 3700 30 so s0 $700

Tronport/disposeofIDWoff-SIte 1 drum 150.00 $150 30 50 SO Sf30

Oversight (Includes sanling. labor and eqipment) i In $56.00 0 30 3448 30 s448

PPE (I p * 1 day) I day 3L67 S-0 32 S0 S0 S32

Sbtutal Dired Costs 3,900 $32 S1,512 1 3,686 $7130

1DW - Investigation derived waste
"E - Personnel protective equipment

I
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Table D-9. (Alternative 2), 216-B-S Reverse Well Representative Site, Capital Cost 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (2 pages).
..- -.. - -TWCoS " '-- -Eteded Cet

.I, mtflflae~t Na rssi s w E nhIp SubiotrMd Marel Labar mist
FLUOR RANFORD COST

IMPLEMENT INSTITIlONAL CONTROLS
lPp nstftudil Cointrols 200 [5600 so SO 1$11200 $011,200

OVERSIGHT
Cruction Oversight 10 days S01.72000 $0 517.200 $0 $17,200
RCa Deonwminatin Crew (4 RCs) I days I5,792.00 0 S0 1.792 50 32,792
Disposal of Roldff Boxes to ERDF 1 ex 110000 SM1.100 50 so s0 $1.100

Flor Ramford Field Cost 31,100 50 530,192 50 531,292

Fluor HInford a & A on Labor Cot@ 15% $4,529 £4,529

Fhr ltanfrd0 & A on Material COt@ 15% s0 $165
Fluor Hanfod 0 & A on EupmentCost@ 15% so

Floor Hanford Total Cost $1,100 so $34.721 $0 $35,821

CONSTRUCION CONTRACTOR COST

MOBILIZATION/DEMODIJZATION AND FIELD SUPPORT .. ..

Mobilini/Dcrnobilize Drill Rig I is $625.00 51,875.00 s0 30 $625 31.75 52.500

insall Temporary Fence (BItm Orange) 192 if 51.63 $1.16 30 $313 $223 so S536

Haul Road - Gravel, 6" tfck 4,400 sy $6.30 30.33 10.53 $0 S28,600 $1.452 £2,332 532.384

Cocslruct Decontainaution Pad (S Table D-12) 1 c $8136.86 $1,060.56 501 $837 so .. ,061 Sis9

DECONTAMINATION
Water for Dccon Pmea ,1 0tb at0 1 010 01 $10 1 . 0 3 10

ARANDONMENT
Hydraulic Backboe 4 day 529600 £260.60 30 50 $1,134 51,042 S2.226

Abandon Well _302 if 535.95 I16,897 (01 SO I $16,297

SITE RFSORATION
Hydraulic Backhoc I day $296.00 I 260.60 5 301 $296 $261 S557

Rm OMdinz ud Seedinu (U.MFtm and Setd lc) 4,402 sy 506 51.19 0.13 50 31,145 5,239 792 57.175
MISCELLANEOUS

Support Personnel 10 day 31,39.00 50 30 $18.960 50 313,%0

Labor (4 laborers @ S37hour) 10 day £1,114.00 50 10 311,240

Post Consrucdon Domwents so hr 350.00 _ 0 50 14,000 $0 £4,000

v0 Uh
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Table D-9. (Alternative 2), 216-13-5 Reverse Well Representative Site, Capital Cost 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (2 pages).

QEQwfty Unit b UnitClEnded Cad ;ICO- Subtotol
rIMatria Labor Igp ment Saborlract Matevia Lab., Equkpmcnt

Constraction Contractor FleMd Cost $16,897 S30,904 $43,513 37,363 398,932

Direct Mv*upm on Labor 25% £10,955 310.95
Dim" Mvikup on Materals 10% $3,000 £3,090

Direct Markup on SubcoIn*ts @ 10% $1.690 53,690
Cmstruction Contractor&A Q 26.5% $4,478 3,290 11.612 31.951 126,230

ConstructIon Cantncbtr Subtotal 323,064 $42,184 66.384 39,314 $140,947

Flur Hanford GU&A onContuction Contractor Cost fl 15% I 3,460 J 36323 | 9,8 $1, 3971 $21,142

Conutrctlom Contractor Total Cost 26524 143,512 376.342 310.711 S162.089

Fluor Hanford Total Cost (From Above) S,10 S 34,721 10 35,821

Project Subtotal $27,624 348.512 111,063 $10,711 S197,910
Contfn ncym Total Field Cost 20% 139 ,2

TOTAL COST 237,492

ERDF - Environmental Restoration Disposal Facility.
G&A - General and administrative.
RC - Radiation control technician.

Coa'
t:1
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Table l-10. (Alternative 2), 216-B-5 Reverse Well Representative Site, Periodic Cost
200-TW-2 Tank Waste Group, Hanford Site, Washington State.

lteniCost.
Item -P'ir- -pTet Notea

____ SYears 30 Years
Site inspection S1,792 Cost is based on 16 hours. @ 112/hour for

every 50,000 ft2 . Site - 1,600 ft2.

Radiation survey of 31,000 Cost is based on 11,000 for every 5,000 ft. Site
surface soil - 1,600 ft2.

Existing cover S4,437 Cost includes the purchase of soil to repair ruts
maintenance and holes over 10% of the site area. Refer to

Tab;e D-121

Vadose zone monitoring £3,750 $7,130 Monitoring occurs once every 5 years at a cost
of $75/linear ft of borehole. Borehole
replacement occurs once every 30 years. Refer
to Table D-12.

Reporting 510,000 Select laboratory, prepare sampling plan,
I document sampling event and results.

Site review 1 $20,000 1 Prepare site condition report.

TOTAL 517,229 523,750 $7,130
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Table D-1 1. (Alternative 2), 216-B-5 Reverse Well Representative Site, Present Worth
Analysis 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Vair Capitaln Amal Coo TelYorOm An *a31 Mccn P am Woth

0 S237,492 M237,492 1.0000 S237,492

I S17,229 S17,229 0.990 $16,695

2 517,229 117.229 0.9389 S16.176

3 $17,229 517.229 0.9098 $15,675
4 $17,229 $17.229 0.8816 S15,189

5 . 40.979 140.979 0.8543 535.008
6 S17.229 517229 0.8278 $14,262

7 $17,229 S17,229 0.8021 $13,819
8 S17.229 17,229 0.7773 S13,392

9 S17,229 S17,229 0.7532 $12,977

10 $40,979 $40.979 0.7298 329,906

11 517,229 517.229 0.7072 S12,184

12 S17,229 S17,229 0.6852 S11,805

13 £17,229 117.229 0.6640 532.440
14 £17,229 $17.229 0.6434 S11,085

1 140,979 S40.979 0.6235 £25,550

16 S17,229 S17.229 0.6041 110.408

17 £17,229 S17,229 0.5854 110.086

18 517.229 $17,229 0.5672 $9,772
19 $17,229 $17,229 0.5496 $9,469

20 540,979 540.979 0.5326 52,825
21 $17,229 $17.229 0.5161 11,192

22 $17.229 $17,229 0.5001 58.616
23 517,229 S17.229 0.4846 58.349
24 $17.229 117,229 0.46% 8,091
25 S40,979 S40.979 0.4550 118,645

26 17,229 $17,229 0.4409 57.596
27 17,229 S17,229 0A272 7.360

28 S17229 S17,229 0.4140 17,133
29 117,229 517,229 0.4011 $6,911

30 548.109 48.109 03W $18,700
31 S17,229 $17,229 03766 $6,488

32 517229 517,229 0.3650 54,289
33 S17,229 117,229 03536 16.092

34 17,229 517,229 03427 15.904
35 540.979 £40,979 0.3321 513,609
36 117,229 317,229 0.3218 15,544
37 $17,229 117,229 0.3118 $5.372

38 £17,229 $17.229 03021 5,205
39 517,229 17,229 0.2927 15.043
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Table D-l 1. (Alternative 2), 216-B-5 Reverse Well Representative Site, Present Worth
Analysis 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

AmalN h amt Rat. hwextWwrk M

40 S40.979 540.979 01837 $11,626
41 $17229 $17,229 0.2749 $4,736

42 317.229 £17,229 01664 $4.590

43 517.229 117,229 01581 34,447

44 S17.229 S17,229 01501 4,309

45 $40.979 540979 0.2423 39,929

46 317.229 £17,229 02348 14.045

47 $17,229 $17.229 02275 13,920

48 317.229 S17.229 0.2205 $3,799
49 517,229 £17,229 0.2136 53.680

50 140,979 540,979 02070 38.483

51 517.229 £17,229 0.2006 S3.456

52 $17,229 117,229 0.3944 $3.349
53 $17,229 317.229 0.1894 53.246
54 $17.229 $17.229 0.1925 S3,144

55 340.979 540,979 0.1769 $7,249
56 $17,229 $17.229 0.1714 12,953
57 S17.229 $17,229 0.1661 S2,862

58 117229 $17229 0.1609 52,772
59 £17,229 517,229 0.1559 52,686
60 548.109 £48,109 0.1511 37,269

61 517,229 $17,229 0.1464 52,522
62 S17.229 517,229 0.1419 $2.445

63 $17229 517229 0.1375 $2.369
64 17,229 517229 0.1332 12,295

65 S40.979 140579 0.1291 55.290
66 317.229 $17,229 0.1251 22,155
67 517.229 $17,229 0.1212 32,088
68 $17.229 $17.229 0.1174 52,023
69 S17.229 $17,229 0.1138 51.961
70 540,979 S40979 0.1103 34,520
71 517.229 517,229 0.1068 3,840
72 S17.229 517,229 0.1035 51.783
73 517229 £17,229 0.1003 $.728
74 517229 £17,229 0.0972 S1.675
75 $40,979 $40.979 0.0942 S3,60
76 £17229 517229 0.0913 52,73
77 517.229 517,229 0.0884 11,523
78 117,229 17,229 0.0857 52,477
79 517.229 £17229 0.0830 S1,430
80 $40.979 S40,979 0.0805 13,299

i $17,229 517,229 0.0780 S1.344
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Table D-11. (Alternative 2), 216-B-5 Reverse Well Representative Site, Present Worth
Analysis 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

veer Capital Cat Anuaml Ca Teal Var Coo AmaSi et Rotee rt

82 517,229 S17,229 0.0756 51303
83 $17.229 $17.229 0.0732 51.261
84 S17,229 $17.229 0.0709 53,222
85 540.979 540.979 0.0687 2,815

86 $17.229 517.229 0.0666 $1,147

87 517.229 517,229 0.0645 $1,111
88 $17,229 517.229 0.0625 53.077

89 517.229 517,229 0.0606 SI,44

90 $48,109 S48.109 0.0587 52,824
91 517,229 $17.229 0.0569 5980
92 $17,229 517,229 0.0551 5949
93 517,229 S17229 0.0534 3920
94 S17,229 $17229 0.0518 5892
95 40.979 540.979 0.0502 52,057
96 $17,229 517,229 0.0486 $837
97 $17,229 $17,229 0.0471 $811

98 517,229 517,229 0.0456 1786

99 517,229 $17,229 0.0442 3762
100 540,979 540,979 0.0429 $1,758
101 317,229 S17.229 0.0415 £715
102 $17,229 517.229 0.0402 5693
103 517,229 517229 0.0390 5672
104 517,229 517229 0.0378 3651

105 $40.979 $40,979 0.0366 $1,500
106 517,229 S17,229 0.0355 5612
107 517,229 517,229 0.0344 5593
t08 $17,229 517,229 0.0333 5574
209 517,229 $17.229 0.0323 5556
110 540,979 S40.979 0.0313 $1283

111 317.229 S17.229 0.0303 5522
112 S17.229 517,229 0.0294 5507
113 317,229 $17,229 0.0285 5491
114 317,229 517.229 0.0276 5476
115 340.979 540.979 0.0267 33.094

116 S17,229 $17,229 0.0259 3446

117 317,229 57.229 0.0253 5432
118 517,229 S17,229 0.0243 S419

119 $17,229 $17229 0.0236 5407
120 48.109 548,109 0.0228 S1,097

121 S17,229 S17.229 0.0221 $381
122 $17,229 517,229 0.0214 $369
23 511.229 $17,229 00208 5358
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Table D-1 1. (Alternative 2), 216-B-5 Reverse Well Representative Site, Present Worth
Analysis 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Anua sals Rat.
VWr Captal Cat Asnma Caa 'et Vat Y Os Arint worth (S)

124 $17,229 $17,229 0.0201 3346

125 $40,979 $40,979 0.0195 5799

126 $17229 517,229 0.0189 S326
127 $17,229 $17,229 0.0183 $315

128 $17,229 $17.229 0.0177 £305

129 $17,229 £17229 0.0172 5296
130 $40.979 S40.979 0.0167 S684

131 £17,229 $17.229 0.0161 S277

132 517,229 $17,229 0.0156 S269

133 $17,229 £17,229 0.0152 £262

134 $17,229 17,229 0.0147 S253

135 $40,979 $40,979 0.0142 5582
136 517,229 517,229 0.038 1238
137 517.229 $17.229 0.0134 £231

138 $17,229 S17,229 0.0129 5222
139 $17,229 $17.229 0.025 5215
140 S40,979 £40,979 0.0122 $500

141 $17,229 $17,229 0.0118 1203

142 £17,229 £17,229 0.0114 $196
143 £17,229 £17,229 0.0111 £191

144 S17.229 $17,229 0.0107 5184

145 540.979 540,979 0.0104 5426

146 £17,229 £17,229 0.0101 5174
147 117229 527,229 0.0098 5169
148 $17.229 $17.229 0.0094 $162

149 517229 517,229 0.0092 $159
I50 $40,979 S40.979 0.0099 $365

TOTAL PRESENT WORTH 5913,%4

1. Discmmt rate colunm is a calculated ==I nmltiplier when discvunt rate - (1-f wha . - 3.2% ad n - yer (1 -150).
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Table D-12. (Alternative 2), 216-B-5 Reverse Well Representative Site, Calculation Sheet
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (2 Pages).

_ _ __ Susaoutsa tadw Lab r. i &xida Na br E1qpww4u
Purchase, deliver, and tace tapgoll

Purchase Pea O ivel (prhase and delivery) 1.2 cy 355,67 20 $67 SO 10 $67
Silt nam, from Pit 30 oexcavate/oad (10.8 Cy) I day 129.00 $1,190.17 $0 10 3296 11,190 $1,486
Silt Lam Haling, ITruck I day $296.00 $398.55 s0 so $296 5399 3695
Equipment Mo/Demob (Front end loader) 3 et 1100.00 $352.00 s0 10 1300 S1.056 31.356
Place,grade.andcompwtbeckfill 12 cy 14.00 130.00 15.68 10 516* $120 168 3356
PineGrasdingtldseeding, IncL.iIm fert,andseed Is Iy 10.26 $1.19 50.18 s0 S5 $21 13 S29
Overnslt (I day x 8 hrs/day) 8 _ $56.00 s10 10 1448 10 S448

[Subtotal Direct Coats j I $239 $1,481 $, 716 $4,437

Coa_ Extnded Cod Subtotal
ubman alsivrimi LAWo EI WpmMeNbstMaCtlMattriil br qpen ato.

Drin adon zn borehole (cost ocman eviry 50 )ye s)
Mobilizc/demobihm dnil rig I Is $625.00 $1.875.00 10 so 1625 31.875 S2.500
anp for vadose 4ne borehole (50 N) 50 if $.77 $3623 s0 50 $439 33,83i 12,250

Decontamination of drill rig I i I,000.00 52.000 s0 50 0 $1.0001
Collect/containerize IDW 1 ei 50.00 350 10 so 0 $50
Characterize IDW I es 700.00 $700 SO so 0 S700
Transport/disposeofflWoffsite I drum 150.00 S150 s0 s0 0 1150
oversight (includes sampling. labor, and
equipment) S hour $56.00 10 30 3448 0 1448
PPE (I p * 1 day) I day 31.67 0 132 0 0 332

[Subtatal Direct Cam $1,900 321 S1.512 S3,6861 $7,130

Un.u C.tended C"Sutoual

_____ ubtent k erWl Labor Equipment Subcontract Material Labor Equlpment

Demntaminatlom Pad Construnleos
Timbrstes 0.402 rnbf 1577.00 10 $232 S0 50 $232
tnatat60milLLDPE I,188 St $0.44 10.26 30 1523 $0 $309 $832
3" SCH S0 PVC pipe 53 1i $1.63 10 $8 s0 50 18
SuTmp pump (2 for I months) 2 3M 375.00 so s0 $0 5750 £750
SuTM construction (1) Is $7404 $1.68 10 174 so 12 376

Subtotal Direct Costs SI 1837 S SI T-,062 i3897 f

) )

'.0

0

0
tv3
0



Table D-12 (Alternative 2), 216-B-5 Reverse Well Representative Site, Calculation Sheet
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (2 Pages).

Not
I The decontamination pad cost for Alternative 2 iless expensive tO the deconminatiopad for Atemative 3 because the Alternative 4 deconthnination pad usage is expected to be only

I day, where for Atternative 3 decontaidn is expected to be used day after day for long periods of ime.-
2 Costs of labor to mstrut and ont the decontaminstlon pod provided tander Miscellaneous (labor) on Table D-9.
DW- Investigation derived waste.

PPE - Personnel potective equipment

g8



Table D-13. (Alternative 2), 216-B-7A&B Crib Representative Site, Capital
Hanford Site, Washington State.

Cost 200-TW-2 Tank Waste Group,

s (biM& brmI LAr F44,1't E idrjt M rn ta

FLUOR HANFORD COST
IMPLEMENT INSTITUTIONAL CONTROLS

InstitutionslCoctrols 1 200 hr S56.00 0 so $11,200 so I11,200

Floor fanford Fleld Costs 0 0 11200 $ . S11,200

Fluor HnfordO & A on Labor Cos @ 15% $1,680 $1,680
lum Hnfbd & A on Material Cost @ 15% s0

Fnuor lanford & A on Equfpmntw Cost @ 15% $0 s0

leor Hauford Total Cot 112,880 so S12.880

Contingency on Total Field Cost A 20% S2,576

TOTAL COST $15.456

G&A - General and administrative.

) *1

'0I

0
0
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Table D-14. (Alternative 2), 216-B-7A&B Crib Representative Site, Periodic Cost 200-TW-2
Tank Waste Group, Hanford Site, Washington State.

ans)e PwrSYem Per3OVem Note

Site inspection $1,792 Cost is based on 16 bours @ $112/hour for
every 50,000 f2. Site - 672 f6.

Radiation survey of S1.000 Cost is based on 51,000 for every 5,000 ff.
surface soil Site - 672 ft2.

Existing cover 54,174 Cost includes the purchass of soil to repair ruts
maintenance and holes over 10% of the site area. Refer to

Table D-I 6.
Vadose zone $3,750 37,130 Monitoring occurs once every 5 years at a cost
monitoring of 575/linear ft of borehole. Borehole

replacement occurs once every 30 years.
Refer to Table D-16.

Reporting 510,000 Select laboratory, prepare sampling plan,
document sampling event and results.

Site Review 1 $20,000 Prepare site condition report.

TOTAL I16,%6 S23,750 57,130
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Table D-15. (Alternative 2), 216-B-7A&B Crib Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

War Amaos) Cf Teal Year C40 AnaI Shn:Rae a: -

0 315,456 55,456 1.0000 $15,456
1 S16966 $16,966 0.%90 16,440'
2 $16,66 $16,966 0.9389 $15.929
3 $16.966 $16.%6 0.9098 315,436
4 S16,66 $16,9&6 0.8816 $14.957
5 $40.716 £40,716 0.8543 134,794
6 S16.966 $16,966 0.M27 S14044
7 $16,966 $16,966 0.8021 $13,608
8 S16.966 £16,966 0.7773 $13,188
9 $16,66 $16.966 0.7532 S12.779
10 540716 $40,716 0.7298 $29315

11 $16,966 $16366 0.7072 $11,998
12 S16,966 $16,966 0.6852 $11,625
13 $16,966 316,966 0.6640 $11,265
14 $16.966 316,966 0.6434 $10,916
15 $40,716 540,716 0.6235 S25,386
16 $16,966 S16.966 0.6041 $10,249
17 S16,966 $16,966 0.5154 $9932
is S16.966 S16,966 0.5672 $9,623
19 S16.%6 S16,966 0.5496 9.325
20 S40.716 540,716 0.5326 321,615
21 316,966 $16,966 0.5161 S8.756
22 316,966 316,966 0.5001 58,485
23 S16.966 S16,966 0.4846 31,222
24 S16.966 16,966 0.4696 57,%7
25 $40,716 540.716 0.4550 318,526
26 S16,966 316.966 0.4409 7,410
27 S16.966 316,6 0.4272 $7,248
28 316,966 16.966 0.4140 S7.024
29 $16,966 S16,966 0.4011 S6.805
30 347.846 547,846 03897 518,598
31 316.966 $16.966 0.3766 $6.389
32 S16,966 S16.%6 0.3650 $6.193
33 $16.966 516,966 0.3536 $5,999
34 S16.966 $16366 03427 35,814
35 340716 $40,716 03321 S13,22
36 S16,966 516.966 03218 $5,460
37 316.%6 $16.966 0.3118 35,290
38 316.966 316.966 03021 35,225
39 $16.966 S16,966 0.2927 4.966
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Table D-15. (Alternative 2), 216-B-7A&B Crib Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Var As-ua)cm rt"Of yaCns Arye"" Worl

40 S40,716 $40.716 0.2837 311.551

41 S16,966 S16,%6 0.21749 $4,664

42 $16,966 £16,966 0.2664 34,520

43 $16,966 S16,%6 0.258 $4,379
44 S16.966 S16.966 0.2501 34,243

45 $40,716 $40,716 02423 $9,865

46 S16,966 $16,966 0.2348 33.984

47 S16.966 $16.966 02275 S3,860

48 S16,966 $16,966 02205 13.741

49 £16,966 S16.%6 0.2136 S3,624

50 340,716 S40.716 02070 £8,428

51 S16.966 S16,966 0.2006 S3403

52 £16,966 $16.%6 0.1944 3,29

53 S16.966 S16,966 0.1884 13,196
54 $16,966 S16,66 0.1825 3.096

55 $40.716 £40,716 0.1769 £7,203

56 $16.966 $16,966 0.1714 52,908
57 116,966 S16,966 0.1661 32.818

58 S16,66 316,966 0.1609 12,730

59 £16,966 £16,966 0.1559 S2,645
60 347346 $47,A46 0.1511 $7,229
61 S16.966 S16,966 0.1464 £2A4

62 316,966 S16.966 0.1419 S2,407

63 316,966 £16,%6 0.1375 32,333

64 $16,966 116,%6 0.1332 S2,260

65 $40.716 S40,716 0.1291 5256
66 S16,966 S16.966 0.1251 $2.122

67 $16,966 $16.%6 0.1212 12056

68 S16.966 S16,966 0.1174 32,992
69 316,966 S16,966 0.1138 31,931

70 $40,716 S40.716 0.1103 34A91

71 $16,966 316,966 0.1068 $1.812
72 516,966 $16.%6 0.1035 1.756
73 516,%6 116,966 0.1003 S1.702

74 S16,966 S16,966 0.0972 $1,649

75 340,716 340,716 0.0942 $3,35

76 £16,966 $16,966 0.0913 S1,549

77 S16,%6 116,966 0.08*4 $1,500
78 $16,966 316.966 0.0657 SIA54

79 S16,66 316,966 0.0830 52,408
80 $40,716 £40,716 0.0805 S3278
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Table D-15. (Alternative 2), 216-B-7A&B Crib Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Yer., tal Aium) CaI Tei Y.r Coo ANAammat Rate r Wer

91 $26,966 $16,%6 0.0780 $1,323

82 S16.966 $16,966 0.0756 $1283

83 $16,966 $16,966 0.0732 $1,242

84 $16,966 S16.966 0.0709 $1,203
35 $40,716 £40,716 0.0687 32,797

86 $16.966 316.966 0.0666 $1.130
87 $16,966 S16,966 0.0645 $1,094
8 $16,96 S16,966 0.0625 1A60
89 $16,966 $16,966 0.0606 $1,023
90 $47,846 $47,846 0.0587 $2,09
91 $16,966 $16,966 0.0569 3965

92 $16,966 $16,966 0.0551 3935

93 $16,966 $16,966 0.0534 £906

94 $16,966 $16,966 0.0518 1879

95 S40.716 140,716 0.0502 S2,044

96 $16,966 S16,966 0.0486 5325

97 $16,966 316,966 0.0471 S799

98 $16.966 516,966 0.0456 S774

99 S16,966 $16,966 0.0442 3750

t00 540.716 S40,716 0.0429 $1.747
101 $16,966 S16966 0.0415 S704

102 S16,966 $16.966 0.0402 $682
103 S16.966 $16.966 0.0390 5662
104 316,966 516,966 0.0378 $641

105 S40.716 $40,716 0.0366 51,490
106 316,966 16,966 0.0355 5602

107 S16.966 $16,966 0.0344 54
108 316,966 S16,966 0.0333 S565

109 $16,966 516.966 0.0323 3548
110 $40,716 £40,716 0.0313 31,274

111 $16,966 516,966 0.0303 S514

112 $6,966 S16.966 0.0294 S499

113 16,966 $16,966 0.0285 $434

114 $16,966 $16,966 0.0276 1463

115 $40,716 $40,716 0.0267 51,087
116 316966 S16.966 0.0259 $439
117 $16,966 S16.966 0.0251 S426

228 S16.966 S16.966 0.0243 5412
119 16.966 $16,966 0.0236 S400

220 $47,846 547,846 0.0228 1.091
121 $16,966 $16,966 0.022 1 $375
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Table D-15. (Alternative 2), 216-B-7A&B Crib Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

vaor Anneml Cast Total Aua CastJAmuna f at hus Worth

122 $16.966 $16,966 0.0214 S363

123 $16,966 516.966 0.0208 5353
124 516,966 £16,966 0.0202 S341

125 $40,716 $40.716 0.0195 $794

126 516,%6 $16.966 0.0189 S321

127 516.966 S16.966 0.0183 5310
128 £16,966 £16,966 0.0177 £300

129 S16.966 S16.966 0.0172 £292

130 $40.716 S40.716 0.0167 $680
131 S16.966 S16,966 0.0161 5273
132 £16,966 S16,966 0.0156 5265

133 S16,966 $16,966 0.0152 S258

134 516.966 516,966 0.0147 S249

135 S40,716 540.716 0.0142 S578

136 S16,966 S16.6 0.0138 1234

137 $16,966 516,966 0.0134 S227

138 $6.966 516,966 0.0129 S219

139 $16,966 £16,6 0.025 $212
140 $40,716 S40,716 0.0122 5497

141 516.%6 516,966 . 0.018 1200
142 $16.966 516,966 0.0114 $193
143 S16.966 $6,966 0.0111 58
144 $16.966 $16,966 0.0107 $182
145 S40.716 140.716 0.0104. $423
146 516.966 $16,966 0.0101 $171
147 $16.966 116,966 0.0099 S166

148 516.966 S16.966 0.0094 £159
149 $16.966 116,966 0.0092 5156
ISO $40,716 540.716 0.0089 $362

TOTAL PRESENT WORTH SU3,I

I Disccwit rate colurn is a calculated amual imztiplier when discount at -(2-4f where e - 3.2% Ad n -ytar (I -150).
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Table D-16. (Alternative 2), 216-B-7A&B Crib Representative Site, Calculation Sheet 200-TW-2 Tank Waste Group,
Hanford Site, Washington State.

I w I46 ftInwwd
Parmbaw, delify", and pime topWI Cy

Purhase pea grawl (purchase ard delivery) 0.5 cy $55.67 so a28 so SO $28
Silt towm, Drn Pit 30 xcvateload (4.cy) I day S26.00 $1,190.17 30 30 3296 1.190 $1.486
Sift loam luuling, I truck I day S2260 391.5 S0 0 329 3399 $695
Equipmertnrob/demob(frmt-ndloader) 3 es 1100.00 $352.00 30 30 $300 $1,056 31356
Placegade,andconqmclbackflfl 5 cy $14.00 310.00 35.68 s0 370 350 128 $148
P=heradingandseedingifnLlimzfert .ndseed a sy 10.26 32.19 $0.13 s0 $2 310 St S13

overit (I dayx I hday) 8 in $56.00 so S0 3443 1 0 $448

Subtatil Direct Costs $0 1 S I 3,400 32,675 I4,174 I

I I I sftmNet mW -10- 1q 'l| Ilnud MN* " I LAr Fqiuutj Suhlud
Drill vedoue zen borebole (cost crs every 30 years) -

Mobilize/demobilize drill rig I Is $625.00 $1.875.00 $0 10 1625 1.375 S2,500
Boinga for vadoserone borchoe (50 1) 50 if 18.77 $36.23 s0 50 $439 S1,811 $2,250
DecwntamInation of drill rig I is 31,000.00 1,000 30 30 0 $1.000
Coflectcainrien IDW I e $50.00 350 30 30 30 $50
Charcteize IDW I es $700.00 1700 30 30 s0 3700
Trnsport/dispose lDWoffste I driums 3150.00 3350 s0 s0 10 $150
OveraIh:Qncludes mampling. abor, and equlpent) 8 hra $56.00 s0 so S" so S449
PPE(Iplday) I day S31.67 so $32 s0 s0 132

Subtotal Direct Costs I 1,900 I 32 S1 12 13,686 S7,130

)

t.3
0

C)
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Table D-17. (Alternative 2), 216-B-38 Trench Representative Site, Capital Cost 200-TW-2 Scavenged Tank Waste
Group, Hanford Site, Washington State.

Sskts saNistflh zjiaesta &~tadS Labs" 7sw ipms4
FLUOR HANFORD COST

IMPLEMENT INSTITUTIONAL CONTROLS
Pepare Deed Rstrcn 2001 hr I S56.00 so $0 S11,200 $0 $11,200

Flo" Hanford ield Cons 50 s0 $11200 SO s 111200

Ftor Hanfrd 0 & A on Labor Con@ 1% $1.0 1,6980
flum Hanfbrd a & A on Material Cost @ 15% s0 0

Fbr Hhnford O & A on Eqpm'nt Coal Q 15% s- - so

Floor Hanford Total Cost 10 s0 112.880 s0 S12.880

Ccrtinaeney m Total field Costs 20% 6

TOTAL COST 1 $15.456

G&A - General and administrative.

0

0

0
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Table D-18. (Alternative 2), 216-B-38 Trench Representative Site, Periodic Cost 200-TW-2
Tank Waste Group, Hanford Site, Washington State.

Item Cost .
Item Annually per 5 Years per 30 Years Notes

Site inspection $7,168 Cost is based on 16 hours @ $112/hr for every
50,000 feet2. Site - 165,850 ft2.

Radiation survey of $33,000 Cost is based on $1,000 for every 5,000 ft2. Site -
surface soil 165,850 ft 2.

Existing cover $64,782 Cost includes the purchas of soil to repair ruts and
Maintenance holes over 10% of the site area. Refer to Table D-

20.

Vadose zone $3,750 $7,130 Monitoring occurs once every 5 years at a cost of
monitoring S75/If of borehole. Bore hole replacement occurs

once every 30 years. Refer to Table D-20.

Reporting $10,000 Obtain lab, prepare sampling plan, document
sampling event and results.

Site reviews $20,000 Prepare site condition report.

TOTALS $114,950 $23,750 $7,130
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Table D-19. (Alternative 2), 216-B-38 Trench Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Y"a Capitwl Cat Asal nCM tfalYarcat . teset Wam

0 S52A456 $15.456 1.0000 S5.456

1 $114,950 5114,950 0.9690 $111,327
2 $114,950 $114.950 0.9389 $107,927

3 $114,950 5114.950 0.909 $104.582
4 S114,950 3114,950 0.8816 $101,340
5 $138.700 $138,700 0.8543 $112,492
6 £114,950 S114.950 0.8278 595,156
7 £114,9350 $114,950 0.8021 S92,202

a S114,950 S114.950 0.7773 $89,351
9 £114,950 5114.950 0.7532 586,58!
10 5133.700 S138.70D 0.7298 $101223
II $114,950 S114.950 0.7072 $81293
12 $114,950 S114,950 0.6852 $71.764
13 $114,950 S114.950 0.6640 576,327
14 $114,950 S114,950 0.6434 S73959

15 £138,700 £138,700 0.6235 $86A80
16 S114,950 $114,950 0.6041 S69,441

17 £114,950 S114,950 0.5854 167292

18 5114,50 S114,950 0.5672 565,200
19 £114,950 S114,950 0.5496 S63.177

20 $138,700 S138,700 0.5326 £73372

21 £114,950 2114,950 0.5161 $59,326
22 £114,950 St14,950 0.5001 S57U7
23 S114,950 £114950 0.4846 S55.705

24 $114,950 5114,950 0A696 553,961
25 5138,700 £138,700 0.4550 $63,109

26 $114,950 3114,950 0.4409 550,682

27 $114950 5114,950 0A272 £49,107

28 £114,950 S114,950 0.4140 547,589
29 5114,950 £114,950 0.4011 $46,107

30 114530 £145830 0.3887 S56,684

31 5114,950 £114,950 0.3766 543290
32 £114,950 5114,950 0.3650 $41,957
33 £114950 $14,950 0.3536 $40.646
34 5114950 2 14,950 0.3427 539,393

35 $138,700 $131,700 0.3321 S46,062

36 $114,950 S114.950 0.3218 $36.991
37 $114,950 $114,950 0.3118 135.841

38 $114,950 5114,950 0.3021 S34,726

39 $114,950 5114.950 0.2927 33.646

40 5138,700 5138.700 0.237 S39,349
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Table D-19. (Alternative 2), 216-B-38 Trench Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Year Capital Coo Annual Ca" Total Year Cost Annal Distoat Ran at Prenent Worth

41 £114,950 $114,950 02749 S3100

42 3114,950 S114,950 0.2664 S30.623

43 3114.950 $114.950 02581 S29,669
44 $114.950 $114,950 0.2501 $28,749
45 $138,700 £138,700 0.2423 S33.607

46 S114,950 $114,950 02348 $26.990
47 S114.950 S114.950 0.2275 $26,151
48 3114.950 114,950 02205 S25.347

49 $114.950 S114.950 0.2136 324.553
50 $138.700 $138.700 0.2070 $28.711
51 3114.950 £114,950 0.2006 23.059

52 $114.950 $114,950 0.1944 $22,346
53 $114,950 £114,950 0.1884 S2157

54 $114950 S114,950 0.1825 S20.978

55 $138,700 $138.700 0.1769 $24.536
56 £114,950 314,950 0.1714 S19.702

57 $114,950 3114,950 0.1661 $19,093

38 $114,950 3114,950 0.1609 S18,496

59 S114,950 $114.950 0.1559 17.921
60 3145,30 $145,830 0.1511 22M035

61 $114950 $114950 0.1464 $16,829
62 3114.950 S114.950 0.1419 316,311

63 $114.950 $114.950 0.1375 325,06

64 $114.950 114,50 0.1332 $15,311
65 $138.700 5138,700 0.1291 317.906
66 3114.950 $114.950 0.2252 S14,380

67 $114,950 $114,950 0.1212 313.932
68 $114.950 $114,950 0.1174 $13,495
69 S14950 114.950 0.1138 S13481

70 $138,700 $138.700 0.1103 . S15,299

71 $114,950 $114950 0.1068 $12.277
72 S114.950 3114950 0.1035 311,897

73 S114,950 3114,950 0.1003 322,530
74 3114950 S114.950 0.0972 S11.173

75 51393.00 S1383.700 0.0942 S13066

76 $114950 $114,950 0.0913 $10.495
77 3124.950 114.950 0.0884 S10,162

78 $114.950 $114,950 0.0857 39,851
79 $114,950 $114,950 0.0830 $9,541
80 $138.700 $1383700 0.005 $11,165

81 3114950 3114950 0.0780 18,966

82 S114950 $114,950 0.0756 S8,690
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Table D-19. (Alternative 2), 216-B-38 Trench Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Year CapI Ca Annal Ceat Itlyearotm Proof Wenh

83 $114.950 $114.950 0.0732 $8.414

84 5114.950 $114.950 0.0709 58,150

85 S138,700 $138.700 0.0687 59,529

86 5214.950 $114.950 0.0666 V7,656

87 5114.950 514,950 0.0645 17.414

88 $114,950 5114,950 0.25 57,194
89 $114.950 $114,950 0.0606 56.966
90 £1453930 S145.930 0.0587 58,560

91 $114,950 $114.950 0.0569 56,541
92 $114,950 5114,950 0.0551 36,334

93 $114.950 $114.950 0.0534 56,138
94 $114,950 5114,950 0.0518 55.954
95 5138,700 $138,700 0.0502 56,963
% 5114,950 $114,950 0.0486 55,87
97 £114.950 5114.950 0.0471 S5,414

9$ £114,950 $114.950 0.0436 55,242
99 £114,950 $114,950 0.0442 $5.081
200 5238,700 £138,700 0.0429 55,950
l0 S114.950 $114.950 0.0415 4,770

102 $114,950 $114950 0.0402 54,621
103 $114950 $114950 0.0390 54,483
104 S114,950 £114,950 0.0378 $4,345
105 S138,700 S138,700 0.0366 55076
106 £114.950 114,950 0.0355 S4,041

107 5114950 214950 0.0344 53.954
l08 £114.950 5114950 0.0333 53,828

309 5214.950 5114950 0.0323 33.723
It0 S138.700 $138,700 0.0313 54.341
111 5214950 5114950 0.0303 33.483

112 S114.950 114,950 0.0294 53,380
113 524,950 $114,950 0.028 $3,276
114 5214,950 £114950 0.0276 53.173

15 S138.700 $138.700 0.0267 33.703

116 £114,950 $14,950 0.0259 2.977
117 £114,950 $114950 0.0251 52,985
18 £114950 $114.950 0.0243 52,793
119 £114950 $114,950 0.0236 £2,713

120 5145.330 5145,30 0.0228 S3=325

121 $114950 £114,950 0.0221 $2.40
122 5224950 5114,950 0.0214 52,460

!23 5114950 S14.950 0.0206 S2,391

124 5114,950 5124950 0.0201 52.311
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Table D-19. (Alternative 2), 216-B-38 Trench Representative Site, Present Worth Analysis
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Year Capital Co4 Anpual CoM TOW Yr coo Aaa ont Rate at Preal Worth

125 $138,700 S138,700 0.0195 52,705
126 S114.950 S114.950 0,0189 52173
127 S114.950 5114950 0.0183 52,104
128 3114.950 $114.950 0.0177 52,3S
129 5114,950 S114,950 0.0172 $1,977
130 5138.700 5138,700 0.0167 12,316

131 $114,950 S14.950 0.0161 $1,851

132 $114.950- 5114,950 0.0156 51.793

133 $134,950 $114.950 0.0152 $1.747
134 $114,950 S114,950 0.0147 53.690

135 S138.700 5138.700 0.0142 $1,970

136 S114,950 5114,950 0.0138 $1,586

137 $114,950 5114,50 0.0134 51,540

138 3114,950 5114,950 0.0129 5,483

139 $114,950 5114,950 0.0125 51.437
140 $138.700 3138,700 0.0122 51,692
141 5114,950 3114,950 0.0118 31,356

142 5114,950 $114.950 0.0114 5I,310

143 $114,950 $114.950 0.0111 $1.276
144 3114,950 $114,950 0.0107 53,230
145 $138,700 5138,700 0.0104 53.442

46 31134,950 5114.950 0.0101 51161
147 S114.950 $114,950 0.0098 51,127
148 5114,950 $114.950 0.0094 3181

149 3T4,950 S114.950 0.0092 51,053

350 5138S700 3138.700 0.0089 31,234

TOTAL PRESENT WORTH $3,718,233

1. Discoun t cowturm is a alculated anual muldplier whn diwount nt - (I-cf wher e - 3.2% and n yar (I - I50).
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Table D-20. (Alternative 2), 216-B-38 Trench Representative Site, Calculation Sheet 200-TW-2 Tank Waste Group, Hanford Site, Washington State.

- -r I 7r fp Or ltfrldN tabr Eq-pSubtoalRn I~~ta-eifkis lmi Vquzspaetikmnstj Mstwriul I aeEwpua

Purhase, deliver, and plane itpsa,1
Pwrhaepeagranl(purchuseand 123.0 cy $55.67 $0 $6,847 so so 56,847
delivery)
Sit lom from Pit 30 exrcvatelload 5 day $296.00 11.190.17 s0 30 S1,480 35.951 S7,431
(1.107 cy)
Silt loam aulng. 2 Mrc (5 days each) to day 1296.00 1398.55 s0 10 $2,960 13.986 $6.946
Equipnentrmv demb (fhnt-end 4 em $100.00 1352.00 s0 s0 400 $1,408 st,80!
loader)
Placegrade.andconpactbackfil 1.230 cy $14.00 $10.00 35.62 so 317,220 312,300 S6.986 336,508
Fine grading and seeding, Incl. lime, 1,343 sy $0.26 $.19 $0.11 so S479 $2.193 $332 S3,004
frt and seed
Oversight (5 days I his/day) 40 Irs 156.00 $0 10 S2.240 10 12,240

[Subtotal Direct CoMI s0 I24,47 521,573 S18,663 164,782

Drill vadem tom borehole (mu ocoars every 30 1 rar)
Mobilize/denbitizedrillrig i Is $625.00 $1,875.00 so SO S625 $1.875 $2,500
Borings fo vadose ne borhole (50 ft) 50 If 18.77 $36.23 s0 s0 $439 11,811 32,250
Decontan tionofdrll rig I Is 32,000.00 11,000 10 10 10 S,000
Collect/continerize IDW I c 150.00 350 30 s0 s0 $50
Charseterif IDW I es 700.00 $700 s0 10 s0 700
Transport/disposeIlDWof ite I drum S150.00 $250 s0 $0 s0 3150
Oversight (includes snrpling. labor, and a r 356.00 $0 $0 448 s0 W
equipment)
PPE (Ip * l day) I day 131.67 0 $32 s0 10 $32

Subtatal Direct Csa $19007 $32 ISI1$3,686 1 S72130

IDW - Investigation derived waste.
PPE - Personal protective equipment.

0

- a -0 Eitdeoe
*' R - l - r 4 s*imns tThci, Material [,iawI Equip eJ
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Table D-21. (Alternative 2), 216-B-57 Crib Representative Site, Capital Cost 200-PW-S Fission Product Rich ProcessWaste Group, Hanford Site.
Washington State.

Uui Cas Extended Cot
Item Qvsat$ Unit Subtdtal

SIabe tnet Material Labor tquIpmat Subcontract MnterW Labor Equipment
FLUOR HANFORD COST

IMPLEMENT INSTITUTIONAL CONTROLS
PrepareDeed Restrictios 2001 hr $56.001 so s0 $11,200 s0 $11,200

Flor Hasford Field Costs so S0 S11.200 $0 $11.200

F1r Hnord 0 & A on Abor Costt@ 15% 0 0 1,680 so $1,680
Fluor Hanford n & A m Material Cot@ 15% $0 10 10 so so

Flu Hanford & A om Equfpm Cost 15% $0 s0 s0 $0 10

Floor Hnford Total Cost $0 $0 $12,880 $0 $12,880

Conftipaney on Total Field Costs 0 20% 12,576

TOTAL COST 5456

G&A - General and administrative.
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Table D-22. (Alternative 2), 216-B-57 Crib Representative Site, Periodic Cost 200-PW-5 Fission Product Rich
Process Waste Group, Hanford Site, Washington State.

Ient ost -
Item -- Notes

Annually pefSYats per 30 Years - -

Site inspection $1,792 Cost is based on 16 hours @ SIl2/hr for every
50,000 feet2. Site - 3,000 ft2.

Radiation survey of $1,000 Cost is based on $1,000 for every 5,000 ft2. Site
surface soil 3,000 f12.

Existing cover $4,776 Cost includes the purchase of soil to repair ruts and
maintenance holes over 10% of the site area. Refer to Table D-24.

Vadose zone $3,750 $7,130 Monitoring occurs once every 5 years at a cost of
monitoring S75/lf of borehole. Borehole replacement occurs

once every 30 years. Refer to Table D-24.

Reporting S10,000 Obtain lab, prepare sampling plan, document
I sampling event and results.

Site reviews 520,000 1 Prepare site condition report .

TOTALS 517,568 523,750 57,130
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Table D-23. (Alternative 2), 216-B-57 Crib Representative Site, Present Worth Analysis 200-
PW-5 Fission Product Rich Process Waste Group, Hanford Site, Washington State, (4 pages).

Ye411 Cupueu bn Au* I a t Tl Vear Can AmsahlSlhowt Rate at

0 $15,456 115,456 1.0000 515,456
1 517,568 5176$ 0.9690 $17,024
2 $17,368 $17-W 0.9389 S16,495
3 $17468 $17,68 0.9098 S15,984
4 $1768 $1768 0.8816 $15,488
5 541.318 541.318 0.8543 $35.298
6 17,568 517,568 0.8r $14.543
7 $17568 S17-68 0.8021 S14,092
8 $17,568 $17068 0.7773 113,656
9 517.568 $17068 0.7532 $13,233

10 541.318 541.318 0.7298 $30.154
1 $17,569 $1768 0.7072 312,424
12 $17,568 117,68 0.6852 $12,038
13 $17,568 517.568 0.6640 $11.665
14 517,568 517568 0.6434 $11.304
15 541,318 341.318 0.6235 125,762
16 51768 317,6$ 0.6041 110.613
17 $17568 $17,6 0.5854 310,285
I8 317,568 117,568 0.5672 19,965
19 $17.568 $1768 0.54% 59,656
20 S41.318 S41.318 0.5326 322,006
21 $17468 $17.568 0.5161 $9,067
22 $17.56 517,568 0.5001 $8,786
23 317'68 $17,68 0.4846 S8.514
24 $17,68 S17,68 0.4696 38,250
25 541,328 341.318 0.4550 118,800
26 $17568 S17,68 0.4409 17,746
27 $17568 117,568 0.4272 17,505
28 117,568 $17,568 0.4140 $7,273
29 517468 117,68 0.4011 $7,047
30 548.448 548,448 0.3887 318.832
31 317568 $17,568 0.3766 56,616
32 $17468 S1768 0.3650 56,412
33 517,56 517,68 0.3536 36.212
34 $17568 $17,68 0.3427 36,021
35 S41,318 S41.318 0.3321 $13,722
36 517.68 51768 0.3218 5,654
37 517568 $17368 0.3118 55,478
38 51768 $17568 0.3021 $5,307
39 $1768 $17,68 0.2927 $5,142
40 S41.318 S41.318 0.2837 $11,722
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Table D-23. (Alternative 2), 216-B-57 Crib Representative Site, Present Worth Analysis 200-
PW-5 Fission Product Rich Process Waste Group, Hanford Site, Washington State, (4 pages).

tar Capital aCt AMMalCast TIt rCu A us S Wat I Wgb

41 517,568 £17,563 0.2749 54,830
42 $17,568 $17568 02664 54,680
43 517,568 $17.568 02581 54,534
44 517,568 $17568 0.2501 54,394
45 $41,319 $41,318 0.2423 510,011
46 51756 517,568 0.2348 54.125
47 517,56 $17,568 0.2275 S3.997

48 517,568 S17,561 0.2205 53.874
49 $17,568 517,568 02136 $3.753
50 $41,318 $41,318 02070 58,553
51 517,568 $17568 0.2006 53,524
52 $17,568 517,568 0.1944 S3.415

53 517,568 517,568 0.1884 S3.310

54 517,568 £17,568 0.1825 53206
55 541.318 541.319 0.1769 57,309
56 517,568 S17,568 0.1714 53,011
57 517,561 S17,568 0.1661 52,912
53 £17,568 517,568 0.1609 £2,27

59 517,568 $17,568 0.1559 52,739
60 $48,448 $4848 0.1511 £7321
61 517568 $17,568 0.1464 52,572
62 £17,568 S17,568 0.1419 12A93

63 517,568 £17,568 0.1375 52,416

64 517,568 517,568 0.1332 2,340
65 $41,318 $41.318 0.1291 S5.334

66 $17,563 $17,56 0.1251 52,198
67 $17,568 S17.563 0.1212 52,129

68 S17,568 517,568 0.1174 S2,063
69 517,568 $17,568 0.1138 51999
70 £41.313 £41,318 0.1103 $4,557
71 $17,568 S17,568 0.1068 $1,76
72 $17,568 517,568 0.1035 $1.818
73 517,568 $17,568 0.1W03 $1.762

74 $17,568 $17,568 0.0972 51,708

75 $41,318 £41,318 0.0942 53,892
76 517,561 £17,561 0.0913 $1,604
77 $17,568 517,568 0.0884 $1,553
78 517,568 517,568 0.0857 51,506
79 $17,568 £17,568 0.0830 £1.458
80 $41.313 $41.318 0.0805 53326
81 $17,561 517.568 0.0780 51.370
82 S17,568 117,568 0.0756 53.328
83 $17,568 117,568 0.0732 53,286
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Table D-23. (Alternative 2), 216-B-57 Crib Representative Site, Present Worth Analysis 200-
PW-5 Fission Product Rich Process Waste Group, Hanford Site, Washington State, (4 pages).

ar C.phM. (0as Annual Cmt TOMel VnerV As m OPred Wot,3.2%A Nn,, Wo

£4 S17,568 517,568 0.0709 . 51.246
85 541.318 541.318 0.0687 $2,939
86 517.568 517568 0.0666 51,170
87 517.568 S17,561 0.0645 $1.133
88 S17,568 S17.568 0.0625 1i9
89 S17,568 £17,568 0.0606 S3.065

90 £48,448 148,448 0.0587 S2344

91 517.568 517.568 0.0569 1,000
92 $17,568 $17,568 0.0551 1%8

93 $17.568 $17,568 0.0534 S938

94 S17,568 $17,568 0.0518 5910

95 541.318 541.318 0.0502 $2.074

96 $17.568 517.568 0.0486 1854

97 517,568 S17,568 0.0471 1827

98 S17-68 517,568 0.0456 $801
99 117,568 517,568 0.0442 1777

100 S41.318 S41.318 0.0429 $1.773
101 $17,568 S17,568 0.0415 S729

102 517,568 517,56 0.0402 1706

103 517,56 517,568 0.0390 S685

104 517,56 $17,568 0.0378 5664
105 541.318 $41.318 0.0366 $1,512

106 517-68 $17068 0.0355 5624
107 £17568 S17.568 0.0344 $604

108 S17,568 $17568 0.0333 1585

109 517,568 3$1706 0.0323 1567

It0 S41.319 141.318 0.0313 $1,293

III S17068 $17,568 0.0303 $532

112 S17,568 $17,568 0.0294 S517

113 517,568 S17,56 0.0285 3501

114 $17568 $17,568 0.0276 $485

115 541,318 541,318 0.0267 $1,103

116 S17,68 517568 0.0259 S455

117 $17,568 S17,568 0.0251 1441

118 $17,568 £17568 0.0243 $427

119 517,568 117,568 0.0236 5415
120 $48,448 S48,448 0.0228 51,105
121 117,568 317,568 0.0221 5385
122 $17,568 517,568 0.0214 S376

123 S17-68 $17-68 0.0208 5365
124 $17,568 $17,563 0.0201 S353

125 541.318 i413218 0.0195 S806

126 527,568 $17,568 0.0189 S332
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Table D-23. (Alternative 2), 216-B-57 Crib Representative Site, Present Worth Analysis 200-
PW-5 Fission Product Rich Process Waste Group, Hanford Site, Washington State, (4 pages).

Vet Capal Co Au..t CaN Toti VeaIr Cut aau atVaVMtW h

127 S17.563 517,568 0.0183 S322

128 517,568 $17,68 0.0177 5311
129 $17568 S17.568 0.0172 1302

130 $41.313 $41,318 0.0167 5690
131 517,568 317,568 0.0161 $283
132 S17,568 S17,568 0.0156 5274
133 $17.568 517,568 0.0152 S267

134 $17,568 $17,568 0.0147 5258
135 £41,318 £41,318 0.0142 $587
136 $17.568 S17,568 0.0138 S242

137 517,568 $17568 0.0134 5235
138 £17,68 517,568 0.0129 5227
139 527,68 517,563 0.0125 1220

140 $41.318 £41,318 0.0122 5504
141 S17.568 $17,568 0.0118 5207
142 S17,561 $17,563 0.0114 5200

143 517,56 S17.568 0.0111 5195
144 517.568 517468 0.0107 588
145 541.318 £41,318 0.0104 £430

146 $17,68 517,568 0.0101 5277
147 $17,568 517.56 0.0098 5172
148 517,68 517,568 0.0094 $165
149 £17,6! 517,568 0.0092 5162
150 £41,318 $41.318 0.0099 5363

TOTAL PREsENT WORTH sf2,41

1. Discotmt mct colurm is scalculated nmnus! wttiplicr when discotmt rate -(I-ef where e - 3.2% ada - yar (I - ISO).
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Table D-24. (Alternative 2), 216-B-57 Crib Representative Site. Calculation Sheet 200-PW-2 Fission Product Rich Process Waste Group,
Hanford Site, Washington State.

-i n atI tlmbr r~Ea.an MfaS~ ?Ma iatr -qimn
Parchase, deliver, mmd piE topw-il

Purchasepeagrvcl(purchasanddelivry) 2.2 cy $55.67 $0 $122 $0 $0 $122
Sift loarm, ftom Pit 30 "xvste/lmd (19.8 cy) day 529".00 $1,190.17 so so $296 $1,190 $1,486
Silt om hauling, I trck I day $29.00 $398.55 $0 s0 126 1399 $695
Eqtdpmentmob'demob(hont-endloader) 3 cS 10000 3352.00 S0 30 3300 $1056 1.356
PIace, grde and conct backfill 22 cy 314.00 31000 $5.68 s0 3308 3220 $125 S653
Finegradingand edingInc lime, brt,andseed I0 y 30.26 $1.19 $0.18 s0 33 $12 S2 $16
Ovymight Ui day a 9 Vrsiay) 2 11" so.0 so 4t 44* so sull

SUbtotlDirectCnn J 50 3 S433 I 1,572 12.771 54,776

thewj r~ s Cal

w Ma ri a b ai b_ 47 dkEdp t
D vadoewmnbo.rhe(cS to n r30yw1) ______

Mobilizedemnbilizedrillrig I Is $625.00 $1.875.00 $0 $0 $625 $1,875 12.500
Borings for vadose mone borehole (50 ft) 50 If $8.77 136.23 30 30 S439- 31.811 12,250
Dwontaminationofdriltuig I is $1.000-00 $1,000 $0 s0 s0 S1.000
Collect/containrize DW I el $50.00 350 so 50 s0 S50
Characterize IDW I OR 3700.00 $700 50 s0 $0 s700
Transpoaa/disposlDWoffsite I drum $150.00 $150 s0 0 0 $150
Ovmight(wnluda Ing.1sbor,and equipint ) a bra $56.00 30 30 S448 30 3448
PPE(I p1day) I day $31.67 s0 $32 $0 so 332

Subtotal Diredt Cowtn $1,900 1 532 S 012 1 $626 1 37,130

,1 )

N)
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Table D-26. (Alternative 2), 241-B-361 Settling Tank, Periodic Cost 200-TW-2 Tank Waste Group,
Hanford Site, Washington State.

______Item Codt
tem INotes

Annually per 5 Yean per 30 Years
Site inspection $1,792 Cost is based on 16 hours @ SI 12/hr for every

50,000 ft 2. Site -314 sf.

Radiation survey of $1,000 Cost is based on S1,000 for every 5,000 ft2. (Site -
surface soil 314 ft2.

Existing cover $4,097 Cost includes the purchase of soil to repair ruts and
maintenance holes over 10% of the site area. Refer to Table D-28.
Vadose zone $3,750 $7,130 Monitoring occurs once every 5 years at a cost of
monitoring $75/If of borehole. Borehole replacement occurs

once every 30 years. Refer to Table D-28.

Reporting S10,000 Obtain lab, prepare sampling plan, document
sampling event and results.

Site reviews $20,000 Prepare site condition report.

TOTALS $16,889 $23,750 $7,130
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Table D-27. (Alternative 2), 241-B-361 Settling Tank, Present Worth Analysis 200-TW-2 Scavenged Tank Waste
Group, Hanford Site, Washington State, (4 pages).

Vir Copktuast AxlCast ToutVarCss Amna I WRate atr ib

0 £6,015,456 S6,015,456 1.0000 56,015,456
£1689 S16389 0.%90 S16,365

2 $16389 £16,89 0.9389 515,857

3 516,89 £16389 0.9098 $15.366
4 £16,389 £16,89 0.8816 £14,389

5 $40,639 540,639 0.1543 S34,718

6 £16389 £16389 0A278 £13,981

7 $16,89 £16389 0.8021 S13.547

s $16,89 S16,09 0.7773 $13.128
9 516889 £16,89 0.7532 $12,721
10 £40,639 540,639 0.7298 £29,658
II £16389 £16,89 0.7072 $11,944

12 £16389 516,89 0.6852 S11,572

13 $16,89 $16389 0.6640 £11,214

14 £16,389 £16839 0.6434 S10366
Is 540,639 540.639 0.6235 S25.338

16 $16,389 $16,89 0.6041 $10,203
17 £16389 $16039 0.5854 59887
is 516389 £16,389 0.-672 £9,579
19 S1689 £16889 0.54% £9,282

20 540,639 340,639 0.5326 521,644

21 516,X9 £16389 0.5161 58,716

22 516,89 $16,89 0.5001 58,446

23 16,389 516,89 A846 58,184

24 $16389 $16389 0.46% 7,931

25 540,639 540,639 DA550 S18.491

26 5163M9 £16389 0.4409 7,446

27 $16,9 316,89 0.4272 57,215

28 516389 £16,39 0.4140 6.992
29 516,389 S16,819 0.4011 56,774

30 547,769 £47,769 03887 18,568

31 £16389 £16809 0.3766 56,360

32 $16,M9 £16389 03650 56,164

33 £16339 $16,99 0.3536 5972

34 £16389 $16389 0.3427 55.788

35 540,639 $40,639 0.3321 £13A96

36 £16339 $16,389 0.3218 $5.435

37 516,89 316,839 03118 55,266
38 £16,89 516,89 0.3021 $5,102

39 316,9 $16389 02927 S4,943

40 540,639 $40,639 0.2937 $11,529
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Table D-27. (Alternative 2), 241-B-361 Settling Tank, Present Worth Analysis 200-TW-2 Scavenged Tank Waste
Group, Hanford Site, Washington State, (4 pages).

Year Capital CooE Annal Cost Total Yer Cost AmmalPresent WOrth

41 516889 $16,889 0.2749 S4,643

42 $16889 S16,889 0.2664 54,499
43 $16389 $16389 02581 54,359
44 516389 S16,889 0.2501 $4.224

45 $40.639 540,639 02423 59.847
46 S16,89 516,889 02348 53,966
47 516,89 $16,889 0.2275 53.342
4% $16,889 S16,89 02205 S3724
49 $16389 51689 0.2136 53.607
50 540.639 540,639 0.2070 $8,412
51 516.889 516,889 0.2006 $3,388
52 116,889 £16889 0.1944 S3.283
53 $16,889 516,889 0.1884 53,182
54 516,889 $16,389 0.1825 S3.082
55 S40.639 540.639 0.1769 S7.189
56 S16,889 516.389 0.1714 52,895
57 516889 516,89 0.1661 52,905
58 $16.89 $16.889 0.1609 52,717
59 16,89 $16389 0.1559 52,633
60 547,769 $47,769 0.1511 $7.218
61 516.389 $16,389 0.1464 12,473
62 $16.889 £16,389 0.1419 52,397
63 516,889 516889 0.1375 12,322
64 516389 516,89 0.1332 52250
65 540,639 540.639 0.1291 £5246
66 516.889 S16,89 0.1251 12,213
67 516389 516,889 0.1212 12,047
68 516889 $16,889 0.1174 53,983
69 516889 S16,389 0.1138 £1,922
70 40N639 540.639 0.1103 54.482
71 S16,89 £16,389 0.1068 53304
72 £16,889 516389 0.1035 51,748
73 536*89 516,89 0.1003 51,694
74 $16389 £16,389 0.0972 S1,642
75 40.639 S40.639 0.0942 53328
76 $16,889 516,889 0.0913 53.542
77 5163989 S16,*89 0.0884 51,493
78 516,89 516,889 0.0857 S1.447
79 516389 S16389 0.0830 $1,402

80 540,639 540.639 0.0805 53,273
81 $16,889 116,19 0.0780 $3317
82 516,889 S16389 0.0756 £1277
83 516,889 $16889 0.0732 £1236
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Table D-27. (Alternative 2), 241-B-361 Settling Tank, Present Worth Analysis 200-TW-2 Scavenged Tank Waste
Group, Hanford Site, Washington State, (4 pages).

YaT OpitalIC( AMOsOts Tel VearCas Axmat atRateat PrfstwertWa

84 S16319 $16,39 0.0709 $1,197

85 $40,639 $40,639 0.0687 52.792

86 $16389 S16,989 0.0666 $1,125

7 516,89 $16,89 0.0645 $1,089

88 $16,389 $16389 0.0625 $1,056

89 $16,89 $16,89 0.0606 $1,023

90 $47,769 $47,769 0.0587 $2,804

91 $16389 $16,19 0.0569 $961

92 $16319 $16889 0.0551 $931

93 516.889 516,889 0.0534 5902

94 $16,889 $16,89 0.0511 $875

95 $40,639 $40,639 0.0502 52.040

96 $16389 $16389 0.0486 $821
97 $16389 $16,89 0.0471 5795

96 $1689 $16889 0.0456 S770

99 $16889 $1689 0.0442 $746

too $40,639 $40,639 0.0429 $1,743

101 $163989 $16,89 0.0415 5701
102 $16389 $16319 0.0402 $679

103 $16389 S16389 0.0390 $659

104 16,189 516,89 0.0378 5638

305 $40,639 $40,639 0.0366 $1,417

106 $16389 $16,89 0.0355 $600

107 116,89 $16389 0.0344 $581

10 $1689 $16389 0.0333 $562

109 $16389 $16389 0.0323 $546

110 $40,639 $40,639 0.0313 $1272

111 £16389 $16889 0.0303 £512

112 $16389 £16A89 0.0294 S497

113 $16389 $16389 0,0285 $481

114 $16,389 $16819 0.0276 $466

its $40,639 $40,639 0.0267 £1,085

116 £16389 $16389 0.0259 5437

117 $16389 $16389 0.0251 $424

III $16389 £16,889 0.0243 $410

119 £16389 $16389 0.0236 $399

120 $47,769 $47.769 0.0229 £1,089

121 516389 £16389 0.0221 S373

122 $16,889 $16,889 0.0214 $361

123 $16389 116389 0.0208 $351

124 116,89 $16389 0.0201 $339

125 $40,639 $40,639 0.0195 $792

126 26,8U9 $16389 0.0189 $319
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Table D-27. (Alternative 2), 241-13-361 Settling Tank, Present Worth Analysis 200-TW-2 Scavenged Tank Waste
Group, Hanford Site, Washington State, (4 pages).

Year cspa C Annual Com Tesai Vear Coo A 3m Is1ma Rote at - Prtemt Worth

127 $16,889 $16,889 0.0183 $309

128 $16,*89 S16,889 0.0177 $299

129 $16,889 S16.889 0.0172 $290

130 $40,639 $40,639 0.0167 $679

131 $16.889 £163989 0.0161 $272

132 $16,889 $16,89 0f.156 $263
133 $16889 516,89 0.0152 5257
134 516,889 $16389 0.0147 S248

135 $40,639 S40,639 0.0142 1577

136 $16,889 S16.889 0.0138 5233
137 $16,889 $16889 0.0134 5226
138 $16,889 S16889 0.0129 S218

139 516,889 $16889 0.0125 5211
140 S40.639 $40,639 0.0122 $496

141 $16889 $16,889 0.0118 5199
142 516889 $16889 0.0114 £193

143 $16,889 $16889 00111 $187
44 516,89 S16,89 0.0107 S32

145 $40,639 540,639 0.0204 5423
146 $163989 $16,889 0.0101 $171
147 $163989 516389 0.0098 $166
148 $16,889 $16889 0.0094 $159

149 5689 $16,889 0.0092 $155

ISO 540.639 S40,639 0.0039 362

TOTAL PRESENT WORTH 560,95

1. Discount rate column is a calculated annual mtu3iplier when discount rate -(1-f where e - 32% and n - year (I - 150).
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Table D-28. (Alternative 2), 241--B-361 Settling Tank, Calculation Sheet 200-TW-2 Tank Waste Group, Hanford Site, Washington State.

Ezalded Onl<Um Q n tl w Ui SboaEFIIbxnra Mattdhl lxbr EquIpment SubotfrSU Matedal Ibur Equlpuent1
Purchase, deliver, and plate topsoil

Purchase pea gravel (purchase and delivery) 0.3 cy $55.67 $0 $17 SO $0 $117
Silt loam, from Pit 30 excavate/load (2.7.8 cy) I day $29600 $1,190.17 $0 s0 $296 $1,190 $1,486
Silt loam hauling, I truck I day 1296.00 5398.55 $0 $0 $296 $399 $695
Equipment mob/demob (font-end loader) 3 ea 1100.00 5352.00 $0 so $300 $1,056 $1,356
Place, grade, and compact backfill 3 cy $14.00 $10.00 $5.68 $0 $42 $30 $17 $89
Fine grading and seeding, mel. lime, fert, and seed 4 sy $0.26 $1.19 SO.18 $0 Sl $5 SI $7
Oversight (1 day x 8 his/day) 8 hrs $56.00 so $0 $448 SO $448

TSubtotal Direct Costs I $01 $601 S1,3751 $2,6621 S4,097

____ ___ ___ ____ ___ ___ _ $bwfltet Mnteid b.ine EquIpmnt Sabntact Mlatedlal lutr Eqppnn _ _

Drilwid osene bwveh* (cod occurs ey 3D year)
Mobilize/demobilize drill rig I Is $625.00 $1,875.00 $0 $0 5625 $1,875 $2,500
Borings for vadose zone borehole (50 0t) 50 If $8.77 $36.23 $0 $0 $439 $1,811 $2,250
Decontamination of drill rig I Is $1,000.00 $1,000 $0 $0 10 $1,000
Collect/containerize IDW I en 550.00 $50 $0 $0 so 550
Characterize IDW I a $700.00 $700 $0 $0 $0 $700
Transport/dispose lDW offsite I drum $150.00 $150 so so so $150
Oversight (includes sampling, labor, and equipment) 8 brs $56.00 $0 so $448 $0 $448
PPE (I p * I day) I day _ $31.67 SO $32 so $0 $32

Subtotal Direct Costa 51,9001 $321 S1,512 13,686 7,130

IDW = Investigation derived waste.
PPE = Personnel protective equipment.
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Table D-29. (Alternative 2), 216-B-58 Trench Representative Site, Capital Costs 200-TW-1 Scavenged Tank Waste Group,
Hanford Site, Washington State.

hi aeSucnrc MkealLbo Eqtp ei Subc6tra, Miterl ~Lnbor Equlpment

FLUOR HANFORD COST

IMPLEMENT INSTITUTIONAL CONTROLS

Prepare Instituti$al Contmis 200 hr s. $0 $11,200 $0 $11,200

Fluor Hanford Field Cost $0 $0 $11,200 $0 S11,200

Fluor Hanford G & A on Labor Cost @ 15% $1,680 $1,680

Fluor Hanford G & A on Material Cost @ 15% $0 $0

Fluor Hanford G & A on Equipment Cost
@ 15% 50 50

Fluor Hanford Total Cost so $0 $12,880 so 512,880

Contingency on Total Field Cost@ 20% S2,576

TOTAL COST 515,456

G&A = General and administrative.
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