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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 ’

. - o WAC Mean E:cegd

ConSimaent Corsritnent Lnits Nu[.:lgmr e TN Detecd 1;}3;:::;1 172940347

. ‘ , Samples | Detects | Detection | Result | -° GWP - Method B

: |- | Standard T GWP .

. - : . Standard?
GENCH Cyanide my/kg 14 5 36% 0.61 320 No
GENCH Nitrate (as N) me/kg 5 5 100% 244 40 Yes
GENCH Nitrite (as N) mg/kg 4 80% 14 4.0 Yes
GENCH Sulfate mg/kg 7 100% 161 1,000 No
METAL Aluminum mg/kg 14 14 100% 7479 45 Yes
METAL Cadmium mg/kg 14 8 57% 0.90 0.69 Yes
METAL Chromium mg/kg 14 12 86% 89 18 No
METAL Cobalt mg/ke 14 14 100% 83 868 No
METAL Copper mg/kg 14 4 100% 14 263 No
METAL Lead me/kg 14 3 23% 7.3 3.000 No
METAL Mercury mg/kg 8 2 25% 0.084 21 No
METAL Nickel mg/kg 14 13 23% 2t 130 No
METAL Silver me/ke 4 2 14% 0.4 14 No
METAL Thallium mp/kg 14 6 41% 0.15 1.6 No
METAL Uranium mg/kg 14 7 50% 13 1.3 Yes
METAL Vanadium mghe| 14 14 100% 44 2,240 No
SVOA Bis(2-cthylhexyl) phthalate | mg/kg 12 9 5% 0.069 14 No
SVOA Burylbenzylphthalate mg/kg 12 2 17% 0.15 893 No
SVOA Dicthylphthalate me/kg 12 2 17% 0.15 72 No
SVOA Di-n-butylphthalate mg/kg 12 1 8% 0.16 11 No
SVOA Di-n-octylphihatate me'kg 12 5 42% 0.12 532,000 No
VOA Acetone mg/kg 12 2 17% 0.0062 32 No
VOA Toluene mg/kg 12 4 1% 0.0025 7.3 No

Washington Administrative Code (WAC) 173-330-747, “Deriving Soil Concentrations for Ground Water Protection.”

GENCH =

GWP
SVCA
VOA

genceral chemical.
= groundwater protection.

= semi-volatile organic analyte.

= volatile organic analyte,
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Table C-41. Comparison of Truc Mcan Deep Zone Soi! Concentrations from 216-8B-47 Crib
to WAC 173-340-747, Method B Groundwater Protection Standards,

Human Health Risk Assessment.

Does True
‘ ‘ WAC Mean Exceed
C s Number { Number { Frequency | Average | 173-340-747 WAC
Congiment O anent Units | of of of | Detected | Method B | 173-340-747
N , Samples | Detects | Detection |  Result GWP Method B
' : . Standard GwWP
‘ L | . Standard?
GENCH Complex cyanide mg/kg 3 3 100% L6 320 No
GENCH Cyanide mg/kg 13 6 46% 28 320 No
GENCH Frec cyanide mg/kg 4 4 100%% 1.9 320 No
GENCH Nitrite (as N) my/kg 6 1 17% 0.60 4.0 No
GENCH Sulfate mg/kg 6 6 100% 92 1,000 No
METAL Cadmium mg'ke 12 8 67% 0.69 0.69 No
METAL Lead mg/kg 12 12 100% 50 3,000 No
METAL Nickel mykg 12 12 100% 24 130 No
METAL Thallium mg/kg 12 3 25% 0.13 1.6 No
METAL Uranium mg'hg 12 7 58% 61 1.3 Yes
PEST Dichlorodiphenyltrichloro- | mgkg 12 1 8% 0.012 35 No
cthane
SVOA Bis(2-cthylhexyl) phthalate | mg/kg 12 7 58% 0.13 14 No
SVOA Di-n-butylphthalate mg/kg 12 5 42% 0.19 1l No
SVOA Di-n-octylphthalate mg'kg 12 6 50% 0.11 532,000 No
SVOoaA Pentachlorophenol mg/kg 12 2 17% 0.73 0.012 Yes
VOA 1,1,1-trichlorocthane mg/kg 12 2 17% 0.0042 1.6 No
VOA Acelone mgkg 12 4 3% 0.011 32 No
VOA Toluene mg'kg 12 1 8% 0.0044 7.3 No
Washington Admunistrative Code (WAC) 173-340-747, “Denving Soil Concentrations for Ground Water Protection.”
GENCH = general chemical.
GWP = groundwater protection.
PEST = pesticide.
RAD_D = decayed radiological.
SVOA = scmi-volatile organic analyte,
VOA = yolatile 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.

L “Does True
. _ . R o . : WAC .| Mean Exceed
C‘?’E:::s“‘"‘ C“;ﬁ:‘f"‘ Units M:Irb" M"(:'ftm,r Fmﬁ:fmﬁ 32&'353 ‘Kfc?::‘;;? mm\o(-:'m‘
o= . . R Samples Dmm Detection , R_uullv GWP . ‘;‘Metllod B
: Nk : ' T : 7| Standard . Gwp

. . . ) ; | Standard?
GENCH Complex cyanide mg/hg 3 3 100% 76 320 No
GENCH Cyanide mg'kg 10 4 40% 23 320 No
GENCH Free cyanide mg'kg 3 3 100% 1.2 320 No
GENCH Nitrate {as N) my/kg 5 5 100% 276 40 Yes
GENCH Nitrite (as N) mg’kg 5 3 60% 2.9 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 my/ke 10 6 60% 0.15 2.1 No
METAL Nickel mgkg 10 10 100% 48 130 No
METAL Sclenium mg/he 10 1 10% 0.4 5.2 No
METAL Thallium mgke 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 35 No

ethane

SVOA Bis(2-ethythexyl) phthalate | mg/kg 10 k] 0% 0.15 14 No
Svoa Di-n-butylphthalate mg’kg 10 1 10% 0.16 I No
SVOA Di-n-octylphthalate mg/kg 10 1 10% 0.16 532,000 No
VOA Methylene chloride mg'kg 9 ! 11% 0.0028 0.025 No
VOA Toluene mg/kg 9 ! 11% 0.0024 73 No

Washington Administrative Code (WAC) 173-340-747, “Deriving Soil Concentrations for Ground Water Protection.”™

Gwp
SVOoA
VOA

= groundwater protection.

= scmi-volatile organic analyte.

= volatile organic analyte.
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Table C-43. Comparison of Truc Mean Decp Zone Soil Concentrations from 216-B-49 Crib
to WAC 173-340-747, Method B Groundwater Protection Standards,

Human Health Risk Assessment.

) Docs True
WAC Mean Exceed
Constituent Constituent Number | Number| Frequency | Average | 173-340-747 WAC
Class - Name Units aof of of Detected | Method B | 173-340-747
Sumples | Detects | Detection | Resuolt GCwP Method B
Standard Gwp
Standard?
GENCH Complex cyanide mg/hg 1 i 100% 21 320 No
GENCH Cyanide mg'kg 17 3 18% 1.9 320 No
GENCH Frec cyanide mg/kg I I 100% 019 320 No
GENCH Sulfate mg/kg ! [ 100% 92 1,000 No
METAL Copper mg/kg 17 16 94% 14 263 No
METAL Lead mg/kg 17 17 100% 43 3,000 No
METAL Mercury mg/kg 16 5 31% 0.089 2.1 No
METAL Nickel mg/hg 17 17 100% 10 130 No
METAL Sclenium mg/kg 17 1 0% 0.21 52 No
METAL Silver myhg 15 2 13% 0.93 14 No
METAL Thallium mg/kg 17 2 12% 0.20 1.6 No
METAL Uranium mg/kg 13 5 28% 10 1.3 Yes
SVOA Bis(2-ethylhexyl) phthalate | me/ke 1 4 36% 0.14 14 No
SVOA Di-n-butylphthalate mg/kg 11 4 6% 0.84 11 No
SVOA Di-n-octylphihalate me/kg 11 ! 9% 0.17 532,000 No
VoA 2-Butanone mgfkg 11 ! 9% 0.0054 22 No
YOA Acctone mp/kg 12 3 25% 0.0!4 32 No
VOA Methylene chloride mg/kg 12 2 17% 0.0097 0.025 No
Washington Administrative Code (WAC) 173-330-747, ~Deriving Soil Concentrations for Ground Water Protection.”
GENCH = general chemical.
GWP = groundwater protection.
SVOA = semi-volatile organic analyte.
VOA = volatile organic znalyte.
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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.

co Does True
7 _— : o ‘ s WAC | Mean Exceed
‘ . L : Number | Number | Frequency | Average | 173.340-747 | ~ WAC
Comsiment| - Constituent Units | of | of | of |Detected| Mothod B | .173-340-747°
- L e, : Samples| Detects | Detection | Result | GWP. |’ Method B -
g T R R ‘ | -7 7| Stamdard .| T GWPS
, g ooy o ] Standard?
METAL Nickel mg/kg 8 8 100% 2.1 130 No
METAL Silver mg/ke 8 1 13% 10 14 No
METAL Uranium mg/kg 9 1 11% 33 1.3 Yes
SVOA Bis(2-cthylhexyt) phthalate | mg/kg 2 1 50% 0.11 14 No
Svoa Di-n-butylphthalate mg'ke 3 1 33% 0.14 11 No
VOA Acetone me/kg 2 1 50% 0.050 32 No
VOA Mcthylenc chloride my/kg 2 1 50% 0.019 0.025 No

Washington Administrative Code (WAC) 173-340-747, ~Deriving Soil Concentrations for Ground Water Protection.”

GWP = groundwater protection.
SVOA = semi-volatile organic analyte.
VOA = volatile organic analyte.

L2 1]

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

. L e |l 90%UCL Ceeneph | Max Alr - Industrial © |- . "

. ('on,m",""n-m: EP-(‘- | Background : | l,“-l}.l‘ -|. - Cenc. . | Afr RBC* | Fff',wd A}rRBC.

216-B-TA ' .

Cadmium 0.07 1 1.32E+09 5.30E-11 1.39E-05 EPC less than
background

Chromium 13.5 185 1.32E+09 1.02E-08 2.98E-07 EPC less than
background

Copper 15 22 1.32E+09 1.14E-08 —_ EPC less than
background

Lead 233 10.2 1.32E+09 1.77E-08 —_ No RBC

Nickel 13.7 19.1 1.32E+09 1.04E-08 - EPC less than
background

Uranium 0.995 NA 1.32E+09 7.54E-10 - NoRBC

EPC = exposure point concentration.

VF

NA = none available.
[ ]

(CLARC), Version 3.1.

= volatilization factor.

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

PEF
Ecology 94-145, Cleanup Levels and Risk Caleulations Under the Modcl Toxics Control Act Cleanup Regulations

b DOE/RL-2003-11, Remedial Investigation Report for the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable

Units.

¢ Washington Administrative Code (WAC) 173-340-750, “Cleanup Standards to Protect Air Quality”™
4 Washington Adminisirative Code (WAC) 173-340-900, “Tables,” Table 749-3.
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Table C-45a2. Comparison of Shallow Zone Concentrations

with Industrial Air Risk Standards for 216-T-26 Crib. T
. e Exceed Soit . Max Alr Industrial
Contaminant Fre RBC? PEFIVE Cone. Air RBCS Exceed Air RRC?
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-08 - EPC less than
background background
Lead 10.1 EPC less than 1.32E+09 7.65E-09 —_ EPC less than
background background
Nicke) 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-11 —_ No RBC
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 Model Tovics Control Act Cleanup Regulations
(CLARC), Version 3.1.

* DOE/RL-2003-11, Remedial Investigation Report for the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable
Units.

¢ Wushington Administrative Code (WAC) 173-340-750, “Cleanup Standards 1o Protect Air Quality™

4 Washington Adminisirative Code (WAC) 173-340-900, “Tables,” Table 749-3.

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

I ) , 90% UCL e Max Air Industrial - ) "
(,‘qnl.nn‘innm ‘ ErC Background PEFNVE Cone. Air RBC* Exceed Air RBC?
216-B-36 Trench
Aluminum 7,600 11,500 1.32E+09 5.76E-06 — EPC less than
background
Cadmium 0.1 1 1.32E+09 7.58E-11 1.39E-05 EPC less than
background
Calcium 2,610 NA 1.32E+(9 7.28E-06 —_ No RBC
Chromium i16 185 1.32E+409 8.79E-09 2.98E-07 EPC less than
background
Copper t5.1 22 1.32E+09 1.14E-08 —_ EPC less than
background
fron 18,100 32,600 1L.32E+09 1.37E-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.

e : o | WAUCL | nopacpe | Marx Alr Industrial ° L
Contaminant EPC Background, | | PEW\ F" 1 Tene Al RBCE Frceed Air RBC?
216-B-36 Trench {cont*d.)
Lead 8 10.2 1.32E+00 6.06E-0V — EPC less than
background
Magnesium 3,820 NA 1.32E+09 2.89E-06 —_— No RBC
Manganese 287 512 LI2E+0% 2.17E-07 4.90E-05 EPC less than
background
Mercury 0.089 033 1.32E+09 6.74E-11 _ EPC lcss than
background
Nickel 12.1 19.1 1.32E+09 9.17E-00 -— EPC less than
background
Potassium 1,140 NA 1.32E+09 8.64E-07 —_ NoRBC
Sodium 551 NA 1.32E+07 4.17E-07 —_ NoRBC
Uranijum i1 NA 1.32E+09 8.331E-09 - —_- No RBC
Vanadium 55.1 85.1 L.32E+09 4.17E-08 -_ EPC less than
background
Zine 4319 678 1.32E+09 3.33E-08 —_ EPC less than
background
EPC = exposure poinl concentration. UCL = upper confidence limit.
VF = volatilization factor. RBC = risk-bascd concentration.
NA = nonc available. PEF = particulate emission factor
a

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

®  DOE/RL-2003-11, Remedial Investigation Report for the 200-Ci¥-5, 200-CW.-2, 200-CW-4, and 200-SC-1 Operable
Units.

®  Washington Administrative Code (WAC) 173-340-750, “Cleanup Standards 10 Protect Air Quality™

d Washingron 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.

o . 9% UCL. e Max Air ‘Industrial . .
Contaminant EPC Background -PEFIVF | Cone. - Alr RBCS Exceed Air RBC?
216-B46 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
Arscnic 27 6.5 1.32E+(9 2.05E-09 5.81E-00 EPC less than
background
Barium 70.7 o132 1.32E+09 5.36E-08 5.00E-04 EPC less than
background
Berytlium 0.44 1.5 1.32E+09 3.33E-10 —_ EPCless than
. background
Cadmium 1.5 1 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 94 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 —_ EPC less than
background
Lead 57 10.2 1.32E+09 4.32E-09 _ EPCless than
background
‘Manganese 267 512 1.32E+09 2.02E-07 4.90E-05 EPC less than
' background
Mecreury 0.06 033 1.32E+09 4.55E-11 - EPC less than
background
Nickel 10.8 19.1 1.32E+09 8.18E-02 —_ EPC less than
background
Potassium 1250 NA 1.32E+09 9.47E-07 - No RBC
Sodium 450 NA 1.32E+09 3.41E-07 - NoRBC
Thallium 0.6 NA 1.32E+09 4.55E-10 -_ NoRBC
Uranium 1.7 NA 1.32E+(9 1.29E-09 -_ NoRBC
Vanadium 303 85.1 1.32E+09 2.30E-08 - EPC less than
background
Zing 39.1 67.8 1.32E+09 2.96E-08 —_ EPC less than
background
44-DDT 0.034 NA 1.32E+09 2.58E-11 - NoRBC
Aroclor-1254 034 NA 1.32E+09 2.58E-10 4.38E-05 No
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f

Table C-45¢c. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-46 Trench.

: S 90% UCL : T MaxAir | Induseriat | o 0 o
 Contaminant - EPC g omnd | TETVYF | Tune. | airrper | Freect AirRBC?
216-B-46 Trench {(cent'd)

Gamma-BHC 0.017 NA 1.32E409 1.29E-11 —-_— NoRBC
{Lindane)
Heptachlor 0.017 NA 1.32E+09 1.29E-11 -— NoRBC
4,6-sinitro- 1.7 NA 1.32E+09 1.29E-09 -_— No RBC
2-mcthytphenol
Benzoic acid 0.041 NA 1.32E+09 JALE-N —_ No RBC
Bis(2-ethylhexyl) 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-11 3.50E-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 Calcularions Under the Model Toxics Control Act Cleanup Regulations
{CLARC), Version 3.1.

®  DOE/RL-2003-11, Remedial Investigation Report for the 200-CW.S$, 200-CW-2, 200-CW-4, and 200-SC-1 Operable
Units.

S Washington Administrative Code (WAC) 173-340-750, *Cleanup Standards to Protect Air Qualtity™

4 Washington Administrative 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.

NP o o 1 90%% UCE, y “Max Alr ] . lndustrial L e Ty
_Contaminant -t EPC | . Background PEFIVES | e ~Alr RBC* Exceed Air RBC?
216-B-57 Trench :
Aluminum 3,410 11,800 1.32E+09 2.58E-06 — EPC less than
background
Arsenic 22 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 0.25 1.5 1.32E+09 2.65E-10 —_ EPC less than
background
Cadmium 0.72 1 1.32E+09 5.45E-10 1.39E-05 EPC less than
background
Calcium 6,934 NA 1.32E+09 5.29E-06 No RBC
Chromium 8 18.5 1.32E+09 6.06E-09 2.98E-07 EPC lcss 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.

N . %0% UCL e g g Max Air Industrial . -
Contaminant EPC Background PEF/VF Cone. Air RBCE Fxceed Air RBC?
216-B-57 Trench (cont’d.)
iron 8.800 32,600 1.32E+09 6.67E-00 - EPC less than
background
Lead 55 10.2 1.32E409 4.17E-09 —_ EPC less than
background
Magnesium 2,400 NA 1.32E+09 1.82E-06 —_ NoRBC
Manganesc 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 22 0.73 1.32E+09 1.67E-09 L — No RBC
Sodium 184 NA 1.32E+09 1.39E-07 C—_— No RBC
Uranium 1.8 NA 1.32E+09 b.36E-09 -— No RBC
Vanadium 158 8s5.1 1.32E+09 1.20E-08 —_ EPC less than
background
Zine 24.7 67.8 1.32E+09 1.87E-08 —_ EPC less than
background
Bis(2-cthylhexyl) 0.17 NA 1.32E+09 1.29E-10 6.30E-03 No
phthalate
Chrysene 0.04 NA L.32E+09 3.03E-11 —_ No RBC
Di-n-butylphthatate 24 NA L.32E+09 1.82E-09 3.50E-01 No
Pyrenc 0.049 NA L.32E+09 371E-11 _ No RBC
4-methyl-2- 0.005 NA 1.32E+09 3.79C-12 —_ No RBC
pentanone
Acetone 0.022 NA 12,554 1.75E-06 3.50E-01 No
Mecthylene chloride 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 = exposurc 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 Calovlations Under the Model Toxics Conirol Act Cleanup Regulations
(CLARC), Version 3.1.

®  DOE/RL-2003-11, Remedial Investigation Report for the 200-CiV-5, 200-CW-2, 200-CH-4, and 200-5C-] Operable
Units.

¢ Washington Administrative Code {(WAC) 173-340-750, ~Cleanup Standards to Protect Air Quality”

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

Max T M L CL
: L 90'/» U( L b Max Alr Imlusnlnl Exceed Air
- Contaminant | Detect Detect PEFNVF . ‘ )
O | 4174 | C-a304 | Brckeround | T - -Cone.’ 'Air RBC*. RBC"
216-B-58 Trench
Arsenic 88 88 6.5 1.32E+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 ess
than
background
Chromium 6.2 4.8 18.5 1.32E+09 4.66E-09 2.98E-07 | Max dctect less
: than
background
Nickel 7.9 ] 19 [.32E+09 8.18E-09 —_ Max detect less
than
background
Sclenivm 73 4.4 033 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
Dicthylphthalate 0.49 NA NA 1.32E+09 3.71E-10 2.8 Max detect less
than
background
Acclone . NA 52 NA 12,554 4,.14E-03 0.35 Max detect Jess
than
background
Qil and grease NA 1,350 NA 1.32E+09 L.O2E-06 - Max detect less
than
background
UCL = upper confidence limit. NA = noneavailable.
VF = volatilization factor. RBC = nisk-based concentration.

PEF = particulate emission factor
Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxics Control Act Cleanup Regulations
(CLARC), Fersion 3.1,

®  DOE/RL-2003-11, Remedial Investigation Report for the 200-CW-5, 200-Cv-2, 200-CW-4, and 200-SC-1 Operable

Units.,

: Washington Administrative Code (WAC) 173-340-750, “Cleanup Standards to Protect Air Quality™

Washingion Adminisirative 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.

e ' "90% UCL b Max Alr Industrial Alr Exceed Alr
Contaminant EPC | Backgrowna | TEFA P Cone. - . RBC REC?
216-B-43 Crib
Aluminum 4,530 11,800 1.32E+09 J.43E-06 — EPC less than
background
Arsenic 2.2 6.5 1.32E+09 1.67E-09 5.BLE-006 EPC less than
background
Barium 92 132 1.32E+09 6.97E-08 5.00C-04 EPC less than
background
Beryllium 0.42 L5 1.32E+09 3.18E-10 — EPC less than
background
Calcium 10,335 NA 1.32E+09 7.83E-06 - No RBC
Chromium 7.1 185 1.32E+09 5.33E-09 2.98E-07 EPC Jess than
background
Cobalt 82 15.7 1.32E+09 6.21E-09 —_ EPCless than
background
Copper 15 22 1.32E+09 1.14E-08 —_ EPC less than
background
Iron 15,239 32,600 1.32E+0Y 1.15E-05 _ EPC lIcss than
background
Lead 49 10.2 1.32E+09 JNE-09 —_ EPC less than
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 - EPC less than
background
Potassium 1,200 NA 1.32E+09 9.09E-07 —_ NoRBC
Silver 24 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 2.05E-08 — EPC less than
background
Zinc L} 67.8 1.32E+409 2.35E-08 —_ EPC less than
background
Bis(2-ethylhexyl) 0.057 NA 1.32E+09 4.32E-11 6.30E-03 No
phthalate
Di-n-butyl- 0.055 NA 1.32E+0Y 4.17E-1 3.50E-01 No
phthalate
Pentachlorophcnol 0.15 NA 1.32E+09 1.14E-10 — No RBC
Acetone 0.082 NA 12,554 6.53E-06 31.50E-01 No
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Table C-45f. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-43 Crib.

o ng C90%UCL T e [ MaxAlr Industriat Air |- Exceed Air
. Contaminant ER¢ .Background | PI*FI\F" ' Cone, . RBC* . RBC?
216-B-43 Crib (cont"d.)

Methylencchloride | 0031 |  Na | 2425 | 1.28E.05 5.30E-02 No

EPC = exposure point concentration.

VF = volatilization factor.

NA = nonc available.
»

Units,

*  Washington Administrative Code (WAC) 173-340-750, ~Cleanup Standards to Protect Air Quality™
9 Washington Administrative Code (WAC) 173-340-900, “Tablcs,” Table 749-3.

UCL = upperconfidence limit.
RBC = nisk-bascd concentration.
= particulate emission factor
Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Taxics Conirol Act Clcanup Regrdations
{CLARC), Version 3.1.
*  DOE/RL-2003-11, Remedial Investigation Report for the 200-CH-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable

PEF

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

s - : ‘ .- 90% UCL |- . Max Alr Industrial Alr Exceed Air .-
© Contaminant ' EPC Background ‘ PEFNP Conc. “ RBC* : S RBC?
216-B-44 Crib
Aluminum 5,004 11,800 1.32E+09 3. 79E-06 — EPCless than
background
Arsenic 22 6.5 1.32E+09 1.67E-09 5.81E-06 EPC less than
background
Barium n 132 1.32E+09 5.45E-08 5.00E-04 EPCless than
background
Beryllium 042 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 —_ EPC less than
background
Iron 14,848 32,600 1.32E+09 1.12E-05 —_ EPC less than
background
Lead 4.6 10.2 1.32E+09 3.48E-09 _ EPC less than
background
Magnesium 3.612 NA 1.32E+09 2.74E-06 - No RBC
Manganese 286 512 1.32E+09 2.17E07 4.90E-05 EPC less than
background
Nickel 9 19.1 1.32E+09 6.82E-09 — EPC less than
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.

P, 907% UCL P Max Alr Industrial Air | = Exceed Air
Contaminant Erc Background | PEFIVE . Conc. RBC RBC?

216-B-44 Crib (cont’d.)

Sodium 248 NA 1.32E+09 1.88E-07 —_ No RBC

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

Vanadium 26 85 1.32E+09 1.97€-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 5.61E-11 —_ No RBC

phthalene

Benzoic acid 0.058 NA 1.32E+09 4.39E-1) —_ No RBC

Bis(2-ethylhexyt) 0.12 NA 1.32E+09 9.09E-11 6.30E-03 No

phthalate

Di-n-butyl- 0.062 NA 1.32E+09 4.70E-11 3.50E-01 No

phthalate

Phenol 0.12 NA 1.32E+09 9.09E-11 —_ No RBC

Methylene chloride 0.02 NA 2,425 8.25E-00 5.30E-02 No

Toluene 0.0034 NA 3,553 9.62E-07 39E-0 No

EPC = exposurc point concentration, UCL = upperconfidence limit,

VF = volatilization factor.

NA = none available.
*  Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxics Control Act Cleanup Regulations

(CLARC), Version 3.1,
b DOE/RL-2003-11, Remedial Investigation Report for the 200-CW-5, 200-CW-2, 200-C}-4, and 200-SC-1 Operable

Units.

¢ Washington Administrative Code (WAC) 173-340-750, “Cleanup Standards to Protect Air Quality”™
9 Washington Administrative Code (WAC) §73-340-900, “Tables,” Table 749-3.

RBC = risk-based concentration.

PEF

= particulate emission factor

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

gt o | 9O%UCL | ol |0 Max Aire o | Industrist Alr Exceed *
o Contaminant EPC . Background | ¢ ?EFNP « _Cone, - - RBC® Air RBC?
216-B-45 Crib
Nitrate 59 52 1.32E+09 4.47E-09 -— EPC less than
background
Sulfate 8.7 237 1.32E+09 6.59E-09 —_ EPCless than
background
Aluminum 5,979 11,800 1.32E+09 4.53E-06 —_ EPC less than
background
Arsenic 2 6.5 1.32E+09 1.52E-09 5.81E-06 EPC lcss than
background
Barium 69 132 1.32E+09 $.23E-08 5.00E-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.

o W% UCL |. pppneed | Max Sl Industrial Air Exceed
. (':onmmfn:ml . EPC Background F‘EF(\F ] Conc. . RBC® .. AirRBC? |
216-B-45 Crib (cont’d.)
Beryllium 0.73 1.5 1.32E+09 5.53E-10 - EPC lcss than
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 lcss than
background
Copper 13 22 1.32E+09 9.85E-09 _ EPC less than
background
Iron 19,528 32,600 1.32E409 1.48E-05 — EPC less than
background
Lead 183 10.2 1.32E+09 1.36E-08 _— No RBC
Magnesium 4437 NA 1.32E+09 3.36E-06 -_ No RBC
Manganese 304 512 1.32E+09 2.30E-07 4.90E-05 EPC lcss than
background
Nickel 923 19 1.32E+09 7.05E-09 _ EPC less than
background
Potassium 1,089 NA 1.32E+09 8.25E-07 — No RBC
Silver 1.7 0.73 1.O2E+Q9 1.29E-09 - No RBC
Sodium 333 NA 1.A2E+09 2.52E-07 —_ No RBC
Thallium 0.11 NA 1.32E+09 8.33E-11 -— No RBC
Vanadiom 41 85.1 1.32E+09 3.11E-08 —_— EPC less than
background
Zinc 38 67.8 1.32E+09 2.88E-08 —-— EPC less than
background
Bis(2-cthythexyl) 0.073 NA 1.32E+09 5.53E-11 6.30E-03 No
phthalate
Dicthylphthalate 0.014 NA 1.32E+09 1.0GE-11] —_— No RBC
Hexadecanoic acid 0.19 NA 1.32E+09 1.44E-10 — No RBC
Toluene 0.003 NA 3,553 8.49E-07 3.90E-01 No

EPC = exposurc point concentration.

UCL = upperconfidence limit.

YF = volatilization factor. RBC = risk-based concentration.

NA = none available. PEF = pariculate emission factor

*  Ecology 94-145, Cleanup Levels and Risk Colculations Under the Model Toxies Conirol Aet Cleanup Regulaiions
(CLARC), Version 3.1.

®  DOE/RL-2003-11, Remedial Investigation Report for the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable
Units.

€ Washingion Administrative Code (WAC) 173-340-750, “*Cleanup Standards to Protect Air Quality”™

4 Washington Administrative Code (WAC) 173-340-900, “Tables.” Table 749-3.

C-145




DOE/RL-2003-64 DRAFT A

Table C-45i. Comparison of Shallow Zone Concentrations
with Industrial Air Risk Standards for the 216-B-47 Crib.

. - 99% UCL., . Max Air Industrial Air | Exceed
Contaminant EPC Bachground PEFIVF Conc. RBC® - A RBC?
216-B-47 Crib
Aluminum 4718 11,800 1.32E+(0) 157TE00 —_ EPC less than
background
Arsenic 23 6.5 1.32E+09 1.74E-09 5.81E-006 EPC less than
: background
Barium 75 132 1.32E+409 5.68E-08 5.00E-04 EPC less than
background
Beryllium 0.28 1.5 1.32E+09 2.12E-10 — EPC less than
background
Cadmium 1 | 1.32E+09 7.58E-10 1.39E-05 EPC less than
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
backeround
Cobalt 8 15.7 1.32E+09 6.06E-09 - EPC less than
background
Copper 12 22 1.32E+09 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 - EPC less than
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 11 19.1 1.32E+09 8.33E-0 - EPC less than
background
Potassium 11.600 NA 1.32E+09 8.79E-06 —_ No RBC
Sodium 258 NA LI2E+09 1.95E-07 - NoeRBC
Uranium 1.1 NA 1.I2E+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+00 8.33E-12 — No RBC
chloroethane
Bis(2-cthylhexyl) 0.22 NA 1.32E+09 L.67E-10 6.30E-03 No
phthalate
Di-n-buty!phthalate 0.037 NA 1.32E+09 2.80E-11 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.

 Comtaminant | pee | PRRITL L opeevet | N M| aewber
216-B47 Crib {cont’d.)

Pentachlorophenol 0.15 NA LI2E+09 1.14E-10 - NoRBC
Toluene 0.001 NA 3,553 2.81E07 3.90E-01 No

EPC = exposure point concentration.

VF = volatilization factor.

NA = ponc available,
*  Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxies Control Act Cleanup Regulations

(CLARC), Version 3.1.
®  DOE/RL-2003-11, Remedial In vestigation Report for the 200-CH-5, 200-CW-.2, 200-CW-4, and 200-SC-1 Operable

Unirs.

UCL = upperconfidence limit.
RBC = risk-based concentration.

PEF

= particulate emission factor

¢ Washington Administrative Code (WAC) 173-340-750, *C leanup Standards to Protect Air Quality™

¢ Washington Administrative 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.

. P . 990% UCL. - e e Mux Alr Industrial Air Exceed
~ Contaminsnt | EPC | piitorvund | - YEFYF | Cone. RBC* | . AirRBC?
216-B-48 Crib .
Aluminum 5,695 11,500 1.32E+09 4.31E-06 —_ EPC less than
background
Arsenic 2.1 6.5 1.32E+09 1.59E-09 581E-06 EPC less than
background
Barium 76 132 1.32E+09 5.76E-08 5.00E-04 EPC less than
background
Beryllium 0.38 1.5 1.32E+09 2.83E-10 —_ EPC less than
background
Calcium 7,550 NA 1.32E+09 5.72E-06 - EPC less than
background
Chromium 84 18.5 1.32E+09 6.36E-09 2.98E-07 EPC Jess than
background
Cobalt 9.1 15.7 1.32E+09 6.89E-09 - EPC less than
background
Copper 11 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 51 102 1.32E+409 3.86E-09 —_ EPC less than
background
Magncsium 3,756 NA 1.32E+09 2.85E-06 —_ No RBC
Manganese 292 512 1.32E+09 2.2{E-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 1.01E-06 —_ No RBC
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Table C-45j. Comparison of Shallow Zone Concentrations

with Industrial Air Risk Standards for the 216-B-48 Crib.

e 9%9% UCL e Max Alr Industrial Alr Exceed
Contaminant EPC Bachground PEF/VE Couc. " RBC Alr RBC?
216-B-48 Crib (cont*d.)
Sodium 237 NA 1.32E+09 1.80E-07 -_ No RBC
Uranium 2.5 32 1.32E+09 1.89E-09 - EPC less than
background
Vanadium 35 B5.1 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-¢thylhexyl) 0.26 NA 1.32E+09 1.97E-10 6.30E-03 No
phthalate
Tolucne 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 Model Toxics Control Act Cleanup Regulations
(CLARC), Version 3.1. '

® DOE/RL-2003-t1, Remedial Investigation Report for the 200.CH-S, 200-CW-2, 200-CW-4, and 200-SC-1 Operable

Units.

£ Washington Administrative Coe (WAC) 173-340-750, ~Cleanup Standards 1o Proteet Air Quality™

9 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.

‘ TSRS 1B 90% UCL - +gb Max Air - | Industrial Alr p \
: Cont:mu‘nant -EI"C . Backarousd PEFNF " Cou. RBC* Exceed Air RBC?
216-B49 Crib
Aluminum 5,138 11,800 1.32E+09 3.B9E-06 —_ EPC less than
background
Arsenic 3.2 6.5 1.32E+09 2.42E-09 5.81E-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 3.41E-10 -— EPC less than
background
Cadmium 0.68 1 1.32E+09 5.15E-10 -—_ EPC less than
background
Calcium 7179 NA 1.32E+09 5.44E-06 — No RBC
Chromium 11 18.5 1.32E+09 8.33E-09 2.98E-07 EPC less than
background
Cobalt 10 15.7 132E+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.
A I S| eo%ucL . Max Air | Industriat Air | S
' C""”"“"?‘"‘. 1 EPC Bachground PEFT} F Conc. " RBC . E‘..c.m' Air RRC?
216-B-49 Crib (cont’d.)
Copper 7 22 1.32E+09 5.83E-08 -— No RBC
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
Magnesitm 3.805 NA 1.32E+09 2.88E-00 - No RBC
Manganese 285 512 1.32E+09 2.16E-07 4.90E-05 EPC lcss than
backeround
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 —_ No RBC
Silver 1.8 0.73 1.32E+09 1.36E-09 — NoRBC
Sodium 306 NA VI2EHD 2.32E-07 _— No RBC
Vanadium 43 85.1 1.A2E+09 3.26E-08 - EPC less than
background
Zinc 36 678 1.32E+09 2.73E-08 —_ EPC less than
. background
Bis(2-cthylhexyl) 0.071 NA 1.32E+09 5.38E-1] 6.30E-03 No
phthatare
Di-n-butylphthalate 31 NA 1.32E+09 2.35E-09 3.50E-0) No
Acclone 0.059 NA 12,554 4.70E-06 3.50E-01 No
Mcthylene chloride 0.026 NA 2425 1.07E-05 5.30E-02 No
EPC = exposurc point concentration. UCL = upper confidence limit.

VF = volatilization factor.

NA = none available,
2

Units.

RBC = 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-2003-11, Remedial Investigation Report for the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable

PEF

€ Washington Administrative Code (WAC) 173-340-750, “Cleanup Standards to Protect Air Quality”™

9 Washington Administrative Code (WAC) 173-340-900, “Tables,” 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.

. 90% UCL , Max Air Industrial Alr Exceed Alr
Contaminant EPC Background PEFNVF Conc. RBC* RBC?
216-B-50 Crib
Aluminum 4437 11800 1.32E+(9 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-08 5.00E-04 EPC lcss than
background
Beryltium 0.41 1.5 1.32E+09 311E-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.T7E09 2.98E-07 EPC less than
background
Cobalt 7.5 [5.7 [.32E+09 5.68E-09 —_ EPC lcss than
background
Copper 11 22 1.32E+09 8.33E-09 —_ EPC less than
background
Iron 13,737 32,600 1.32E+09 1.04E-05 —_ EPC lcss than
background
Lead 43 10.2 1.32E+09 3.26E-00 - EPC less than
background
Magnesium 3213 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 1.7GE-07 —_ No RBC
Uranium 1.6 32 1.32E+09 1.21E-09 - EPCless than
background
Vanadium 25 85.1 1.32E+09 1.89E-08 — EPC lcss 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. UCL = upper confidence limit.

VF = volatilization factor. RBC = risk-based concentration.

NA = none available. PEF = panticulate emission factor

* Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxics Control Act Cleanup Regulutions
{CLARC), Version 3.1.

*  DOE/RL-2003-11, Remedial Investigation Report for the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable
Units.

¢ Washington Administrative Code (WAC) 173-340-750, “Cleanup Standards to Protect Air Quality™

4 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 .

1"1ra mcler

-7 200-TW-1/200-PW-5 Value

" Rationale and Citation

Exposure pathways

External gamma: active
Inhalation: active
Plant ingestion: suppressed
Meat ingestion: suppressed
Milk ingestion: suppressed
Aquatic foods: suppressed
Drinking water: suppressed
Soil ingestion: active
Radon: suppressed

Based on 200-TW-1/200-TW-2 work plan
conceptual exposure model (DOE/RL-2000-38)
and refinement of the mode] as part of the R1
report (DOE/RL-2002-42); for protection of
groundwater evaluation, only the drinking water
pathway is active,

ROY1 -CZ

Area of CZ Varies by exposure area: sce | Site-specific areas from WIDS,
Table C-48

Thickness of CZ (baseline) Varies by exposure arca: sce | Assumes that site is contaminated at 95% UCL
Table C48 from surface to 4.6 m bgs.

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

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

Elapsed time since waste placement 0 Environmental samples were collected in 2001.

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.

RO13 - Cover and CZ Cover depth (cover) Varies by exposure area: sce | 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 crosion rate 0.001 RESRAD default.

Density of CZ 1.6 Site-specific values based on Rl results.

V LdVdd #9-£002-Td/90d
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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

CZ erosion rate 0.001 RESRAD default.

cz o prsty S R e

CZ field coaciy " cample fom Rl and WHCEP-0883, 1+

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

CZ b parameter 4.05 ANL/EAD-4, Table E:2; CCN 070578.

Humidity in air 3 RESRAD default,

Evapotranspiration coefficient 0.656 EPA/910/R-97/005; WDOIH/320-015,

Wind speed 14 PNNL-12087.

Precipitation 0.16 Based on 16 ¢m (6.3 in.) average annual rainfall
{DOEML-92-19).

Irrigation rate 0 Industrial exposure scenario.

Irrigation mode Overhead RESRAD default.

RunofY coefTicient 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
BHI-01177.

RO14 - SZ l{ydrological Data | SZ total porosity 0.27 Site-specific values based on physical property

samples from RI and WHC-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 ANL/EAD-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)

Dcscription S . Parameter. ¥ 200-TW-1/200-PW-5 Value Rationale and Citation
Nondispersion or mass-balance Nondispersion RESRAD default,
Well pumping rate 250 RESRAD default,
Number of unsaturated strata 1 Site-specific.
RO15 - Uncontaminated and Thickness - Strata 1 232 Site-specilic values based on Rl results and
Unsaturated Strata Hydrological current water table elevation data,
Data Soil density 1.9 Site-specific value based on RI results and
BHI-01177.
Total porosity 0.27 Site-specific values based on physical property
samples from RI and WHC-EP-0883.
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 WHC-EP-0883.
Soil-specific b parameter 4.05 ANL/EAD-4, Table E:2; CCN 070578.
Hydraulic conductivity 700 WHC-SD-EN-SE-004.
RO16 - Distribution Coefficients | Distribution coefficients (Ky) for Am-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 (H-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,
RO17 - Inhalation end External | Mass loading for inhalation 0.0001 WDOH/320-015.
Gamma Dilution length for airbore dust 3 RESRAD default.
Exposure duration 30 WAC 173-340,
Inhalation shielding factor 04 RESRAD default.

V 14Vdd $#9-£002-T4/304
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Table C-406. Summary of RESRAD Input Parameters, Human Health Risk Assessment. (5 Pages)

Descnpuon = Parameter . _ 200-TW-1/200-PW-3 Value Rationale and Citation
External gamma shielding factor 08 WDOH/320-015
Indoor time fraction (industrial scenario) 0.137 200 Area industrial scenario; onsite 2,000 hriyr
. (indoors 60%).
Outdoor time fraction (industrial scenario) 0.091 200 Area industrial scenario; onsite 2,000 hr/yr
{outdoors 40%).
Shape factor 1 RESRAD default,
Fruits, vegetables, and grain consumption 110 WDOH/320-015.
RO18 - Ingestion Pathway Data, | Leafy vegetable consumption 2.7 WDOH/320-015,
Dietary Parameters Milk consumption 100 WDOH/320-015.
Meat and poultry consumption 36 WDOH/320-015,
Fish consumption 5 WDOH/320-015.
Other seafood consumption 0.9 WDOH/320-015.
Soil Ingestion 36.5 WDOH/320-015.
Drinking water intake 730 WDOH/320-015.
Drinking water contamination fraction 1 RESRAD default.
Household water contamination fraction 1 RESRAD default.
Livestock water contamination fraction l RESRAD default.
Irrigation water contamination fraction 0 RESRAD default.
Aquatic food contamination fraction 1 RESRAD default,
Plant food contamination fraction -1 RESRAD defautlt,
Meat contamination fraction -1 RESRAD default.
Milk contamination fraction -1 RESRAD default.
Livestock fodder intake for meat 68 RESRAD default.
RO19 - 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.
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Table C-46 Summary of RESRAD Input Parameters, Human Health Risk Assessment. (5 Pages)

... Description " . T “Parameter : . . © 200-TW-1/200-PW-5 Value | - " Rationate and Citation

Mass !oadmg 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 1 RESRAD default.
water

Groundwater fractional usage - houschold 1 RESRAD default.
usage

Groundwater fractional usage - livestock 1 RESRAD defauit.
water

Groundwater usage - irrigation 0 RESRAD default,

RO21 - Radon -_ Not used -—

ANL/EAD-4, User's Manual for RESRAD, Version 6.

BHI-01177, Boreliole Summary Report for the 216-8-2-2 Ditch.

CCN 070578, Estimation of the Soil-Specific Exponential Parameter(s).”

DOE/RL-92-19, 200 Easr Groundwater Aggregate Area Management Study Report.

DOEMRL-2000-38, 200-TH. ! Scavenged Waste Group Operable Unit and 200-TW-2 Tank Waste G iroup Operable Unit RUFS Work Plan.
DOE/RL-2002-42, Remedial Investigation Report for the 200-TiV.1 and 200-TiV-2 Operable Units (Includes the 200-P1¥-5 Operable Unit}.
EPA/10/R-97/005, EPA Region 10 Supplemental Ecological Risk Assessment Guidance for Superfund.

PNNL-11800, Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the Hanford Site

PNNL-12087, Climatological Data Summary 1998 with Historical Data,

Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901, et scq.

WAC 173-340, “Model Toxics Control Act — Cleanup.™

Waste Information Data System report, Hanford Site database.

WDOH/320-01 5, Hanford Guidance for Radiological Cleanup.

WHC-EP-0883, Variability and Scaling of Hydraulic Properties for 200 Area Soils, Hanford Site.

WHC-SD-EN-SE-004, Site Characterization Report: Results of Detailed Evaluation of the Suitability of the Site Proposed for Disposal of 200 Areas Treated Fffluent.

CZ = contaminated 7one, sZ = saturated zone,

RCRA = Resource Conservation and Recovery Act of 1976. UCL = yupper 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 {day/yr)

Soil, ingestion 200 mg/day 180
Soil, dermal 1 mg/cm’-day, 5,000 cm’ 180
Soil, inhalation (dust) 20 m*/day 180
Soit, external 24 hr/day 180, 12 hr/day
Air, inhalation 20 m*/day 365
Water, ingestion 3 L/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 gfday 365
Biota, breast milk 742 mL/day 365forlto2 yrs
Biota, fruit and vegetation 8.2 g/day or 574 /70 kg-day 365
Sweat lodge, inhalation and 1 hr/day 365
dermal

* No contaminated fish consumption is assumed from the 200-CW-1 waste sites because the
contaminants currently in the vadose zone have been shown through modceling 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.

Hamis, 8. 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:B-50

e : L : _ RO11-CZ - .
Area of CZ 529 529 529 529 529 529 529
Thickness of 4.6 46 46 4.6 46 4.6 46
CZ (baseline)
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 Matenal,

Human Health Risk Assessment. (3 Pages)

Total Dose Time Primary . | " Percentage ol' . l;rilimr)" ‘l;i(liway
(mremvyr) {vears) Radionuclide Total Dose . .
R “216-B43Crib
3.85E+00 0 Cesium-137 42.9% Ground
Radium-226 56.8%
3.81E+00 1 Cesium-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-226 974% Ground
1.54E+00 500 Radium-226 100.0% Ground
1.07E+00 1,000 Radium-226 100.0% Ground
R, P 216-B-44 Crib |- Lo
4.58E+00 0 Cesium-137 471.7% Ground
Radium-226 52.1%
4 53E+00 1 Cesium-137 47.1% Ground
Radium-226 52.7%
3.02E+00 50 Cesium-1317 22.8% Ground
Radinm-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
, N 216-B-45Crib - . L :
3.11E+00 0 Cesium-137 47.4% Ground
Radium-226 52.4%
3.08E+00 | Cesium-137 46.9% Ground
Radium-226 53.0%
2.06E+00 50 Cesium-137 22.6% Ground
Radium-226 774%
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
Lo . LT 216B47Crib T T
5.12E401 ¢ Cesium-137 61.1% Ground
Radium-226 38.8%
5.0SE+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 Matenal,

Human Health Risk Assessment. (3 Pages)

To{al Dcrsc _ Time l’r.imar_\_' Percentage of Primary Pathway
- (mrenvyr) (vears) Radienuclide Total Dosc
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
S 216-B-48 Crib ' L
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 Cesium-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
L ) 216-B-49 Crib
9.21E-01 0 Cesium-137 96.1% Ground
9.00E-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 Criv '
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%
2.32E+00 50 Cesium-137 24.4% Ground
Radium-226 75.6%
2.06E+H00 150 Radium-226 96.7% Ground
1.54E+00 500 Radium-226 100.0% Ground
1.07E+00 1,600 Radium-226 100.0% Ground

C-158




DOE/RL-2003-64 DRAFT A \

Table C-49. Summary of RESRAD Modeling for Radionuclide Dose Rates
Industrial, Direct-Contact Scenario — Without Cover Material,
Human Health Risk Assessment. (3 Pages)

- Totat Dese - Time - L : Percenlageof Total .| ~ o . ... .
- (mremiyr) .| . (years) | Trimry Radionuclide | g 0t 0T Primary Pathway
IR 216-B-26 Trench * * _ . - RN
3.1E+05 0 Cesium-137 99% Ground
3.1E+05 1 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
Industnal, Direct-Contact Scenario — Without Cover Matenial,

Human Health Risk Assessment, (3 Pages)

TotstRisk | (0 L gadionecte | Total sk - | Priniary Pathway
216-B-13 Crib _

7.66E-05 ] Cesium-137 35.3% Ground
Radium-226 64.4%

7.59E-05 1 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-B-44 Crib L _

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-B-45 Crib - o

6.10E-05 0 Cesium-137 39.6% Ground
Radium-226 60.3%

6.04E-05 ! 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

S . 216-B-47Crib ~ L

9.61E-04 0 Cesium-137 53.3% Ground
Radium-226 46.7%

9.49E-04 1 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)

TotslRisk | (0 | Rodiomuctide | | Touul Rk | Primary Pathway
Radium-226 72.9%
4.20E-04 150 Radium-226 96.2% Ground
3.13E-04 500 Radium-226 100.0% Ground
2.17E-04 1,000 Radium-226 100.0% Ground
T L 216-B-18 Crit - ' R
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 Cesium-137 11.5% Ground
Radium-226 88.1%
6.14E-05 150 Radium-226 98.6% Ground
4,69E-05 500 Radium-226 100.0% Ground
3.25E-05 1,000 Radium-226 100.0% Ground
o R T 216-B-49 Crib S
1.51E-05 0 Cesium-137 95.9% Ground
1.48E-05 1 Cesium-137 95.9% Ground
4.75E-06 50 Cesium-137 96.0% Ground
- 4.69E-07 150 - Cesium-137 96.4% Ground
1.43E-10 500 Cesium-137 97.4% Ground
1.36E-15 1,000 Cesium-137 98.4% Ground
T . 216-B-50Crib .. ... o
8.50E-05 0 Cesium-137 42.0% Ground
Radium-226 58.0%
8.42E-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 Matenal,
Human Health Risk Assessment. (3 Pages)

"' ‘,1“,0'_3]_Ri5:k (;l'::::) ‘ _Prim:lr',\' R;Ilfinllllc|.i!!t%.‘ Percem;gi::kol"l‘otal i‘r?l:nnx;y I"alhf-va_\'
P . 216-B-26 Trench . ! S
43 0 Cesium-137 299% Ground
4.2 1 Cesium-137 99% Ground
14 50 Cesium-137 09% Ground
0.13 150 Cesium-137 99% Ground
5.0E-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 of RESRAD Modeling for Radionuclide Dose Rates
Native American, Direct-Contact Scenario — Without Cover Material,

Human Health Risk Assessment. (3 Pages)

mremiyy | (gears) | Radiomucpde | ToutDoes | Frimary Pathway
S " - 216-B-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-226 319%
Strontium-90 45.5%
3.90E+0! 50 Radium-226 69.7% Plant
Strontium-9¢ 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
. o e 216-B-44 Crib . .
5.28E+01 0 Cesium-137 28.7% Ground
Radium-226 40.1%
Strontium-90 31.2%
5.24E+01 1 Cesium-137 283% Ground
Radium-226 41.1%
Strontium-90 30.7%
3.94E+01 50 Cesium-137 12.1% Plant
Radium-226 75.3%
Strontium-00 12.6%
3.08E+01 150 Radium-226 97.0% Plant
2.32E+01 500 Radium-226 100.0% Plant
1.61E+01 1,000 Radium-226 100.0% Plant
P . . 216-B45Crib - 0
3.53E+01 0 Cesium-137 29.0% Ground
Radium-226 41.0%
Strontium-90 21.5%
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

C-163




DOE/RL-2003-64 DRAFT A

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 - _ I’r.imar}: Percentage of : Primary Pathway
(mrem/yr) - | (years) - Radionuclide Total Dose . y
1.59E+01 500 Radium-226 100.0% Plant
1.10E+01 1,000 Radium-226 100.0% Plant
. ‘ C 216-B-47 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-226 393%
Strontium-90 14.3%
3.35E+02 50 Cesium-137 20.4% Ground
Radium-226 73.6%
2.57E+02 150 Radium-226 96.7% Plant
1.93E+02 500 Radium-226 100.0% Plant
1.34E+02 1,000 Radium-226 100.0% Plant
L 216-B-48 Crib
1.33E+02 0 Radium-226 19.9% Plant
Strontium-90 71.5%
1L.31E+02 | Radium-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% Piant
2.90E+01 500 Radium-226 100.0% Plant
2.01E+01 1,000 Radium-226 100.0% Plant
R 216-B-49Crib™ - 1 | - R
7.59E+01 0 Strontium-90 91.9% Plant
741E+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%
U . 216-B-50 Crib B
3.82E+01 0 Cesium-137 39.7% Ground
Radium-226 50.8%
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Table C-51. Summary of RESRAD Modecling for Radionuclide Dose Rates
Native American, Direct-Contact Scenario — Without Cover Material,

Human Health Risk Assessment. (3 Pages)

- Total Dose | Time 1 ' Pr_imary ~. | Percentageof . Prlmary Palhwa) :
- (mwem/yr) [ (years) | - Radionuclide Total Dose e ‘
3.80E+0! 1 Cesium-137 39.0% 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 Native American,

Direct-Contact Scenario ~ Without Cover Material,
Human Health Risk Assessment. (4 Pages)

CTotwtRisk 00| prionacide | Totl Rk | Primary Patiway
216-B43 Crib N
9.81E-04 0 Cesium-137 19.2% Ground
Radium-226 34.8%
Strontium-90 37.3%
9.63E-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%
4.61E-04 150 Radium-226 66.0% Ground
Lead-210 30.5%
JA47E-04 500 Radium-226 68.2% Ground
Lead-210 31.8%
241E-04 1,000 Radium-226 68.2% Ground
Lead-210 31.8%
o 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 63.2%
S , B 216-B-45 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 Scenano — Without Cover Material,
Human Health Risk Assessment. (4 Pages)

TotalRisk | (00 potionadide | Tota Risk | | Primary Pathway
Strontium-90 20.8%
6.20E-04 1 Cesium-137 26.4% Ground
Radium-226 41.0%
Strontium-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 63.2%
- Ce T L 21e-B-AT b .
8.06E-03 0 Cesium-137 44.1% Ground
Radium-226 38.5%
Strontium-90 11.2%
7.98E-03 1 Cesium-137 43.6% Ground
' Radium-226 - 33.8% ' '
Strontium-90 . - 11.0%
5.57E-03 50 Cesium-137 20.1% Ground
Lead-210 214%
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%
R L , . 216-B-48 Crib Lo A R
2.01E-03 0 Radium-226 23.2% Plant
Strontium-90 63.83%
1.98E-03 1 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 Matenial,
Human Health Risk Assessment. (4 Pages)

o TowRisk | G | padionsdide | Tout Rk < | Primary Pathway
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%
- o 216B<49Crib . . . ;
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% Planm
Strontium-90 89.9%
2.85E-05 150 Cesium-137 11.0% Plam
Strontium-90 89.0%
6.4GE-09 500 Cesium-137 14.9% Plant
Swontium-90 85.1%
4.14E-14 1,000 Cesium-137 224% Plant
Strontium-90 77.6%
“216-B-50 Crib .
7.23E-04 4] - Cesium-137 34.4% Ground
Radium-226 47.2%
7.16E-04 1 Cestum-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%
3A47E-04 500 Lead-210 31.8% Ground
Radium-226 68.2%
241E-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 Dose TFime - Primary P'ercen(age‘of 1 Primal.r\' l.’:;lhhw.uy :
(mrenvyr) {years) Radionuclide - | - Totad Duse- - | - v
" o ~ 216-B-43 Crib '
0.00E+00 0 - - -
0.00E+00 1 - - -
6.83E-01 50 Technetium-99 99.9% Drinking water
1.24E-02 150 Technetium-99 100.0% Drinking water
113604 500 Plutonium-238 100.0% Drinking water
5.51E-06 1,000 Plutonium-238 100.0% Drinking water
© .. 216-B44 Crib - . ’ :
0.C0E+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 Plutontum-238 100.0% Drinking water
o L < 216-B-45Crib - et
0.00E+00 V] - - -
0.00E+00 1 - - -
3.25E-01 50 Technetium-99 99.9% Drinking water
5.92E-03 150 Technetium-99 100.0% Drinking water
1.53E-02 500 Plutonium-238 100.0% Drinking water
745E-04 1,000 Plutonium-238 100.0% Drinking water
' - . ' CUA6-RAT Crib o ' )
0.00E+00 0 - - -
0.00E+00 1 - - -
9.12E-02 50 Technetinom-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
o - . . 216-B-48Crib .- - - T
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
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 Desc - Time Priumr_\: " Percentage of l.’;'inmr\" Pathwnv
{mren/yr) - (years) Radionuclide | Total Dose : - S
216-B-49 Crib

0.00E+00 0 - - -
0.00E+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-B-50 Crib
0.00E+00 0 - - -
0.00E+00 1 - - -
4.92E-01 50 Technetium-99 100.0% Drinking Water
7.81E-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
o R | 216-B-26 Trench - - R

0.0E+00 0 - - -
0.0E+00 1 - - -
0.0E+00 50 - - -

360 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-54. Summary of RESRAD Modeling for Radionuclide Risk Groundwater
Protection Pathway, Human Health Risk Assessment. (2 Pages)

ToﬁuI‘Risk. (':::_:) : Ra?l::::::ﬂ de “."fl.';;’:';’i*:k‘"_' ..Primnry. Pﬂi.h\\':l}'l .
¥ : . 216-B43Crib - B
0.00E+00 0 - - -
0.00E+00 1 - - -
2.12E-04 50 Technetium-99 100.0% Drinking water
3.18E-07 150 Technetium-99 100.0% Drinking water
2.35E-10 500 Uranium-234 100.0% Drinking water
3.69E-11 1,000 Uranium-234 98.5% Drinking water
I 216-B-44 Crib - - ' :
0.00E+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-234 098.5% Drinking water
ERRE '216-B45Crib R
0.C0E+00 0 - - -
0.00E+00 1 - - -
1.O1E-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-B-47 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
*216-B-48 Crib ‘ Lo .
0.00E+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
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
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\

Protection Pathway, Human Health Risk Assessment. (2 Pages)

TotRisk | (W | diomnie | Toul Kigk | Primary Pathway
‘ o - 216-B-49 Crib

0.00E+00 0 -- - -
0.00E+00 | - - -
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

5 . ' .-216-B-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  ~ Lo

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)

LA

E‘K:::re _Sla_ﬁ?n‘.lll)ﬁ e Saml‘i_le_llD ‘_;)f‘flh(:;;'fr“n!: D:ne Colleg#sﬁ 1 (ng}l}ltglligllg. 4
216-B-43 299-E33.314 BO67Y9 2105 April 23, 1992 Shallow
216-B-43 299-E33-296 BO15L7 251045 November 7, 1991 Shallow
216-B-43 299.E33-315 B06801 3055 April 29, 1992 Shallow
216-B-43 299-E33-314 B06721 101013 April 23, 1992 Shallow
216-B43 299-E33-315 B06803 1010 12.5 April 29, 1992 Shallow
216-B-43 299-.E33-296 BO15M3 10410129 November 12, 1999 Shallow
216-B-44 299-E33-297 BC1SG1 306 March 25, 1992 Shallow
216-B44 299-E33-316 BO1SD1 KLY March 18, 1992 Shallow
216-B-44 299-E33-316 BO01SD4 3to6 March 18, 1992 Shallow
216-B-44 299-E33-317 BO1SI] 3106 April 3, 1992 Shallow
216-B44 299-E33-297 BOISGS 910115 March 25, 1992 Shallow
216-B-44 299-E33-316 BOISDS5 9to0 12 March 18, 1992 Shallow
216-B-44 299-E33-317 B01SI3 910115 April 3, 1992 Shallow
216-B-45 299-E33-293 BO1S91 2105 February 28, 1992 Shallow
216-B-45 299-E33-318 BO15P2 31055 January 20, 1992 Shallow
216-B-45 299-E33-319 BOISBS 3t06 March 10, 1992 Shallow
216-B-45 299-E33-319 BOISB7 3106 March 10, 1992 Shallow
216-B45 299-E33-298 B01593 101013 February 28, 1992 Shallow
216-B45 299-E33-318 BO15Q0 10t0 12.5 January 20, 1992 Shallow
216-B-45 299-E33-319 BO1SB9 10t 13 March 10, 1992 Shallow
216-B-47 299-E33-320 BO1SD3 25105 April 14, 1992 Shallow
216-B-47 299-E33-321 B068§17 3to5.5 May 6, 1992 Shallow
216-B-47 299-E33-300 B067Z7 321057 April 27, 1992 Shallow
216-B-47 299-E33-320 B01SG4 1151014 April 15, 1992 Shattow
216-B-47 299-E33-321 B06819 1251015 May 7, 1992 Shallow
216-B-47 299-E33-300 B06729 1351016 April 28, 1992 Shallow
216-B-47 299-E33-300 B06800 135t 16 April 28, 1992 Shallow
216-B-48 299-E33-323 BOISH1 31055 March 31, 1992 Shallow
216-B-43 299-E33-322 B01SC3 9t 11.5 March 12, 1992 Shallow
216-B-48 299-E33-301 BOISF5 10to 12.5 March 20, 1992 Shallow
216-B-48 299-E33-323 BOISHS 10to 12.5 March 31, 1992 Shallow
216-B49 2909-E33-313 BO1S83 2t045 January 23, 1992 Shallow
216-B49 299-E33-312 BO15LS 251105 November 8, 1991 Shallow
216-B-49 299-E33-302 B0O0X67 3t105.5 July 25, 1991 Shallow
216-B-49 299-E33-302 B00X69 851011 July 25, 1991 Shallow
216-B-49 299-E33-313 B01535 9to1l.5 January 24, 1992 Shallow

C-173




DOE/RL-2003-6G4 DRAFT A

Table C-55. Summary of Soil Samples Included in the Ecological Risk Assessment,
Ecological Risk Assessment. (2 Pages)

th:::rc Slali({|| D . \b:?mpl‘glp : Dcpth(}ll;t.ervul Dnlg (Ifolllec.ted ) (:.‘omnwm :
216-B-49 209-E33-312 BO15MI 10to 12.5 November 11, 1999 Shallow
216-B-50 299-E33-309 BO15H7 35106 October 17, 1999 Shatlow
216-B-50 299-E33-308 BO15L1 46107 November 4, 1991 Shallow
216-B-50 299-E33-308 BO15L3 98to11.8 November 4, 1991 Shallow
216-B-50 299-E33-309 B0O15I9 I1t015 October 17, 1999 Shallow
216-B-50 299-E33-303 B015G7 121016 October 2, 1991 Shallow

ID = jdentification.

Shallow =010 4.6 m {0 to )5 f1) below ground surface.
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Table C-56. Summary of Statistics for Shallow Zone Soils from 216-B-43 Crib, Nonradiological Constituents — Ecological Risk Assessment.
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Ko usy et U

Max detect

NA .

Aluminum 3 3 - - --
METAL Arsenic mg/kg 5 5 100% -- - 1.6 2.3 1.9 2.2 22 22 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 3 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% 49 49 5.8 7:1 5.8 11 7.6 7 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% - - 0.5 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 A 100% -- - 34 49 4.1 5.6 5.0 49 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 25 1.2 24 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% 157 1.8 0.15 0.15 0.73 4.1 1.0 0.15 Max detect 4.5 No
VOA 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 -
VOA Methylene chloride mg/kg 5 1 20% 0.0040 0.0060 0.031 0.031 0.0082 0.18 0.020 0.031 Max detect NA -

Washington Administrative Code (WAC) 173-340-900, “Tables,” Table 749-3.

EPC = exposure point concentration.
NA = not available.

RAD D = decayed radiological

SVOA = semi-volatile organic analyte.
UCL = upper confidence limit.

VOA = volatile organic analyte.
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" METAL mg/kg 6 6 100% = % 3,760 5,680 4,363 5,004 4,042 5,004 Lognormal NA -
METAL i mg/kg 6 6 100% - - 1.1 2.2 1.9 25 22 22 Max detect 7.0 No
METAL i mg/kg 6 6 100% - - 51 80 63 72 71 T2 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 29 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 53 38 46 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% -- - 42 9.0 73 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 21 24 24 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 1.0 135 0.55 14 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 2] 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 --
VOA 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 Administrative Code (WAC) 173-340-900, “Tables,” Table 749-3.

EPC = exposure point concentration.
NA = not available.

RAD D = decayed radiological.

SVOA = semi-volatile organic analyte.
UCL = upper confidence limit.

VOA = volatile organic analyte.
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Table C-58. Summary of Statistics for Shallow Zone Soils from 216-B-45 Crib, Nonradiological Constituents — Ecological R

isk Assessment.
1 . n T

100% = 2 5.9 5.9 5.9 3 = 5.9 NA —  |Maxdetect

GENCH |Nitrate mg/kg 1 1
GENCH |Sulfate mg/kg 1 1 100% -- - 8.7 8.7 8.7 - -- 8.7 NA - Max detect
GENOR | Total organic carbon mg/kg i 1 100% -~ - 92 92 92 - - 92 NA - Max detect
METAL |Aluminum mg/kg 7 ) 100% -- -- 3,520 7,130 4,790 5979 5,780 5,979 NA - Lognormal
METAL | Arsenic mg/kg 7 7 100% -- - 13 22 1.8 21 2.0 2.0 7.0 No Normal
METAL |Barium mg/kg 7 7 100% - - 55 T 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 T 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 ) 7 100% -- - 4,920 9,060 6,660 7,890 7,686 7,890 NA -- Lognormal
METAL |Chromium mg/kg 7 3 71% 4.7 6.8 4.4 12 6.2 12 8.7 12 67.0 No Lognormal
METAL |Cobalt mg/kg 74 7 100% - - 54 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 i 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 g 6 86% 3.8 3.8 5.7 12 7.0 14 9.3 9.3 980.0 No Normal
METAL |Potassium mg/kg i 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 17 0.72 4.6 1.2 17 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 ¥ 100% - -- 21 46 31 38 37 38 360.0 No Lognormal
RAD D |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 42 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
EPC = exposure point concentration. RAD D = decayed radiological.
GENCH = general chemical. SVOA = semi-volatile organic analyte.
NA = not available. UCL = upper confidence limit.
PEST = pesticide. VOA = volatile organic analyte.
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Table C-59. Summary of Statistics for Shallow Zo

ne Soils from 216-B-47 Crib, Nonradiological Constituents — Ecological Risk Assessment.
......... it cads WA B Beloion - sndmsliacasioned b4 e —

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% - -- 17 2.6 20 23 23 2.3 Lognormal 7.0 No
METAL Barium mg/kg 6 6 100% - -- 52 77 67 77 73 75 Normal 102.0 No
METAL Beryllinm 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 13 13 0.67 14 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% - - 53 9.6 7.2 9.0 8.6 9.0 Lognormal 67.0 No
METAL Cobalt mg/kg 6 4 67% 10 10 73 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 23 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% 033 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% 033 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 45 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, “Tables,” Table 749-3.

EPC = exposure point concentration.
NA = not available.

SVOA = semi-volatile organic analyte.
UCL = upper confidence limit.

VOA = volatile organic analyte.
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| Aluminum 6 6 100% = a 3,910 6,590 4,742 5605 | 5566 | 5695 | NA DU Frve—
METAL | Arsenic mg/kg 6 6 100% -- - 1.0 2.1 1.8 23 2.1 2.1 7.0 No Normal
METAL | Barium mg/kg 6 6 100% -- - 56 86 67 76 15 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 75 9.9 9.1 M | NA - Normal
METAL Copper mg/kg 6 6 100% -- - 89 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% -- - 29 5.4 44 55 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 TS 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 = exposure point concentration.
NA = not available.
SVOA = semi-volatile organic analyte.
UCL = upper confidence limit.
VOA = volatile organic analyte.
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METAL Alum mg/kg 6 6 100% -- 3,090 5,600 3,922 5,138 5,138 Lognormal NA --
METAL Arsenic mg/kg 6 6 100% -- - 1.2 4.1 1.8 32 2.8 32 Lognormal 7.0 No
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 0.39 041 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 6,587 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 i | 7.0 10.0 9.1 10.0 Lognormal NA -
METAL Copper mg/kg 6 6 100% - - 8.3 77 21 84 44 17 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 5i7 7.0 Lognormal 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% - -- 49 11 7.0 2.9 9.0 929 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% -- - 108 316 199 306 259 306 Lognormal NA --
METAL Vanadium mg/kg 6 6 100% - -- 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
SVOA 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

SVOA 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 --
VOA 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 --
VOA Methylenechloride mg/kg 6 2 33% 0.0050 0.0080 0.023 0.026 0.010 0.089 0.019 0.026 Max detect NA -

Washington Administrative Code (WAC) 173-340-900, “Tables,” Table 749-3.

EPC = exposure point concentration.

NA = not available.

SVOA = semi-volatile organic analyte.

UCL = upper confidence limit.

VOA = volatile organic analyte.
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METAL mg/kg 6 6 - - 3,890 4,630 4,183 4,420 4,437 Lognonnal NA --
METAL Arsenic mg/kg 6 6 100% -- -- 1.0 1.8 1.6 1.8 1.8 Max detect 7.0 No
METAL Barium mg/kg 6 6 100% - - 60 71 64 67 67 Lognormal 102.0 No
METAL Beryllium mg/kg 6 6 100% - -- 0.28 0.44 0.35 0.40 0.41 Lognormal NA No
METAL Calcium mg/kg 6 6 100% -- - 4,180 7,850 6,433 7,605 7,605 Normal NA -
METAL Chromium mg/kg 6 6 100% -- -- 4.5 6.8 5.5 6.2 6.3 Lognormal 67.0 No
METAL Cobalt mg/kg 6 6 100% -- - 6.2 {5 7.0 75 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 37 4.5 43 43 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 7.4 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 Max detect 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 = exposure point concentration.

NA = not available.

SVOA = semi-volatile organic analyte.

UCL = upper confidence limit.

VOA = volatile organic analyte.
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Table C-63. Summary of Statistics for Shallow Zone Soils from 216- Radionuclides — Ecological Risk Assessment

T

S e e 2 | i e 3 BT 2 < E. s o R o Shsas t s ot e TR DT
RAD D Cesium-137, Cs-137 pCi/g 6 6 100% -- -- 0.28 2.8 20.0 No 1.4 20.0 No 8.4 23 2.8 Max detect
decayed
RAD D 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
RAD D Gross beta, - pCi/g 6 6 100% -- - 24 44 NA -- 34 NA - 45 42 42 Normal
decayed
RAD D 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
RAD D 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
RAD D Potassium-40, -- pCi/g 6 6 100% -- - 12 13 NA -- 13 NA -- 13 13 13 Normal
decayed
RAD D Radium-226, Ra-226 pCi/g 6 6 100% -- -- 0.79 1.3 3.0 No 0.99 3.0 No 1:1 1.4 1.1 Lognormal
decayed
RAD D 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 14 1.1 4,000.0 No 0.68 4,000.0 No 1.0 0.92 092 | Normal
decayed ;
RAD D Thorium-228, Th-228 pCi/g 6 6 100% -- - 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.

RAD D Cesium-137, Cs-137 pCi/g 6 6 100% -- -- 0.25 3.7 20.0 No 1.6 20.0 No 12 257 34 Max detect
decayed =
RAD D  |Gross alpha, -- pCi/g 6 6 100% -- -- 53 15 NA - 82 NA -- 12 11 12 Lognormal
decayed
RAD D | Gross beta, - pCi/g 6 6 100% -- - 28 48 NA - 35 NA -- 41 41 41 Lognormal
decayed
RAD D 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
RAD D Potassium-40, -- pCi/g 6 6 100% -- - 12 13 NA -- 13 NA -- 13 13 13 Normal
decayed
RAD D Radium-226, Ra-226 pCi/g 6 6 100% - -- 0.70 13 3.0 No 1.0 3.0 No 1.3 1.2 1.2 Normal
decayed
RAD D Strontium-90, Sr-90 pCi/g 6 6 100% -- - 0.090 1:7 20.0 No 0.55 20.0 No 33 1.0 1.7 Max detect
decayed
RAD D  |Thorium-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 = 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-65. Summary of Statistics for Shallow Zone Soils from 216-B-45 Crib, Radionuclides — Ecological Risk Assessment.

¥ R
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DOE/RL-2003-64 DRAFT A
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RAD D Cesium-137, Cs-137 pCi/g 86% 0.20 0.20 0.099 Z5 20.0 No 0.53 20.0 No 29 1:2 25 Max detect
decayed
RAD D | Gross alpha, = pCilg 100% -- - 1.9 15 NA = 8.6 NA =] 20 12 12 Normal
decayed
RAD D Gross beta, decayed - pCi/g 100% - - 28 39 NA e 29 NA = 140 38 38 Normal
RAD D Plutonium-239, Pu-239 pCilg 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 100% - - 11 13 NA - 12 NA - 12 12 12 Lognormal
decayed
RAD D Radium-226, Ra-226 pCi/g 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
RAD D Strontium-90, Sr-90 pCilg 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 14% 0.90 70 1.0 1.0 4,000.0 No 55 4,000.0 No 124 15 1.0 Max detect
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-66. Summary of Statistics for Shallow Zone Soils from 216-B-47 Crib, Radionuclides — Ecological Risk Assessment.

Riiee

RAD D |Cesium-137, | Cs-137 | pCilg 6 | 100% = 5 0.59 53 20 | Yes | 10 | 20 1,844 28 53 | Max detect
decayed
RAD D |Gross alpha, - pCi/g 6 6 100% -- -- 47 94 NA -- 7.6 NA -- 9.7 89 8.9 |Normal
decayed :
RAD D |Gross beta, - pCi/g 6 6 100% -- -- 31 54 NA - 42 NA -- 52 49 52 |Lognormal
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 3 83% 0.70 0.70 0.57 10 3 Yes 24 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
RAD D |Thorium-228, Th-228 pCi/g 6 6 100% -- -- 0.0077 0.13 NA - 0.030 NA -- 0.28 0.072 0.13 |Max detect
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-67. Summary of Statistics for Shallow Zone Soils from 216-B-48 Crib, Radionuclides — Ecological Risk Assessment.
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RAD D |Cesium-137, Cs-137 | pCilg 6 6 100% & % 0.14 28 20.0 No | 1.1 20 No 25 2.0 28 |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 1.9 7.8 |Max detect
decayed
RAD D |Gross beta, - pCi/g 6 6 100% - -- 30 66 NA - 39 NA - 52 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
RAD D |Strontium-90, Sr-90 pCi/g 6 6 100% -- - 0.16 9.8 20.0 No 19 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 = exposure point concentration.
NA = not available.
RAD D = decayed radiological.
UCL = 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.
% 34 G5 ’_‘n ) I Yo & "
L i 2 i : i T S e P e S el B i e CaAge Srddaas e B o ] S B o ] L e e o RS ; ; ; N
RAD D |Cesium-137, Cs-137 | pCi/g 6 + 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

RAD D |Gross alpha, - pCi/g 6 4 67% 5.9 6.4 2.1 7.3 NA - 4.0 NA - 6.6 55 6.6 |Lognormal
decayed

RAD D | 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

RAD D |Strontium-90, Sr-90 pCi/g 6 4 67% 24 15 1.2 8.1 20.0 No 45 20.0 No 25 7.2 7.2 |Normal
decayed

RAD D |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 = 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-69. Summary of Statistics for Shallow Zone Soils from 216-B-50 Crib, Radionuclides — Ecological Risk Assessment.

e 4

RAD D |Cesium-137, Cs-137 6 7 6 100% -- - 0.39 3.7 20.0 No 1.3 7 20.0 No 5.0 23 3.7 Max detect
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
RAD D |Gross beta, -- pCi/g 6 6 100% -- - 12 49 NA - 32 NA -- 59 42 42 Normal
decayed
RAD D |Plutonium-238, Pu-238 pCi/g 6 1 17% 0.010 0.030 0.0091 0.0091 NA - -- 0.0082 NA -- 0.014 0.011 0.0091 |Max detect
decayed
RAD D |Potassium-40, - pCi/g 6 6 100% -- - 10.0 13 NA -- 12 NA -- 13 13 13 Normal
decayed
RAD D |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 Normal
decayed
RAD D |Strontium-90, Sr-90 pCi/g 6 3 50% 0.10 0.31 0.097 0.24 20.0 No 0.13 20.0 No 0.27 0.18 0.24  |Max detect
decayed
RAD D |Technetium-99, Tc-99 pCi/g 6 1 17% 0.70 1] 1.7 1.7 4,000.0 No 0.68 4,000.0 No 1.4 1] 1.4 Lognormal
decayed
RAD D |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
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)

- 1" Max Det 90% UCL | " Industrial Exceed Ind. . r Max Air Industrial Exceed Air Ecolozical | Lxceed Eco.
Contaminant | "~ 4191 | Backeround | 'SoltRBC* | SotRBC? | FEFVF 1 “egne, AIrRBC*-|  RRC? _RBC* RBC?
Nonradionuctides (mg/ke)

Bismuth 233 No RBC 1.32E+09 1.77E-07 No RBC No RBC
Chromium 7.1 18.5 10,500 Less than 1.32E+09 5.38E-09 2.98E-07 Less than 67 Less than
background background background
Copper 20 22 130,000 Less than 1LI2E+0Y t.48E-08 Less than 217 Less than
background backeround background
Hexavalent .61 10,500 No 1.32E+09 4.62E-10 2.98€-07 No 67 No
chromium
Lead 4.3 10.2 750 Less than £.32E+09 3.26E-09 Less than 118 Less than
background background hackground
Manganesc 641 512 490,000 No 1.32E+09 4.86E-07 4.90E-05 No 1500 No
Mercury 0.070 033 1,050 Less than 1.32E+(00 S.30E-1 Less than 55 Less than
background background background
Nickel 1 9.1 70,000 Less than 1.32E+09 B.48E-09 Less than 980 Less than
background background background
Silver 0.24 073 17,500 Less than 1.32E+09 1.82E-10 Less than Less than
background backeround background
Uranium 57 3.21 10,560 No 1.32E+09 4.31E-08 No RBC No RBC
Vanadium 101 85.1 24,500 No 1.32E409 7.65E-08 No RBC No RBC
Zing 65 67.8 1,050,000 Less than 1I2E+(9 4.89E-08 Less than 361 Less than
background background background
Nitrate (as 7.1 52 1,500,000 Less than Less than Less thon
nitrate) background backeround background
Nitrite (as 0.32 1,170,000 No No RBC No RBC
nitrite}
Nurogen 49 12 150,000 Less than Less than Less than
from nitrate background background background
and nitrite

V 14Vdd $9-£00C-Td/A0d
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Table C-70. Summary of Soil Concentrations for Shallow Zone Soils from 216-B-26 Trench for Radionuclides

and Nonradiological Constitucnts - Human Health and Ecological Risk Assessment, (2 Pages)

ot | M| poeict B e
Radiological (pCl/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-239/240 195 0.0248 195 6,000 No
Sr-90 974,000 0.178 974,000 20 Yes
PEF = parnticulate emission factor
RBC = risk-based concentration

ucL =
VF =

* Ecology 94-145, Cleanup Levels and Risk Calculations under the Model Toxics Control Act Cleanup Regulations (CLARC), Version 3.1.
Y Washington Administrative Code (WAC) 173-340-750, *Cleanup Standards to Protect Air Quality™

upper confidence limit
volatilization factor

¢ Washington Administrative Code (WAC) 173-340-900, *Tables,” Table 749-3.

V 1LAVHd $9-£00Z-T14/304
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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,

Maximum :
Contnmh_lani Detected Bi‘;ﬁgc“: P g;;g: Fxposure Polnt Concentration
) Concentration o ‘ :

Nonradionuctides (mg/kg)
Bismuth 233 No RBC
Chromium 8.4 18.5 2,000
Copper 14 22 263
Hexavalent chromium D.70 18
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 57 321 1.3 57
Vanadium 104 85.1 2.240
Zine 65 67.8 5,970
Nitrate {as nitratc) 4,090 52 174 4,000
Nitrite {as nitrit¢) 3 13
Nitrogen in pitrate/nitrite 1,080 12 40 1,080
Phosphate 59 No RBC
Sulfate 142 237 1,000
o ('qntalninam 3 - M'g;:"c::t?;;:‘:ed o Bi‘i:;:f)(":'d | Ltposurc ?billl Coancgq(rz(ifaln
Radionuclides (pCl/'g)
Am-241 41.1 41.1
Sb-125 228 2.28
Cs-137 529,000 1.05 529,000
Ni-63 2,110 2,110
Pu-239/240 195 0.0248 195
K-40 222 16.6 22.2
Ra-226 0.94 0.815 0.94
Ra-228 1.62 1.3 1.62
5r-90 974.000 0.178 974,000
Tc-99 92 92
Th-228 3.0t 1.3 3.01
Th-230 0.73 1.1 Less than background
Th-232 3.04 1.32 3.
H-3 42.9 1.3 42.9
U-2337234 18 1.1 7.8
U-234 2.63 I.1 2.6
U-235 0.48 0.109 0.48
U-238 82 1.06 8.2

GWP = groundwater protection
RBC = risk-based concentration
UCL = upper confidence limit

{CLARC), Version 3.1.

C-191

Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxics Control Act Cleanup Regulations




¢61-0

Table C-72. Comparison of 216-B-58 Trench Shallow Zo

ne Concentrations with Risk-Based Standards.

<o Max Max " § 90% .y . R A - :
- : . - | Industrial.| Exceed ; ' ‘Max Alr | Industrial Exceed Ecological | Exceedt Eco.
Contaminant | et | connes lfk‘é'i | sourpct | sonrBC? | PEFYF I “cone. | AlrRBC | AlrRBC? REC* RBC?
Nonradionuclides (mg/ke)
Arsenic 8.8 8.8 20 83 No 1.32E+09 | 6.67E-09 | 5.81E-06 No 7 Yes
Barium 70 87 132 245,000 Lessthon | L32E+09 | 6.56E-0% | S$.00E-04 Less than 102 Less than
background background background
Bismuth 10 No RBC 1.32E+09 | 7.48E-09 No RBC No RBC
Chromium 6.2 48 18.5 10,500 Less than L32E+09 | 4.66E-09 298%E-07 Less than 67 Less than
background background background
Nickel 19 h 19.1 70,000 Less than L32E+09 | B.18E-09 Less than 980 Less than
background background backeround
Sclenium 7.3 4.4 0.3} 17,500 No 1LA2E+09 | 5.56E-09 No RBC 0.3 Yes
Ammonium 24 0.4 24,500 No No RBC No RBC
Chloride 6.4 4.6 100 " Less than Less than Less than
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 RBC
Sulfate 16 11 237 Less than Less than Less than
backeround background background
Sulfide 33 No RBC No RBC No RBC
Aroclor-1254 0.9 70 No 1.32E+09 | 7.05E-10 4.)8E-05 No 0.65 Yes
Dicthylphthalate 0.49 2.80E+06 Na 1.32E+409 | 3.7LE-0 18 No No RBC
Acetone 52 1,150,000 No 12.554 4.14E-06 0.15 No No RBC
Qil and grease 1,350 No RBC No RBC No RBC

G\VP = groundwater protection
RBC = risk-based concentration

UCL = upper confidence limit
*  Ecology 94-145, Cleanup Levels and Risk Calculations Under the Model Toxies Control Act Cleanup Regulations, (CLARC), Version 3.1,

Washington Administrative Code {(WAC) 173-340-750. “Clcanup Standards to Protect Air Quality.”
¢ Washington Administrative 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 Max Det. | Max Det. 90% UCL CWP Exposure Point
C-4174 C-4304 Background RBC* Concentration
Nonradionuclide (mp/kp)
arsenic 16 12.6 20 0.034 16
barium 100 150 132 923 150
bismuth 9.87
chromium 9.4 1.7 19 2.000 9.4
copper 11.9 263 11.9
nickel 10.) 10.8 19 130 10.8
selenivm 13.0 6.54 0.33 5 13.0
ammonium 1.76 6.80
chloride 14.1 36.3 1,000 36.3
evanide 360 1 360
nitrate (as nitrate) 11.6 255 52 174 255
Nitrogen from nitrate
and nitrite : 5.1 82.5 12 40 82.5
phesphate 4.4
sulfate 27.0 619 1,000 61.9
sulfide 33.0
Aroclor-1254 0.930 0.99 0.930
diethylphthalate 0.900 72 0.900
acetone 52 29 52
Radionuctides (pCi/p)
Am-241 412 297 412
Cs-137 14,600 14 11 14.600
Co-60 9.96 1,700 0.0084 1.700
Eu-154 8.09 8.09 0.0034 8.09
Np-237 0.03 0.01 0.03
Ni-63 36.1 165 165
Pu-238 k| 20 0.0038 31
Pu-239/240 310 240 00248 310
K-40 18.3 16.7 16.6 183
Ra-226 0.57 0.89 0.815 0.89
Ra-228 4.42 1.36 1.3 4.42
Th-228 6.89 .51 1.3 6.89
Th-230 1.05 0.52 1.1 Less than Bkg
Th-232 442 1.36 1.32 442
Sr-90 18,400 1.01 0.178 18,400
H-3 89.4 708 1.3 798
U-233/234 0.58 0.74 1.1 Less than Bke
U-235 0.02 0.13 0.109 01}
U-233 0.36 0.58 1.06 Less than Bkg
GWP = groundwater protection
RBCw risk-based concentration

UCL = upper confidence level
* Ecology 94-145, Cleanup Levels and Risk Calenlations Under the Modcl Toxics Control Act Cleamup Regulation,
{CLARC]), Version 3.1.
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Table C-74. Dosc and Risk for 216-B-58 — Industrial Exposure Scenario Without Cover.

Time , R " Primary | %ofTotal | . Primary
{years) mrem/yr - Risk ‘ Radionuclide .- - Dose Pathway
0 1.3E+04 1.3E-01 Cesium-137 65% Ground
1 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 2.0E+01 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.
| eargy | Memir | Risk Radomadide | Dose | Fathweny
0 0.0E+00 0.0E+DO
| 0.0E+00 0.0E+00
50 0.0E+00 0.05+00
66 1.7E+00 9.0E-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 of 216-B-58 Trench Shallow Zone Concentrations
' with Risk-Based Standards.

Comanian | Y30t | Mexbet | swevet | PELE | woson | psed
: - . ancentration
Radionuclides (pCi/g)
Am-241 412 297 412 4,000 No
Cs-137 14,600 14 1.05 14,600 200 Yes
Co-60 996 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 n 20 0.00378 31 5,400 No
Pu-239/240 310 240 0.0248 310 6,000 No
K-40 18.3 156 16.6 I8 5,400 No
Ra-226 0.57 0.815 Less than 50 Less than
background background
Ra-228 442 13 4 40 No
Th-228 6.89 1.51 1.3 7 2,200 No
Th-230 0.5 0.37 I.1 Less than Less than
background background
Th-232 4.42 0.89 1.32 4 2,000 No
Sr-90 18,400 041 0.178 18,400 20 Yes
H-3 0.91 10.2 1.3 10 5,400 No
U-233/234 0.31 0.74 i.l 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
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FS feasibility study
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OMB Office of Management and Budget
FPE personne] protection equipment
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QA/QC quality assurance and quality control
RA remedial action
RCRA Resource Conservation and Recovery Act of 1976
RI remedial investigation
TBP to be provided
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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, Guidance for 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 relationa) costs for the evaluation
of the altematives, 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-103 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 shaning to reduce overall remediation costs include the following:

Remediating all waste sites with 2 common preferred altemnative 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 cstimatc.s based on the remedial altematives 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
Rates for Benefit-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.

D21 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.

D22 ALTERNATIVE 2 -~ MAINTAIN EXISTING SOIL COVER,
INSTITUTIONAL CONTROLS, AND MONITORED NATURAL
ATTENUATION

Chapter 6 of this FS provides 2 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 altemative
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.c., every 20 years) are
considered unnecessary.

D-2




DQOE/RL-2003-64 DRAFT A
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 m (50 ft) 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 altemative. 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 -REMOVYE 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 altemnative 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 altcrnative 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 altemative include barrier performance
monitoring and repair costs. For purposes of this FS, annual repairs to the cap (replacement of
15.2 ¢m [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 rea! (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 pant 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 altemnative, 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 S, contaminants would be removed to the maximum depths listed in Table 2-7.
Following excavation, the waste site would be backfilled with clean borrow soi! 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 recepiors 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-f) zone, 50 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 ft). Therefore, the removal of contaminants from the 0 to 6 (0 to 20-ft) 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 altematives
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):

o Support personnel

— Superintendent = $50.00/hour
— Site foreman = $50.00/hour
~ Site engineer = $50.00/hour
—  Sitc health and safety person = $50.00/hour
— Timekeeper-clerk = $37.00/hour
» Construction
— Equipment operator = $£37.00/hour
— Laborer = $£37.00/hour
~ Truck driver (Teamster) - £37.00/hour
- Oiler = $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 = $50.00/hour
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7~ Fluor Hanford. Itis assumed that Flour Hanford personnel will perform construction oversight
and armual 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
o Radiation Control Technician (RCT) = $56/hour
» Health and safety personnel = 356/Mmour
e Quality Assurance, quality control (QA/QC)and = $56/hour
scheduling
o 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
i o 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:

o 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
moblhzanon.

» When costing equipment rental rates, it is assumed that each month contams 21 days.
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« When costing equipment operation, the cost is based on an 8-hour day.

s« When calc'u]ating project durations, it is assumed that 5 days consist of a week.

D32 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.

s Groundwater monitoring is performed for another operable unit. The cost assocnatcd
with pcnodlc groundwater sampling is conszdcrcd an institutional cost and is not -
considered in this cost estimate.

» Surface soil is not affected. Therefore, Level .C, B, or A personal protection equipmcilt is
not needed for this altemative.

o Alternative 2 consists of five general activities: institutional controls implementation,
site inspection and surveiliance, 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 = 200 hours (assumption)
s Laborrate = $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 inclnded 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. Activitics 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 fi? 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 ft’ of site area. Costs are based on the following:

« Arca of representative site = 900 fi (FS description)
« Time to complete inspections = 16 hours (16 hours for every 50,000 fi?)
¢ Hourly rate for team = $112/hour ($56/hour/teamn member)

o Radiation surveys of surfacesoil =  $1,000/event ($1,000 for every 5,000 fi2).

Existing Cover Masintenance: 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 2 depth of
2 ft. Costs arc based on the following:

e Arca of representative site = 900
e Area requiring repair (10% of total area) = 90 ft* = 10 yd?
e Oversight = 1day (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 drilied. Costs are based on
the following:

+ Unit cost for vadose zone monitoring =  $75/ft of borehole

e Length of borehole drilling = S0ft

o Cost of vadose zone monitoring = $75/M x50 ft =$3,750

' Installation cost of borehole = $45/linear fi

e Length of borehole installation - = 50ft

» Oversight = 1 day= 8 hours ($56/hour).

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 S years as long as the altemnative is being used. Site reviews will be

D-9




DOE/RL-2003-64 DRAFT A

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-8)

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)
e Laborrate = $56/hour (assurnption).

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 decply
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 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 £ of site area. The cost of site inspection and surveillance can be
figured as follows:

o Area of representative site = 61,152 f* (FS description)
+ Time to complete inspections = 32 hours (16 hours for every 50,000 i)
o Hourly rate for team = $112/hour ($56/hour/team member)

« Radiation surveys of surface soil = $13,000/event (31,000 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 altemative
is being used. Because cover maintenance is performed annually, including costs for replacing
all or Jarge 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 arca to a depth of
2 ft. Costs arc based on the following:

e Area of representative site = 61,152/
e Area requiring repair (10% of total area) = 6,115 fi* = 679 yd?
e Oversight ‘ = 3 days (8 hours/day @ $56/hour).

1
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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 a2 vadose zone borehole is assumed to be
30 years. Therefore, every 30 years a replacement borehole wili be drilled. Costs are based on
the following:

» Unit cost for vadose zone monitoring =  $75/f of borehole

s Length of borehole drilling = S0R

« Cost of vadose zone monitoring =  $75/ftx 50 ft=$3,750

o Installation cost of borehole =  $45/linear fi

o Length of borehole installation = 50ft

e Ovemsight = ] day= 8 hours ($56/hour).

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 S years as long as the altemmative 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)
o Laborrate . = $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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o 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

e Demobilize: 1 day, includes demobilizing equipment and personnel and final site
cleanup.

Total construction duration = 10 days = 2 weeks = (.5 months.

Site Description: The site consists of a 7 inch diameter reverse well. The area of disturbance,
assuming 20 fi in all directions from the site, is a 40-ft x 40-ft area (1,600 fi2).

Fluor Hanford Oversight: Fluor Hanford will provide contractor oversight. Personne] used to
perform contractor oversight include a project manager (1 person full time), health and safety
manager (1 person half time), 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
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 = $1,720/day (see general
assumptions).

Fluor Hanford wil! also provide a crew of four RCTs for decontamination activitics. Using the
wage rates discussed in Section D3.1 (§56/hour), the crew has an hourly rate of $224 or
$1,792/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 £ + 40 ft) + 20% = 192 lincar fi.

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 = 1,500f

 Haul road construction = $736/yd

e Width of haul road = 24ft

e Gravel = 24 ftx 1,500 ft + 10% = 39,600 f* = 4,400 ydZ.

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. 1t 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 = 20ftx30f =600 fi?
o Timber grates = 2x5x300+2x17x3f =402 linear i =0.402m
(Rin.x 4in) board f
e Plasticsheeting = [20ftx30ft+2x8foverlapx =1,188 ft2
(60 mil LLDPE) 30 fi] + 10%

e 3.in.PVCpipe = 5linearft

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
miscelianeous costs).

» Duration to construct and remove = 2days
e Duration of decontamination activity = 1 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-fi by 5-fi. The excavated soil will be
stockpiled near the site until backfilling. The amount of excavated soil is calculated as follows:

Volume of overburden soil to excavate =5 fix S fix 5§ fi= 125’ =5 yd’.

A subcontractor will be hired to abandon the reverse well. The casing wili 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 $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 DOEfEM-OBS‘I “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 previcusly 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 = 1day
« Labor (one operator) = $37/hour x 8 hours/day = $296/day.
Following backfill, the area will be revegetated. The production rate assumed for revegetation is
1,000 yd?/day.
Area to revegetate (excavation area+haul = [5ftx 5 ] +[39,600 Y]  =39,625 ft?
road area) = 4402 yd.
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 generatl activities including, but not
limited to, maintenance and decontamination. Miscellaneous costs are calculated as follows:

+ Duration of contractor support = 10days

e Contractor support rate = $237/hour = §1,896/day (see global
assumptions)

e Four Laborers (daily rate) =  $37/hour x 8hours/day x 4 laborers

=  $1,184/day
» Time to prepare post-construction documents= 80 hours (assumption)
e Labor rate for post-construction documents =  $50/hour (assumption).

Site Inspection and Survelilance: 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 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 fi? of sitc arca. Costs arc based on the following;

e Area of representative site = 1,600 fi* (FS description)
» Time to complete inspections = 16 hours (16 hours for every 50,000 fi2)
o Hourly rate for team = $112/hour ($56/hour/team member)

e Radiation surveys of surface soil = $1,000/cvent ($1,000 for every 5,000 ft2).

Existing Cover Maintepance: 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 f1.
Costs are based on the following:

« Arca of representative site = 1,600 fi?
« Arearequiring repair (10% of total area) = 160 ft? =18 yd?
s Oversight = 1 day (8 hours/day @ $56/hour).

In addition to the soil material and transportation costs, cover maintenance includes placing and
compacting 5o0il cover material and reseeding.

Monitoring For Natnral 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
garmama logging of vadose zone borcholes.

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/f of borchole

o Length of borehole drilling = S50

» Costof vadose zone monitoring =  $75/ftx 50 ft = $3,750

« Installation cost of borehole = $45/linear f

o Length of borehole installation = 50ft

o Oversight = 1 day~ 8 hours ($56/hour).

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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e Laborrate =  $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 altemnative
is being used. The activities included under site inspection and surveillance are assumned 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 fi? 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 ft? of site area.

« Areaof representative site = 672 fi? (FS description)
» Time to complete inspections = 16 hours (16 hours for every 50,000 f1?)
= Hourly rate for team = $112/hour ($56/hour/team member)

» Radiation surveys of surface soil = $1,000/event (31,000 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 ft.

« Area of representative site = 6721t
e Arearequiring repair (10% of total area) = 67 i = 7.5 yd?
e Oversight . = 1 day (8 bours/day @ $56/hour).

In addition to the soil material and transportation costs, cover maintenance includes placing'and
compacting soil cover material and resceding.

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 borcholes,

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:

o Unit cost for vadose zone monitoring =  $75/ft of borehole
e Length of borehole driiling = 50ft
e Cost of vadose zone monitoring = $75/ftx 50 ft = $3,750 i
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+ Installation cost of borchole =  $45/linear f

o Length of borehole installation = 50ft
e Oversight . = 1 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 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.

D3.2.6 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)
e Laborrate =  $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 activitics 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 {0 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 ft° of site area. The costs are based on the following:

« Areaof representative site = 165,850 f* (FS description)
s Time to complete inspections = 528 hours (16 hours for every 50,000 fi7)
o Hourly rate for team =  $112/hour ($56/hour/teamn member)

o Radiation surveys of surface soil =  $33,000/event ($1,000 for every 5,000 ft?).

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 areato a
depth of 2 ft. Costs are based on the following:

» Area of representative site = 165,850 ft’
» Arearequiring repair (10% of total area) = 16,585 i = 1,843 yd?
e 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 altemnative is being used. The cost for natural attenuation monitoring includes spcctml
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 f1, once every 5 years. The service life of 2 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

o Length of borehole drilling = 50ft

» Cost of vadose zone monitoring =  §75/ft x 50 ft = $3,750

o Installation cost of borehole =  $45/linear f

» Length of borchole installation = 50f

s Oversight = ] 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 sclected 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 (assurnption)
e Laborrate =  $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 fi? 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:

o Area of representative site = 3,000 fiZ (FS description)
e Time to complete inspections = 16 hours (16 hours for every 50,000 ft?)
» Hourly rate for team =  $112/hour ($56/hour/team member)

o Radiation surveys of surfacesoil =  $1,000/event (31,000 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 areato a
depth of 2 f1.

o  Area of representative site = 3000 £’
 Arca requiring repair (10% of total area) = 300 fi* = 34 yd?
s 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 Jong
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 seyvice 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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s Unit cost for vadose zonc monitoring = $75/ft of borehole

» Length of borehole drilling = 50ft

« Cost of vadose zone monitoring = $75/ftx 50 ft =$3,750

» Installation cost of borehole = $45/linear ft

« Length of borehole installation = 50ft

o Oversight = ] 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 descnibed in DOE/RL-
2003-52, Rev. 0, Tank 241-Z-361 Engineering Evaluation/Cost Analysis. A AEAT Fluidics™
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)
¢ Laborrate =  $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).
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For costing purposes, sites 50,000 fi2 or smaller are assumed to require a team of two inspectors,
two B-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 surveiliance for
every additional 50,000 fi? of site area.

» Area of representative site = 314 fi* (20 f diameter tank on end)
» Time to complete inspections = 16 hours (16 hours for every 50,000 fi2)
» Hourly rate for team =  $112/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
211

 Area of representative site ' = 31447
e Arcarequiring repair (10% of total area) = 32 f2=4 yd?
. Oversight = 1 day(8 hours/day @ $56/houn).

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 borcholes.

Vadose zone monitoring costs assume spectral gamma logging of one borehole per waste site to
& 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:

o Unit cost for vadose zone monitoring =  $75/f of borehole

e 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 = "50f

» Oversight = ] day= 8 howrs ($56/hour).

Groundwater monitoring costs arc 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 cast. 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 altemative 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-use restrictions. Costs presented in the cost estimates are based on
the following:

+ Time to produce institutional controls = 200 hours (assumption)
« Laborrate =  $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 arc assumed to be
the same as the activities currently being performaed. These activities include site radiation
surveys of surface soil and physical site inspections. Activities may include control of deeply
burrowing animals and decp-rooted plants by using herbicide or by physical removal {cost for
these items are not included).

For costing purposes, sites 50,000 fi? 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 f2* of site area.

o Area of representative site = 2,000 fi? (200 ft x 10 f1)
« Time to complete inspections = 16 hours (16 hours for every 50,000 fi?)
« Hourly rate for team = $112/hour ($56/hour/tcam member)

« Radiation surveys of surface soil =  $1,000/event ($1,000 for every 5,000 ft%)

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
211 .

e Area of representative site = 2,000 ft?
» Arcarequiring repair (10% of total area) = 200 fi* = 22 yd?
s Oversight = ] 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
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as the alternative is being used. The cost for natural attenuation monitoring includes spectral
gamma logging of vadose zone boreholes.

Vadosc zonc monitoring costs assume spectral gamma logging of one borchole 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 borchole 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 = 83,750

» Installation cost of borehole = $45/lincar ft

» Length of borehole installation = 50f

» Oversight = 1 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.

D3.3 ALTERNATIVE 3 - REMOVE AND DISPOSE

D3.3.1 General Assumptions
The general assumptions for Altemative 3 are as follows:

» The contractor will perform all the excavation, decontamination, and restoration activities
for this altemative. 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 2 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 (51,720 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
accompatics cach soil and scdiment sampler as specified below.

Air samples will be taken during excavation of overburden and contaminated soil. Itis
assumed that one air sample will be collected each day. The air sampling costs have been
developed as follows:

- Equipment cost = 3500 per day

- Analytical cost = 51,000/sample
- Labor (sampler) = Full ime

- Labor (RCT) = 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 numbecr 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 sampling costs have been developed as
follows:

- Overburden soil Number of samples = 6 samples per site
Cost per sample = $1,100 each (on sile)
$5,000 each (off site)
Labor (sampler) = | halftime
Labor (RCT) = 1 full time.
- Contaminated soil Number of samples = 1 sample per 845 yd3
(LLW samples) (6 samples minimum)
Cost per sample = 85,000 each (on site)
$5,000 each (off site)
Labor (sampler) = | halftime
Labor (RCT) = 1 full time.
- Centification samples Numbecr of samples = ] sﬁmple per 6,264 ft*
(6 samples minimum)
Cost per sample = §5,000 each (on site)
$5,000 each (off site)
Labor (sampler) = 3 samples per hour
Labor (RCT) = 3 samples per hour.

The cost for transportation and disposa! of contaminated material at the ERDF is $1,100
per container. This cost includes labor cost to install the liners, matenal 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 arc considered institutional costs and are
not considered in this cost gstimate.

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.

D3.3.2 Representative Site 216-T-26 Crib (Cost tables

D-33 and D-34)

The site work was estimated 1o 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 wecks = 3.1 months.

Site Description: The basis for the following information can be found on Table D-103.

Area of contaminant mass = 30 fi x 30 ft =900 f?
Depth of clean overburden soil = 18 ft bgs

Total Excavation depth = 52 ftbgs

Volume of contaminated soil = 1,133 yd®

Based on 1.5H:1V excavationside = 26,370 yd?

slopes, total excavation volume

Based on 1.5H:1V excavation side = 25,236 yd3

slopes, volume of overburden soil
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Volunic of contaminated soil
requiring blending

Volume of soil needed to blend at a
ratio of 5:1

Total volume of matenal to dispose

Volume of overburden soil used in
blend :

Volume of overburden soil
remaining on sitc

Volume of material required from
Pit 30 to backfill

1

it

0

i

=4

(40 ft — 18 ft) x 30 fi x 30ft
19,800 fi3 = 734 yd?*

734 vd3 x 5 parts clean/] part dirty
3,670 yd?

734 yd3 + 3,670 yd®
4,404 yd?

3,670 yd? - [1,133 yd? - 734 yd?]
3,271 ydd

25,236 yd® - 3,271 yd?

21,965 yd?

Total volume of matenial 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 = §1,720/day (sce general
assumplions)

2 excavators x 30 days (equal to
excavation time) '

60 days
$56/hour = $448/day

16 days (equal to contaminated soil
excavation 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 =
Contaminated (LLW) samples =

Site certification samples =

QC samples =
Duration of air sampling crew =

6 per sitc

1,133 yd® x 15% x 1 sample/845 yd* = 1.6
Assume 6 samples (minimum)

29,725 i x 1 sample/6,264 2 =4.7
Assume 6 samples (minimum)
(6+6+06)x 5% =1 sample

30 days (equa! to excavation time)

D-26




(\

DOE/RL-2003-64 DRAFT A

e Air sampling crew rate = $56/hour x 2 people = $112/hour
(Sampler and RCT) = $896/day :

» Duration of soil/sediment = 30 days (equal to excavation time)
sampling crew :

o SoilV/sediment sampling crew = $56/hour x 50% + $56/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:

e Total volume to dispose = 4,404 yd® (see Site Description)
o Number of containers = 4,404 yd® x 1 container/11 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 printet/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.
. th 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:

e Mobilization and demobilization time = (1 mob + ] 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: S

» Area of construction survey = arca of excavation + 20% =186 ft x 186 ft + 20% =
41,515 £ = 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:

o Length of temporary fence = 2 x (width + length) + 20% =2 x (186 ft -+ 186 ft) + 20% =
893 linear fi. .

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:

o Lengthofhaulroad = 600ft
e Widthofhaulroad = 24ft
» Gravel = 24fix600ft+10% =15840M2 =1,760yd’.

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 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:

S——

« Padarea = 20ftx30ft = 600 f*

o Timbergrates(2in.x = 2x5x30ft+2x =402lincarft =0.402 m board ft
4in.) 17x3ft

» Plastic sheeting (60mil = [20ftx30ft+2x =1,188 f
linear low-density 8 ft overlap x 30 fi)
polyethylene [LLDPE]) +10%

 3-in. PVCpipe = 5 lipear fi.

The amount of decontamination water is assumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil = 9 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 liad will be staffed for the duration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

D-28




—

r-\

DOE/RL~2003-64 DRAFT A

e Duration of contaminated soil excavation = 16 days= (0.8 months

o Monthly rate for 4 1aborers =  $37/hour/laborer x 4 laborers
= $148/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 soilto 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 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 excavator.

« Volume of overburden soil = 25236 yd® (see Site Description)
o Daysto excavate overburdensoil = 25,236 yd®/ 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 11 yd® 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 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 yd® of
this material is highly contaminated soil (440 yd® / 6 parts total = 73 yd*/day). Therefore, the
duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd*/day.

e Volume of contaminated soil = 1,133 yd’ (see Site Description)
 Daysto excavate contaminated soil = 1,133 yd’ /73 yd*/day = 16 days.

The cost for excavating and loading the 50il is based on the following:
+ Excavation time (overburden and = 14 days+ 16 days = 30 days

contaminated)
» Labor (operator ) x pieces of = $37/hour x § hours/day = $296/day x
equipment pieces of equipment.

Concrete culverts within the excavation area are assume to be removed by the hydranlic
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 excavaled and fill material obtained from the local borrow pit (Pit -
30) Backfilling of overburden soil will be performed using a front-end loadcr 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 yd*/day. Labor for overburden soil
backfill consists of equipment operators for every picce of equipment being used. The cost is
based on the following:

e Volume of remaining overburden soilto = 21,965 yd® (see Site Description)

backfill
« Time to backfill overburden soil = 21,965 yd*/ 1,480 yd*/day = 15 days
» Labor (operator ) x pieces of equipment =  $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 2 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. 1t is assumed that the borrow material from Pit 30 can be placed at a rate
of 160 yd*/hour. Operating the equipment for 8 hours/day the producnon rate is 1,280 yd¥/day.
Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.

e Offsite borrow material required = 4,404 yd’ (see Site Description) .
» Days to backfill borrow material = 4,404 yd®/ 1,280 yd¥/day = 4 days
o Labor (operator ) x pieces of equipment =  $37/hour x 8 hours/day = $296/day x
pieces of equipment
e Truck drivers (teamsters) =  $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) = 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 following.
e Arcato Revegetate (Arcaof excavation = 186 fix 186 R +20%
+20%) = 41,5158 =4,613 yd?
» Production rate =  $1,000 yd¥/day ' o
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s Days to revegetate = 4,613 yd?2x 1 day/1,000 yd? =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=31,896/day (sec
general assumptions)

o Time to prepare post-construction documents = 160 hours (assumption)

o Laborrate =  $50/hour (assumption).

Annuaj Cost: No annual costs are associated with Altemnative 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 personne), installing
and constructing temporary facilities, and performing the site survey, and performing
decontamination setup.

o Excavate: 1,026 days (205.2 weeks)

e 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 soi!

Total excavation depth

Volume of contaminated soil

n

Based on 1.5H:1V excavation side =

slopes, total excavation volume

Based on 1.5H:1V excavation side =
slopes, volume of overburden soil

Volume of contaminated soil

requinng blending

Volume of soil neceded to blend ata =

ratio of 5:1

Total volume of material to dispose =

Volume of overburden soilusedin =

blend

Volume of overburden soil

remaining on site

Volume of material required from =

Pit 30 to backfill

312 fi x 196 ft = 61,152 ;2
18 fibgs

49 ft bgs

70212 yd?

191,550 yd3

121,378 yd®

(25ft - 18ft) x 312ft x 196ft

428,004 fi3=15,855 yd3

15,855 yd? x 5 parts clean/1 part dirty
79,275 yd?

15,855 yd? + 79,275 yd?

95,130 yd*

79,275 yd* - (70,212 yd* - 15,855 yd3)
24,918 yd®

121,378 yd> - 24,918 yd?

96,460 yd?

Total volume of material to dispose

95,130 ydo.

Flaor 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

1,192 days = 238.4 weeks

$215/hour = $1,720/day (see general assumptions)

2 excavators x 1,026 days (equal to excavation time)

2,052 days

$56/hour = $448/day
962 days (equal to contaminated soil excavation

time)

$56/hour x 4 people = $224/hour = $1,792/day.

D-32




DOE/RL-2003-64 DRAFT A

—~ Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform all sampling
7" 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:

o Overburden samples = 6 per site
« Contaminated (LLW) samples = 70,212 yd® x 15% x 1 sample/845 yd®
= 96 samples
« Site certification samples = 166,508 fi* x 1 sample/6,264 fi*
= 27 samples
o QC samples = (6 + 96 +27) x 5% =7 samples
e Duration of air sampling crew = 516 days (equal to excavation time)
o Air sampling crew rate (samplerand = $56/hour x 2 people = $112/hour
RCT) = $896/day
o Duration of soil/sediment sampling = 1,026 days (equal to excavation time)
crew
o Soil/sediment sampling crew rate = $56/hour x 50% + $56/hour = $84/hour
(Sampler 50% and RCT) = $672/day.

Flaor 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:

o Totalvolumetodispose = 95,130 yd® (see Site Description)
» Number of containers = 95130 yd®x 1 container/1] yd*
= 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, eic.).

Mobilization and demobilization of the following pieces of equipment and personne] will be
included in the cost:

e 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.

 Pit30

— . 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:

e Mobilization and demobilization time = (1 mob + 1 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:

o Area of construction survey = area of excavation + 20% =459 ft x 343 ft + 20% =
188,924 ft* = 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:

e Length of temporary fence =2 x (width + length) + 20% =2 x (459 ft + 343 ft) + 20% =
1,925 linear fi.

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:

o Lengthofhaulroad = 1,500 fi
» Widthofhaulroad = 24fi
e Gravel = 24fix1,500R+10% =39,600R%  =4,400 yd’

Decontamination Pad: A decontamination pad will be constructed to clean trucks Jeaving the
site and equipment before demobilization. The decontamination pad will be of a sufficient
Iength 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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o Padarea = 20fx30f = 600 f?
» Timbergrates = 2x5x30fi+2x17x3f# =402linear ft =0.402 m board ft
(2in.x4in)

o Plasticsheeting = [20fx30fi+2x8fi =1,188 f?
{60 mi! LLDPE) overlap x 30 ft] + 10%

s 3-in.PVCpipe = 5lincarfl.

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.
1t 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
| = $148/Mhour 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 soilto 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 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 = 121,378 yd® (see Site Description)
« Daystoexcavate overburdensoil = 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 11 yd® 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 materizl requiring blending is based on the table located in the general assumptions of
Altemnative 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 yd® of
this materia! is highly contaminated soil (440 yd® / 6 parts total = 73 yd*/day). Thercfore, the
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duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd*/day. -

+ Volume of contaminated soil = 70,212 yd® (see Site Description)
« Days to excavate contaminated soil = 70,212 yd* / 73 yd*/day = 962 days.

The cost for excavating and loading the soil is based on the following:

o Excavationtime (overburden = 64 days +962 days = 1,026 days = 205.2 weeks

and contaminated)
o Labor (operator)x piccesof = $37/hour x 8 hours/day = $296/day x pieces of
equipment 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 reatal = 516 days.

Site Restoration: Site restoration will consist of backfilling the excavation area with clean
overburden soil previously excavated and £l 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 yd*/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 picce of equipment being used. The cost is
based on the following::

« Volume of remaining = 96,460 yd3 (see Site Description)
overburden soil to backfill :

o Time to backfill overburden soil = 96,460 yd3 /1,480 yd3/day = 66 days
e Labor (operator) x pieces of = $37.00/hour x 8 hours/day
cquipment = $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 Joader. 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*/hour. Operating the equipment for & hours/day, the production rate is 1,280 yd*/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 = 95,130 yd’ (see Site Description)
» Days to backfill borrow material =  95130yd’/ 1,280 yd¥/day =75 days

« Labor (operator) X pieces of =  $37.00/hour x 8 hours/day = $296/day
equipment x pieces of equipment
+ Truck drivers (teamsters) = $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 = 66 days + 75 days = 141days.
material)

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.

e Water truck rental = 14] 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:

¢ Areato Revegetate (Area of =  459fix343ft+20%
Excavation + 20%) = 188,924 i =20,992 yd*
e Production rate = 1,000 yd¥/day
« Days to revegetate = 20,992 yd?x 1 day/1,000 yd? = 21 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:

« Dursation of contractor support = 1,192 days

» Contractor support rate = $237/hour = $1,896/day (see
_ general assumptions)

o Time to prepare post-construction documents = 320 hours (assumption)

o Laborrate ‘ = $50/hour (assumption).

Annuai Cost. No annual costs are associated with Altemnative 3. No site monitoring is required
because all of the contaminated waste will be removed. No groundwatcrmomtonngzsreqmred
because groundwater is evaluated under a separate operable unit.

D3.3.4 Representative Site 216-B-5 Reverse Well
Altemative 3 for this representative site is not evaluated because the alternative is not applicable.

D37




DOE/RL-2003-64 DRAFT A

D3.3.5 Representative Site: 216-B-7TA&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.

e Mobilize: 15 days (3 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

o Excavate: 35 days (7 weeks)

e 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.

o Areaof contaminant mass =  48ftx14ft=672f
¢ Depth of clean overburden soil = 15 fibgs
o Total excavation depth = 38 fibgs
» Volume of contaminated soil = 572 yd®
e Based on 1.5H:1V excavation side slopes, total = 11,794 yd?
excavation volume
» Based on 1.5H:1V excavation side slopes, = 11,222 yd®
volume of overburden soil
¢ Volume of contaminated soil requiring blending = (22-15f)x48fix 14 f
2t 10:1 4,704 f* =175 yd®
¢ Volume of soil needed to blend at a ratio 0of 10:1 = 175 yd® x 10 parts clean /
1part dirty = 1,750 yd®
Volume of contaminated soil requiring blending = (28R-22f)x48fix 14 £
at3:1) = 4,032 f3=150 yd
« Volumeof soilneededtoblend ataratioof 5:1 = 150 yd? x 5 parts clean/]
part dirty
= 750 yd?
» Total volume of material to dispose = 175yd? + 1,750yd? + 150yd?
= 750 yd3
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Volume of overburden soil used in blend

= (1,750yd® + 750yd>) -
(572yd* - 175yd® - 150yd3)

= 2,253 yd?
Volume of overburden soi! remaining on site = 11,222 yd3 - 2,253 yd?

= 8969 yd
Volume of material required from Pit 30 to = Total volume of material to
backfill dispose

= 2825 yd

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

RCT rate

Duration of RCT decontamination
crew

RCT rate

Duration of additional RCT, RCT
supervisor, and radiological
engineer

RCT supervisor rate

Radiological engineer rate

3

70 days = 142 weeks

$215/hour = $1,720/day (see general
assumptions)

2 excavators 35 days (equal to excavation
time) = 70 days

$56/hour = $448/day

29 days (equal to contaminated soil
excavation time)

$56/hour x 4 people = $224/hour
$1,792/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

QC samples
Duration of air sampling crew

6 per site

572 yd* x 15% x 1 sample/845 yd* = 0.8
Assume 6 samples (minimum)

18,553 fi* x 1 sample/6,264 f* =3
Assume 6 samples (minimum)
(6+6+6)x 5%=1 sample

35 days (equal to excavation time)
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e Air sampling crew rate = $56/hour x 2 people = $112/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% + $56/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 Jabor 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:

o Total volume to dispose = 2,825 yd’ (see Site Description)
 Number of containers = 2,825yd’x 1 container/11 yd®
= 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 ficld 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 foliowing pieces of equipment and personnel will be
included in the cost:

e Site

~— Two hydraulic excavators and two operators
= One bulldozer and one operator
- One front-end loader and one operator
— One water truck and on¢ operator
-~ Four laborers
~ One office trailer
— One storage trailer.
+ Pit30
— 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 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 fi + 20% = 24,883 ft*
= (.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:

Length of temporary fence = 2 x (width + length) + 20% =2 x (162 ft + 128 f) + 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:

e Lengthofhaulroad = 600 ft
» Widthofhaulroad = 24ft
e Gravel = 24Rx600f+10% =158400 =1,760yd>

Decontamination Pad: A decontamination pad will be constructed to clean trucks leaving the
site and equipment before demobilization. The decontamination pad will be of & 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 = 20ftx30ft =600 f?
o Timbergrates(2in.x4in)= 2x5x30R+2x17x =402lincarff =0.402m
ift board ft
o Plastic sheeting (60mil = [20fx30A+2x8f =1,188f2
LLDPE) overlap x 30 ft} + 10%
s 3-in. PVCpipe = 5 linear fi.

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 gal/month 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
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+ Monthly rate for four laborers =  $37/hour/laborer x 4 laborers
=  $148/hour x 8 hours/day
=  $1,184/day x 21 days/month
=  $24,864/month.

Excavation: The overburden excavation will be performed uvsing 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 soilto 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 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 = 11,222 yd® (see Site Description)
» Daystoexcavate overburdensoil = 11,222 yd’ /960 yd*/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 1 part
contaminated has been determined as the requirement to meet ERDF WAC. At 28 fibgsto 22 fi
bgs, a blending ratio of 5 parts clean to 1 part contaminated has been determined as the T
requirement to meet ERDF WAC (see general assumptions of Alternative 5). Due to the
clevated levels of contamination at this site, it is estimated that 20 containers can be sent to the
ERDF on a daily basis. With 11 yd® of material per container, a total of 220 yd® of material will
be sent to ERDF daily. Due to the blmdin§ ratio provided for highly contaminated soil, of the
220 yd® being sent to the ERDF only 20 yd” of this material is highly contaminated soil (220 yd®
/ 11 parts total = 20 yd*/day). Therefore, the duration of contaminated soil excavation is
determined by dividing the total volume of contaminated soil by 20 yd*/day.

« Volume of contaminated soil = 572 yd® (see Site Description)
« Days to excavate contaminated soil = 572 yd’/20 yd*/day =29 days.
The cost for excavating and loading the 50i! is based on the following:
s Excavation time (overburden and = 6 days +29 days =35 days
contaminated)

o 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. 1t 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 yd*/day. Labor for
overburden soil backfill consists of equipment operators for every picce of equipment being
used. The cost is based on the following:

« Volume of remaining overburden soil = 8,969 yd* (see Site Description)
to backfill

» Time to backfill overburden soil = 8969 yd*/ 1,480 yd*/day = 7 days
o 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 of contaminated soil previous!y 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*/hour. Operating the equipment for 8 hours/day, the production rate is 1,280 yd*/day.
Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.

e Offsite borrow material required = 2,825 yd* (see site description)
« Days to backfill borrow material = 2,825 yd®/1,280 yd®/day = 3 days
» Labor (operator) x pieces of =  $37.00/hour x 8 hours/day = $296/day x
equipment pieces of equipment
» Truck drivers (teamsters) = $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 = 7 days+ 3 days = 10 days.
material)

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.

e 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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o ArcatoRevegetate (Arca of Excavation = 162ftx 128 ft +20%

+20%) = 24,8831 =2,765 y&*
» Production rate . = 1,000 yd%day
« Days to revegetate = 2,765 yd2 x 1 day/1,000 yd? = 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: ’

e Duration of contractor support =  70days

» Contractor support rate =  $237/hour = §1,896/day (sce
general assumptions)

o ‘Time to prepare post-construction documents = 160 hours (assumption)

s Laborrate = $50/hour (assumption).

Annual Cost: No annual costs are associated with Alternative 3. No site monitoring is required
because ali of the contaminated waste will be removed. No groundwater monttoring 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.

o Excavate: 2,195 days (439 weeks)

o 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-103.
» Arca of contaminant mass = 535ftx310{t=165,850 ft2
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+ Depth of clean overburden soil
» Total excavation depth
+ Volume of contaminateqd soil

o Based on 1.5H:1V excavation side
slopes, total excavation volume

e Based on 1.5H:1V excavation side
slopes, volume of overburden soil

o Volume of contaminated soil
requiring blending

e Volume of soil needed to blend at a
ratio of 5:1

o Total volume of material to dispose

Volume of soil needed in blend

15 fibgs
40 ft bgs
153,565 yd’
327,718 yd?

174,153 yd®

(25 -15f)x 535 fix 310 ft

1,658,500 f* = 61,426 yd*

61,426 yd’ x 5 parts clean/1 part dirty
307,130 yd*

61,426 yd* + 307,130 yd®

368,556 yd’

307,130 yd* ~ (153,565 yd* - 61,426 yd*)
214,991 yd’.

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.

o Volume of material from Pit 30
required for blend

e Volume of material required from
Pit 30 to backSill

214,991 yd® - 174,153 yd*

40,838 yd’

Overburden volume + contaminated volume
174,153 yd* + 153,565 yd®

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 =

e Duration of RCT on =
excavator

e RCT rate =

e Duration of RCT =
decontamination crew

¢ RCTrate =

2,477 days = 495.4 weeks

$215/hour = $1,720/day (see general
assumptions)

2 excavators x 2,195 days (equal to excavation
time)

4,390 days

$56/bour = $448/day

2,104 days (equal to contaminated soil
excavation time) .

$56/hour x 4 people = $224/hour = $1,792/day.
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Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will perform 21l sampling
required. A bulking factor of 15% was applied to the contaminated soil volume to calculate the
number of contaminated (LL'W) samples. Sampling is calculated as follows:

e Overburden samples =  §persite
 Contaminated (LLW) samples = 153,565 yd® x 15% x 1 sample/845 yd*
= 209 samples

» Site certification samples = 298,118 A% x 1 sample/6,264 fi*
48 samples

e QC samples = (6+209+48)x 5% = 14 samples

» Duration of air sampling crew = 2,195 days (equal to excavation time)

¢ Airsampling crew rate (Sampler = $56/hour x 2 people = $112/hour
and RCT) =  $896/day

o Duration of soil/sediment = 2,195 days (equal to excavation time)
sampling crew

e Soil/sediment sampling crewrate =  $56/hour x 50% + $56/hour = $84/hour
(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 1abor 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 = 368,556 yd’ (see Site Description)
+ Number of containers = 368,556 yd’ x I container/11 yd’
= 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:

o 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.
» Pit30
— 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 =
$592/person.

It is assurned 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 = arca of excavation + 20% = 655 t x 430 ft + 20% =
337,980 A% = 776 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 4+ length) + 20% =2 x (655 i + 430 ft) + 20% =
2,604 linear fi.

A haul road is assumed to be installed from 2 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 = 1,500 ft
e Widthofhaulroad = 24t
e Gravel = 24fix1,500ft+10% =39,600f% =4,400yd.

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 accommeodate construction equipment. The decontamination pad will consist
of timber grates, plastic shecting, 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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» Padarea = 20ftx30f = 600 ft’ _
e Timbergrates(2in.x = 2x5x30ft+2x17x3ft=402lincarft =0.402m
4in.) board fi
o Plastic sheeting (60 = [20ftx30f+2x8ft =188
mil LLDPE) overlap x 30 ff] + 10%
e 3-in. PVC pipe = 5 linear fi.

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.

e Duration of contaminated soil excavation = 2,104 days = 100.2 months
e Monthly rate for four laborers = $37/hour/laborer x 4 laborers
= $148/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 Joader. 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 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 yd’ (see Site Description)
» Days to excavate overburden soil = 174,153 yd* /1,920 yd*/day = 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 yd® 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 requiremnents. The volume
of material requiring blending is based on the table located in the general assumptions of
Alternative 5. A blending ratio of § 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 yd® of
this material is highly contaminated soil (440 yd® / 6 parts total = 73 yd*/day). Therefore, the

]

—
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duration of contaminated soil excavation is determined by dividing the total volume of
contaminated soil by 73 yd*/day.

e Volume of contaminated soil = 153,565 yd® (see Site Description)
e 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 = 9] days + 2,104 days = 2,195 days
contaminated)
» Labor (operator) x picces of equipment = $37/hour x 8 hours/day =
$296/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. Backfiling 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 yd*/hour. Operating the equipment for 8 hours/day, the
production rate is 1,280 yd*/day. Labor for backfill consists of equipment operators for every
piece of equipment being used.

 Off site borrow material required = 40,838 yd® (see Site Description)
o Daysto bring in borrow material = 40,838 yd® / 1,280 yd*/day = 32 days

for blend

o Labor (operator) x piccesof = $37.00/hourx 8 bours/day = $296/day x
equipment pieces of equipment

e Truck drivers (teamsters) = $37/hour x 8 hours/day = $296/day x

number of tcamsters.

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 yd*/hour. Operating the equipment for 8
hours/day, the production rate is 1,280 yd®/day. Labor for backfill consists of equipment
operators for every piece of equipment being used and five truck drivers.
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« OffT site borrow material 327,718 yd® (see Site Description)

required

« Daystobackfiliborrow = 327,718 yd*/ 1,280 yd¥day = 257 days
material

s Labor (operator) x piecesof =  $37.00/hour x 8 hours/day = $296/day x pieces
equipment of equipment

» Truck drivers (teamsters) = $37/hour x § hours/day = $296/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 backfilling 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: '

e Arcato Revegetate (Area of = 655ftx430t +20%
Excavation +20%) = 337,980 fi? =37,553 yd.
¢ Production rate = 1,000 yd¥/day
o Days torevegetate = 37,553 yd?x 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 = §1,896/day (see
general assumptions)
» Time to prepare post-construction documents = 320 hours (assumption)
.» Laborrate =  $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)

e 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 = 125 days = 25 weeks = 6 months.

~ Site Description: The following information can be found on Table D-103.

Arca of contaminant mass = 200ftx15 ft=3,000 f*
Depth of clean overburden soil = 15ftbgs

Total excavation depth =  50ftbgs

Volume of contaminated soil = 3,889 yd

Based on 1.5H:1V excavation side slopes, = 45,625 yd®

total excavation volume

Based on 1.5H:1V excavation side slopes, = 41,736 yd®

volume of overburden soil
Volume of contaminated soil requiring

(45f-15R)x 200 f x 15

blending = 90,000 ft’ =3,334 yd’
Volume of soil needed to blend at a ratio 3,334 yd® x 5 parts clean/1 part
of 5:1 dirty

= 16,670 yd®
Total volume of matcrial to dispose = 3334 yd’+16,670 yd*

= 20,004 yd’

Volume of overburden soil used in blend

16,670 yd® - (3,889 yd® - 3,334

yd’)
= 16,115 yd*
Volume of overburden soil remainingon = 41,736 yd* — 16,115 yd°
site = 25621 yd

Volume of material required from Pit 30
to backfill

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:

o
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+ Duration of construction = 125 days =25 weeks
oversight
» Construction oversight rate = $215/hour = $1,720/day (see general
assumptions)
o Durationof RCT onexcavator = 2 excavators x 76 days (equal to excavation
time)
= 152 days
¢« RCTrate =  $56/Mour = $448/day
e Duration of RCT = 54 days (equal to contaminated soil excavation
decontamination crew time)
e RCT rate = $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 = G persite

 Contaminated (LLW) samples = 3,889 yd’x 15%x 1 sample/845 yd* = 6

« Site certification samples = 58,010 fi? x 1 sample/6,264 i =10

e QC samples =  (6+6+10)x 5% =2 samples

» Duration of air sampling crew = 76 days (equal to excavation time)

e Air sampling crew rate (Samplerand =  $56/hour x 2 people = $112/hour
RCT) =  $896/day

« Duration of soil/sediment sampling = 76 days (equal to excavation time)
crew

e Soil/sediment sampling crew rate =  $56/hour x 50% + $56/hour = $84/hour
(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 = 20,004 yd* (sce Site Description)
o Number of containers . = 20,004 yd’ x 1 container/11 yd®
= 1,819 containers.

Mobilization and Demobiiization and Field Support: During the implementation of the RA,
an office trailer and storage trailer arc 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,
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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 (2 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.
» Pit30
~ One hydraulic excavator and one operator
— One front-end loader and one equipment operator
— Five dump trucks and five drivers.

Mobilization and demobilization for personne) has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (1 mob + 1 demob) x 8 hours/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% = 350 ft x 165 ft + 20% = 69,300 fi*
= 1.59 acres.

Temporary blaze orange fence will be placed around the site for protection from the excavation
arca. The cost of the temporary fence is based on the following:

Length of temporary fence = 2 x (width + length) +20% = 2 x (350 & + 165 R) + 20% =
1,236 linear fi.

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:

e Lengthofhaulroad = 1,500 ft
o Widthofhaulroad = 24ft
o Gravel = 24ftx1,500+10% =39,6007 =4,400yd’

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 accommeodate 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:

e Padarea = 20fix30f1 =600 fi’
e Timbergrates(2in.x4in) = 2x5x30ft+2x17x=402kncarft =0.402m
3ft board ft
« Plastic sheeting (60mil = [20fix30+2x8 R =1,188 fi?
LLDPE) ~ overlap x 30 f{] + 10%
» 3-in. PVCypipe = 5linear 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 = 54 days).

Decontamination water = 1,000 gal/month x 54 days x 1 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 =  $37/Mour/laborer x 4 laborers

=  $148/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 Joader. 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 procccd at a rate of
120 yd’/hour and the two excavators are opcratxonal 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,

e Volume of overburden soil = 41,736 yd® (see Site Description)

e 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 contamcrs It

is estimated that 40 containers can be sent to the ERDF on a daily basis. With 11 yd® of material
per container, a total of 440 yd® 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 yd’ of
this material is highly contaminated soil (440 yd® / 6 parts total = 73 yd®/day). Therefore, the
duration of contaminated soil excavation is determined by dividing the totat volume of
contaminated soil by 73 yd*/day.

» Volume of contaminated soil = 3,889 yd® (see Site Description)
» Days to excavate contaminated soil = 3,889 yd®/ 73 yd¥/day = 54 days.

The cost for excavating and loading the soil is estimated as follows:

e Excavation time (overburden and = 22 days+ 54 days =76 days
contaminated

» Labor (operator) x pieces of equipment = $37/hour x 8 hours/day =
$296/day x pieces of equipment.

To minimize the generation of on site fugitive dust, a2 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 arca 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 2
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 yd*/day. Labor for
overburden soil backfill consists of equipment operators for every picce of equipment being
used. The cost is based on the following:

o Volume of remaining overburden soil = 25,621 yd’ (see Site Descriﬁtion)
to backfill

« Time to backfill overburden soil = 25,621 yd’ /1,480 yd*/day = 18 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
cxcavator 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*hour. Operating the equipment for § hours/day, the production rate is 1,280 yd*/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 = 20,004 yd® (see Site Description)
« Days to backfill borrow material = 20,004 yd® /1,280 yd*/day = 16 days

« Labor (operator) x picces of =  $37.00/hour x 8 hours/day = $296/day x
. equipment pieces of equipment
e Truck drivers (teamsters) = $37/hour x 8 hours/day = $296/day x

number of teamsters.
The cost of backfilling is based on the following: |

e Restoration time (overburden and borrow = 18 days + 16 days = 34 days.
material)

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.

¢ 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:

» Areato Revegetate (Area of = 350ftx165ft+20%
Excavation + 20%) = 69,300 i = 7,700 yd2
e Production Rate = 1,000 yd*/day
« Days to revegetate = 7,700 yd’ x 1 day/1,000 yd®
=  8days. '

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)

s« Laborrate = $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 D43
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 Engincering Evaluation/Cost Analysis. A AEAT Fluidics™ 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.

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 instalting
and constructing temporary facilities, performing the site survey, and performing
decontamination setup.

» Excavate: 12 days (2.4 weeks)

s Tank Demolition: 10 days (2 wecks)

» 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.

o Diameter of settling tank = 20t

o Height of settling tank = 19f

e Depthofoverburdensoil abovetank =  6ft

» Thickness of tank walls =  6inches=0.5ft

+ 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

/4 x (20 R + 2 x 15 )’ x 1 sample/6,264
fi? =03

Assume 6 samples (minimum)

(6 +6)x 5% =1 sample

22 days (equal to excavation and tank
demolition time)

$56/hour x 2 people = $112/hour
$896/day

22 days (equal to excavation and tank
demolition time)

$56/hour x 50% + $56/hour = $84/hour
$672/day.

Fluor Hanford Trarsportation and Disposal: As mentioned in the general assumptions, the
cost for transportation and disposal of contaminated materia! 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 yd® on concrete can fit into one
container. The number of containers for disposal is calculated as follows:
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i

+ Total volume to Volume of tank = 2 x volume of top + volume of sides

dispose =  2xn4x(20A)P¥x05R+nx20Rx 19RX0.S5 R
= 911 ft’ =34 yd*
o Number of =  34yd’x ] 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 (2 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 cquipment operator
— One water truck and one operator
— Four laborers
— One office trailer
~ One storage trailer.
« Pit30
— One hydraulic excavator and onc 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 $37/hour =
$592/person. '

1t 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 = arca of excavation + 20% = /4 x (185 fi)** 20% = 32,256 f*
=(,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% = 2x 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:

e Lengthofhaulroad = 600 ft
¢ Widthofhaulroad = 24 ft
. e Gravel =  24fix600ft+10% =15840% =1,760yd%.

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 =  20ftx30ft = 600 ft?
o Timbergrates(2in.x = 2x5x30ft+2x17x3ft =402lincarft =0.402m
4in) board ft
o Plastic sheeting = [20fix30ft+2x8ft = 1,188 fi?
(60 mil LLDPE) overlap x 30 ff] + 10%
* 3-in. PVCpipe =  Slinearfi.

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 & hours/day
= $1,184/day x 21 days/month
= $24,864/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 & rate of
120 yd*/hour and the excavator is operational for 8 hours/day or 960 yd*/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 cxcavation of overburden soil is expected to be carried out in four steps. Step one excavates
to a depth of 6 ft and includes a 10 ft bench. Step two excavates an additional 5.5 (11.5 ft bgs)
feet and includes a bench of 10 ft around the site. Step three excavates an additional 7 ft (18.5 f
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 mcludes a 15 fi bench. Assuming 1.5H:1V side slopes, the volume of
overburden soil is 10,998 yd’.

+ Volume of overburden soi} = 10,998 yd’*
o Days to excavate overburden soil = 10,998 yd* / 960 yd*/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 transponanon 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). Backﬁllmg 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 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 = 10,998 yd* (see Excavation)
to backfill

e Time to backfill overburden soil = 10,998 yd®/ 1,480 yd*/day = 8 days
s 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 occupled It is assumed that the borrow material
from Pit 30 can be placed at a rate of 160 yd’/hour. Operating the eqmpmcnt for 8 hours/day, the

produchon rate is 1,280 yd 3/day. Labor for backfill consists of equipment operators for every
picce of equipment being used and five truck drivers.
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¢ Off site borrow material required Volume of tank = /4 x D* x H

= n/4x (20 Y’ x 19 ft = 5,969 A’ = 221 yd’
221 yd® /1,280 yd*/day=1day

It

« Days to backfill borrow material

e Labor (operator) x pieces of =  $37.00/hour x 8 hours/day = $296/day x
equipment pieces of equipment
» Truck drivers (tcamsters) =  $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:

» Areato Revegetate (Area of Excavation = n/4x(185M)" +20%
+20%) = 32256 ft* =3,584 yd?
+ Production Rate = 1,000 yd¥/day
o Days to revegetate = 3,584 yd*x 1 day/1,000 yd?
= 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 = 46days

» Contractor support rate =  $237/hour = $1,896/day (see
: general assumptions)

e Time to prepare post-construction documents = 160 hours (assumption)

e Laborrate =  $50/hour {assumption).

Annaal 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. '

e Excavate: 21 days (4.2 weeks)

o 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-103.

e Area of contaminant mass = 200 ftx 10 fi=2,000 fi’
» Depth of clean overburden soi! = 10fibgs
« Total Excavation depth _ = 25ftbgs
« Volume of contaminated soil =  Lllyd
o Based on 1.5H:1V excavation side slopes, = 9,942 yd®
total excavation volume
 Based on 1.5H:1V excavation side slopes, = 8,831 yd®

volume of overburden soil
¢ Volume of contaminated soil requiring = (17f4-10f)x200ftx10A

blending = 14,000 f* =519 yd*
e Volumeof soil needed toblendataratio = 519 yd® x 5 parts clean/1 part dirty
of 5:1 = 2595 de
o Total volume of material to dispose = 519yd®+2,595 yd*
= 3,114yd°
» Volumeof overburdensoilusedinblend = 2,595 yd® - (1,111 yd®~ 519 yd*)
= 2,003 yd
 Volume of overburden soil remainingon = 8,831 yd®—2,003 yd®
site = 6,828 yd’
o Volume of material required from Pit30 =  Total volume of material to dispose
to backfill = 3,114y
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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:

L =

Duration of oversight
Construction oversight rate

—
1

Duration of RCT on excavator

=

RCT rate

Duration of RCT decontamination
crew

RCT rate

=

Fluor Hanford Sampling Crews and Sampling:

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 = $224/hour =
$1,792/day.

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

1,111 yd® x 15% x 1 sample/845 yd* = 1.5
Assume 6 samples (minimum)

24,992 2 x 1 sample/6,264 f* = 4
Assume 6 samples (minimurm)
(6+6+6)x5%=1sample

21 days (equal to excavation time)
$56/hour x 2 people = §112/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, matertal 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 yd’ x 1 container/11 yd®

284 containers.
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Mobilization, Demobilization, and Field Support: During the implementation of the RA, an

e 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 ficld 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 (2
computer, 2 printer/copier/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:

s 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.

» Pit30
- - 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 =
$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% =275 ftx 85 ft + 20% =
28,050 ft* = 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 t + 85 R) +20% =
864 linear f.

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 = 600ft
» Width of haul road = 24K
~ e Gravel = 24ftx600ft+10% =15840% =1,760yd".
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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, a2 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:

o+ Padarea = 20ftx30fR = 600 ft?

e Timbergrates(2in.x = 2x5x30R4+2x17x3 8t =402lincarft =0402m
4in.) board ft

o Plasticsheeting(60 = [20ftx30ft+2x8f = 1,188 ft?
mil linear low-density overlap x 30 ft] + 10%
polyethylene ‘
[LLDPE])

s 3-in. PVC pipe = 5linear fi.

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.

o 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
= $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 yd*/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 yd® (see Site Description)
« Daysto excavate overburden soil = 8,331 yd® /1,920 yd*/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 yd® 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 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 yd® of
this material is highly contaminated soil (440 yd® / 6 parts total = 73 yd*/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 = 1,111 ya® (see Site Description)
s Days to excavate contaminated soil = 1,111 yd® / 73 yd*/day = 16 days.
The cost for excavating and loading the soil is based on the following:
» Excavation time (overburden an = 5 days + 16 days = 21 days
contaminated) ’

o Labor (operator ) x pieces of equipment = $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
excavator, broken if necessary, and placed with the waste.

To minimize the generation of on site fugitive dust, 2 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 bulidozer.
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 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 yd*/ 1,480 yd*/day =
5 days

» Labor (operator ) x pieces of equipment = $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 perforrned 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
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s0il used for the blend. It is assumed that the borrow material from Pit 30 can be placed at a rate
of 160 yd*/hour. Operating the equipment for 8 hours/day the production rate is 1,280 yd*/day.

Labor for backfill consists of equipment operators for every piece of equipment being used and
five truck drivers.

 Offsite borrow material required = 3,114 yd® (sce Site Description)
o Days to backfill borrow material = 3,114 yd®/ 1,280 yd*/day = 3 days

» Labor (operator) x pieces of =  $37/hour x 8 hours/day = $296/day x
equipment pieces of equipment
o Truck drivers (tcamsters) =  $37/hour x 8 hours/day = $296/day x
number of teamsters.

The cost of backfilling is based on the following:

e Restoration time (overburden and borrow =  5days+ 3 days = 8§ days.
material)

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.

» Arcato Revegetate (Arca of excavation= 275 fix 85 ft + 20%

+20%) = 28,050 i =3,117 yd?
« Production rate = $1,000 yd*/day
 Days to revegetate = 3,117 yd® x 1 day/1,000 yd® =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 suppont = 44 days

» Contractor support rate = $237/hour = $1,896/day (sce
general assumptions)

e ' Time to prepare post-construction documents = 160 hours (assumption)

e Laborrate =  $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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~ D34 ALTERNATIVE 4 - CAPPING

D3.4.1 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 5215 ($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 of $112 ($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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o Surface soil is not affected. Therefore, Level C, B, or A PPE is not needed for this
alternative.

» 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 personne), installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

» Preparesite: 3 days (0.6 week)

« Capping: 8 days (1.6 weeks)

» Revegetation: 1 day (0.2 weeks)

e 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 = 27 days = 5.4 weeks = 1.4 months.

Site Description: The following information can be found on Table D-~103.

s Area of contaminant mass = 30ftx30f1=900f°

» Areaof cap with 20-ft overrun = (30ft+2x20R)x (30R+2x20ft)=
4,900 fi2

s Slope of rise and nin = 2H:1V

» Length of rise = 40in/12in/fix2f=671

¢ Lengthofrun = 108in/12in/fix2fi=18f

e Length and widthoftotal caparea = T70f1+2x6.7fi+2x18ft=11931.

« Total area of cap = 1193 fix 1193 = 14,232 f*=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:
o Duration of Fluor Hanford oversight = 5.4 weeks =27 days
e Fluor Hanford oversight rate = $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 personne! will be
included in the cost:

» One hydraulic excavator and one operator
e One bulldozer and one operator

» Two front-end loaders and two operators
e One water truck and one driver

» Five dump trucks and five drivers

» One vibratory roller and one operator

« Four laborers

e 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 + 1 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 = arca of cap footprint + 20% = 14,232 f* + 20% = 17,078 f* =
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:
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« Length of haul road = 1,500t
e Width of haul road = 24ft
e Gravel = 24ftx1,500+10% =39,600ft% =4400yd’

« Haul Road Construction =  §$7.36/yd?

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:

e Padarea = 20fx30f - =600 f?
o Timbergrates(2in. = 2x5x30fi+2x17x3ft =402lincarft =0402m
x4in) board ft
» Plastic sheeting = [20ftx30fi+2x8A = 1,188 f’
(60 mil LLDPE) overlap x 30 ff] + 10%

s 3-in. PVC pipe = 5linear f.

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 = 2days
o Duration of decontamination activities = 1day.

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.c., 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 arca. Dynamic
compaction was selected during the FS process as a baseline technology and for costing
purposes; other compaction processes may be sclected during the design process. The cost of
site preparation is calculated as follows:
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» Footprint of cap =14,232 f

« Production Rate = 5,000 ftz/day (assumed)

« Time to compact =3 days.

e Air sampling crew (1 sample technician and 1 RCT) =3 days

¢ Number of air samples = 1 sample per day
($1,000/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:

o 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)

e Vegetation.

Total cap thickness =108 in=9 fi.
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:1V side slopes. Refer to
Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate:

¢ Arecaofthesite = 900f
e Total area of the cap (arca of cap + 20-ftoverim) = 4,900 &7

» Footprint of capped area = 142322
 Graded fill (40 in. sloped at 2%) = 1,570 yd’

o Asphalt base course (4 in.) = 1,248 yd?
 Low-permeability asphalt (6 in.) - = 1,248 yd

e Lateral drainage layer (6 in.) = 190yd

» Gravel filter layer (6 in.) = 184 yd®

e Sand filter layer (6 in.) ‘ = 133yd

» Nonwoven geotextile = 7,160 fi? =796 yd?
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« Compacted silt Ioam (20 in.) = 330yd’

« Silt loam topsoil with pea gravel admixture (20in) = 400 yd®
- 10% of mix is pea gravel =  40yd?

e Graded fill for cap berm = 363yd’.

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.

e Material placement scale = - 50yd¥hr
o Areaofriprap apron 4052 filong by 20 fiwide = 8,104 ft?
 Volume of riprap material needed = 301yd.
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 ~ (onsite)

One vibratory roller and operator ~ (on site).

The production rate assumes that the haul rate for the cap materials is 160 c¢y/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:

 Areato be revegetated = 6939 f? = 771yd?
e Revegetation (includes lime, fertilizer, =  $1.63/yd?

and seed)
o Production rate = 1,000 yd¥day = 1 day.

Miscellaneous: Miscellancous 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 = 5.4 weeks =27 days
» Contractor support rate = $237/hour = $1,896/day (see general
assumptions) .
» Four Laborers (daily rate) = $37/hour x 8 hrs/day x 4 laborers
$1,184/day
» Time to prepare post-construction = 160 hours (assumption)
documents
« Labor rate for post construction = $50/hour (assumption).
documents

Surveillance and Cap Mazintenance: 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:

s Surveillance/inspections
— Arcaofcap system (includingberm) = 14,232 fi?

— Team hours to complete inspections = 16 hours (16 hours for every
' 50,000 fi2).
— Hourly rate for team (2 people/team) = $112/hour ($56/hour/team
member)
~ Radiation surveys of surface soil = $3,000/event ($1,000 for every
5,000 ft%).

« Cap maintenance (area of cap + riprap apron area)
— Areaof cap system (includingberm) = 14232 ft?
— Area requiring repair (10% of total area) = 1,423 fi* = 158 yd?
— 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.

D3.4.3 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.

e Preparesite: 23 days (4.6 weeks)

o Capping: 78 days (15.6 wecks)

« 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 = 196 ftx312 ft=61,152 A

e Area of cap with 20-ft overrun = (BI2fi+2x20f)x(196ft+2x20ft)=
83,072 fiz

¢ Slope of rise and run = 2H:1V

e Length ofrise = 40in/12in/Aix2ft=6.711

e Lengthofrun = 108in/12in/fix2ft=18 1

» Length of total cap area = 352fi4+2x67ft+2x18fi=40131t

o Width of total cap area = 236fi+2x67fi+2x18=28531

 Total arca of cap = 4013 ftx2853 A=114,514 f*=
2.63 acres.

Fluer 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:

e Duration of Fluor Hanford oversight = 252 weeks = 126 days

» Fluor Hanford oversight rate = $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: '

e One hydraulic excavator and one operator
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¢ One bulldozer and one operator

¢ Two front-end loaders and two operators
e One water truck and one driver

¢ Five dump trucks and five drivers

e 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 + 1 demob) x 8 hour/day x $37/hour =
$592/person.

1t 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 £ + 20% = 137,416 ft*
= 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 f
« Width of haul road = 24ft
e Grave = 24fx1,500f1+10% =39,600Rf =4,400yd

e HaulRoad Construction =  $7.36/yd2,

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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e Padarea = 20ftx30ft = 600 f?
e Timbergrates(2in.x4in) = 2x5x30ft+2x17x3fi = 402linearft=
0.402 m board ft
e Plasticsheeting (60mil = [20ftx30ft+2x 81t = 1,188 f?
LLDPE) overlap x 30 ft] + 10%
e 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 =  2days
» 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:

» Footprint of cap = 114,514 fi?
« Production Rate = 5,000 fi¥/day (assumed)
« Time to compact =25 days
¢ Air Sampling Crew (1 sample technician and 1 =23 days
RCT)
» Number of air samples = ] sample per day at $1,000/sample

Allowing one day for decontamination, the dynramic 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: ‘

o Graded fill layer (40 in. thick)

o Asphalt base course (4 in. thick)

» Low-permeability asphalt layer (6 in. thick)
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o Lateral drainage layer (6 in. thick)

e 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)
s 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:1V side slopes. Refer to
Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate:

o Areaofthesite = 61,1526
o Total area of the cap (area of cap+ 20-ft overrun) = 83,072 fi2

o Footprint of capped arca 114,514 f2

e Graded fill (40 in. sloped at 2%) 13,583 yd®

e Asphalt base course (4 in.) 11,726 yd®

o Low-permeability asphalt (6 in.) 11,726 yd?

o Lateral drainage layer (6 in.) 1,902 yd®

e Gravel filter layer (6 in.) 1,878 yd*

« Sand filter layer (6 in.) 1,704 yd*

« Nonwoven geotextile 92,036 ft* = 10,266 yd?
« Compacted silt loam (20 in.) 5,250 yd®

« Silt loam topsoil with pea gravel admixture (20in.) = 5,498 yd®
- 10% of mix is pea gravel = 550 yd?
+ Graded fill for cap berm = 1,338yd. .
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 yd*hr
e Areaofriprap 1,302 ft long by 20.12 f wide = 26,189 fi?
» Volume of riprap material needed = 970 yd’.

The following list of equipment and labor is assumed for cap construction:

» One excavator and operator (Pit 30 borrow area)
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¢ One loader and one operator (Pit 30 borrow area)

» Five trucks and drivers (Pit 30 to Site, 16 yd*/truck, 2 trips/hr) o
» One loader and operator (on site)

s One dozer and operator (on site)

e One vibratory roller and operator  (on site)

The production rate assumes that the haul rate for the cap materials is 160 cy/hour (purchased
matenial 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®.

Revegetation: Folloﬁng the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

« Areatobe revegetated = 91,090 ft! = 10,121 yd?
o Revegetation (includes lime, fertilizer, and = $1.63/yd?

seed)
« Production rate = 1,000yd¥day =  10days.

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:

e Duration of contractor support = 25.2 weeks = 126 days
o Contractor support rate = $237/hour = 1,896/day (see general
assumption)
s Four laborers (daily rates) = $37Mhour x 8 hr/day x 4 laborers
= $1,184/day

» Time to prepare post-construction = 160 hours (assumption)

documents .
» Labor rate for post-construction = $50/hour (assumption).

documents

Sarveillance 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

& — Areaof cap system (includingberm) = 114,514 ft?
— Team hours to complete inspections = 48 hours (16 hours for every
50,000 f1?)
— Hourly rate for team (2 people/team) = $112/hour ($56/hour/team
member)
— Radiation surveys of surface soil = $23,000/event ($1,000 for every
5,000 ft%).

« Cap maintenance (area of cap + riprap apron area)
— Areaof cap system (includingberm) = 114,514 f?
— Areca requiring repair (10% of total area) = 11,415 fi*=1,272 yd?
— Oversight = 5 days (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
cvaluate 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.

D3.4.4 Representative Site 216-B-5 Reverse Well (Cost
tables D-55 through D-56)
I 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.

e Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits.

e Preparesite: 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 personne),
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 =  Injection well (70 in. diameter)
s Area of cap with 20-ft overrun = (Of+2x20R)x(OfR+2x20R)=
~ 1,600
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» Slope of rise and run =  2H:1V
o Length ofrise = 98in/12in/ftx2 ft=1633 f
¢ Lengthofrun =  198in/12in/fix2fi=331t
e Lengthand widthoftotalcaparea = 40ft+2x1633ft+2x33 fi=138.66ft
« Total area of cap = 138.66 ft x 138.66 ft = 19,226 fi*=
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:

o Duration of Fluor Hanford = 5.7 weeks=28.5 days
oversight
¢ Fluor Hanford oversight rate =  $215/our = $1,720/day (sce general
assumptions).

Mobitization/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 picces of equipment and personnel will be
included in the cost:
e One hydrautic excavator and one operator
» One bulldozer and one operator
e Two front-end loaders and two operators
s Onec water truck and one driver
» Five - dump trucks and five drivers
» One vibratory roller and one operator
e One office trailer
¢ One storage trailer
» Four laborers.

Mobilization and demobilization for personne! has been assumed. The cost is calculated as
follows:

Mobilization and demobilization time = (1 mob + 1 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:
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Area of construction survey = area of cap footprint + 20% = 19,226 fi? + 20% = 23,071 =
0.53 acre.

A hau! road is assumed to be installed from 2 main road to the site. The hau! road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

e Length of haul road = 1,500f

e Width of haul road = 24ft

e Gravel = 24ftx1,500+10% =39,600f =4,400yd
« Haul Road Construction =  $7.36/yd2

Decontamination: A decontamination pad will be constructed to clean the dynamic compaction
equipment leaving the site. The decontamination pad wil{ be of a sufficient fength 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 (1,600 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:

e Padarea = 20fx30ft = 600 f?

e Timbergrates(2in.x4in) = 2x5x30f+2x17x3R = 402linearfi=
0.402 m board f
e Plasticshecting (60mil "= [20fx30R+2x8ft = 1,188
LLDPE) overlap x 30 ft] + 10%
e 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 of laborers would construct the decontamination pad, provide decontamination
services, and remove the decontamination pad during demobilization activities (labor provided
under miscellancous costs).

e Duration to construct and remove = 2 days
o 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.c., 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 arca. 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 fi?

Production Rate = 5,000 fi?/day (assumed)

Time to compact = 4 days.

Air sampling crew (1 sample technician and = 5 days

1RCT)

Number of Air Samples = 1 sample/day at $1,000/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 grave} admixture
Vegetation.

Total cap thickness = 198 in = 16.5 fi.

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:1V 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 overnum) = 1,600 fi?

Footprint of capped area = 19,226 f2

Soil foundation (18 in avg. sloped at 2%) = 1,020 yd’

Top course (4 in.) _ = 1,955 yd?
Low-permeability asphalt = 1,955 yd?

Drainage gravel/cushion (12 in.) = 600 yd

Fractured basalt riprap = (volume of total cap + berms) = 4,030 yd®

Gravel filter (12 in.) = 130yd’

Sand filter (6 in.) = 70yd’
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 Compacted silt loam (40 in.) =  350yd®
o Silt loam with pea gravel admixture (40 in) = 540 yd®
- 10% of mix is peagravel =  S54yd

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:

e 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).

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

s Areato be revegetated = 5,280 fi? = 586 yd2
« Revegetation (includes lime, fertilizer, =  $1.63/yd?

and seed)
« Production rate = 1,000yd¥day =  1day

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 personne! 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) = $37/hour x 8 hours/day x 4 laborers
= $1,184/day
o Duration of contractor support = 5.7 weeks = 28.5 days
» Contractor support rate = $237/hour = $1,896/day (sec general
assumptions)
« Time to prepare post- = 160 hours (assumption)
construction documents
e Laborrate for post-construction =  $50/hour (assumption).
documents
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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:
o Surveillance/inspections
— Area of cap system (cap footprint) = 19,226 ft?
— Team hours to complete inspections = 16 hours (16 hours for every
50,000 fi2)
~ Hourly rate for team (2 people/team) = $112/hour ($56/hour/team member)

— Radiation surveys of surface soil = $5,000/event ($1,000 for every
5,000 ft%).

» Cap maintenance (area of cap + riprap apron area)
— Arcaofcap system (cap footprint) = 19,226 2

-~ Arearequiring repair (10% of total = 1,923 fi? =214 yd2
arca)

— 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,

D3.4.5 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.

e 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)

e Capping: 11 days (2.2 weeks)

e 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 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

s Area of contaminant mass = 4Bfix14 =672 12

» Area of cap with 20-ft overrun = (A8ft+2x20)x (14 +2x20R)=
4,752 fi?

e Slope of rise and run = 2H:1V

e Lengthofrise = 98in/12in/ix2f=1633 f

e Lengthofrun = 198in/12in/ftx2f =33 ft

o Length of total cap area = B8 ft+2x1633ft+2x33 fi=186.67ft

» Width of total cap area = S54R+2x1633+2x33/=152.671

« Total area of cap = 186.67 ft x 152.67 ft = 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 = 6.6 weeks =33 days
oversight
« Fluor Hanford oversight rate = $214/hour = $1,720/day (sec 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. Ficld 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: ‘
e One hydraulic excavator and one operator
e 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
e One office trailer
o One storage tratler
« Four laborers.

Mobilization and demobilization for personnel has been assumed. The cost is calculated as

T follows:
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Mobilization and demobilization time = (1 mob + 1 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% = 28,498 fi* + 20% = 34,198 f* =
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:

e Length of haul road = 1,500 fi

+  Width of haul road = 244
o Gravel = 24ftx1,500ft+10% =39,600f =4,400 yd’
« Haul Road Construction =  $7.36/yd=.

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:

e Padarea = 20ftx30ft = 600
e Timbergrates(2in.x4in) = 2x5x30ft+2x17x3ft = 402lincarfi=
0.402 m board fi
e Plastic sheeting (60 mil = [ROAx30f+2x8f = 1,188/
LLDPE) overlap x 30 fi} + 10%
e 3-in. PVC pipe =  5hnecarft.

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 =  2days
¢ Duration of decontamination activities 1 day.
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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:

s Footprintofcap = 28,498 f?
¢ Production Rate = 5,000 ft?/day (assumed)
o Time to compact =6 days
o Air sampling crew (1 sample technicianand =6 days
1RCT)
* 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 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.)

e Top course (4 in.)

» Low-permeability asphalt layer (6 in.)

e Drainage gravel/cushion (12 in.)

» Fractured basalt riprap (60 in.)

e Gravel filter (121in.)

e Sand filter (6 in.)

e Compacted silt loam (40 in.)

e Silt loam with pea gravel admixture

e Vegetation.

Total cap thickness = 198 in = 16.5 ft.
The volume of material for these layers is calculated using the arca of the sitec and adding a 20-ft

overrun in each direction to ensure complete site coverage. Assumes 2H:1V side slopes. Refer
to Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate:

o Area of the site = 61217

« Total area of cap (area of cap + 20 ft overrun) = 4,752 fi?
« Footprint of capped area ‘ = 28,498 ff*
+ Soil foundation (18 in. sloped at 2%) = 1,528 yd®
¢ Top course (4 in.) = 2,944 yd?
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e Low-permeability asphalt = 2,944 yd2

e Drainage gravel/cushion (12 in.) = 918 yd’

» Fractured basalt riprap = (volume of total cap + berms) = 5,855 yd*

o Gravel filter (12in.) = 412 yd’

« Sand filter (6 in.) = 206yd

o Compacted silt loam (40 in.) = 834yd

« Silt loam with pea gravel admixture (40 in) = 1,131 yd*
- 10% of mix is peagravel = [13yd.

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)

s Oncloader and one operator | (Pit 30 borrow area)

» Five trucks and drivers (Pit 30 to Site, 16 yd*/truck, 2 trips/hr)
e One loader and operator (on site)

e One dozer and operator (on site)

e 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>.

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

o Areato be revegetated = 10,458 1t = 1,162 yd2
e Revegetation (includes lime, fertilizer, =  $1.63/yd?

and seed)
« Production rate = 1,000 yd¥/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 = 6.6 weeks = 33 days

« Contractor support rate = $237/hour = $1,896/day (sce general
assumptions)
o Four laborers (daily rate) = $37/hour x 8 hours/day x 4 laborers =
$1,184/day
o Time to prepare post-construction = 160 hours (assumption)
documents
o Laborrate for post-construction = $50/hour (assumption).
documents

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 _

— Areaof cap system (cap footprint) = 28,498 ft?

— Team kours 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 f%).
» Cap maintenance (area of cap + riprap apron area)
— Areaof cap system (cap footprint) = 28,498 fi’
— Area requiring repair (10% of total = 2,850 ft? = 317 yd?
arca)
-~ Oversight =  2day (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.

D3.4.6 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-B41.

The sitc 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.

e Preparesite: 50 days( 10 weeks)

e 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

« Areaof contaminant mass = 310 ft x 535 ft = 165,850 fi’

e Arca of cap with 20-ft overrun = (BI0ft+2x20f)x(535ft+2x20f)=
| 201,250 f?

»  Slope of rise and run = 2H:1V

e Length of rise = 40in/12in/ftx2R=6.71

e Lengthofrun = 108in/I2in/ix2ft=18f

» Length of total cap area = S575f+2x67fi+2x181=62433 1t

» Width of total cap area = 350R+2x671+2x18£=399.33ft

e Total area of cap = 62433 f1x399.33 R=249314 *=5.72

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:

o Duration of Fluor Hanford = 455 wecks =227.5 days
oversight
o Fluor Hanford oversight rate = $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 ficld support are ficld 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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e One hydraulic excavator and one operator
s One bulldozer and one operator

« Two front-end loaders and two operators
¢ One water truck and one driver

» Five dump trucks and five drivers

e One vibratory roller and one operator

s 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 + 1 demob) x 8 hour/day x $37/hour =
$592/person.

It is assumed that a topogrephical 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 fi* + 20% = 299,177 f?
= 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
Width of haul road = 24ft

Gravel = 24ftx1,500ft+10% =39,600 A =4,400 yd®
Haul Road Construction =  $7.36/yd?

L ]

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 tirnber 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 Altemative 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. Itisalso

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:

o Padarea = 20ftx30f = 600 R2
o Timbergrates(2in.x4in) = 2x5x30ft+2x17x3ft = 42 linearft=
0.402 m board ft

e Plastic sheeting (60 mil = [20fx30f+2x8ft = 1,188 ft?
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LLDPE) overlap x 30 ft] + 10%
» 3-in.PVCpipe =  §linear fi.

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 demobilizatton activities (labor provided
under miscellaneous costs).

e 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 systemn, 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 arca. 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:

e Footprint of cap = 249,314 fi?
e Production rate = 5,000 ft?/day (assumed)
» Time to compact = 50 days
e Air sampling crew (1 sample technician and = 50 days
1RCT) '
» Number of air samples = ] 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 2a Modified RCRA
Subtitle C Barrier. Modified RCRA Subtitle C barrier design contains, from bottom to top, the
following layers:

e Graded fill Jayer (40 in. thick)

« Asphalt base course (4 in. thick)

o Low-permeability asphalt layer (6 in. thick)

e Lateral drainage layer (6 in. thick)

¢ Gravel filter layer (6 in. thick)

o 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 2H:1V side slopes. Refer to Table D-
103 for site dimensions. These areas and volumes will be used for the cost estimate:

 Areaof the site = 165,850 fi?
o Total area of cap (arca of cap + 20 floverrun) = 201,250 ft2
 Footprint of capped area = 249,314 fi?
e Graded fill (40 in. sloped at 2%) = 29950 yd
e Asphalt base course (4 in.) = 26,205 yd?
e Low-permeability asphalt (6 in.) = 26,205 yd?
» Latera! drainage layer (6 in.) = 4,290 yd
o Gravel filter layer (6 in.) = 4250 yd’
e Sand filter layer (6 in.) = 3,980 yd’
+ Nonwoven geotextile = 215,099 fi2 = 23,900 yd2
o Compacted silt loam (20 in.) =  12,610yd
o Silt loam with pea gravel admixture (20 in.) = 13,000yd’
- 10% of mix is pea gravel = 1,300 yd?
» Graded fill for cap berm = 1,550yd’

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. .

o Material placement rate = . 50yd¥%hr
e Areaof niprap apron 1,975 ft long by 20 i wide = 39,743 i
e Volume of riprap material needed = 1,470 yd®.
The following list of equipment and 1abor is assumed for cap construction:
~«  One excavator and operator (Pit 30 borrow arca)
e Onc 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)
s One dozer and operator (on site)
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s 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?,

Revegetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following:

« Areato be revegetated = 23513087 = 26,126yd’
e Revegetation (includes lime, = $1.63/yd’

fertilizer, and seed)
 Production rate = 1,000yd/day = 27days

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 = 45.5 weeks = 227.5 days

o Contractor support rate = $237/hour = $1,896/day (scec general
assumptions)
$37/hour x 8 hours/day x 4 laborers
= $1,184/day
o Time to prepare post-construction = 160 hours (assumption)
documents

« Laborrate for post-construction =  $50/hour (assumption).
documents

o Four Laborers (daily rate)

i

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) = 249314

— Team hours to complete inspections = 80 hours (16 hours for every 50,000 ft?)

— Hourly rate for team (2 people/team) = $11%/hour ($56/hour/team member)

— Radiation surveys of surface soil = $50,000/event ($1,000 for every
5,000 7).

» Cap maintenance (area of cap + riprap apron area)
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— Arcaofcap system (includingberm) = 249,314 fi?

— Area requiring repair (10% of total area) = 24,931 fi2= 2,770 yd?

— Oversight = 7 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.

D3.4.7 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 submmittals is in addition to the times
estimated here.

e 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)

e Capping: 11.5 days (2.3 weceks)

+ 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.

e Area of contaminant mass = 15t x 200 ft = 3,000 A2

e Area of cap with 20-ft overrun = (I5/R+2x20R)x (200t +2x20R)=
13,200 fi2

» Slope of rise and run = 2H:1V

e Lengthofrise = 40in/12in/Rx2f=6.7H

» Length of run = 108in/12in/fix2 =18 f

» Length of total cap area = 240ft+2x6.7ft+2x 18 f=289.3ft.

» Width of total cap area = 55f+2x67R+2x18R=1043R.

e ‘Total area of cap =  289.3 ftx 104.3 ft = 30,186 fi’= 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:

o Duration of Fluor Hanford = 6.9 weeks =34.5 days
oversight
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» Fluor Hanford oversight rate = $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/copicr/scanner, paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personnel will be
included in the cost:
o One hydraulic excavator and one operator
¢ One bulldozer and one operator
» Two front-end loaders and two operators
« One water truck and one dnver
» Five dump trucks and five drivers
e One vibratory roller and one operator
¢ One office trailer
s 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 + 1 demob) x 8 hour/day x $37/hour =
$592/person.

1t 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 fi* + 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:
e Lengthofhaulroad = 1,500f
¢ Width of haul road = 24ft
» Gravel =  24fx1,500R+10% =39,600f% =4,400yd®
» Haulroad construction =  $7.36/yd’.
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:

+ Padarea = 20ftx30ft = 600 f?
o Timbergrates(2in.x4in) = 2x5x30R+2x17x=402lincarft =0402m
3ft board ft
» Plastic sheeting (60 mil = [20fx30R+2x8f =1,188 &2
LLDPE) overlap x 30 fi} + 10%
» 3-in. PVCpipe = 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
the decontamination pad during demobilization activities (labor provided under miscellaneous
costs).

e 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:

« Footprint of cap = 30,186 f

e Production rate = 5,000 fi¥/day

» Time to compact = 6 days

o Air sampling crew = 6 days (1 sample tech. and 1 RCT)
o 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 7 days.
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Installation of Cap System: Representative Site 216-B-57 reguires 2 Modified RCRA Subtitle
C Barrier. Modified RCRA Subtitle C Barrier design consists of, from bottom to top, the
following layers:

o Graded fill Jayer (40 in. thick)

e Asphalt base course (4 in. thick)

e Low-permeability asphalt layer (6 in. thick)

o Lateral drainage layer (6 in. thick)

« Gravel filter layer (6 in. thick)

» Sand filter layer (6 in. thick)

» Non-woven geotextile

o Compacted silt loam (20 in. thick)

o Silt loam topsoil with pea gravel admixture (20 in. thick)

e 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 cach direction to ensure complete site coverage. Assume 2H:1V side slopes. Refer to
Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate;

 Arcaof the site = 3,000

e Total area of the cap (area of cap + 20-ft overrun) = 13,200 f?

+ Footprint of capped area = 30,186 fi’

e Graded fill (40 in. sloped at 2%) =  3410yd’

» Asphalt base course (4 in.) = 2790 yd?

e Low-permeability asphalt (6 in.) = 2,790 yd?

« Lateral drainage layer (6 in.) = 440 yd®

e Gravel filter layer (6 in.) =  420yd’

e Sand filter layer (6 in.) =  330yd

» Nonwoven geotextile = 17,824 fi?=1,980 yd?

o Compacted silt loam (20 in.) =  880yd’

e Silt loam topsoil with pea gravel admixture (20in) = 1,000 yd®
~ 10% of mix is pea gravel = 100yd?

e Graded fill for cap berm =  520yd’.

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 inches thick around the entire perimeter of the site.
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« Material placement rate = 50 yd*mhour
h’ s Area of riprap apron 715 ft long by 20.12 ft wide = 14,385 fi?
= Volume of riprap material needed = 530 yd*
_ The following list of equipment and labor is assumed for cap construction;
e One excavator and operator (Pit 30 borrow area)
e One loader and one operator (Pit 30 borrow area)
« Five trucks and drivers (Pit 30 to Site, 16 yd*/truck, 2 tripsthr)
o One loader and operator (on site)
o 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 hours/yd®.

Revegetation: Following the installation of the cap the silt Joam with pea gravel will be
revegetated. Revegetation costs are based on the following;

« Areato be revegetated = 17,3101¢ = 1,923 yd?
— o Revegetation (includes lime, =  $1.63/yd
roe fertilizer, and seed)

e Productionrate = 1,000 yd¥/day =  2days.
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:

« Four Laborers (daily rate) = $37/hour x 8 hr/day x 4 laborers
=  $1,184/day
+ Duration of contractor support = 6.9 weeks =34.5 days
« Contractor support rate = $237/hour = $1,896/day (see general
assumptions)
o Time to prepare post-construction = 160 hours (assumption)
documents
» Labor rate for post-construction = $50/hour (assumption).
documents
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 Altemnative 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

~ Team hours to complete inspections = 16 hours (16 hours for every 50,000 fi2)
— 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%).
o Cap maintenance (area of cap + riprap apron area)
— Area of cap system (including berm) = 30,186 fi?
— Area requiring repair (10% of total = 3,019 fi? =335 yd?
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 assnmptions, these
monitoring costs are institutional costs and are not included in this cost estimate.

D3.4.8 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 Fluidics™
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.

e Mobilize: 10 days (2 weeks), includes mobilizing equipment and personnel, installing
and constructing temporary facilities, performing the site survey, and evaluating landfill
limits)

e Prepare site: 5 days (1 week)

+ Capping: 11.5 days (2.3 weeks)
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s Revegetation: 1 days (0.2 weeks)

« Demobilize: 5 days (1 week), includes demobilizing facilities, equipment, and pcrsonncl
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.

o Area of contaminant mass = 20ftx 20 ft =400 f*
o Arcaofcap with20-foverun = (20ft+2x20f)x (0t +2x20 1) =
' 3,600 fi2
» Slope of rise and run = 2H:1V
o Length ofrise = 98in/12in/ftx2 ft=163 ft
» Length of run = 198in/12in/fix2fi=33 f
e Length of total cap area = 60ft+2x163fA+2x33fi=15861.
» Width of total cap area = 60ft+2x163ft+2x33£t=158.61R.
« Total arca of cap = 158.6 ftx 158.6 ft = 25,173 fi’= 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 = 6.5 weeks = 32.5 days
oversight
« Fluor Hanford oversight rate = $215/hour = $1,720/day (sce 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:

e One hydraulic excavator and one operator

s One bulldozer and one operator

» Two front-end loaders and two operators

e One water truck and one driver

» Five dump trucks and five drivers

» One vibratory rolier and one operator

e 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 $37/hour x 2 (mob/demob)
= $592/person.

1t 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 cazp footprint + 20% = 25,173 f* + 20%
= 30,208 ft
= (.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;
s Length of haul road = 1,500 ft
Width of haul road = 24ft
Gravel =  24fix1,50001+10% =39,600R% =4,400 yd
Haul road construction =  $7.36/yd%

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:

e Padarea = 20ftx30ft = 600 f?
e Timbergrates(2in.x4in) = 2x5x30fi+2x17x =402lincarft =0402m
3ft : board ft
e Plasticsheeting(60mil = [20fx30ft+2x8f =1,188
L1DPE) overlap x 30 ft] + 10%
s 3-in. PVC pipe = 5linear fi.

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).

e Duration to construct and remove = 2days
e Duration of decontamination activities = 1 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.

o Volume of underground storage tank = 35,929 gallons
o Unit cost to fill storage tank withsand =  $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.c., 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 =25173 f

e Production rate = 5,000 fi*/day

+ Time to compact =5 days

s Airsampling crew = 5 days (1 sample tech. and 1 RCT)
« Number of samples = ] 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
Barrter. Hanford barrier design consists of, from bottom to top, the following layers:

o Compacted soil foundation (18 in. avg.)

e Top course (4 in.)

o Low-permeability asphalt Jayer (6 in.)

¢ Drainage gravel/cushion {12 in.)

» Fractured basalt riprap (60 in.)

e Gravel filter (12 in.)

» Sand filter (6in.)

e Compacted silt loam (40 in.)
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o Silt loam with pea grave! admixture
o Vegetation.

Total cap thickness =198 in = 16.5 fL.
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:1V side slopes. Refer
to Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate:

s Area of the site = 400 fi?

» Total area of cap (area of cap + 20 ft overnun) = 3,600 fi2
e Footprint of capped area = 25173 fi?
e Soil foundation (18 in avg. sloped at 2%) .= 1,350 yd3
» Top course (4 in.) = 2,590 yd?
e Low-permeability asphalt = 2,590 yd?
¢ Drainage gravel/cushion (12 in.) = 800 yd®

e Fractured basalt riprap = (volume of total cap + berms) = 5,260 yd®

o Gravel filter (12 in.) =  270yd
e Sand filter (6 in.) =  130yd’
 Compacted silt loam (40 in.) =  660yd’
o Silt loam with pea gravel admixture (40 in) = 920yd
- 10% of mix is peagravel = 92 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 following list of equipment and labor is assumed for cap construction:

e One excavator and operator (Pit 30 borrow area)

e One loader and one operator (Pit 30 borrow area)

o Five trucks and drivers (Pit 30 to Site, 16 yd*/truck, 2 trips/hr)
o One loader and operator (on site)

o 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).

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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e Areato be revegetated = 8586f7 = 954yd?
« Revegetation (includes lime, fertilizer,and =  $1.63/yd?
seed)
» Production rate = 1,000 = lday.
yd*/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:

o Four Jaborers (daily rate) = $37/hour x 8 hours/day x 4 laborers
= $1,184/day
» Duration of contractor support = 6.5 weeks = 32.5 days
» Contractor support rate = $237/hour = $1,896/day (sec general
assumptions)
» Time to prepare post-construction = 160 hours (assumption)
documents
« Labor rate for post-construction = $50/hour (assumption).
documents

Sarveillance 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 maintenarnice costs are calculated as follows:

o Surveillance/inspections
— Areaof cap system (cap footprint) = 25,173 f
— Team hours to complete inspections = 16 hours (16 hours for every 50,000
%)
- Hourly rate for team (2 people/team) $112/hour ($56/hour/team member)

— Radiation surveys of surface soil =  $5,000/event ($1,000 for every
5,000 £%).

» Cap maintenance (area of cap + riprap apron area)
— Arcaof cap system (cap footprint) = 25,173 fi?

— Area requiring repair (10% of total = 2,517 ft =280 yd?
arca)

— Oversight = 1 day (8 hours/day @ $56/hour).

D-107




DOE/RL-2003-64 DRAFT A

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 = 200 ftx 10 ft = 2,000 fi?

Arcaofcap with20-floverin = (200t +2x20ft)x (10t +2x20ft) =
12,000 fi2

Slope of rise and run = 2HAV

Length of rise =  40in/12in/Rx2ft =667 1

Length of run = 108in/12in/fix2fi=18f1

Length of total cap area = 240ft+2x6.67RR+2x18 ft=28933fi.

Width of total cap area = S50ft+2x667f1+2x18£f1=99.33 1t

Total area of cap = 289.33 ft x 99.33 ft = 28,739 ft*= 0.66 acre.

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 Fluor Hanford = 7.6 weeks =38 days

oversight

Fluor Hanford oversight rate =  $215/hour = §1,720/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 (sitc utilitics 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

e Two front-end loaders and two operators
e One water truck and one driver

» Five dump trucks and five drivers

» One vibratory roller and one operator

» One office trailer

e 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 + 1 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 = arca of cap footprint + 20% = 28,739 fi* + 20% = 34,487 f* =
0.79 acre.

A haul road is assumed to be instalied 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:

o Length of haul road = 15001

» Width of haul road = 24ft

» Gravel = 24fix1,500 ft+10% =39,600f% =4,400yd®.

» HaulRoad Construction =  $7.36/yd2
Decontamination Pad: A decontamination pad will be constructed to clean the dynamic
compaction equipment. The decontamination pad will be of 2 sufficient length and width to
accommodate construction equipment. The decontamination pad will consist of timber grates,
plastic sheeting, PVC pipe, 2 sump, and a pump. It is assumed that the dynamic compaction

equipment can be decontaminated in one day. Based on the Altemnative 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:

o Padarea ‘ = 20fx30ft = 600 fi?
» Timbergrates(2in.x4in) = 2x5x30fi+2x17x =402lincarft =0.402m
3f board fi
o Plastic sheeting (60 mil = [20ftx30ft+2x8f =1,188 f?
L1DPE) overlap x 30 ft} + 10%
e 3-in. PVC pipe = 5 linear fi.

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 Iaborers.
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 = 2days
» 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:

« Footprint of cap = 28,739 ft?

« Production Rate = 5,000 fiz/day (assumed)

» Time to compact = 6 days.

» Air sampling crew (1 sample technician and 1 RCT) =6 days

¢ Number of air samples = ] sample per day
($1,000/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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e Graded fill layer (40 in. thick)

e Asphalt base course (4 in. thick)

» Low-permeability asphalt layer (6 in. thick)

» Lateral drainage layer (6 in. thick)

e Gravel filter layer (6 in. thick)

o Sand filter layer (6 in. thick)

s Non-woven geotextile

o Compacted silt loam (20 in. thick)

» Silt loam topsoil with pea gravel admixture (20 in. thick)
e Vegetation.

Total cap thickness=108in =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:1V side slopes. Referto
Table D-103 for site dimensions. These areas and volumes will be used for the cost estimate:

o Areaofthessite = 1,200 f?
e Total area of the cap (arcaof cap + 20-ftoverrun) = 12,000 ft?
« Footprint of capped area = 28,739f
o Graded fill (40 in. sloped at 2%) = 3240 yd*
« Asphalt base course (4 in.) = 2,640 yd®
 Low-permeability asphalt (6 in.) = 2,640 yd®
e Lateral drainage layer (6 in.) = 410yd®
o Gravel filter layer (6 in.) = 400 yd®
e Sand filter layer (6 in.) = 305yd’ _
¢« Nonwoven geotextile = 16,477 2 =1,830 yd2
 Compacted silt loam (20 in.) 800 yd*
« Silt loam topsoil with pea gravel admixture (20in) = 930 yd’
- 10% of mix is pea gravel = 93 yd?
e Graded fill for cap berm = 514yd’

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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s Material placement scale = 50 yd¥hr
e Areaofriprap apron 705 ftlong by 20 fiwide = 14,185 f?
« Volume of riprap material needed = 525yd’.

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 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:

e Areatobe revegetated = 16,043 fit = 1,783 yd?
o Revegetation (includes lime, fertilizer, and seed) = $1,63/yd?
 Production rate = 1,000 yd¥/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 1aborers will perform general
activities including, but not limited to maintenance, decontamination, and placing geotextile.
Miscellaneous costs are calculated as follows:

» Duration of contractor support = 7.6 weeks = 38 days
» Contractor support rate = $237/hour = $1,896/day (sce general
~ assumptions)
» Four Laborers (daily rate) =  $37/hour x 8 hrs/day x 4 laborers
$1,184/day
o Time to prepare post-construction = 160 hours (assumption)
documents
+ Labor rate for post construction =  $50/hour (assumption).
documents

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
I items. The surveillance and cap maintenance costs are calculated as follows:

o Surveillance/inspections
- Area of cap system (including berm) 28,739 f?
— Team hours to complete inspections = 16 hours (16 hours for every 50,000

f12)

— Hourly rate for team (2 people/team) =  $112/hour ($56/hour/team member)

— Radiation surveys of surface soil = $6,000/event (31,000 for every
5,000 ft%).

o Cap maintenance (arca of cap *+ riprap apron area)
- Areaofcap system (includingberm) = 28,739 fi?
— Arearequiring repair (10% of total = 2,874 fi? = 320 yd?
area)
~ QOversight = 1 day (8 hours/day @ $56/hour).

Monitoring: Monitoring includes collecting groundwater samples from down-gradient wells to
cvaluate 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 full time), health and safety manager (1
person half time), QA/QC representative and scheduler (1 person full time), and 2 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 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 2 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 $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 (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 $1,100 for overburden soil samples tested on-
site, $5,000 for contaminated soil samples tested on-site, and $5,000 for overburden or
contaminated soi! 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
backfitled 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-103 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 Altemative 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).

Dg’f;:f Depthof | Total Depth of
Representative Site Contaminated Excavation
Cpeorden |~ Soil (bgs) (bs)
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.

e 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)

o 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 = 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 ft =900

¢ Depth of overburden soil =18 ft bgs

o Total depth of excavation =40 ft bgs

o Arcaof disturbance =150 ft x 150 ft = 22,500 ft°.

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) =17,333 yd*

« Depth of contaminated soil (401t -181t) =22 ft

« Volume of contaminated soil (900ft* x 22ft) /27 =733 yd*

« Volume of overburden soil (based on 1.5H:1V side slopes) = 16,600 yd®

 Volume of material needed for blend (733 yd® x 5) =3,667 yd*

 Volume of Pit 30 material needed for blend  =0yd

o Volume of material to ERDF (733 yd® + 3,667 yd*) = 4,400 yd®

 Overburden available for backfill =12,933 yd’

e Total backfill volume required =17,333 yd*

o Cap material: Compacted Silt loam (from Pit 30) = 1254 yd*
Silt loam & Pea Gravel = 1,343 yd*
Pea Gravel (10% of mix) =134 yd®
Silt loam (from Pit 30) =1,209 yd*

« Total fill soil needed = 14,736 yd®

« Using 12,933 yd® overburden, Pit 30 fill soil nceded = 1,803 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 =49 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
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= $1,792/day.

During all excavation activities on site, Fiuor 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.

e 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 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 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).

o Number of overburden samples _ =6 samples

e Cost per sample (on-site lab) =$1,100/ sample

o Cost per sample (ofl-site 1ab) = $5,000 / sample

e Volume of contaminated soil + 15% =733 yd® + 15%

« Number of contaminated soil samples = 843 yd°® /845 yd®
=] sample

‘e Cost per sample (on-site lab) " =$5,000/sample

o Cost per sample (off-site lab) = $5,000 / sample

= Labor (sample tech) = ($56/hour) x (8 hours/day) x 1/2
= $224/day

e Labor (RCT) = ($56/hour) x (8 hours/day)
= $448/day

e Labor (total) = $672/day

» Days of sampling =17.5 days.

Air Sampling: Air samples will be collected during excavation activities, placement of first layer
of backfili 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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e Number of days to backfill first layer = 0.5 days

o Number of days for dynamic compaction =1 days

e Number of air samples collected = 19 samples

o 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 1abor 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:

e Volume of contaminated soil = 4,400 yd®

* Volume of soil to ERDF = 4,460 yd? (see Site Description)

¢ Number of containers = 4,400 yd® x 1 container/11yd’
= 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 ficld 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/copiet/scanner,
paper, etc.).

Mobilization and demobilization of the following pieces of equipment and personne! will be
included in the cost:
s 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.
« Pit30
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 = = (1 mob -+ 1 demob) x 8 hrs/day x $37/hr
= $592/person. '

1t 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:

o Areaof construction survey = Area of disturbance +20%
= (22,500 %) / (43,560 f¥/acre) x 1.2
= (.62 acres

» Cost 1o 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:

o Length of temporary fence =2 x (width + length) + 20%
=2x(1502+150f)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:

e Length of haul road = 1,500 ft

o Width of haul road =24 fi

« Gravel = [(24ft x 1,500R) + 10%] = 39,600 fi* = 4,400 yd?
 Cost when place at 6” =$7.36/yd’.

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 Altemative 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.
e Decontamination water = (1,000 gal/month}(1month/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.

e Duration of Contaminated soil excavation = 10days

o Labor rates (4 laborers) = $37/hour/laborer x 4 Jaborers
= $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 soit 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 soit
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.

e Volume of overburden soil = 16,600 yd®

« Days to excavate overburdensoil = 16,600 yd® / 960 yd*/day
=17.5 days

o 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 (S parts clean to 1 part contaminated), the limited
number of containers that can be taken to the ERDF on a daily basis (40 containers), and the
limited volurne of soil per container (11 yd*/container), the excavation of contaminated soil is
expected to proceed at a rate of 73 yd*/day (based on 440 yd*/day and 5:1 blending ratio). The
excavator wil! 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 yd?
o Days to excavate contaminated soil =733 yd*/ 73yd*/day
‘ = 10 days
o Labor (4 laborers & 2 operators) = $37/hr x 8hrs/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
o Labor {one driver) = $37/Mour 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 Jocal 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 1o 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 Jayer will be placed with a front-end loader and bulldozer (no
compaction required).

Based on the infoxjmation provided under Site Description, backfill volumes are as follows:

. e Total backfill volume =17,333 yd’
» Required volume of compacted silt loam (Pit 30) = 1,254 yd®
» Required volume of silt loam (Pit 30) : = 1,209 yd*
s Required volume of pea gravel =134 yd*
»  Volume of fill soil needed = 14,736 yd®
e Available Overburden material = 12,933 yd®
« . Required fill soil from Pit 30 = 1,803 yd*
« Fill soil needed to achieve first 10 foot lift =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 f/day.
Labor for dynamic compaction includes one operator and one oiler.

» Arca requiring dynamic compaction = 3,600 ft?

e Compaction rate = 5,000 f*/day

» Days to perform dynamic compaction =] day

¢ Labor (one operator and one oiler) = $37/hr x 8 hr/day/person
= $296/day/person.

erburden 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
yd’/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.

e Volume needed toplace 10 feet =833 yd®

 Days to place first 10 feet = 833 yd® / 1,480 yd*/day
= (.5 days

e Labor (2 operators) - = $37/hr x 8 hrs/day/person
= $296/day/person

 Remaining overburden = 12,100 yd®*
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» Days to place remaining overburden = 12,100 yd® /1,480 yd*/day
= 8.5 days

o Labor (3 operators) = $37/Mr 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 yd*/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.

o Remaining Pit 30 fill soil = 1,803 yd®
e Days to place remaining fill soil = 1,803 yd®/ 1,280 yd*/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® each and
making two trips every hour, one excavator, and one front-end loader at Pjt 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) = 1,254 yd*

« Days to place compacted silt loam = 1,254 yd® / 1,280 yd*/day
=1 day

o 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 yd® each and making two trips every hour, one excavator and one front-end
Ioader 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 yd*/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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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 Joam (Pit 30) =1,209 yd’

e Pea gravel (purchased) =134 yd*

« Total volume to backfill =1,343 yd*

» Days to place compacted silt loam = 1,343 yd®/ 1,280 yd*/day
= ] days

e Pit 30 labor (2 op. and 5 drivers) = $37/hr x 8 hrs/day/person
= $296/day/person

« Onsite 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;

e Arcatoberevegetated = 22,500 f* = 2,500 yd®
 Revegetation (includes lime, fertilizer, and seed) = $1.63/yd?
» Production rate = 1,000 yd¥/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 = 16.5 days
» Labor (one driver) = $37/hour x 8 hours/day

= $296/day.

Miscellaneons: 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 = 9.8 weeks=49 days

o Contractor support rate = $237/hour = $1,896/day (see general
assumptions)
s Time to prepare post-construction = 160 hours (assumption)
documents .
« Labor rate for post-construction = $50/hour (assumption).
documents

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 Altemative 2. Refer to the Altenative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

» Surveillance/inspections
— Area of cap system = 22,500 f*

— Team hours to complete inspections = 16 hours (16 hours for every
50,000 %)

— Hourly rate for team (2 people/icam) = $112/hour ($56/hour/team
member)

— Radiation surveys of surface soil = $5,000/event ($1,000 for every
5,000 ft?).

» (Cap maintenance (area of cap + riprap apron area)

— Area of cep system = 22,500 fi?

~ Area requiring repair (10% of total area) = 2,250 £ =250 yd?

— Oversight (cap material 32 yd*/hour) = 1 day (8 hours/day @ $56/hour)

— Oversight (planting 1,000 yd¥/day) = 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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o Area of contaminant mass =312 i x 196 ft = 61,152 A2
+ Depth of overburden soil =18 ft bgs

» Total depth of excavation ° =25 fibgs

o Area of disturbance =387 i x 271 ft = 104,877 /%,

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.

e Total excavation volume (based on 1.5H:1V side slopes) = 76,865 yd°

e Depth of contaminated soil (25t -181t) =7f

« Volume of contaminated soil (76,8650 x 7ft) / 27 = 15,854 yd®

« Volume of overburden soil (based on 1.5H:1V side slopes) = 61,011 yd®

e Volume of material needed for blend (15,854 yd’x 5)  =76,271 yd*

 Volume of Pit 30 material needed for blend = 18,260 yd*
e Volume of material to ERDF (15,854 yd* + 79,271 yd®)  =95,125 yd®
e Overburden available for backfill =0 yd®
o Total backfill volume required = 76,865 yd*
o 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®
e Using 0 yd’ 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 $1,720/day.

During decontamination activities, Fluor Hanford will provide four RCTs to scan materials and
equipment leaving the site.

e 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.

e RCT (1 per on site excavator) = $56/hour x 8 hours/day
= $448/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 Sampling: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collectod 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 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).

s Number of overburden samples = 6 samples

o Cost per sample (on site lab) = $1,100/ sample

e Cost per sample (off site lab) = §5,000 / sample

e Volume of contaminated soil + 15% =15854cy+15%

¢ Number of contaminated soil samples = 18,232 cy/845cy
= 22 samples

e Cost per sample (on site lab) = $5,000 / sample

o Cost per sample (off site lab) = $5,000 / sample

e Labor (sample tech) = $56/hour x 8 hours/day x ¥z time
= $224/day

o Labor (RCT) = ($56/hour) x (8 hours/day)
= $448/day

» Labor (total) = $672/day

» Days of sampling = 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).

e Number of days for excavation =297 days

e Number of days to backfill first layer =20 days

» Number of days for dynamic compaction = 16days

e Numberof days =333 days

o Number of air samples collected = 333 samples

e Labor (one sample tech and one RCT) = ($56/hour) x (8 hours/day) x2
= $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
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$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 = 15,854 yd3

e Volume of soil to ERDF = 95,125 yd’ (see Site Description)

o Number of containers = 95,125 yd® x 1 container/11yd’

= 8,648 containers.

Mobilization/Demobilization: During the implementation of the RA, an office trailer and
storage trailer are assumned to be rented as part of the office trailer and storage trailer cost. Other
costs under field support are field oflice support and the mobilization, demobilization, monthly
rental, and operation costs of 2 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 [aborers

« Pit30

— 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 %) / (43,560 fi¥/acre) x 1.2
= 2.89 acres
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Cost to perform survey = $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%
=2x (3870 +271M)x 1.2
=1,579ft.

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 =241t
Gravel = [(24ft x 1,500t) + 10%] = 39,600 ft* = 4,400 yd*

Cost when place at 6-in = $7.36/yd%.

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/month)}{1month/21days)(217 days)
= 10,3500 gal.
The decontamination pad will be staffed for the duration of contaminated soil excavation. Itis
assumed that the decontamination crew will consist of four laborers.
« Duration of Contaminated soil excavation =217 days
o 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 = 76,865 yd’

Days to excavate overburden soil = 76,865 yd® / 960 yd*/day
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= 80 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 1 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 yd*/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 screcn 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 8hrs/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 2 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 pez 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:
Tota! backfill volume = 76,865 yd*
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Required volume of compacted silt loam (Pit 30) =6,173 yd®

Required volume of silt loam (Pit 30) = 5,736 yd*
Required volume of pea gravel =637 yd®
Volume of fill soil needed = 64,319 yd*
Available Overburden material =0yd’
Required fill soil from Pit 30 = 64,319 yd®
Fill soil needed to achieve first 10 foot lift = 25,638 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 Jarge weight. To achieve compactxon, the crane
will drop the weight onto the backfill material. The assumed production rate is 5,000 ft*/day.
Labor for dynamic compaction includes one operator and one oiler.

= Area requiring dynamic compaction =177292 f¥
» Compaction rate = 5,000 ft¥/day
¢ Days to perforrn dynamic compaction =16 days
» Labor (one operator and one oiler) = $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 yd*/hour. This production rate is based o~

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 rollcr
on site. Operating the equipment for 8 hours each day, the production rate cquals 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®
e Days to place fill soil in first 10 feet = 25,638 yd®/ 1,280 yd*/day

=20 days

e Labor (4 operators and S drivers) = $37/hr x 8 hrs/day/person
= $296/day/person

*  Remaining Pit 30 fill soil = 38,681 yd’

o Days to place remaining fillsoil = 38,681 yd® /1,280 yd*/day
=30 days

» Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person
= $296/day/person.

Compacted Silt Y.oam: 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
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rate of 160 yd*/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 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 yd

 Days to place compacted siltloam =6,173 yd* / 1,280 yd*/day
=5 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 yd® 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 yd*/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. It is assuned 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’Mhour. 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.

e Silt loam (Pit 30) = 5,736 yd®

 Pea gravel (purchased) =637 yd’

e Total volume to backfill = 6,373 yd’

« Days to place compacted silt loam = (6,373 yd’) /(1,280 yd*/day)
=5days

e Pit30labor (2 op. and 5 drivers) = $37/br x 8 hrs/day x 7 people
= $2,072/day

» On site labor (2 operators) = $37/hr x 8 hrs/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;

« Areato be revegetated = 104,877 fi? = 11,653 yd&*
~» Revegetation (includes lime, fertilizer, and seed) =$1 63/yd?
» Production rate = 1,000 yd*/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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o Days required for restoration =72 days
o Labor (one driver) = $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:

i

« Duration of contractor support

» Contractor support rate =

e Time to prepare post-consmxctibn =
documents

s 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 Altemative 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 ft?

48 hours (16 hours for every 50,000
1)

$112/hour ($56/hour/team member)

$21,000/event ($1,000 for every
5,000 f1).

s Cap maintenance {area of cap + riprap apron area)

— Area of cap system =
- Area requiring repair (10% of total =
area)

— Oversight (cap material 32yd’hr) =
— Oversight (planting 1,000 yd¥/day) =

104,877 f2
10,488 f* = 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 assurnptions, these
monitoring costs are 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 fina! site cleanup.

The total construction duration = 44 days = 8.8 wecks = 2.1 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 =48 fix 14 ft =672 {7
Depth of overburden soil =15 fibgs

Depth of high contamination =22 ftbgs

Total depth of excavation =28 ftbgs

Arca of disturbance =132 fix 98 fi=12,936 f’.

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) = 5,082 yd®

Depth of high contaminated soil (22ft -15£t) =7f
Depth of low contaminated soil (28ft - 22ft) =6ft
Volume of high contaminated soil (672> x 7R) / 27 =174 yd®
Volume of low contaminated soil (67282 x 6ft) / 27 =149 yd*
Volume of overburden soil (based on 1.5H:1V 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 yd®
Total backfill volume required = 5,082 yd*
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 yd®
» Overburden available for backfill =2,270 yd*
 Pit 30 fill nceded = 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.

e 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.

» RCT (1 per on site excavator) = $56/hour x 8 hours/day
= $448/day.
Additional RCT oversight.
e Duration of additional RCT = 22 days (equal to excavation time)
o RCT supervisor rate = $72.61/hour
= $580.88/day
« Radiological engincer 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 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 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 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).

o Number of overburden samples = 6 samples

» Cost per sample (on site lab) = $1,100 / sample

o Cost per sample (off site 1ab) = §5,000 / sample

e Volume of contaminated soil + 15% =324 yd’ + 15%

« Number of contaminated soil samples =373 yd/845 yd®
= 1 sample

e Cost per sample (on site lab) = $5,000 / sample

o Cost per sample (off site lab) = $5,000 / sample

e Labor (sample tech) = ($56/hour) x (8 hours/day) x ¥z time
= $224/day

e Labor (RCT) = ($56/hour) x (8 hours/day)
= $448/day

¢ Labor (total) = $672/day

+ Days of sampling = 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
r 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).
o Number of days for excavation =22 days
« Number of days to backfill first layer = (.5 days
¢ Number of days for dynamic compaction =1 days
+ Number of air samples collected = 24 samples
« Labor (cne 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:

« Total volume to dispose = 2,812 yd® (see Site Description)
 Number of containers = 2,812yd’ x 1 container/11 yd*
= 256 containers.
f‘\
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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 ficld 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:

e 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.

« Pit30
— 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

e 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:
o Arca of construction survey = Area of disturbance + 20%
= (12,936 i) / (43,560 ft*/acre) x 1.2
: = (.36 acres
e 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 (length + width) + 20%
=2x (132t +98ft) x 1.2
=552 fi.

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:
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o Length of hau! road =1,500 ft
o  Width of haul road =24 f}
« Gravel = (24t x 1,500ft) + 10% = 39,600 ft* = 4,400 yd®

e Cost when place at 6-in. = $7.36/yd’.

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/month){1month/21days)(17 days)
= 810 gal.

The decontamination pad will be staffed for the duration of contaminated soil excavation. Itis
assumed that the decontamination crew will consist of four laborers.

» Duration of Contaminated soil excavation =17 day

o Labor rates (4 laborers) = $37/hour/laborer x 4 laborers
= $148/hour x § 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*

« Daysto excavate overburden soil ~ =4,758 yd® / 960 yd*/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 clean to 1 part contaminated), the high
contamination levels, and the limited volume of soil per container (11 yd*/container), the
excavation of contaminated soil is expected to proceed at a rate of 20 yd*/day [based on 20
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containers a day holding 11 yd® each and 10:1 blending ratio(220 yd*/day)). 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.

s Volume of contaminated soil =323 yd’*

 Days to excavate contaminated soil =323 yd* / 20yd*/day
=17 days

o Labor (4 laborers & 3 operators) = $37/hr x 8hrs/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 reguired for excavation =5 days + 17 day = 22 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 loamn 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:

e Total backfill volume = 5,082 yd*
e Required volume of compacted silt loam (Pit 30) =696 yd®*

« Required volume of silt loam (Pit 30) =687 yd’
 Required volume of pea gravel : =76 yd’
 Volume of fill soil needed = 3,622 yd’
e Available Overburden material =2270 yd>
 Regquired fill soil from Pit 30 = 1,353 yd*
« Fill soil needed to achieve first 10 foot lift =760 yd’.
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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.

s Area requiring dynamic compaction = 3,432 2

+ Compaction rate = 5,000 ft¥/day

* Days to perform dynamic compaction =1 day

» Labor (one operator and one oiler) = $37/hr x 8 hr/day x 2 people
= $592/day.

verburden 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
yd*/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 =760 yd®

« Days to place first 10 feet =760 yd® / 1,480 yd*/day
= 0.5 days

» Labor (3 operators) = $37/hr x 8 hrs/day/person
= $296/day/person

« Remaining overburden = 1,510 yd*

e Days to place remaining overburden = 1,510 yd® / 1,480 yd*/day
= | day

o Labor (3 operators) = $37/br x 8 hrs/day/person
= $296/day/person

e Pit 30 material needed =1,353 yd’

e Days to place compacted silt loam = 1,353 yd® / 1,280 yd*/day
=1 day

o Pit30labor (2 op.and 5 drivers) = $37/hr x 8 hrs/day/person
= $296/day/person

e Onsite labor (2 operators) = $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 yd*/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
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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) = 696 yd’

» Days to place compacted silt loam =696 yd® /1,280 yd*/day
=0.5 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
s0i] Pit 30 silt Ioam 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 yd* 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 yd*/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 dnivers for the trucks.

e Siltloam (Pit 30) =687 yd’

« Peagravel (purchased) =76 yd*

» Total volume to backfill =764 yd*

« Days to place compacted siltloam =563 yd®/ 1,280 yd*/day
= 0.5 days

» Pit30labor (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:

o Areato be revegetated = 12,936 ft* = 1,437 yd®
« Revegetation (includes lime, fertilizer, and seed) = $1.63/yd?
» Production rate = 1,000 yd¥/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 & hours/day
= $296/day.
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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:

o Duration of contractor support =  B.8weeks =44 days
¢ Contractor support rate = $237/hour = §1,896/day (see general
assumptions)
» 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 Alternative 2. Refer to the Altemnative 2 assumptions for these
cost items. The surveillance and cap maintenance costs are calculated as follows:

» Surveillance/inspections

— Area of cap system = 12,936 ft?

~ Team hours to complete inspections = 16 hours (16 hours for every
50,000 f%)

— Hourly rate for team (2 people/team) = $112/hour ($56/hour/team member)

— Radiation surveys of surface soil = $3,000/event ($1,000 for every
5,000 ft%).

o Cap maintenance (area of cap + riprap apron area)
— Area of cap system (includingberm) = 12,936 f?
— Area requiring repair (10% of total area) = 1,294 fi? = 143 yd®
— Oversight (cap material, 32 yd*hour) = 1 day (8 hours/day @ $56/hour)

— Oversight {planting 1,000 yd*/day) = 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.
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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: § days (1 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 wecks = 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 =535 ft x 310 ft = 165,850 f?
Depth of overburden soil =15 ftbgs
Total depth of excavation =25ftbgs
Area of disturbance =610 ft x 385 fl=234,850 ft’,

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) = 185,509 yd®
Depth of contaminated soil (25ft -15ft) =10 ft
Volume of contaminated soil (165,850t x 10f) /27 = 61,426 yd®
Volume of averburden soil (based on 1.5H:1V side slopes) = 124,083 yd®
Volume of material needed for blend (61,426 yd® x 5) = 307,130 yd®

Volume of Pit 30 material needed for blend = 183,047 yd*
Volume of material to ERDF (61,426yd® + 307,130yd’) = 368,556 yd’
Overburden available for backfill =0 yd’
Total backfill volume required = 185,509 yd’
Cap material: Compacted Silt loam (from Pit 30) = 14,040 yd*
Silt loam & Pea Gravel = 14,344 yd’
Pea Gravel (10% of mix) = 1,434 yd*
. Silt loam (from Pit 30) = 12,910 yd*
Total fill soil needed = 157,125 yd*
Using 0 yd® of overburden, Pit 30 fill soil needed = 157,125 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).
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« Duration of construction oversight = 1,197 days
o 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
= $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 ratc at which these samples will be collccted 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 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 = 6 samples

o Cost per sample (on-site lab) = $1,100/ sample

« Cost per sample (off-site lab) = $5,000 / sample

e Volume of contaminated soil + 15% = 61,426 yd® + 15%

o Number of contaminated soil samples = 70,640 yd*/845 yd

= 84 samples
» Cost per sample (on-site lab) = $5,000/ sample
o Cost per sample (off-site lab) = $5,000 / sample
s Labor (sample tech) ' = ($56/hour) x (8 hours/day) x ¥: time
| = $224/day
e Labor (RCT) = {$56/hour) x (8 hours/day)
= $448/day
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e Labor (total) = $672/day
e Days of sampling =972 days.

Air Sampling: Air samples will be collected during excavation activities, placement of first Jayer
of backfill materia), 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

s Number of days to backfill first layer = 52 days

o Number of days for dynamic compaction = 39 days

e Number of air samples collected = 1,063 samples

o 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 = 61,426 yd’

e Volume of soil to ERDF = 368,556 (sce Site Description)

 Number of containers ‘ = 368,556 yd® x 1 container/11yd’
= 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:

o 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.
« Pit30
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
s 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:
o Area of construction survey = Area of disturbance + 20%
= 234,850 ft*/ 43,560 fi¥/acre x 1.2
=6.47 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:
o Length of temporary fence =2 x (width + length) + 20%
=2x(610ft-+385f)x1.2
=2,388 fi.

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:

o Length of haul road = 1,500 ft
o Width of haul road =24 f
e Gravel = (24ft x 1,500f1) + 10% = 39,600 ft® = 4,400 yd’

e Cost when place at 6-in =$7.36/yd"

Decontamination: A decontamination pad will be constructed to clean trucks leaving the site
and equipment before demobilization. The decontamination pad coastructed for Alternative 5 is
the same pad discussed in Alternative 3. Refer to Altemnative 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.

s Decontamination water = (1,000 gal/month){1month/21days){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.

e Duration of Contaminated soil excavation =842 days

e 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 soi!
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 = 124,083 yd’

 Days to excavate overburden soil = 124,083 yd® / 960 yd*/day
=130 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 1 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 yd*/day (based on 440 yd*/day and 5:1 blending ratio). The
excavator will be used to bring overburden soi! 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 yd® / 73yd*/day
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= 842 days
7« Labor(4laborers & 2 operators) = $37/hr x 8hrs/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.

o Days required for excavation = 130 days + 842 days = 972 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 2 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 Joam 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).
5 Based on the information provided under Site Description, backfill volumes are as follows:
e Total backfill volume = 185,509 yd’
 Required volume of compacted silt loam (Pit 30) = 14,040 yd®
e Required volume of silt loam (Pit 30) . = 12,910 yd
¢ Required volume of pea gravel = 1,434 yd®
e Volume of fill soil needed = 157,125 yd®
e Available Overburden material =0yd’
 Required fill soil from Pit 30 = 157,125 yd®
« Fill soil needed to achieve first 10 foot lift = 66,287 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 fi%/day.
Labor for dynamic compaction includes one operator and one oiler.
Area requiring dynamic compaction = 192,100 ft?
Compaction rate = 5,000 fif/day
Days to perform dynamic compaction =390 days
4 Labor (one operator and one oiler) = $37/hr x 8 hr/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 yd*’/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 § 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 picces 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.

o Volume of fill soil for first 10 feet  =66,287 yd®

« Days to place fill soil in first 10 fect = 66,287 yd® /1,280 yd*/day
=52 days

o Labor (4 operators and 5 drivers) = $37/hr x 8 hrs/day/person

. = $296/day/person

*  Remaining Pit 30 fill soil = 90,838 yd’

« Days to place remaining fillsoil = 90,838 yd® /1,280 yd*/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 yd*/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 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*

e Days to place compacted silt loam = 14,040 yd*/ 1,280 yd*/day
=11 days

o Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person
= $296/day/person.

Silt I oam 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 yd® 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 yd*/day. The pea gravel for this layer must be
purchased off-site and will need to be delivered to the site. 1t is assumed that the pea gravel can
be dehvercd to the site, blended with the silt loam, and placed in the excavation at a rate of 160
yd fhour. 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 uucks

« Silt loam (Pit 30) = 12,910 yd*

*  Pea gravel (purchased) = 1,434 yd’

» Total volume to backfill = 14,344 yd

o Daysto place compacted silt loam = 14,344 yd® / 1,280 yd%/day
=11 days

o Pit301labor (2 op. and 5 drivers) = $37/hr x 8 hrs/day/person
= $296/day/person

e 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;

» Areato be revegetated = 234,850 ﬁ’=26 094 yd’
» Revegetation (includes lime, fertilizer, and seed) =$§I 63lyd
 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 = 210 days
e Labor (one driver) = $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:

e Duration of contractor support = 239.4 weeks = 1,197 days
e Contractor support rate = $237/hour = $1,896/day (sec general
o assumptions)
» Time to prepare post-construction = 160 hours (assumption)
documents
e Labor rate for post-construction =  $50/hour (assumption).
documents
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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:

» Surveillance/inspections
— Area of cap system = 234,850 f
— Team hours to complete inspections 80 hours (16 hours for every 50,000

i

fi?)
— Hourly rate for team (2 people/team) = $112/hour ($56/hour/team member)
— Radiation surveys of surface soil = $47,000/event ($1,000 for every
: 5,000 ft*).

« Cap maintenance (area of cap + riprap apron area)
— Area of cap system (including berm) = 234,850 ft’
— Arca requiring repair (10% of total area) = 23,485 ft? = 2,609 yd®
— Oversight (cap material 32 yd*/hour) = 7 days (8 hours/day @ $56/hour)
— Oversight (planting 1,000 yd*/day) = 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: 41days (8.2 weeks)

o 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.

s Area of contaminant mass =200 ft x 14 ft =2,800 ft*

o Depth of overburden soil =15 fi bgs

« Total depth of excavation =45 ft bgs

e Area of disturbance =335 ft x 149 t =49,915 f%.

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,

e Total excavation volume (based on 1.5H:1V side slopes) = 43,929 yd’

o Depth of contaminated soil (45t -15f1) =301
« Volume of contaminated soil (2,800f% x 308) / 27 =3,111 yd®
e Volume of overburden soil (based on 1.5H:1V side slopes) = 40,818 yd®
 Volume of material needed for blend (3,111 yd*x 5) = 15,556 yd*
o Volume of Pit 30 material needed for blend =0yd
 Volume of material to ERDF (3,111 yd®> + 15,556 yd®)  =18,667 yd®
 Overburden available for backfill =25,262 yd*
+ Total backfill volume required = 43,929 yd’
o Cap material: Compacted Silt loam (from Pit 30) = 2,861 yd*
o Silt loam & Pea Gravel =3,007 yd®
Pea Gravel (10% of mix) =301 yd®
Silt loam (from Pit 30) =2,707 yd*
e Total fill soil needed = 38,061 yd’
« Using 25,262 yd® overburden, Pit 30 fill soil needed = 12,799 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).

o Duration of construction oversight =142 days

o Construction oversight rate = $215/hour or $1,720/day.
During decontamination activities, Fluor Hanford will provide four RCT's to scan materials and
equipment leaving the site.
o 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.

~ » RCT (1 per on site excavator) = §56/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 Sampling: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collcctcd 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 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 1ab)

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 yd* + 15%

=3,578 yd® /845 yd®

= § samples

= $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

= 86 days.

Air Sampling: Air samples will be collected during excavation activities, placement of first layer
of backfill matertal, 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
samplc collected will cost 1,000 to analyzc 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 air samples collected

Labor (one sample tech and one RCT)
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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
$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:

e Volume of contaminated soil = 3,111 yd*

» Volume of s0il to ERDF = 18,667 (see Site Description)

» Number of containers = 18,667 yd’ x 1 container/11yd’

= 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:

e 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.

» Pit30

~ One hydraulic excavator and one operator
— One front-end loader and one operator
~ Five dump trucks and five drivers.

Mobilization and demobilization for personne] has been assumed. The cost is calculated as
follows:

e 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%
= 49,915 fi*/ 43,560 f¥/acre x 1.2
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= 1.38 acres
e 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:
e Length of temporary fence =2 x {width + length) + 20%
=2x(335ft+149R)x 1.2
=1,162 fi.

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 f}
» Gravel = [(24t x 1,500R) + 10%] = 39,600 ft? = 4,400 yd*

e Cost when place at 6-in = $7.36/yd>

Decontamination: A decontamination pad will be construction to clean trucks leaving the site
and equipment before demobilization. The decontamination pad constructed for Altemnative 5 is
the same pad discussed in Alternative 3. Refer to Altemative 3 for decontamination pad
descriptions.

The rate of decontarnination 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.

e Decontamination water = (1,000 gal/month){1month/21days)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
= $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.

e 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 1 part contaminated), the limited
number of containers that can be taken to the ERDF on a daily basis (40 containers), and the
limited volure of soil per container (11 yd*/container), the excavation of contaminated soil is
expected to proceed at a rate of 73 yd*/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), onc RCT with the excavator to screen the excavated soil, four laborers to
perform decontamination activities, and four RCT's to screen decontaminated containers and
trucks.

e Volume of contaminated soil =3,111 yd®

o Days to excavate contaminated soil = 3,111 yd* / 73yd*/day
=43 days

e Labor (4 laborers & 2 operators) = $37/hr x 8hrs/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
= $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 Joam (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’*
+ Required volume of compacted silt loam (Pit 30) =2,861 yd®
» Required volume of silt loam (Pit 30) =2,707 yd®
s Required volume of pea gravel =301 yd’

« Volume of fill soil needed : = 38,061 yd®
« Available Overburden material =25262 yd’
e Required fill soil from Pit 30 = 12,799 yd®
« Fill soil needed to achieve first 10 foot lift =2393 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 ft*/day.
Labor for dynamic compaction includes one operator and one oiler.

e Arca requiring dynamic compaction =10,120 f*

 Compaction rate _ =5,000 fi¥/day

¢ Days to perform dynamic compaction =2 days

e Labor (one operator and one oiler) = $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 yd’/hour. Operating the equipment for 8 hours each day, the production rate equals 1,480
yd*/day. Labor for backfilling overburden materia! 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.

o Volumeneeded to place 10 feet  =2,393 yd®

e Days to place first 10 feet =2,393 yd® / 1,480 yd*/day
=2 days

» Labor (2 operators) = $37/hr x 8 hrs/day/person
= $296/day/person

 Remaining overburden = 22,869 yd’

« Days to place remaining overburden = 22,869 yd® / 1,480 yd*/day
= 16 days

« Labor (3 operators) = $37/hr x 8 hrs/day/person
= $296/day/person.

Pit 30 Fill Soil: Because Pit 30 f{ill 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 yd*/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
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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 yd* /1,280 yd*/day
= 10 days

s 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 yd*/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 rolier 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.

o Compacted silt loam (Pit 30) =2,861 yd*

 Daysto place compacted silt loam = (2,861 yd*) / (1,280 yd*/day)
=2.5 days

o Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person
= $296/day/person.

iit 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 assumned 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 yd® 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 yd*/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.

» Siltloam (Pit 30) =2,707 yd*

e Pea gravel (purchased) = 301 yd®

« Total volume to backfill = 3,007 yd®

o Days to place compacted silt loam = 3,007 yd® /1,280 yd*/day
=25 days

e Pit30labor (2 0p.and Sdrivers)  =$37/hr x 8 hrs/day/person
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= $296/day/person
« Onsite labor (2 operators) = $37/hr x 8 hrs/day/person
= $296/day/person.

Revepetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

 Areato be revegetated = 49,915 fi* = 5,546 yd*
« Revegetation (includes lime, fertilizer, and seed) = $1.63/yd?
» Production rate = 1,000 yd*/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 = 4] days
e Labor (one driver) = $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 personne! on site. Miscellaneous costs are
calculated as follows:

o Duration of contractor support = 28.4 weeks = 142 days
+ Contractor support rate = $237/bour = $1,896/day (sec general
assumptions)
» Time to prepare post-construction = 160 hours (assumption)
documents
» Labor rate for post-construction = $50/hour (assumption).
documents

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 = 49,915 f?

— Team hours to complete inspections = 16 hours (16 hours for every
50,000 ft%)

- Hourly rate for team (2 people/team) = $112/hour ($56/hour/team
member)

— Radiation surveys of surface soil = 310, 000/cvcnt ($1,000 for every
5,000 ft%).
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Cap maintenance (area of cap + riprap apron area)

— Area of cap system = 49,915 ft?
- Area requiring repair (10% of total = 4,992 fi? = 555 yd?
area)
— Oversight (cap material 32 yd>hour) = 2 day (8 hours/day @ $56/hour)

— Oversight (planting 1,000 yd¥/day) = 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 =200 ft x 10 ft = 2,000 f
Depth of overburden soil =10 fi bgs

Total depth of excavation =17 ftbgs

Area of disturbance =251 fix 61 ft=15311

'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 exca§aﬁon volume (based on 1.5H:1V side siopes) =5,450 yd*
Depth of contaminated soil (17£t -10ft) =7ft
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 Volume of contaminated soil (2,000 x 7ft) / 27 =518 yd*

e Volume of overburden soil (based on 1.5H:1V side slopes) =4,931 yd®

« Volume of material needed for blend (518 yd® x 5) =2,590 yd®

e Volume of Pit 30 material needed for blend =0 yd’

e Volume of material to ERDF (518 yd® + 2,590 yd®) - =3,108yd’

« Overburden available for backfill =2,341 yd’

 Total backfill volume required . =5450yd®

o Cap material: Compacted Silt loam (from Pit 30) =805 yd
Silt loam & Pea Gravel = 898 yd’
Pea Gravel (10% of mix) =90 yd’
Silt loam (from Pit 30) = 808 yd’

e Total fill soil needed =3,747 yd*

» Using 2,341 yd® overburden, Pit 30 fill soil needed =1,406 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 = 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,

e 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.

» RCT (1 per on site excavator) = $56/hour x B hours/day
' = $448/day.

Fleor 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 soi), 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 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).

s Number of overburden samples = 6 samples
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» Cost per sample (on-site lab) =$1,100/ sample

o Cost per sample (off-site 1ab) = $5,000 / sample

» Volume of contaminated soil + 15% =518 yd*+15%

« Number of contaminated soil samples = 596 yd® /845 yd®
= ] sample

o Cost per sample (on-site lab) = $5,000 / sample

+ Cost per sample (off-site Jab) = $5,000 / sample

o Labor (sample tech) = ($56/hour) x (8 hours/day) x 1/2
= $224/day

» Labor (RCT) = ($56/hour) x (8 hours/day)
= $448/day

o Labor (total) = $672/day

¢ Days of sampling = 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).

o Number of days for excavation =12 days

o Number of days to backfill first layer = 1.5 days

e Number of days for dynamic compaction =2 days

» Number of air samples collected = 16 samples

e 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 =518 yd’

e Volume of soil to ERDF = 3,018 (see Site Description)

« Number of containers =3,018 yd® x 1 container/11yd’
= 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
inciuded in the cost:

e« 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.

« Pit30

— One hydraulic excavator and one operator
—= One front-¢nd 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:

» Areaof construction survey = Area of disturbance + 20%
=(15,311 ft*) / (43,560 ft¥/acre) x 1.2
= (.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:

o Length of temporary fence = 2 x (width + length) + 20%
=2x(251 fi+61Mf)x1.2
= 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:

s Length of haul road =1,500 fi
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¢ Width of haul road =24 ft
o Gravel =[(24ft x 1,500ft) + 10%] = 39,600 fi? = 4,400 yd?
o Cost when place at 67 =$7.36/yd’.

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 Altemative 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){1month/21days)(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

e Laborrates (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 1o 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.

e Volume of overburden soil = 4,931 yd*

« Daysto excavate overburdensoil = 4,931 yd*/ 960 yd*/day
= 5 days

o 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 1 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 yd'/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
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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.

e Volume of contaminated soil =518 yd*

« Days to excavate contaminated soil =518 yd® / 73yd*/day
=7 days

e Labor (4 laborers & 2 operators) = $37/hr x 8hrs/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 =5 days + 7 days = 12 days
s 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, filt 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 grave! 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:

e Total backfill volume = 5,450 yd®
e Required volume of compacted silt loam (Pit 30) = 805 yd*-
 Required volume of silt loam (Pit 30) = 808 yd’

« Regquired volume of pea gravel =90 yd?

» Volume of fill soil needed =3,747 yd*
e 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 ft*/day.
Labor for dynamic compaction includes one operator and one oiler.

o Area requiring dynamic compaction =9,200 fi?

¢ Compaction rate = 5,000 ﬂzlday

+ Days to perform dynamic compaction =2 days

e Labor (one operator and one oiler) = $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 yd*/hour. Operating the equipment for 8 hours each day, the production rate equals 1,480
yd*/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.

e Volume needed to place 10 feet =2,074 yd®

« Days to place first 10 feet . =2,074 yd* /1,480 yd*/day
= 1.5 days

» Labor (2 operators) = $37/hr x 8 hrs/day/person
= $296/day/person

» Remaining overburden =267 yd*

« Days to place remaining overburden =267 yd® / 1,480 yd*/day
=0.5 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 yd*/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 = 1,406 yd*

e Days to place remaining fillsoil ~ =1,406 yd*/ 1,280 yd*/day
=1 day

o Labor (5 operators and 5 drivers) = $37/hr x 8 hrs/day/person
= $296/day/person.
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Compacted Silt Loam: Compacted silt loam can be obtained from Pit 30 and must be trucked to
the site. Therefore, it is 2assumed that the compacted silt loam from Pit 30 can be backfilled ata
rate of 160 yd*/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 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.

e Compacted silt loam (Pit 30) =805 yd*

« Days to place compacted silt loam = 805 yd* /1,280 yd¥/day
=] day

e 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 yd* each and making two trips every hour, one excavator and one front-end
Joader 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 yd*/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) = 808 yd’

s Pea gravel (purchased) =90 yd’

« Total volume to backfill = 898 yd’

 Days to place compacted siltloam =898 yd® /1,280 yd*/day
=1 days

s Pit30labor (2 op. and S 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.

Revepetation: Following the installation of the cap the silt loam with pea gravel will be
revegetated. Revegetation costs are based on the following;

e Areato be revegetated = 15,311 ft* = 1,701 yd’
o Revegetation (includes lime, fertilizer, and seed) = $1.63/yd?
» Production rate = 1,000 yd¥/day = 2 days.
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During all restoration activities (backfilling, compaction, and revegetation), it is required to have
f a water truck in operation. The costs associated with the water truck include the truck and one

driver.
e Days required for restoration = 9 days
« Labor (one driver) = $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 = 7.2 weeks =36 days
« Contractor support rate = $237/hour = $1,896/day (see general
assumptions)
« Time to prepare post-construction = 160 hours (assumption)
documents
» Labor rate for post-construction =  $50/hour (assumption).
documents .

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 surveiliance and cap maintenance costs are calculated as follows:

» Surveillance/inspections

— Area of cap system = 15311 fi?
— Team hours to complete inspections = :g)hours (16 hours for every 50,000
~ Hourly rate for team (2 people/team) = $112/hour ($56/hour/team member)
— Radiation surveys of surface soil = $3,000/event ($1,000 for every
5,000 ft%).
« Cap maintenance (area of cap + riprap apron area)
— Area of cap system = 15311 f

— Arca requiring repair (10% of total area) = 1,531 fi? = 170 yd?

— Oversight (cap material 32 yd*/hour) = 1 day (8 hours/day @ $56/hour)

~ Oversight (planting 1,000 yd*/day) = 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
N monitoring costs are institutional costs and are not included in this cost estimate.
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Edition, Robert 8. Means Company, Kingston, Massachusetts.
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Figure D-1. Modified Resource Conservation and Recovery Act of 1976
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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. (Altcmahve 2). 216-T-26 Crib chrcsentahvc Site, Capxrnl Cost 200-TW-1 Scavcnged Tank Waste Group, Hanford Site, Washington State,

7“_““ L e e '"‘ : R 2 : u.tgﬁq il e ! L Emndu:cbu Subtetal
. . A g o ] —.— Attt
o ‘__ﬂ__‘ s e i mj ‘Materli) | Labeni| Equipmen s’nﬁuhm] Materisd | Rabor | Rqwipment |-
FLUOR HAN FORD COST
IMPLEMENT INSTITUTIONAL CONTROLS
Prepare Doed Restrictions | | s6.00 | $0 $0 | $11,200 $0 | $n200
Floor Hanford Fleld Costs $0 $0 $11.200 0 $11,200
G&AonLaborCost@  15% $1,680 $1,620
CEAonMuterial Cost @ 15% $0 $0
G&A on Equipment Cost @ 15% $0 50
Fluor Hanford Total Cost $0 $0 $12,880 0 $12,880
Contingency on Total Field Costs @~ 20% $2.576
'_TOTALOOST I I l I l $18,485 l

G&A = General and administrative.
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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,

ltem Cost ($) '
~ Hem Per 30 Notes
_ Anpuat {Per S_Yem Years _ _ | o . ]
Site inspection $1,792 Cost is based on 16 hours @ $112/hour for every
50,000 fi2, (Site = 900 fi2).
Radiation survey $1,000 Cost is based on $1,000 for every 5,000 f’. Site =900
of surface soil fi2,
Existing cover $4,248 Cost includes the purchase of soil to repair ruts and
maintenance holes over 10% of the site area. Refer to Table D4,
Vadose zone $3,750 $7,130 |Monitoring occurs once every 5 years at a cost of
Jrnonitoring $75/inear fi of borehole. Borehole replacement
occeurs once every 30 years. Refer to Table D4.
Reporting $10,000 Select laboratory, prepare sampling plan, document
sampling event and results.
Site review 320,000 Prepare site condition report.
TOTAL | s17,040 | $23750 | $7,130
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Table D-3. (Alternative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavcngcd Tank Waste Group Hanford Site, Washington Statc (4 pages).

R e e
RN P UIEY v P | T O e b T 1 Esiwon
o 315456 S15456 1.0000 315456
1 $17,040 $17,040 0.9690 316512
2 $17,040 $17.040 0.938% 315999
3 $17,040 $17,040 0.9098 $15,503
4 $17.040 $17.040 0.8816 515,022
5 $40,790 540,790 0.3543 $14,847
6 $17.040 $17,040 03213 314,106
7 $17.040 $17.040 0.3021 $13,668
8 $17.040 517,040 o $13.245
9 $17.040 517,040 0.71532 1234
10 340,790 340,790 0.7298 $29,768
11 $17.040 317.040 0.7072 $12,051
12 317040 $12,040 0.6852 311,676
13 $17.040 517,040 0.6640 11314
14 $17,040 317,040 0.6434 510,963
15 $40,790 340,790 0.6235 525432
16 $17,040 317,040 0.6041 $10.294
17 $17.040 $17040 0.5854 $9,975
18 $17.040 $17,040 0.5672 $9.665
19 $17.040 $17,040 0.5496 $9,365
20 340,790 340,790 0.3326 $21.128
21 517040 $17,040 05161 38,794
2 517,040 $17.040 05001 $3522
] $17.040 $17.040 0.48456 38257
b2 ) $17.040 317,040 0.4696 58,002
25 $40,790 340,790 0.4550 513559
26 $12,040 $17.040 0.4400 $7.513
27 $17,040 317,040 04272 $72719
28 $17.040 517,040 04140 $7,054
.29 517,040 $17,040 0.4011 56,335
30 347919 $4791% 03887 $18,626
k)| $17.040 317,040 03766 36,417
32 $17,040 317,040 0.3650 56,220
33 317,040 $17.040 03336 36,025
M $17,040 317,040 03477 35340
as 340,790 340,790 03321 313546
35 . 17040 $17.040 03218 35,483
k) $17.040 $17.040 0318 85313
b1 317040 $17.040 0.3021 §5,143
39 317,040 S17.040 02927 $4.988
40 $40,790 540,790 02837 snsn
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Table D-3. (Altemative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW-1

Scavenged Tank Waste Group, Hanford Site, Washington State, (4 pages).

. Yems Copital Gost || AmwalCod | Toml Yemr Comt w3 | Present Werth
41 $17.040 $17.040 02749 $4,684
42 517040 317,040 0.2664 34,539
43 517,040 $17,040 02581 $4398
44 $17,040 $17,040 0.2501 $4,262
45 $40,790 $40,79%0 02423 $9.883
46 317,040 $17.040 02348 54,001
47 517040 $17,040 02275 $3.817
438 $17.040 $17.040 02205 £3,757
49 $17,040 517,040 02136 $3,640
50 $40,790 $40,790 02070 $3.44)
51 $17.040 $17.040 0.2006 53418
$2 $17.040 $17,040 0.1944 53313
3] $17.040 $17.040 0.1384 31210
54 $17,040 $17.040 0.1825 $3,110
5 340,790 $40,790 0.1769 $IN6
56 317,040 517,040 0.1714 $2.921
57 $17,040 $17.040 0.1661 $2,830
58 $17.040 $17.040 0.1609 $2,742
59 $17.040 517,040 0.1559 $2,656
60 347919 $47919 0.1511 57241
61 $17,040 $17,040 0.1464 $2.495
62 317,040 $17,040 0.141% 52418
63 517,040 $17,040 0.1375 $2.343
64 $17.040 517.040 0.1332 2,27
635 340,790 340,790 0.1291 $5266
66 $17,040 317,040 0.1251 $2,132
67 $17.040 517040 0.1212 $2,065
63 $17,040 $17.040 01174 $2,000
69 317,040 $17.040 0.1138 51939
70 540,790 $40,790 0.1103 $4,499
7 $17,040 317,040 0.1068 51,820
n 517040 317,040 01035 $1,764
n $17.040 517,040 0.1003 $1,709
74 $17,040 $17.040 0.0972 $1.656
15 $40,790 540,790 0.0M2 33,842
76 $17.040 $17.040 0.0913 $1,556
ki) 317,040 $17.040 0.0884 $1,506
73 $17,040 $17.040 0.0857 51460
79 $17.040 517,040 0.0830 $1414
80 $40,790 $40,790 0.0805 $1.284
81 $17,040 $17,040 0.0780 $1,329
82 $17,040 $17,040 0.0756 31288
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Table D-3. (Alternative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavcngcd Tank Waste Group Hanford Snc. Washmgmn State, (4 pagcs)

T . -Annual Discount Rate |
Yo mmm-,.—. . mmm wmm L e | rm-wum
83 $17.040 $17.040 0.0732 31247
84 $17.040 517,040 0.0709 $1,.208
83 $40,790 $40,790 0.0687 $2.802
86 $17.040 $17.040 0.0666 31,135
87 $17.040 $17.040 0.0645 $1,099
a8 $17,040 $17,040 0.0625 $1,065
89 $17.040 317,040 0.0606 $1,033
90 547919 347919 0.0587 32813
91 $17,040 $17.040 0.0569 3970
92 $17.040 $17.040 0.0551 939
91 $17.040 $17,040 0.05M4 $910
%4 517,040 $17.040 0.0518 3383
95 340,790 $40,7%0 0.0502 32,048
2% $17.040 317,040 0.0486 3828
97 317,040 $17.040 0.0471 $803
92 $17.040 317.040 0.0456 L yr s
9 $17,040 317040 0.0442 $753
100 340,790 $40,790 0.0429 $1,750
101 $17,040 317,040 0.0415 $707
102 $17.040 317040 0.0402 $685
103 $17.040 $17.040 0.039¢ $665
104 $17.040 $17.040 0.0378 $644
105 $40,790 $40,790 0.0366 $1.493
106 317040 $17,040 0.0355 5605
107 $17,040 $17,040 0.0344 $586
108 317,040 $17.040 0.0333 $567
109 $17,040 $17,040 0.0323 3550
110 $40.790 $40,790 0.0313 $1.2m7
nm $17.040 517,040 0.0303 $516
12 317,040 $17,040 0.0294 350
113 317,040 317,040 0.0285 436
114 317,040 $17,030 00276 $470
115 340,790 $40,790 0.0267 $1,089
116 $17,040 $12,040 0.0259 $441
117 $17,040 $17,040 0.0251 $428
g 317,040 317,040 0.0243 14
119 317,040 317,040 0.0236 $402
120 347919 347,919 0.0228 $1,003
I3 $17,040 $17.040 oo 9an
122 $17.040 317040 00214 31465
13 317,040 312,040 00208 5354
124 317,040 317,040 0.0201 $342
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Table D-3. (Altermative 2), 216-T-26 Crib Representative Site, Present Worth Analysis 200-TW-1
Scavenged Tank Waste Group, Hanford Site, Washington State, (4 pages).

" Yeu Capriaal Cout AmmiCott | TomdYearCost | 0 at3aw! Prascnt Wosth
125 $40,790 $40,790 0.0195 $795
126 1 si700 $17,040 0.0189 22
7 $17.040 $17.040 0.0183 $312
128 $17.040 $17.040 00m $302
129 $17,040 $17,040 001712 $293
130 $40,790 $40,790 00167 5681
13 $17,040 $17,040 0.0161 $274
132 $17,040 $17,040 0.0156 $266
133 $17.040 $17.040 0.0152 $259
134 $17,040 $17,040 0.0147 $250
135 $40,790 $40,790 0.0142 $579
136 $17,040 $17,040 00138 $235
137 $17,040 $17,040 0.0134 S8
138 $17,040 $17,040 0.0129 $220
139 $17.040 $17,040 00125 213
140 $40,790 $40,790 0.0122 $498
141 $17,040 $17.040 0.0118 $201
142 $17,040 $17,040 00114 $194
143 $17,040 $17,040 00111 $139
144 $17.040 $17.040 0.0107 s1%2
145 $40,790 $40,790 0.0104 $424
145 $17,040 $17.040 0.0101 $172
147 $17.040 $17,040 0.0098 $167
148 $17.040 $17,040 0.00%4 5160
149 $17.040 $17,040 0.0092 5157
150 $40,790 $40,790 0.0089 5363

TOTAL FPRESENT WORTH $685,665

1. Discount tate column is a calculated annual multiplier when discount rate = (1€)" where e = 3.2% and nw year () -
130).
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Table D-4. {Alternative 2), 216-T-26 Crib chrescnmive Sxte Calculahon Sheet 200-TW-1 Scavenged 'I‘ank Waste Group, Hanford Site, Washington State,

S H; '*Ef;‘**"'* e i ;‘_"" VaGie .- - Extesded Cbgt .
- . | Subicodtehit] Mitedil ] ‘Lavor | Eqitpment s-hmmu]mm-m[ Labor IBqﬂpumﬂ Subtotal

hrtbue. ddfver. nd phn tnpnll
Purchase pes gravel (purchase and defivery) 01 | o $55.67 30 $39 $0 50 $39
Sitt loam, from Pit 30 excavate/load (6.3 cy) 1 day 529600 | 119007 ] 0 so | sws | stio0 | sness
Silt loam hauting, 1 truck t day $20600 | 539855 $0 0 | s:6 | s | soos
Equipment mob/demob (front-end foader) 3 o $10000 | $35200 50 so | swo | stose | $1.356
Place, grade, and compact backfil 7 | oy s1400 | $1000 | $5.8 $0 58 | sn0 $40 $208
Fine greding and seeding, incl. lime, fert, and seed 10 | tn $026 | Su19 | soas $0 9 si2 s $16
Oversight (1 days x 8 hri/day) 8 $56.00 $0 so | sus 50 $448

[Subtotay Direct Costs o ] steo | stazz | saess | s42a |

| . S uaCenesy 1777 . Raresded Con(3) . m&:
. ! , beoatrat lﬂm-ul& “Taker ilqulpum Sabfntract {Materist| . Laber | Equiyment]

Drm ndueme honhlc (eut oceers rnr;r_Jo _!!l__)
Mobilize/demobilize drifl rig ] " 562500 [ $1.87 50 sa | ses | sig7s | s2.500
Borings for vedose zane borehole (S0 1) 50 it $8.77 | $3623 $0 s0 | sa9 | stan | s22%
Decontaminate drili rig 1 B | 100000 $1000 | S0 $0 50 $1,000
Coflect/containerize IDW 1 ea | 5000 $50 $0 $0 $0 $50
Charscterize IDW 1 a | 710000 $700 $0 $0 $0 $700
Trangport and dispose of IDW off site 1 | dwm | 15000 3150 $0 50 50 $150
Oversight (inchudes ssmpling, bor, ind equipment){ 8 | hour $6.00 $0 so0 | sa $0 sug
PPE (1 p*1day) 1 day 31.67 $0 $32 $0 $0 532

[Subtotat Direct Costs I EREDEETE R

IDW = Investigation derived waste.

PPE = Personal protective equipment.

V LIVYA $9-£002-Td/304
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Ta'ole D-5. (A!tcmattve 2). 216-3-46 Crib chrcsentauve Site, Capital Cost 200-TW-1 Scavenged Tank Waste Group, Hanford Site, Washingfon State.

o o Unit Cant . Extemded Comt
. R i N B s.»-muq Materkal | Labor ]xq-:p.m,s;mmmn]u.w] Lsbor |Equipment] Sabtotal
FLUOR HANFORD COST
IMPLEMENT INSTITUTIONAL CONTROLS
Prepare Enstitutional Controle 1 200 bour | | | ssso0 | $0 S0 {sit200f s0 | s11.200
Fluor Hanford Field Cost S0 $0 311,200 $0 $11.200
Fluor Hanford GRA on Labor Cost @ 15% $0 s0 |s1e80) S0 $1,680
Floor Hanford GR A on Material Cost @ 15% 30 $0 $0 $0 $0
Fluor Hanford GAA on EquipmentCon @ 15% 50 $0 (] 30 30
Floor Hanford Tota) Cost 50 s0  |s12880] s $12,280
Contingency on Total Field Costs @ 20% $2,576
TOTAL COST $15,456

G&A = C_icnml and sdministrative,

V LAV $9-£00C-TI/0d
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Table D-6. (Alternative 2), 216-B-46 Crib Representative Site, Periodic Cost

200-TW-1 Scavenged Tank Waste

Group, Hanford Site, Washington State.

o b memeom | e
Mem - ETT ey ] ber Notes
Coo | Ameal gy | 30Vess | S

Site inspection 33,584 Cost is based on 16 hours @ $112/hour for every
50,000 fi2, Site = 61,152 fi2, '

Radiation survey | $13,000 Cost is based on $1,000 for every 5,000 f%, Site = 61,152

of surface soil fi2,

Existing cover 524,118 Cost includes the purchase of 30il to repair ruts and holes

mainienance over 10% of the site arca. Refer to Table D-8.

Vadose zone $3,750 37,130 |Monitoring occurs once every 5§ ycars at a cost of

monitoring $75/lincar ft of borehole. Bore hole replacement occurs
once every 30 years. Refer to Table D-38.

Reporting $10,000 Select laboratory, prepare sampling plan, document
sampling event and resalts,

Site review $20,000 Prepare site condition report.

TOTAL $50,702 | $23,750 | §7,130
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Table D-7. (Alternative 2), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1 Scavenged Tank
Waste Group, Hanford Site, Washington State, (4 pages).

Year Capita) Cost Ansus}Cemt | Tutsl Year Cest "'"'::::1“ Rate Presest Worth
0 515,456 $15456 1.D000 315,456
1 $50,702 $50,702 0.96%0 $49,131
2 $50,702 $50,702 0.9389 $47,604
3 $50,702 $50,702 0.9098 $46,129
4 $50,702 $30,702 0.8316 544,699
5 $74,452 $14.452 0.8543 $63,605
6 $50,702 550,702 0.3278 $401,971
7 $50,702 $50,702 0.8021 $40,668
8 $50,702 $50,702 07773 $39411
9 $50,702 $50,702 0.7532 $33,189
10 $74.452 $74.452 0.7298 $543315
n 550,702 $50.702 0.7072 335,357
12 550,702 $50,702 0.6852 $34,741
13 $50,702 $50,702 0.6640 333,566
14 $50,702 $50,702 0.6434 $32,622
15 $74452 574452 0.6235 346,421
16 $50,702 $50,702 0.6041 $30.629
17 $50,702 $50,702 0.5354 $29,681
18 550,702 $50,702 05672 $28.758
19 $50,702 £50,702 05496 $27 366
20 $74.452 $74,452 05326 $39,653
2 $50,702 $50,702 0.5161 $26,168
22 350,702 $50,702 0.5001 325356
23 $50,702 $50,702 04846 524510
24 $50,702 $50.702 0.4696 523,810
28 $74A52 $74.452 0.4550 $33876
26 550,702 $50,702 0.4209 522,355
7 $50,702 $50,702 04272 $21,660
28 $50,702 350,702 0.4140 $20,991
29 $50,702 $50,702 0.4011 520,337
30 $31,582 $81,582 03887 $31711
k| $50,702 550,702 03766 519,095
32 : $50,702 $50,702 03650 $18,506
33 550,702 $50,702 03536 $17,928
4 $50,702 $50,702 0N $17376
33 574452 $74452 03321 24,7126
36 $50,702 $50,702 03218 $16,316
37 $50,702 $50,702 03118 $15809
k1 $50,702 $50,702 03023 $I1s317
39 $50,702 $50,702 o2 $14.341
40 $74.452 $74,452 02837 $21,122
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Table D-7. (Altemnative 2), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1 Scavenged Tank
Waste Group, Hanford Site, Washington State, (4 pages).

| Yer . Capita) Cont Annust Cust Total Year Cost ""':m:' A8 Presemt Worth
al 550,702 $50,702 02749 513,938
a2 £50.702 $50,702 02664 $13.507
3 550,702 $50,702 02581 $13,086
44 $50,702 $50,702 02501 512,681
45 574452 $74452 02423 $18,040
46 550,702 $50,702 02348 511,905
4 $50,702 $50,702 02275 511,535
48 350702 $50,702 02205 511,180
49 $50,702 $50.702 02136 510830
50 514452 574452 02070 S15412
51 $50,702 $50,702 02006 510,171
52 $50,702 550,702 0.154 $9.857
53 $50,702 $50,702 0.1334 39522
54 550,702 $50,702 0.1825 $9.253
53 $74452 574452 0.1769 S13,171
36 $50,702 550,702 0.1714 $8.690
57 $50,702 $50,702 0.1661 38422
58 $50,702 $50,702 0.1609 56,158
59 550,102 550,702 0.1559 $7.905
60 581,382 581,582 0.1513 512327
3 $50,702 350,702 0.1464 3142
62 550,702 550,702 0.1419 $7.195
63 $50.702 $30,702 0.1375 36912
64 $50,702 $50,702 0.1332 36,754
65 $74452 $74432 0.1291 39612
66 $50,702 $30.702 0.4251 36343
67 $50.702 $50.702 0.1212 36,145
o8 350,702 $50.702 01174 35952
6 350,702 $50,702 0.1138 55,770
70 574452 574452 0.1103 $8.212
7 $50,702 $50,702 0.1068 $5415
7 $50,702 $50,702 0.1035 55,248
7 350,702 $50,702 0.1003 535,085
74 $50.702 $50,702 0012 54928
75 574452 $74452 0.0942 57013
76 $50.702 $30,702 0.0913 $4.629
77 $50.702 550,702 0.0884 $4.482
78 $50.702 550,702 0.0857 54,345
79 $50,702 $50,102 0.0830 34208
30 374452 $74452 0.0805 $5.993
31 $50.702 550,702 0.0780 53935
5 $50.702 $50,702 00756 53,833
8 $50,702 550,702 00732 3711
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Table D-7. {Altemative 2), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1 Scavenged Tar;k
Waste Group, Hanford Site, Washington State, (4 pages).

' Vear Caplinl Cout  Anzusi Cant Toual Year Cont “'"::’;;::’ BI presr Worth
8 350702 350,702 00709 $3,595
T $74452 $74452 0.0687 S5.115
% $50.702 $30,702 00656 53377
& $30,702 350,702 0.0645 $3.270
8 330,702 550,702 0.0625 $3.169
5 550,702 $50,702 0.0606 53,073
% $31582 381,582 0.0587 34,789
9 350,702 350,702 0.0569 52,385
52 550,702 $50.702 00551 52,794
53 $50.702 350,702 0.0534 52,708
5 $50,702 30702 00s1E 52,626
9 $74452 $74452 00502 33,738
% $50,702 $50,702 0.0485 12,464
97 $50,702 330,702 00471 32,388
v $50,702 550,702 00455 $2312
% $30.702 550,702 0.0412 32241
100 $74452 $74452 00429 33,154
101 350,702 550,702 00415 $2,104
102 $50,702 350,702 0.0402 32,038
103 $50.702 $50.702 003% $1.977
104 350,702 £50,702 00378 $1917
105 $74452 374,452 00366 52,725
106 350702 $50.702 00355 31,800
107 350,702 $50,702 00344 S174
108 550,702 $50.702 0033 31,638
109 $50.702 850,702 00323 $1.638
10 $74452 $74452 00313 52330
1 350,702 $50,702 00303 51,536
112 $50,702 350,702 0.0254 $1,491
1B 350,702 $50.702 0.0285 S1A43
1 350,702 $50,702 0.0276 31399
s 574452 374452 0.0267 31988
16 330,702 $50.702 0.0259 51313
0 $50.702 $30,702 0.0251 51273
18 $30,702 $50.702 00243 $1.252
119 530,702 330,702 00236 51197
126 $81.582 $81582 00278 31,860
121 330,702 $50.702 ooz 51121
122 350,702 $50,702 00214 $1.085
12 350,702 $50.702 0.0208 $1,055
124 $50,702 550,702 0.0201 31,019
125 $74452 $74452 0.0195 $1452
126 530,702 $30.702 00189 3953
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Table D-7. (Altemnative 2), 216-B-46 Crib Representative Site, Present Worth Analysis 200-TW-1 Scavenged Tank
Waste Group, Hanford Site, Washington State, (4 pages).

Yaar . CaptadCost | - AmwmalComt | TowlvearCon "“’:3';:1'“ RS present Worrh
127 $50,702 $50,702 voim $928
178 $30,702 350,702 00177 5897
129 $50,702 $50,702 o0z $872
130 $74.452 $74452 00167 $1.243
131 $50,702 $50,702 00161 3316
132 $50,702 $50,702 0.0156 791
133 350,702 $50,702 00152 s
134 350,702 $50,702 0.0147 5745
135 $74452 $74452 o014z 31,057
136 $50,702 550,702 00138 $700
137 $50,702 $50,702 00134 3679
138 $30,702 550,702 00129 5654
139 $50,702 350702 00125 3634
140 574452 574452 00122 5908
141 350,702 $50,702 00118 3598
142 350,702 $50,702 00114 3578
14 350,702 350,702 00111 3563
14 350,702 350,702 0.0107 3543
145 574,452 574452 0.0104 T4
~ 145 350,702 $50,702 00101 5512
‘ Ty 350,702 350,702 0.009% 3497
14 350,702 $50,702 0.0054 3477
149 $50,702 $50,702 0.0092 $466
150 $74452 $74452 0.0089 5663
TOTAL PRESENT WORTH | $1,728,295

1 Discount rate column is a calculated armual multiplier when discount rate = {1-¢)® where ¢ = 3.2% and n = year (1 - 150).
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Teble D-8. (Alternative 2), 216-B-46 Crib Representative Site, Calculation Sheet 200.TW-1 Scavenged Tank Waste Group, Hanford Site, Washington State,

. . _ . . . UmitComt .- . - . Extendad Cest-
o - - B Quuntity | Usit —aB — Subtoial
. _ VLT [ Subeamtrwes] Matertat | Laber - |Equipment] Subeontract | Material| Laber |Equipment
Purchase, defivery, and place topwoil
Purchase pea gravel (purchase and delivery) 450 cy $55.67 50 s2505 | %0 $0 $2.505
Sitt Joam, from Pit 30 excavate/toad {408 cy) 2 day $206.00 | $1,190.17 50 %0 sso2 | s2380 | swom2
Sitt Yoarn hauling, 1 truck 2 dey $20600 | $398.55 50 so | sso2 | st | si389
Equipment mob/demob (front-end losder) 3 o $10000 | $352.00 $0 so | siwoo | s1oss | s13s6
Place, grade, and compact backfill 45 oy $1400 | 31000 | S%68 $0 $6342 | $4.530 { 32,573 | $13.445
Fine grading and seeding, incl. lime, fert, and seed 679 sy $026 | $1.19 $0.18 $0 sir? | ssos | sz | sui07
Oversight (3 days x § brs/day) 2 hes $56.00 $0 so | 81344 $0 $1,384
{Subtotal Direct Costs [ 50 [ ss02e [ smies | seors | s2eus |
. ’ Unit Cost : ‘ . Extended Cast
Ttem © | Quamtity | Unk Sabtotal
- " [Sebrontraes] Materiat | taber |auipment] Subcsnteact [ Material] Labor |Equlpment _
DN vadoye zone borehole (cost necurs every 30 years)
Mobilize/demobitize drift rig ! Is $625.00 | $1,.875.00 $0 $0 s625 | $1.875 | s2.500
Borings for vadose zone borchole (50 ) %0 4 877 | swn $0 so | sa19 | susn | s2290
Decontemination of drilt rig t Is 1,000.00 $1,000 $0 $0 50 $1,000
Collect/containerize IDW [ - 50.00 350 $0 $0 50 $50
Charscterize DW 1 s 700.00 $700 $0 $0 $0 $700
Transportdispose of IDW off-Site 1 dum | 15000 $150 $0 50 $0 $150
Oversight (includes sampling, labor, end equipment) | 8 Py $56.00 $0 so | sus $0 448
PPE(1p * | day) 1 day 3167 $0 $12 $0 $0 $32
{Subtatal Direct Costs [ siso0 [ s32 [sisma | sness | smm |
IDW = Investigation derived waste
PPE = Personnel protective equipment
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Table D-9. (Alternative 2), 216-B-5 Reverse Well chresentatwe Sm: Capital Cost 200-TW- 2 Tank Wastc Group, Hanford Site, Wnshmgton State, (2 pages).

e e e ——— — = O Cot™ T Fatended Cont_
L. ¥ uidied) Uek, . T Sabcssiract] Marertal | Labor _[Equament] oo
FLUOR AANFORD COST
IMPLEMENT INSTITUTIONAL CONTROLS
Prepare nstitutional Controls 200§ ] [ $5600 § 0] S0 | sizo0 § $0 | $11.200
OVERSIGHT
Construction Oversight 10 | dps $1,720.00 50 50 $17,200 50 $17.200
RCT Decontemination Crew (4 RCTs) 1 diys $1,792.00 30 50 $1,792 $0 51,792
Disposal of Rofloff Boxes to ERDF 1 es | $1,10000 $1,100 $0 $0 s0 $1,100
Flver Hanford Fleld Cost 51,100 30 $30,192 $0 3129
Fluoe Hanford G & A on Labor Cost @ 15% $4,529 $4,529
Fluor Hanford G & A on Materia! Cost @ 15% 50 5165
Fhuor Hanford G & A on Equipment Cost@ | _ 15% 50 50
Floor Hanford Total Cost 51,100 $0 $34,m21 50 $35.21
CONSTRUCTION CONTRACTOR COST
MOBILIZATION/DEMOSILIZATION AND FIELD SUPPORT
Mobilize/Demobilize Drifl Rig 1| u $625.00 | $1.875.00 50 $0 s6s | s1Rrs | s2.500
tnstall Temporary Fence (Blaze Orsnge) 2| 51.63 $1.16 0| sz $123 50 $536
Haul Road - Gravel, 6* thick 4400 wy $6.50 s033|  sos3 so| sase00| sras2]|  s23:2| 32384
Construct Decontamination Psd (Ses Tuble D-12) 1| e $815.86 $1,060.56 sl s837 so}  $1061 ] 51897
DECONTAMINATION
Water for Decon Process (1,000 gal/month) | so | gt | $0.20 | I sol s s0 | 50 | $10
ABANDONMENT
Hydrautic Backhoe 4 any $296.00 | $260.60 50 0| sLse| o] $222%
Abandon Well w2 | 1] ssses $16,897 50 50 50| s16807
SITE RESTORATION
Hydrautic Backhoe 1] aay $296.00 | $260.60 $0 S0 $296 $261 $557
Fine Onding and Seeding (Uime, Fert and Seedtncl) | 44021 oy $0.26 sL19 | sous sof sitas| s s192 | s1a18
MISCELLANEOUS
Support Personnct 10 dy $1,896.00 50 so| si18.960 S0 $18960
Labor (4 laborers @ $37hour) 10| dy $1,184.00 $0 so| sts4e so| st
Post Constrition Documents 0] $50.00 $0 s0] 4000 so|  s4000
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Cost 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (2 pages).

Table D-9. (Alternative 2), 216-B-5 Reverse Well Representative Site, Capital

- Unit Cost : Extended Cont .

, dem o Quasiity | Unit ' Rabeoniract | Material | Labor | Equipment] Sabeewiract | Material | Lsber | Equipment Subtotal

Construction Contractor Field Cost $163897 | 530,904 $41.818 $7.363 $08.982
Direct Mrkupon Labor @ 25% $10,958 310,955
Direct Markup on Materisls @ 10% $3,00 $1,090
Direct Markup on Subcontracts @ 10% $1,690 $1,690
Construction Contractor O&A @ 26.5% $4.478 $8,19¢ $11,612 $1,951 $26,210

Constrection Contracter Sabtotal $23.064 | $42,134 $66,384 $9.314 $140,947
Fluor Hanford GEA on Construction Contractor Cost @ 15% $3,460 $6,328 $9.958 $1,397 $21,142
Censtruction Contractor Total Cost $26,524 | 548512 $76,342 s $162,089
Fluor Hasnford Tots] Cost {(Frem Above) 51,100 $0 $34,721 $Q 3315821
Project Subrtotal $27.624 $48.512 $111,063 310,711 $197.910
Contingency on Total Field Cost @ 20% $39,582
| TOTAL COST $237,492 |

ERDF = Environmental Restorztion Disposal Facility.

G&A = General and administrative,
RCT = Radiation control technician,
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Table D-10. (Alternative 2), 216-B-5 Reverse Well Representative Site, Periodic Cost
200-TW-2 Tank Waste Group, Hanford Site, Washmgton State,

_ 3 T Ilenf(‘.’oih SR, | .
Ttem 1 Anmnl' 1 Pey T Per | ~Notes
" | 5Years | 30 Years - ' :

Site inspection $1,792 Cost is based on 16 hours. @ $112/hour for
every 50,000 ft2. Site = 1,600 fiZ,

Radiation survey of $1,000 Cost is bascd on $1,000 for every 5,000 £, Site

surface soil = 1,600 fi2,

Existing cover 54,437 Cost includes the purchase of soil to repair ruts

maintenance and holes over 10% of the site arca. Referto
Tab;e D=12/

Vadose zone monitoting $3,750 $7,130 | Monitoring occurs once every 5 years at a cost
of $75/lincar £t of borehole. Borehole
replacement occurs once every 30 years. Refer
to Table D-12.

Reporting $10,000 Scelect laboratory, prepare sampling plan,
document sampling event and results.

Site review $20,000 Prepare site condition report,

TOTAL 517,229 | 823,750 | $7.130
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Table D-11. (Alternative 2), 216-B-5 Reverse Well Represcentative Site, Present Worth
Analysis 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).

Yeur Caphtal Cust Aswuel Cost | Totit YearCon mn:z:::: R 1 presess Werth (3)
0 $237492 237492 1.0000 $31A%
1 $17.229 $17.229 0.96% $16,695
2 $17.229 $17.229 0.9389 $16.176
3 $17,229 $17.229 0.9098 $15675
4 $17.229 $17.229 08316 $15,189
5 $10979 $40,979 0.8543 $35.008
6 $17.229 $17.229 0.8278 $14.262
7 $17.229 $17,229 0.8021 $13819
3 $17.229 $17.229 0TI $13392
3 $17.229 $17.229 0.7532 12977
10 $40,979 $10979 0.7298 $29.906
i $17.229 $17229 07072 512,184
12 517229 $17.229 0.6852 511,805
13 $17,229 $17.229 0.6640 S11.440
14 517229 $17.229 0.6434 511,085
15 $40979 $40979 06235 $25,550
16 17,229 $17.29 0.6041 $10408
17 $17,129 $17.229 0.5854 $10,086
18 $17.229 $17.229 05672 S0
19 $17.29 $17.229 0.549% $9,469
20 540,979 540,979 05326 $21,825
2 $17.29 31729 0.5161 $3.892
7 $17.229 $17.229 0.5001 33,616
23 $17.229 $17.229 04346 $3.349
24 517229 $17.229 0.46% $3,091
25 $40.979 $40.979 0.4550 S18.645
26 $17,229 $17.229 0,440 $7.5%
77 517,129 $17.229 04272 57,360
28 $17.229 $17.229 0.4140 $7.133
2 $17.229 517229 0.4011 $6911
30 $48,109 $48,109 03887 $18,700
3 s11.229 $17.229 03766 $5,488
2 517229 317229 03650 $6289
B $17.229 517229 03536 36,092
v $17229 $17.229 03427 35,904
35 $40.979 $40979 03321 $13.609
36 517,229 $17.29 03218 $5.544
37 $17.229 $17.229 03118 35372
38 $17,229 $17.229 03021 $5,205
39 517229 $17,129 02927 $5,043
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r 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).
Year CopliniCost |  AmnwslCwst | Tetal¥esrOoat, Annupl Dlim.:l Ratr Present Worth G5)
i S R . PRI o, S ) o

40 $40,979 $40,979 02837 $11,626
4 $17,229 $17.229 0.2749 $4,736
42 S17.029 $17.229 02664 $4,590
43 $17.229 $17,229 02581 $4,447
44 $17.229 $17229 0.2501 $4.309
4s $40.979 $40.979 02423 $9.929
46 $11,29 $17,229 02348 $4,045
47 $17.229 $17.229 02275 $3.920
48 $17.229 17,29 02208 $3,799
4 $17.29 $17.229 02136 $3,680
50 $40,979 $40.979 02070 $8.483
51 $17.229 $17,29 0.2006 $3.456
52 $17,229 $17.229 0.1944 $3,349
53 $17,229 $17.229 0.13%4 $3246
54 $17.229 S17.29 0.1825 $3,144
[T $40,979 $40,979 0.1769 $7.249
56 $17,229 $17.229 0.1714 2,953
57 s17.29 $17.229 0.1661 $2.362
58 $17.229 $i7.29 0.1609 s2.m2
h $9 $17.229 s$17.9 0.1559 $2,686
60 $48,109 $48,109 0.1511 $7269
61 $17.229 $17.29 0.1464 $2.522
62 $17.229 $17.229 0.1419 $2,445
63 $17.229 $17.229 0.1375 $2.369
64 $17.229 $17229 0.1332 $2295
65 $40,979 $40,979 0.1291 $5.290
66 $17.29 517,29 0.1251 52,155
67 $17.229 $17.229 01212 $2,088
68 $17.29 $17.229 0.1174 $2,023
69 $17.229 $17,229 0.1138 $1,961
70 340,979 $40,979 0.1103 34,520
n $17.229 $17.229 0.1068 $1.240
7 $17.229 $17229 0.1035 $1,783
n $17.229 $17.229 0.1003 $1,728
7 $17.229 $17.229 0.0972 $1,675
75 $40979 $40,979 0.0942 53860
76 $17,29 $17.229 0.0913 51573
7 $17.129 $17.229 0.0884 $1.523
8 $17.229 $17,229 0.0857 31477
7 $17.29 $17,229 0.0830 $1,430
80 $40,979 $40,979 0.0805 $3299
' 81 $17.229 $17.229 0.0780 $1,344
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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).

Annup] Discount Rate

Year Flpillll Cost . Annus) Cost 'I‘qll Ygxr Com a1 33%} Presesi Worth ($)
7] $17.229 17229 0.0756 $1,303
83 $17.229 $i7.229 0.0732 $1,261
B4 517,229 $17.229 0.070% 22
.53 $40,979 $40,979 0.0637 32,815
86 S17.29 11,229 0.0666 51,147
87 317,29 312229 0.0645 s
28 s17.229 317,229 0.0625 s$1.0m7
89 17,29 $17.229 0.06006 $1.044
20 $48,109 $43,109 0.0587 32,824
| 17229 s s 0.0569 5980
22 $17.229 17229 0.0551 5949
93 517,229 17229 0.0534 3920
94 1729 317229 0.0518 892
95 $40,979 $40,979 0.0502 52,057
9% $17.229 17229 0.0436 5837
97 17229 17,29 0.0471 s
98 s17.29 317,29 0.0456 $786
99 17229 s17.29 0.0442 3762
100 340,979 340,979 0.042% $1,758
101 17,129 $17.229 00415 715
102 S17.29 17229 0.0402 $693
103 317,229 311229 0.03%0 3672
104 317229 317,229 0.0378 $651
105 $40579 $40.979 0.0366 $1,500
106 129 317229 0.0355 3612
107 17,129 $17.229 0.0344 3593
108 317,229 317229 0.0333 $574
109 317229 17,29 00323 $556
110 $40.979 $40,979 0.0313 51283
111 $17229 H Y2 00303 822
112 $17.229 1229 0.02%4 5507
13 $17.229 $17.229 0.0285 $491
114 $17.229 S17.29 0.0276 5476
115 340,979 $40,9719 0.0267 Lo
116 317229 171229 0.0259 346
117 $17.29 $17.229 0.0251 41
118 $17.29 $17.229 0.0243 $419
119 317,229 11229 0.0236 3407
120 548,100 $48,109 0.0228 $1.097
121 17,229 $17.229 0.0221 $18l
122 $17.29 317,229 00214 5169
 ya) $17.29 s11219 00208 $158
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' Table D-11. (Altemative 2), 216-B-5 Reverse Well Representative Site, Present Worth

~ Analys:s 200-TW-2 Tank Waste Group, Hanford Site, Washington State, (4 pages).
ver | c.pmcm + Am-mug. ; o Year Gost ‘5’_"":::;‘;'," ! Rate . PresemtWerth@®)
124 $17.229 $17.22 0.0201 $346
125 $40,979 $40,979 00195 $799
126 $17.229 517,229 00189 $326
177 $17.229 $17.229 0.0183 5315
128 517,229 $17.229 0.0177 $305
129 $17,29 $17.229 00172 529
130 $40.979 $40,979 0.0167 $684
131 $17.229 $17.229 0.0161 s277
132 517229 $17.229 0.0156 3269
133 $17.229 $17,229 00152 $262
134 $17.229 $17,229 0.0147 $253
135 $40.979 $40,979 00142 $382
136 $17.229 $17.229 0.0138 s238
137 $17.229 517229 00134 s231
138 $17.229 $17.229 00129 $222
139 $17.229 $17.229 00125 5215
140 540979 540,979 0.0122 $500
141 17,29 $17.129 0.0118 $203

_ 142 517,229 $17.229 0.0114 $196

o 143 517,229 17,229 00111 5191
144 $17.29 $17.229 0.0107 184
145 $40979 $40,979 0.0104 $426
146 $17,229 517,229 0.0101 $174
147 $17.229 $17.229 0.0098 $169
143 $17.229 $17.229 00094 $162
149 $17.229 $11.229 0.0092 $159
150 340,979 $40,979 0.0089 $365

TOTAL PRESENT WORTH $913,564

1. Discount rate column is a calculated snnusl multiplicr when discount rate = (1-¢)* where ¢ = 3.2% and n = year {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).

Iem Unkt — Suhtotad
Subrontraét | Mawrisl | Labor | Equipment § Suboontract | Masrial | Leber | Equipment
Parchase, dellver, and place topsoil
Purchase Pea Gravel (purchase and delivery) cy $55.67 $0 $67 $0 367
Silt Loam, from Pit 10 excavate/ioad (10.3 cy) day $296.00 $1,190.17 $0 $0 $296 31,486
Sitt Loam Hauting, 1 Truck dey $296.00 $198.55 $0 $0 $296 $695
Equipment Mob/Demob (Front end losder) [ $100.00 $352.00 50 j0 5300 51,356
Place, grade, and compact beckfill cy $14.00 $10.00 $5.68 30 $168 $120 $156
Fine Grading and seeding, incl. lime, fert, and seed y $0.26 $1.19 $0.18 $0 $s $21 $29
Overyight (T day x 8 hre/day) hrse $56.00 $0 50 $448 $448
[Subtetat Direct Costs I 50 [ $239 | si1,481 § SL716 | $4437 |
" : , Extendes Cost
! .o Hom Guit | - Unit Cont . Sablotal
. ~ " |Subecsatrart]Murerisl|  Labor | Equipment JSubcontract|Materiai] Laber |Equipment .
Drifl vadose xone borehole (cost oteurs every M years)
Mobilize/demobilize dnil rig Is $625.00 $1.875.00 50 $0 3625 52,500
Borings for vadose zone borchole (50 1) i $8.77 $1623 30 $0 $439 $2,250
Decontamination of drifl rig 1 I 1,000.00 §1,000 30 30 0 $1,000
Collect/containerize IDW 1 a 50.00 350 $0 30 0 $s0
Characterize IDW 1 ca 700.00 $700 so S0 0 $700
Transport/dispose of IDW off site 1 drum 150.00 3150 50 $0 0 $130
Oversight (includes sampling, labor, and
equipment) 3 hour $56.00 $0 $0 8448 0 5448
PPE(1p* | dsy) I dsy 31.67 30 $32 0 0 $32
{Subtetal Direet Costs 1 si900] 32| sis12 | s7,130)
ttom , Vett L Unit Cost . Extended Cost Sabtoral
ota
. . Sube-nlnd_{fihmi:ﬂ Laber ]alipmt Snbmntutl!&hnmll Laber l Equipment
Decontamination Pad Construction
Timber grates mbf $577.00 50 $212 50 22
Instalt 60 mil LLDPE s $0.44 £0.26 S0 $513 $0 $832
3" SCH 80 PVC pipe L § $1.63 $0 1] $0 sz
Sump pump (2 for 1 months) mo $375.00 $0 50 50 $750
Sump construction (1) Is $74 04 $1.68 ) $74 $0 376
|Subtotal Direct Costs | 30 ] $837 | p1 ] $1.897 |
) ) )
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Table D-12 (Alternative 2), 216-B-$ Reverse Well Representative Site, Caleulation Sheet
200-TW-2 Tank Waste Group, Hanford Site, Washington State, (2 Pages).

Note:
1 The decontermnination pad cost for Alternative 2 is lest expensive than the decontamination pad for Alternative 3 because the Alternative 4 decontamination pad usage is expected to be only
| day, where for Alternative 3 decontsmination pad iy expected to be used dry after day for long periods of ime.
2 Costs of labor to construct snd use the decontamination pad provided under Miscellaneous (fabor} on Table D-9.
IDW = Investigation derived waste,

PPE = Personne! protective equipment.

L S P
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Table D-13. (Alternative 2), 216-B-7A&B Crib Representative Site, Capital Cost 200-TW-2 Tank Waste Group,

Hanford Site, Washington State.

Bon - Quanthy | - Usk Sabiotal
0 L TR | Subcetract | Miterial | Labor | Fquipewnt| Sobmetrmt | Maerisl | Labor | Fquipment
FLUOR HANFORD COST
IMPLEMENT INSTITUTIONAL CONTROLS
Institutionsl Controls 200 he | | [ $56.00 ] 30 $0 $11,200 ) $11,200
Fluor Hanford Field Costs 50 $0 $11.200 b1+ 311,200
Fluor HanfordG & A on Labor Cost (@ 15% $1,680 $1,620
Fluor HanfordG & A on Material Cost (@ 15% $0
Fluor HmfordG & A on Equipment Cost @ 15% 0 $0
Fluor Hanford Tota) Cont $12,830 30 $12.830
Contingency on Total Field Cost @ 20% $2,576
[TOTAL COST | $18.456
G&A = General and administrative.

e
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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.

Annunl | PerS5Years | Per30 Years| : ‘ R

Site inspection 51,792 Cost is based on 16 hours @ $112/hour for
every 50,000 fi2, Site = 672 fi2,

Radiation survey of $1,000 Cost is based on $1,000 for every 5,000 f,

Isurface soil Site = 672 fi2,

Existing cover $4,174 |Cost includes the purchass of s0il to repair ruts

maintenance and holes over 10% of the site area. Referto
Table D-16.

Vadose zone $3,750 $7,130  |Monitoring occurs once every 5 years at & cost

monitoring of $75/linear ft of borchole. Borehole
replacement occurs once every 30 years.
Refer to Table D-16.

Reporting $10,000 Select laboratory, prepare sampling plan,
document sampling event and results.

Site Review $20,000 Prepare site condition report.

| ToTAL $16966 | $23750 | 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).

Yesr |- Capital - Awanal Cest TeatVewr Cors | AMFEIDRCIRMRMteSt | ot Worh
Cost | 3%
0 | sisas 515,456 1.0000 515456
1 516,966 $16,966 0.9690 S164%0
2 $16,966 $16,966 09389 515,92
3 $16.966 316,966 0505 $13436
4 $16.966 516,566 08316 514957
s 340716 540,716 08543 534,784
6 $16.96 516,966 08278 S14.044
7 $16.966 516,966 03021 $13,608
3 $16.966 $16,966 07773 513,188
9 516,966 516,966 07532 $12.779
10 $40,716 0,116 07198 $9715
T 516,966 $16,966 07072 511,998
12 $16.965 316,966 0.6352 $11,625
1 $16.966 516,956 0.6640 $11265
14 $16,966 $16,966 0.6434 510,916
15 $0,716 540,716 - 0.6235 $25.386
16 516,966 $16,966 0.6041 ~ 510249
17 $16.966 $16.966 05854 59912
13 $16.966 516,966 0612 $9.623
19 $16966 $16,966 03456 59325
2 340,716 340,716 0.5326 521,685
21 $16.966 T 81696 05161 58,756
2 $16.966 $16,966 05001 $8,485
PT) $16.966 516,966 04846 $8222
2 $16.966 316,966 0.469% $7,967
25 340,716 540,716 04550 318,526
2 $16,966 $16.966 04409 57480
27 $16966 $16,966 04 $1.248
2 516966 $16.966 04140 $7.24
2 $16.966 $16.966 04011 $6.805
30 $47846 $47,846 03887 518,598
31 316,966 $16,966 03766 $6.389
32 316,966 $16.966 03650 $6,193
3 $16.966 $16.966 03536 55,999
" $16.966 $16,966 03427 35,814
35 340716 340,716 03121 susn
36 $16,966 $16,966 03218 $5,460
37 $16.966 $16,966 03118 $5.29
3 $16.966 316,966 03021 $5.125
3 $16,566 $16.966 02977 54,966
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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).
. Year ‘-IPM . Am MC’“ Tots) Ym m Al-lll-' Dhuur_glltnt | :  Fresemt Wmh .
‘ -1 Fost: oF R VNPT S WAL PRy L e R S
40 $40,71 $40.716 02837 511,551
a1 $16,966 $16,966 02749 $4,664
42 516,966 $16,966 02664 $4,520
43 $16,966 $16.966 02581 34379
4 $16.966 $16.966 02501 $4243
45 $40,716 $40,716 02423 39,865
4 $16,966 $16,966 02348 $3,984
47 $16.966 $16,966 02275 $3.860
43 $16,966 516,966 02205 $3,741
49 $16,966 $16.966 02136 $3,624
50 $40,716 $40,716 0.2070 $8.428
st . $16,966 $16,966 0.2006 $3,403
52 516,966 $16,966 0.1544 $3.298
53 $16.966 $16,966 0.1884 $3,196
54 $16,966 $16.966 0.1825 $3,096
ss 340,716 $40,716 0.1769 £1203
36 $16,966 $16,966 0.1714 $2.908
57 $16,966 $16,966 0.1661 523818
Fa 58 $16,966 $16,966 0.1609 £2,7130
’ 59 $16,966 516,966 0.1559 $2,645
60 547,845 $47,846 0.1511 $1.229
61 $16.966 $16,966 0.1464 $2484
62 $16,966 $16,966 0.1415 S2407
63 $16,966 $16.966 0.1375 $2333
6 $16,966 $16,966 0.1332 $2.260
65 $40.716 $40,716 0.1291 $5.256
6 316,965 $16.966 0.1251 $2,122
67 $16,966 $16.566 0.1212 52,056
o8 $16,966 $16,966 0.1174 $1.992
6 $16.966 $16.966 0.1138 $1,931
10 $40,716 $40.716 0.1103 $4,491
7 $16.966 $16,966 0.1068 $1.812
7 516,966 $16,966 0.1035 $1,756
73 $16,966 $16,966 0.1003 $1,702
7% $16,966 $16,966 0.0972 $1.649
75 340,716 $40,716 0.0942 $1,8315
76 $16,966 $16,566 0.0913 51,549
7 $16,966 $16,966 0.0884 $1,500
78 316,966 $16.566 0.0857 $1454
79 $16,966 $16,966 0.0830 $1,408
/‘« 20 $40,716 340,716 0.0805 $3278
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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).

Yoar L:g‘:l Aupea) c.“ —_— Veur (ost Annual l::;::l Rete at m WIﬂ.t .
81 $16.966 $16,966 0.0780 33
82 816,966 $16,966 0.0756 $1.283
23 $16,966 516,966 00732 31242
84 316,966 816,966 0.0709 31,203
35 $40,116 $40,716 0.0687 $2.797
86 $16,966 516,966 0.0666 §1,130
87 516,966 $16,966 0.0645 $1.0%4
38 $16966 516966 0.0625 $1.060
89 $16,966 516,966 0.0606 1028
%0 347,846 547,846 0.0587 $2.809
91 816,966 $16,966 0.0569 5965
92 $16,966 516,966 0.0551 $935
23 316,966 $16,966 0.0534 3906
94 $16,966 $16,966 0.0513 879
95 $40.716 $40,716 0.0502 52,044
96 316,966 $16,966 0.0486 $325
97 $16,966 $16,966 0.0471 5199
98 516,966 $16,966 0.0456 $T4
9 516,966 $16966 0.0442 5150
100 540,716 $40,716 0.0429 31,747
101 $16966 $16966 0.0415 $704
102 516,966 $16,966 0.0402 5682
103 316,966 516,966 0.0390 35662
104 516,966 $16,966 0.0378 $641
105 340,716 $40,716 0.0366 $14%
106 516,966 $16,966 0.0355 $602
107 $16,966 $16,966 0.0344 3334
108 316,966 $16,966 0.0333 $365
109 $16,966 $16,966 0.0323 3548
110 $40.116 340,116 0.0313 $1,274
m $16,966 516,966 0.0303 $514
112 $16,966 316,966 0.0294 499
113 $16.966 316,966 0.0235 $434
114 $16,966 316,566 0.0276 $468
115 $40,716 $40,716 0.0267 51,087
116 316,966 $14,966 0.0259 3439
nz $16,966 516,966 0.0251 3426
13 $16,966 $16,966 0.0243 $412
119 316,966 $16,966 0.0236 $400
120 $47.846 $47.846 0.0228 SN
121 316,966 316,966 0.0221 3375
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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).

ver | et | Amecm | Twbvergu | SIS ] e wen
1z $16.966 $16.966 0.0214 $363
123 $16,966 $16,966 0.0208 $353
124 $16,966 $16,966 0.0201 s11
125 $40,716 $40,016 0.0195 $7%4
126 $16,966 516,966 0.0189 $121
77 $16,966 $16,966 00183 $310
128 $16,966 $16,966 00177 $300
129 $16,966 $16,966 0.0172 $292
130 $40,716 $40.716 00167 54630
13 $16,966 $16,96 0.0161 $2713
132 $16,966 516,966 0.0156 $265
133 $16,966 $16,96 0.0152 $258
134 $16,966 $16,966 0.0147 $249
135 $40,716 $40,716 0.0142 $578
136 $16,966 $16,966 00138 $234
137 $16.966 $16,966 00134 s127
138 $16.965 516,96 0.0129 219
139 $16,966 $16.966 0.0125 212
~ 140 $40,716 340,716 oot $497
141 $16.966 $16,966 . 00118 $200
142 $16,965 $16,966 0.0114 $193
143 $16,966 516,966 0.0111 5188
144 < $16966 $16.966 0.0107 SI82
145 $40,116 $40,716 0.0104 . $423
146 516,966 $16,966 0.0101 SITl
147 $16,966 $16.966 0.0098 $166
148 316,966 $16,966 0.0094 $159
149 $16.966 $16,966 0.0092 156
15 340,716 $40,116 0.0089 $362

TOTAL PRESENT WORTH $683,381

1 Discount rate column is & calculated annual muttiplier when discount rate = (1-¢)® where &= 3.2% and n = year (1 - 150).
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Table D-16. (Alternative 2), 216-B-TA&B Crib Representative Site, Calculation Sheet 200-TW-2 Tank Waste Group,
Hanford Site, Washington State. '

o . - Qe | Uik _ - Uikt Cout C Fatended Cost -
Purchase, dellver, and place topsoll
Purchase pea gravel (purchase and delivery) 0.5 cy $55.67 $0 528 50 56 $28
Sitt loam, from Pit 30 excavate/load (4.5 cy) 1 duy $296.00 | $1,190.17 50 SO | 5296 $1,190 | $1.438
Sitt loam hauling, 1 truck 1 day $296.00] $3935S 50 S0 |329%6] 83 5698
Equipment mob/demob (front-end loader) 3 e $100.00| $352.00 50 $0 | $200| $1,056 } 31356
Place, grade, and compact backfill 5 cy $1400 | $1000 | $568 $0 $70 | 50 523 $i48
Fine grading and sceding, fncl. lime, fert. and seed s 5y 3026 | SL19 L0.18 $0 s | s10 st $13
Oversight {1 day x 8 hre/day) 3 hrs $56.00 $0 S0 ] suag $0 $443
|Subtotal Erect Costs J s0 | 5100 {$1,400] $2,675 | $4.174 |
- ) - Linit Ciomt - - -+ Fxtendod Cost .
o , Qo Sobcontract| Masevisl | Labar | Equiprent | Subcontact| Moterial| Labor | Equipment | Subwotat
Driil vadose zone borehote (cost ocears every 30 years) -

Mobilize/demobilize drill rig [ Is $625.00 | $1,875.00 $0 $0 | s625| S$1.875 | $2.500
Borings for vadose zone borchole (50 1) 50 i $8.77 | $3623 30 30 | $439] s1.B11 | s2250
Decontamination of drifl rig 1 s | $1,000.00 $1,000 30 $0 £0 $1,000
Collect/containerize IDW 1 @ $50.00 350 $0 50 $0 $50
Characterize IDW 1 cs | $700.00 $700 $0 $0 30 - $700
Transport/dispose IDW offsite 1 drums| $150.00 $150 50 30 30 5150
Oversight (includes sampling, labor, and equipment) .§ hrs $56.00 $o 30 | S448 €0 $448
PPE(i p * | dey) 1 day $31.67 $0 $32 $0 50 $32

[Subtotal Direct Costs I suoo0 | s3z Js1s1a] s3e6 | s7.030 |

V L4Vid 9-£002-T4/30d
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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,
H ' T ham .
P L I R e - Uit Cosy, - .- Extended Cost
R s - R T : . — e - - Subtetal
Y ¥ i AQuoyy U 3 t [Suncsirriet] Matertas] Laver [Eie e
FLUOR HANFORD COST
IMPLEMENT INSTITUTIONAL CONTROLS
Prepare Deed Restrictions 1 2000 b | | | $56.00 § $0 $0 $11,200 $0 $11,200
Fleer Hanford Fleld Corts $0 $0 | $t1.200 9 $11.200
Fluor Hanford G & A on Labor Cost @ 1% $1.680 $1,680
Fluor Hanford G & A on Material Cost & 15% $0 50
Fluor Hanford G & A on Equipment Cost G 15% 50 $0
Fluer Hanford Total Cost 30 $0 $12.880 50 812-.880
Contingency on Tows) Field Costs 20% 42.576
TOTAL COST $18.456
G&A = General and administrative,

V 11vda $#9-£002-Td/30d
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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 Annuaily | per 5 Years |per 30 Years Notes
Site inspection $7,168 Cost is based on 16 hours @ $112/hr for every
50,000 feet?. Site = 165,850 fi2.
Radiation survey of | $33,000 Cost is based on $1,000 for every 5,000 fi2, Site =
surface soil 165,850 fi2,
Existing cover $64,782 Cost includes the purchas of soil fo repair ruts and
Maintenance holes over 10% of the site area. Refer to Table D-
20.
Vadose zone $3,750 37,130  [Monitoring occurs once every 5 years at a cost of
monitoring 375/1f of borehole. Bore hole replacement occurs
once every 30 years. Refer to Table D-20.
Reporting 310,000 Obtain lab, prepare sampling plan, document
sampling event and results.
Site reviews $20,000 Prepare site condition report.
|  ToTALs  [si149s0| 23,750 $7,130 |
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5 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).

Yesr | CopitatCont | . AnsmatCast |- Totatvaroees [ "“‘_'”mf‘m" . Presest Worth
0 $15456 $15456 1.0000 $15456
1 $114,950 5114950 0.9650 $11.387
2 $114,950 $114950 0.9389 $107927
3 $114,950 $114,950 0.9098 $104,582
4 $114,950 $114,950 0.8816 $101,340
5 $138,700 $138,700 08543 - 5118492
6 $114,950 $114,950 0.8273 $95,156
7 $114,950 $114,950 0.8021 $92202
8 $114.950 $114.950 01113 $89.351
9 $114,950 $114,950 0.7532 $86,581
10 $138,700 $138,700 0.7298 $101,223
i 5114950 $114,950 0.7072 $81.293
12 5114950 5114950 0.6852 578,764
13 $114,950 $114.950 0.6640 $76.327
14 $114,950 $114.950 0.6434 573,959
13 $138,700 $138,700 0.6235 386,480
16 $114,950 3114950 0.6041 569,441
17 $114,950 $114,950 0.5854 367292
r 18 $114,950 $114,950 03672 $65.200
19 5114950 $114,950 0.4% $63.471
20 $138,700 $138,700 05326 $13ET2
21 $114,950 $114,950 0.516) $59,326
2 $114950 5114950 0.5001 $57481
2 $114,950 5114950 0.4846 $55,705
24 $114,950 $114,950 0.469 $53.981
25 $138,700 $138,200 04550 563,109
26 $114,950 5114950 0.4409 330,682
P2 $114950 $114950 04272 $49.107
23 5114950 5114950 0.4140 $47.589
29 $114,950 $114,950 0.4011 $46,107
30 $145.830 $145,330 0.3887 $56.684
E] $114.950 $114,950 03766 $432%
12 $114,950 5114950 03650 $41,957
33 $114950 $114,950 0.3536 $40.546
M $114,950 5114950 03427 $39,393
- 35 $138,700 $138,700 03321 $46,062
36 $114.950 $114.950 03218 336991
37 $114.950 $114.950 03118 $35341
3 5114950 $114.950 03021 $34,726
39 $114,950 5114950 02927 533,546
I 40 $138,700 $138,700 0.2837 $39.49
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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 Caphul_ Cost ‘ Anml C L ' thal Year Cost Asuuaf t::::;  Rase at Present Worth
4] £114,950 $114950 02749 $31.600
42 $114,950 5114950 0.2664 $30,62)
43 $114,950 $114,950 0258} $29,669
44 $114,950 $114,950 0.250! 328,749
45 $138,700 $138,700 02423 $33,607
46 114,950 $114,950 0.2M8 $26.5%0
47 $114,950 $114,950 02275 $26,151
43 5114950 3114950 02205 $25347
49 3114950 $114,930 0.2136 324,553
50 $138,200 $138,700 0.2070 28,711
3 $114,950 5114950 0.2006 $23,059
52 $114.950 3114950 0.1944 S22
53 $114.950 $114.950 0.1884 $21 557
54 $114,950 5114950 0.1825 520972
55 $138,700 $138,700 0.1769 $24,536
56 $114,950 $114,95%0 0.114 $19,702
5 $114950 5114950 0.1661 $19.093
38 $114,950 5114950 0.1609 $18.496
59 $114,950 5114950 0.1559 LA
&0 3145830 $145230 0.1511 322,033
61 $114,950 $114,950 0.1464 516,829
62 $114,950 3114950 0.141% st6
63 $114.950 $114,950 0.1375 5153806
o4 5114950 5114950 0.1332 153U
&5 $138,700 $133,700 0.1291 $17.906
66 $114,95%0 $114.950 0.1251 314380
67 $134,950 35114950 0.1212 313902
68 3114950 $114.950 0.1174 313,495
69 3114950 $114,950 0.1138 313,081
70 $138,700 $133,700 0.1103 . 3515299
P4 $114.950 $114,950 0.2063 2.
n 5114950 5114950 0.1035 511,897
73 $114,950 $114,950 0.1003 NS
74 5114950 5114950 0.09712 LM
5 $138,700 $138.700 0.0942 313066
76 3114950 5114950 0.093 510,495
n $114.950 5114950 0.0884 $10,162
78 3$114,950 $114,950 0.0857 59,851
79 3114950 $114,950 0.0830 39,541
30 $138,700 $138,700 0.0305 $11,165
81 $114.950 $114,950 0.0780 $8,966
82 $114,950 $114.950 0.0756 $8,690
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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 | CapisiCest |  Amnwal Cont | Total Vear Cost st ”::;:1” Ritem - |  Prexat Wenb

a3 Sll4.950 Sl14.950 0.0732 - $8,414
84 $114,950 $114950 0.0709 38,150
85 $138,700 $138.700 0.0687 $9,529
86 £114.950 $114950 0.0666 $7.656
7 $114,950 $114,950 0.0645 $7.414
a8 $114930 $114,950 0.0625 37,184
89 $114,950 $114,950 0.0606 $6,966
%0 $145830 $145830 0.0587 38,560
91 $114,950 511495 0.0569 36,541
92 $114.950 3114950 0.055 $6334
923 3114950 $114950 0.0534 $6,138
o4 $114,950 3114950 0.0513 $5.954
95 $138,700 $138,700 0.0502 $6,963
9% $114,950 $114.950 0.0486 . 35,587
97 3114950 $114,950 0.0471 $5414
98 5114950 3114950 0.0456 $5242
99 3114950 $114,950 0.0442 $5.081
100 $132.700 $138,700 0.0429 $5.950
1ot 5114950 $114.950 0.0415 4,770

(‘\, 102 $114,950 $114,950 0.0402 $4,621
103 $114.9%0 $114.95% 0.0390 $4,483
104 £114,950 3114950 0.03718 $4.345
105 $138,700 $138,706 0.0366 55,076
106 $114.950 $114.950 0.0335 34,081
107 $114.950 3114950 0.0344 33,954
108 5114950 3114950 0.0333 $3.828
109 3114950 $114.950 0.03 $MN3
110 $138,700 $133,700 0.0313 34341
m 3114950 $114,950 0.0303 $3.483
112 $114.950 2114,950 0.0294 $3.380
113 5114950 5114950 0.0283 3276
114 5114950 5114950 00276 2173
11s $138,700 3$138,700 0.0267 $3.703
116 311495 3114950 0.0259 2977
117 $114,950 3114950 - 0.0251 52885
113 $114.950 $114.950 0.024) .M
119 $114,950 $114,950 0.0236 213
120 $145.330 $145330 0.0228 $3325
¥ 5114950 3114950 0.0221 $2.540
1z 35114950 3114950 0.0214 $2,460
123 5114950 3114950 00208 32391

f-\' 124 3114950 St14950 0.0201 2311
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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 Cost |  Amowal Cost | Total VearComt | A" !?:::,' ! Rateat Presst Worth
125 $138,700 $138,700 0.0195 52,705
126 $114,950 5114950 00129 52173
127 $114950 $114,950 0.0133 52,104
128 $114,950 5114950 0.0177 52035
129 $114,950 $114950 0.0172 $1.977
130 $138,700 $138,700 0.0167 52316
131 $114,950 $114.950 0.0161 51851
132 $114,950 - 5114950 0.0156 $1,793
133 $114,950 $114.950 0.0152 51,747
134 $114.950 $114.950 0.0147 31,690
135 $138.700 $138,700 0.0142 $1.970
13 $114,950 514,950 0.0138 $1.386
W7 $114950 $114.950 0.0134 51,540
138 $114,950 5114950 0.0129 $1483
139 $114,950 5114950 0.0125 51437
140 $138.700 $138,700 0012 51692
14) $114,550 3114950 00118 $1356
142 $114,950 $114.950 00114 $1310
143 3114,950 $114,950 00111 31276
144 $114,950 $114.950 0.0107 $1230
145 $138,700 $138,700 0.0104 $1442
145 $114,950 $114.950 0.0101 SL16!
47 $114,950 5114950 0.0098 SL1Z7
142 5114950 $114950 0.0004 $1,081
149 $114.950 5114950 0.0092 51,058
150 $138,700 $138,700 0.0089 $1,234

TOTAL PRESENT WORTH 53,718,138

1. Discount rate column is a calculaied annual multiplier when discount rate = (1-¢)" where e = 3.2% and n = year (1 - 150}
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Tah!e D-20. (Alternative 2}, 216-B-38 Trench Reprcsentntxve Site, Calculation Sheet 200-TW-2 Tank Waste Group, Hanford Site, Washington State.

il e | T ~ EntesdedCost Sbtorn
. o . : IR Sﬂhmﬁ ! M Sterial _r Labor rfquipmlt Slbenlnttrilﬂa-hl l LIWJ Equipment
Parchase, deliver, and place tapsoll
Purchase pes gravel {purchase and 1230 cy $55.67 50 $6.847 $0 [1) 56,237
delivery)
Silt Toamn, from Pit 30 excavate/ioad 5 day $296.00 | S1,190.17 50 30 | s1480| ss9%1 140
{1.107cy)
Silt loam Maufing, 2 trucks (S days each) | 10 day £296.00 $198.53 0 0 | 52.960] %3986 $6.946
Equipment moty'demob (front-end 4 o $100.00 $352.00 $0 80 $400 $1,408 $1,808
oader)
Place, grade, and compact backfill 1.230 cy $14.00 $10.00 $3.68 30 $17220 [512,300] $6,986 $36,508
Fine grading snd secding, incl. lime, 1843 5y $3.26 st.19 so.18 50 5479 | 52193 $132 $3,004
fert, and seed
Oversight (§ days x 8 hra/dsy) 40 hrs $36.00 50 30 $2.240 30 $2.240
(Subtotal Direct Costs | ) [ 26347 [$21,573] s18663 | 564,78 |
o . h ' Extended Cost
e - ol Sebtotal
L = - S mms#ﬁ.mu[mmr]um[e«w S
Drili vadose rone berehole (eut oceurs mso *ars)
Mobilize/demobitize drill rig ) Is $62500 | $1,875.00 30 $0 $625 $1.875 $2.500
Borings for vadose zone borchole (SO )| 50 it .77 $36.23 50 50 $439 $1,811 52,250
Decontsmination of drill rig 1 s $1,000.00 $1,000 $0 50 $0 $1,000
Collect/containerize IDW 1 ca $50.00 $50 $0 30 $0 $50
Charscterize IDW 1 o $700.00 $100 $0 $0 $0 $700
Transport/dispose IDW offsite 1 drum $150.00 5150 $0 50 $0 $150
Oversight (includes sampling, tabor, and | 8 hrs $56.00 50 s¢ $448 4] $448
equipment)
PPE (1 p* 1 day) 1 day $31.67 $0 $32 50 50 $32
{Subtetal Direct Costs T 51,500 | s32 [st.512| s36as [ Sn130 |

IDW = [nvestigation derived waste.
PPE = Personal protective equipment.
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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,
N RS .  UsKCest _ - Extended Cost
fteta Quantity | Ush Subiotal
: - | Subeontraet l Maurhl] Laber qunipnut Subeontra;] Maurid] Labor. ] Equipment
FLUOR HANFORD COST
IMPLEMENT INSTITUTTIONAL CONTROLS
Frepare Deed Resthctions 200] hr] 1 ] $56.00] 30] 811,200 30 311200
Fluor Hanford Fleld Costs SO0  $11.200 0 $11.200
Fluoe Hanford G & A on Labor Cost @ 15% $o $0 $1,6%0 $0 $1,680
Fluor Hanford G & A on Material Cont @ 15% $0 0 $0 %)) 0
Fluor Hanford G & A on Equipment Cost (3 15% $0 $0 $0 30 $0
Fluor Hanford Total Cost 30 30 $12,880 $0 $12,8380
Contingency on Total Field Costs (3) 20% $2,576
| TOTAL COST | $154%6 |

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,

Item '  MemGoat - Notes
. Amnually {perS¥Yesrs|per30 Years| :
Site inspection $1,792 Cost is based on 16 hours @ $112/hr for every
: 50,000 feet2, Site = 3,000 fiZ,
Radiation survey of | $1,000 Cost is based on $1,000 for every 5,000 fi2, Site =
surface soil 3,000 2,
Existing cover 34,776 Cost inctudes the purchase of $oi! to repair ruts and
maintenance . holes over 10% of the site area. Refer to Table D-24.
Vadose zone $3,750 37,130  |Monitoring occurs once every 5 years at a cost of
monitoring . |375/f of borehole. Borehole replacement occurs
once every 30 years. Refer to Table D-24.
Reporting $10,000 Obtain lab, prepare sampling plan, document
sampling event and results.
Site reviews $20,000 Prepare site condition report .
|  TOTALS | s17568 | $23750 | 7,030 |
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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).

Year Caphts} Cont AnfiOntt | TouiVearcen | AweiDimemtButent | pgrweny
LY $15456 $13A56 1.0000 315456
1 517568 517,568 09650 $17.024
2 317568 $17.568 0.9389 516,495
3 517,568 $17,568 0.9058 515,984
4 517,568 517,568 08316 $15.488
5 341318 $41318 0.8543 $35.298
3 $17,568 $17.568 08278 514,343
7 $17,568 $17.568 0.8021 514092
8 517,568 517,568 0.777 $13.656
9 317,568 $17.568 0.7532 $13213
10 541318 541318 0.7298 $30,154
" $17.568 317,568 07072 $12428
12 $17,568 $17,568 06352 512,018
13 517,568 517,568 0.6640 $11,665
14 $17,568 517,568 06434 511304
15 s41318 $41,318 0.6235 525,762
16 $17,568 317,568 0.6041 $10513
17 317,568 517,563 0.5854 510285
18 $17.568 $17.568 05672 59,965
19 $17.568 517,568 0.5496 59,656
20 $41318 341,318 05326 522,006
21 $17.568 517,568 05161 $9,067
22 317563 317568 0.3001 33.736
23 $17,568 317,568 04346 38314
24 $17,568 517,568 0.46% 38250
25 541318 $41318 0.4550 $18,500
2 $17,568 $17.568 04409 $7.746
27 $17.568 $17.568 04272 57,505
28 $17.568 $17.568 04140 1273
29 317,568 $17,568 0.4011 37.047
30 $43.448 $43,448 0.3887 $18332
3 $17.568 $17,568 03766 56,616
32 317,568 $17,568 03650 $6.412
33 317,568 317,563 03536 56212
34 517568 517,568 03427 56,021
35 541318 $41318 03321 s13,722
36 $17.568 317,568 03218 35,654
37 $17.568 $17,568 03118 $5478
38 517,568 317,568 03021 $5,307
a9 317,568 ) 517,568 0.2927 35,142
40 $41318 541318 02837 $11,722
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Table D-23. (Alternative 2), 216-B-57 Crib Reprcscntative.Sitc Present Worth Analysis 200-

' PW-5 Fnsswn Product Rich Process Waste Group, Hanford Site, Washington State, (4 pages).
Year Caplta) Cast Amnm W Tors) \rmm i ““""’m" Ratews | Preess Worth |
4 $17,568 $17,568 02749 $4.330
2 517,568 $17,568 02664 $4,680
43 $17.568 $17,568 02581 $4.534
44 , $17.568 $17,568 02501 $4,394
45 $41,318 $41,318 02423 $10,011
46 $17.568 $17,568 02348 $4,125
4 $17.568 $17,568 02275 $3.997
48 517,568 517,568 02205 $3.874
49 $17,568 517,568 02136 53,753
50 341318 $41318 02070 58,553
51 $17,568 $17,568 02006 3524
s2 $17,568 $17,568 0.1944 $3415
53 517,568 $17,568 0.1384 $3310
4 $17.568 $17.568 0.1825 $3,206
55 541,318 $41,318 0.1769 $7.309
56 517,568 517,568 01714 3,011
57 $17,568 $17,568 0.1661 52918
58 $17.568 $17.568 0.1609 2827
59 $17.568 $17.568 0.1559 $2.719
~ 60 $43,448 $43.448 0.1511 $7321
| 61 $17,568 $17,568 0.1464 52,512
62 $17.568 317,568 0.1419 $2493
63 $17,568 $17,568 0.1375 $2.416
64 $17,568 $17.568 0.1332 $2340
65 $41318 $41.318 01291 35334
66 $17,568 $17,568 0.1251 $2,198
67 $17,568 517,568 0.1212 $2.129
68 $17.568 $17.568 0.1174 2,063
69 $17,568 $17.568 0.1138 $1.99
70 $41313 $41.318 0.1103 $4,557
n $17,568 $17,568 0.1068 51576
iz $17,568 517,568 0.1035 $1.818
7 $17,568 $17,568 0.1003 51,762
74 $17,568 $17,568 0.0972 $1,708
75 $41318 541318 0.0942 $1892
7% $17,568 317,568 0.0913 $1.504
T $17,568 517,568 0.0884 $1.553
78 $17.568 $17,568 0.0857 $1,506
7 $17,568 517,568 0.0830 $1458
80 $41318 341318 0.0805 $3326
81 517,568 $17.568 0.0780 $1370
82 517,568 $17,568 0.0756 1328
4 83 $17.568 $17,568 0.0732 51,286
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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).

Year Capival Cont Awronal Coat Torl Year Coxt Annusi Dmlt Rate a1 Prrumt Wnr!h
84 317,568 $17.,568 0.0709 . $1246
85 $41.318 $11318 0.0687 32,839
86 $17.568 $17,568 0.0666 $1.170
87 $17,568 $17.568 0.0645 51,13
88 $17.568 $17.568 0.0625 $1.098
89 $17,568 $172.,568 0.0606 $1,065
9 $48,448 343,448 0.0587 5234
21 - 317,568 317568 0.056% $1,000
92 $17,568 $17,568 0.0551 $968
93 $17.568 517,568 0.0514 5938
b $17,568 $17,568 0.0518 $910
95 41018 $41318 0.0502 52,074
96 $17.,568 $17.568 0.0436 5354
97 317,568 517568 0.0471 a7
o8 317568 317,568 0.0456 5801
9 17,568 $17.568 00442 s
100 $41313 541318 0.0429 LT3
101 517,568 517,568 0.0415 729
102 317,363 317,563 D.0a02 $706
103 : 317,568 $17,568 0.0390 $685
104 $17,568 $17.568 00378 3664
105 $41.318 $41318 0.0366 51,512
106 317,568 $17.568 0.0355 3624
107 317,568 $17568 0.0344 5604
108 317568 $17.568 0.0133 3535
109 517,568 $17.568 0.0322 $367
e sat3g sa1a1s 0.0313 $1.293
m $17.568 $17.568 0.0303 3512
m $17.56% $17,568 0.0294 $517
113 317,563 317,563 0.0235 ) 3501
114 - $17,568 $17,568 0.0276 3435
115 541318 341,318 0.0267 51,103
116 $17.568 $17.568 0.0259 5455
117 $17.568 $12.,568 0.0251 4
118 $17,568 517,568 0.0243 a7
119 $17.568 $17,568 0.0236 8415
120 $48.448 348448 0.0223 51,105
121 $17,568 $17.56% 0.0221 $138
112 $12.568 $17.568 00214 $376
122 $17,568 $17.568 0.0208 3365
124 317,563 517,568 0.0201 3353
125 $41312 4118 0.0195 5806
126 512,568 $17.568 . 0.0189 53132
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Table D-23. (Altemnative 2), 216-B-57 Crib Representative Site, Present Worth Analysis 200-

e PW-S5 Fission Product Rich Process Waste Group, Hanford Site, Washington State, (4 pages).

Yeor |  CophaiCos | AmmwalCem’ | TewdVewrCom | x‘"‘”’:‘;‘“"‘" " Prestat Warth
127 317,568 317,568 0.01%3 32
128 $17.568 517,568 0.0177 331
129 $17,568 $17,568 0.0172 3302
130 341318 341318 0.0167 $6%0
131 $17.568 $17.568 0.0161 3283
132 $17.568 $17.568 0.0156 $274
3 $17.568 517,568 0.0152 5267
134 317,568 517,568 0.0147 3258
135 $41318 341,318 0.0142 $587
136 $17.568 517,568 00138 $242
137 $17.568 $17.568 0.0134 5235
138 317,568 $17.568 0.0129 27
139 $17.568 517,568 0.0125 $220
140 M8 1318 0.0122 3504
141 517,568 $17,568 0.0118 £207
142 $17.568 $17,568 0.0114 3200
143 317,568 $17,568 0.0111 $195
144 $17.568 317,568 0.0107 5188
145 : $41318 541318 0.0104 $430
' 145 $17,568 517,568 00101 177
147 $17,568 $17.568 0.0098 Nnn
148 $17.568 $17,568 0.00%4 $165
149 $17.,568 $17.568 0.0092 3162
150 S$4131% $41318 0.0089 $368

TOTAL PRESENT WORTH $792,641

1. Discount rate colurmn is a calculated snnual muttiplier when discount rate = (1-¢)" where e = 3.2% and o = year (1 - 150).
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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.

e { Quastny] . Untt }— e : Extended Con : Subtotal
et e Al e et 22 $55.67 0 S122 30 $0 $122
Purchase pea gravel (purchase and delivery) cy :
Silt loam, from Pit 30 excavate/load (19.8 cy) 1 day $296.00 | $1,190.17 50 50 sggg ssl.go ss! 436
Silt loem hauting, 1 truck 1 day $206.00 1 519848 30 $0 s 3 95
Equipment moby/demob {front-end losder) 3 ) $10000 | $352.00 50 0 §300 | $1,056 51,355
Place, grade, end compact backfill 22 oy 81400 § 51000 | 3568 $0 $308 $220 $125 $653
Fine grading and seeding, incl. lime, fert, and seed 10 sy 5026 | SL19 $0.18 50 53 si2 ) 16
Oversight {1 day 1 8 hra/day) 8 hrs $56.00 30 50 $44% S0 $44%
{Subtotal Direct Costs T 50 | a3 [ sisn2 | sazme | s4776 |
nem - © UnltCet Exterxled Coat
_ _ Omatorf Subcontract] Mawriak| Labor | Equipment [ Sbeotract|  Manvial | Labor | Equiment >
Dril vadose zone borehole (cost 0ocars every 30 yeans)
Mobilize/demabitize drill rig i Is $625.00 [ $1,375.00 50 S0 $625 51373 $2,500
Borings for vadose zone borehole (50 ) 50 It 277 | 83623 50 50 $439 -1 s1.81 $2.250
Decontamination of drill iy 1 s | 5100000 $1.000 0 50 50 £1.000
Collect/containerize [DW | a $50.00 $50 50 30 $0 $50
Charscterize IDW 1 e | $700.00 $700 0 $0 $0 $700
Transport/dispose IDW offsite ! drum | $150.00 $150 $0 50 50 $150
Oversight (incudes sampling, 1ebor, and equipment) L} hry 356.00 30 30 $448 30 $448
PPE(Ip®1day) 1 dey $31.67 50 $32 50 30 $12
{Subtotal Direet Costs T 51900 [ $32 | sts12 { $368 | s$7,130 |

Vv 14dVidd $9-£002-Td/30d
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Table D-26. (Alternative 2), 241-B-361 Settling Tank, Periodic Cost 200-TW-2 Tank Waste Group,

Hanford Site, Washinpton State.

: 1tem Cost -
© ltem Notes
Lo Annully jper 8 Years{per 30 Years ‘ :
Site inspection 51,792 Cost is based on 16 hours @ $112/br for every
50,000 fi2, Sitc = 314 s,
Radiation survey of | $1,000 Cost is based on $1,000 for every 5,000 fi2, (Site =
surface soil 314 fi2,
Existing cover 54,097 Cost inchudes 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 S years at a cost of
monitoring $751f of borehole. Borehole replacernent occurs
once every 30 years. Refer to Table D-28.
Reporting $10,000 Obtain lab, prepare sampling plan, document
sampling event and results.
Site reviews $20,000 Prepare site condition report.
TOTALS | 516889 | $23750 | 57,130 |
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Table D-27. (Alicrnative 2), 241-B-361 Settling Tank, Present Worth Analysis 200-TW-2 Scavenged Tank Waste
Group, Hanford Site, Washington State, (4 pages).

ver | copatom | AmesiCw | Teut¥VeerCou A D e ] preem o |
0 56,015,456 $6,015,456 1.0000 $6,015456
1 $16,889 516,889 0.96%0 316,365
2 $16,889 516,889 09389 $15,857
3 $16,389 $16,389 0.9098 $15,366
4 $16,289 $16,389 08816 $14,889
s $40,639 $40.639 0354 $34.718
6 $16,889 $16.389 03278 $13,981
7 $16,889 $16.889 0.5021 $13.547
) $16,389 $16.389 07173 $13,128
9 516,889 $16,389 0.7532 $12.721
10 $40,639 $40639 0.7298 . $29458
T $16,289 $16,389 07072 11,944
12 $16,889 $16.389 0.6852 $1.572
13 $16,889 $16,589 0.6640 511,214
14 $16,589 $16.389 0.6434 $10,866
15 340,639 $40,639 0.6235 $257338
16 $16,289 $16.889 0.6041 $10.203
T} $16,.889 $16.589 0.5854 $9,887
r 18 $16.389 $16,389 0.5672 $9,579
19 $16,889 $16.359 0.5496 $9.282
20 $40,639 $40,639 0.5326 £),644
21 $16,889 $16,889 05161 $8,716
n $16.889 $16,389 0.5001 38,446
n $16,889 $16,889 0.4846 8,184
24 $16,389 $16.889 0.46% $7,931
25 $40,63% $40,639 04350 318,491
2 $16.389 516,389 0.4409 $7,446
77 $16,889 516,389 04272 $7215
28 $16,889 $16.389 04140 $6,992
29 $16,389 $16.289 0.4011 $6,774
30 47,769 $47,769 0.3887 518,568
31 $16,289 $16,889 03766 36360
32 $16,289 $16.589 03650 $6,164
33 516,889 $16,389 03536 $s912
34 $16.389 $16,589 03427 35,788
35 $40,639 $40,639 03321 $13496
3% $16,389 $16389 03218 35,435
37 $16,589 $16.889 03118 $5.266
38 $16,389 $16.889 03021 35,102
39 $16,889 $16.889 . 029 $4.943
—~ 40 $40,639 $40,639 02837 511,529

D-217




DOE/RL-2003-64 DRAFT A

Table D-27. (Alternative 2), 241.B-361 Settiing Tank, Present Worth Analysis 200-TW.2 Scavenged Tank Waste
Group, Hanford Site, Washington State, (4 pages).

Year Capital Cont AnséstCost .|  Tetal Year Cost Anmusl ‘;";:'1" Rute at Present Worth
at $16.889 516,589 02749 $4.643
2 316,889 316889 0.2664 54,499
a3 $16.889 316,889 02581 $4,359
s $16.829 $16,889 02501 $4.224
as $40,639 $40.639 02423 $9.847
n $16,889 516,829 02343 $3,966
47 $16.389 $16.889 02275 $3.842
a8 $16.889 $16289 02205 $.72
T $16.889 516,889 02136 $3,607
50 $40,639 $40,639 02070 3412
51 $16.889 516889 02006 33,388
52 $16.889 $16.889 0.1944 $3.283
53 $16,889 $16.889 0.1884 IR
v $16,889 316,889 0.1825 $3,082
55 $40,639 $40.639 0.1769 7,189
56 $16.889 $16.889 01714 $2.895
57 $16.889 516,889 0.1661 2,805
58 $16.389 $16.889 0.1609 52,717
59 $16.889 $16.889 0.15%9 1633
60 $47,769 $47,769 0.1511 $7213
3 $16.389 $16,889 0.1464 2473
& $16,889 $16,489 0.1419 2397
3 316,289 $16,889 0.1375 230
o $16,.889 516,389 0.1932 $2250
65 $40,639 $40,639 01291 $5246
66 $16.889 516,889 0.1251 2113
67 $16,889 516,289 0.1212 $2,047
o8 $16.389 $16,889 01174 s1o0
69 516,389 516,889 0.1138 S1.922
7 $40539 $40,639 1103 At
7 $16.889 316,589 0.1068 $1.804
o 516,889 $16.889 0.1035 1,743
) $16.289 $16.280 0.1003 1,694
74 $16.889 $16.289 0.0972 $1,642
75 $40,639 $40,639 0.0942 33828
7 $16.889 516,389 0.0913 $1.542
7 $16.889 516,889 0.0884 $1493
8 $16,839 $16,880 0.0857 S1.447
) $16.889 $16.889 0.0830 81,402
%0 $40,639 $40,639 0.0805 $3271
5 $16.889 $16,889 00780 $1317
82 316,889 $16,889 0.0756 s1277
83 316,389 516,430 0.0732 $1.236
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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).

Cvesr | CopitstCest | AmmesiCws | Teta) Vear Ow "-“"”3:1" RS | prepest Worh
8 516,589 516,389 0.0709 51,197
1 540,639 $4,639 0.0687 52,192
% 516,389 $16,489 0.0666 51,125
57 516,389 $16,359 0.0645 $1.089

88 516,389 516,089 0.0625 $1,056
89 516,389 516,389 0.006 $1.023
% 547,769 $47.769 0.0587 52,804
o1 316,589 516,389 0.0569 $%1
% 516,389 516,389 00551 5931
91 516,889 516,339 00534 %02
5 $16389 $16389 00518 5875
95 $40,639 $40,639 00502 52,00
% 316389 516,389 0.0486 S8
9 516,389 516,359 0.0471 5795
% 316,589 516,389 00456 70
% 516,589 516,485 0.0442 $746
100 340439 540,639 0.0429 51,743
101 316,559 316,559 0.0415 s™1
102 316,889 $16.389 0.0402 5679
103 316,599 516389 003% 5659
104 316,289 316,489 00378 3638
105 $40,639 540,639 0.0366 51,487
106 316,589 516,389 0.0355 5600
107 516,589 516,889 0.0344 sssl
108 516599 516,889 00333 5562
109 $16.389 516,389 T 3346
110 340,639 340,639 0.0313 51272
m 316,589 516,389 0.0303 5312
2 516,389 516389 0.0254 3457
13 516,889 516,889 00285 s431
14 $16,589 516,389 00276 5466
113 540,539 540,639 0.0267 $1.085
116 516289 316385 0.0259 $a37
15 316889 51689 0.025) $424
e 316,589 316,589 00243 3410
19 $16589 316,489 0.0236 539
120 347,169 $47,769 0.0228 51,089
21 516,589 $16,889 0.0221 )
12 516,885 $16.589 00214 5361
123 516889 $16.389 0.0208 5351
124 316,589 $16.589 00201 5339
125 $40,639 $40639 0.0195 5792
12 316389 316889 00159 $319
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Table D-27. (Alternative 2), 241-B-361 Settling Tank, Present Worth Analysis 200-TW-2 Scavenged Tank Waste

DOE/RL-2003-64 DRAFT A

Group, Hanford Site, Washington State, (4 pages).

Veor | CopimiComt | AmmuatCon Total Yeur Cont Anmual ':';:1" Rateal 1 pvesent Worth .
127 $16,889 $16.889 0.0183 $309
128 516,889 $16.829 00177 $299
129 316,889 $16,889 00172 $29
130 $40,639 $40,639 0.0167 3679
131 516,589 $16.389 0.0161 I
132 16489 $16.889 00156 5263
133 $16.889 $16.889 0.0152 5257
134 $16,889 $16889 00147 5248
135 $40,639 $40,639 00142 $577
136 $16.589 $16,889 00138 $233
137 $16,889 $16.889 00134 5226
138 $16.889 516289 00129 $218
139 516,889 $16.889 00125 5211
140 $40,639 $40,639 00122 549%
141 516,889 $16,889 00118 5199
142 16,889 $16.389 00114 5193
143 $16,289 $16389 ool 5187
144 $16,889 $16.589 0.0107 sist
145 $40,639 $40,639 0.0104 423
146 $16,889 16,889 00101 $171
147 $16.889 $16889 0.0098 $166
148 $16,889 $16,889 0,009 3159
149 $16.889 316,889 0.0092 $155
150 540,639 540,639 0.0089 $362
TOTAL PRESENT WORTH |  $6.680,995

1. Discount rate column is a cakeulated armual multiplier when discount rate = (1-¢)" where ¢ = 3.2% and n = year (1 - 150).
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1Z¢-a

hddlver.ndwﬂ

Purchase pea gravel (purchase and delivery) 03 §55.67 $0 $0 $0 $117
Silt loam, from Pit 30 excavate/load (2.7.8 cy) 1 $296.00| $1,190.17 $0 $296 §1,190 $1,486
Silt loam hauling, 1 truck 1 $296.00| $398.5 $0 $296 $399 $695
Equipment mob/demob (front-end loader) 3 $100.00] $352. $0 $300 §1,056 $1,356
Place, grade, and compact backfill 3 $14.00) $10.00 $5. $0 $30 817 $89
Fine grading and seeding, incl. lime, fert, and seed 4 $0.26 $1.19 $0.18 $0 $5 $1 $7
Oversight (1 day x 8 hrs/day) 8 $56.00 $0 $448 $0 $448
[Subtotal Direct Costs $0[ $1,375]  $2,662]  $4,097

Drill vadose zone borehole (cost occurs every 30 years)
Mobilize/demobilize drill rig 1 $625.00 | $1,875.00 50 $0 $625]  §1,875 $2,500
Borings for vadose zone borehole (50 ft) 50 $8.77 | $36.23 $0 $0 $439|  $1,811 $2,250
Decontamination of drill rig 1 $1,000 $0 $0 $0 §1,000
Collect/containerize IDW 1 $50 $0 $0 $0 §$50
Characterize IDW 1 $700 $0 $0 $0 $700
Transport/dispose IDW offsite 1 i $150 50 $0 S0 $150
Oversight (includes sampling, labor, and equipment) 8 $56.00 $0 $0 $448 $0 $448
PPE (1 p* 1 day) 1 $31.67 $0 $32 $0 $0 $32

[Subtotal Direct Costs $1,900] $1,512]  $3,686] $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,

FLUOR HANFORD COST

Hanford Site, Washington State.

81

IMPLEMENT INSTITUTIONAL CONTROLS
Prepare Institutional Controls [ 200 [ wr | [ | ss6.00 | $11,200 50 511,200
Fluor Hanford Field Cost $11,200 $0 $11,200
Fluor Hanford G & A on Labor Cost@  15% $1,680 $1,680
Fluor Hanford G & A on Material Cost @ 15% $0
Fluor Hanford G & A on Equipment Cost
@ 15% $0 0
Fluor Hanford Total Cost $12,880 $0 512,880
Contingency on Total Field Cost@ 20% $2,576
TOTAL COST §15,456

G&A = General and administrative.
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