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DOE/RL-2004-85 DRAFT A

APPENDIXD

TABLES FOR THE BASELINE HUMAN-HEALTH RISK ASSESSMENT,
SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT, AND
GROUNDWATER PROTECTION RISK ASSESSMENT

DA1.0 INTRODUCTION

This appendix contains tables that support the discussion in Section 2.7 of the feasibility study,
which summarizes the detailed risk-assessment presentation in the remedial investigation.

The tables in this appendix are condensations of those in DOE/RL-2004-25, Remedial
Investigation Report for the 200-PW-2 Uranium-Rich Process Waste Group and 200-PW-4
General Process Condensate Group Operable Units.
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Constituent Name

207-A South
Retention
Basin

216-A-10
Crib

216-A-19
_ Trench

216-A-36B
Crib

. 216-A-37-1

Crib

- 216-B-12
Crib

Table D-1. Summary of Nonradiological Contaminants of Potential Concern Identified at Each Representative Waste Site,

216-S-7 Crib

Eco | GWP

Eco | GWP

Eco | GWP

Eco | GWP

Eco | GWP

Eco | GWP

Eco | GWP

| 2-(2.4,5-Trichlorphenoxy) Propionic

xl

2.4-Dichlorophenoxvacetic Acid

xl

Acetone

xl

Aluminum

Arsenic

Barium

Beta-1,2,3.4,5.6-

X* X

Bis(2-Ethylhexyl) Phthalate

Boron

Butylbenzyl Phthalate

xl.

Chromium VI

xl

Isophorone

>4

Manpanese

Methylene chloride

Nitrate and nitrate/nitrite as N ®

Nitrate as N

Nitrite as N

Qil and Grease

ol A Y

Pentachlorophenol

Silver

Total petroleum hydrocarbon —
Kerosene

Tributyl phosphate

X X

XI

Uranivm

X X

X

Vanadium

X

Note — Blank cells indicate that constituents were no
* No screening value is available, and either concen

® Nitrate/nitrite screened against nitrite risk-based criteria.

Eco = ccological: screened against WAC 173-340-900, “Tables,” Table 749.3
GWP = groundwater protection: screened against WAC 173.340-747,

t present in concentrations that exceeded both the background and screening values,
tration exceeds background or no background is available.

“Ecological Indicator Soil Concentration for Protection of Terrestrial Plants and Animals.”
“Deriving Soil Concentrations for Ground Water Protection,” calculated values.
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Table D-2. Summary of Radiological Contaminants of Potential Concern Identified at Each Representative Waste Site.

Constituent

207-A South
Retention Basin

- 216~-A-10 Crib

216-A-19 Trench

216-A-36B Crib

216-A-37-1 Crib

216-B-12 Crib

216-S-7 Crib

Name

Ind

W

Eco

Ind

GwW

Eco

Ind

GwW

Eco

Ind

GwW

Eco

Ind

GwW

Eco

Ind

GwW

Eco

Ind | GW | Eco

Cs-137

X

X

H-3

X

X

X

X

X X

1-129

K-40

Nb-94

Ni-63

Np-237

Ra-226

Sn-126

Te-99

Th-230

U-234

X

U-238

X

Groundwater protection and industrial direct exposure results mod

Version 6.21, based on laboratory sample results.

Ecological data were screened against biota concentration guidelines in DOE-STD-1153

Biota.

Blank cells indicate that constituents did not contribute te 2 model

background and the screening values for ecological risk.
Eco = ecological.
GW = groundwater protection.
Ind = industrial direct exposure,

cled with RESRAD (residual radioactivity) computer model (ANL 2002, RESRAD for Windows,
-2002, A Graded Approach for Evaluating Radiation Doses to Agquatic and Terrestrial

ed dose and/or risk for human health, or were not present in concentrations that exceeded both the

V LIVAA $8-+00Z-Td/20d
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Table D-3. Summary of Exposure Assumptions for Industrial
Soil Risk-Based Concentrations.

Parameter Symbol Units Industrial Land Use ™®
Target risk TR unitless 1.0 E-05
Target hazard quotient THQ unitless 1
Oral reference dose RiDo mg/kg-day chemical specific
Oral cancer potency factor CPFo kg-day/mg chemical specific
Inhalation reference dose CPFi mg/kg-day chemical specific
Inhalation cancer potency factor RIDi kg-day/mg chemical specific
Unit Conversion factor UCF mp/kg 1.0 E+06
Body weight —adult BWa kg 70
Carcinogenic averaging time ATC years 75
Noncarcinogenic averaging time ATN years 20
Exposure frequency EF unitless 0.4
Exposure duration ED years 20
Incidental soil ingestion rate SIR mg/day 50
Inhalation rate - carcinogens INHc m’/day 20
Inhalation rate - noncarcinogens INHnc m¥/day 20
Gastrointestinal absorption factor ABSgi unitless 1
Inhalation absorption fraction ABSinh unitless 1

*WAC 173-340.745, “Soil Cleanup Standards for Industrial Properties,” (equations 745-1 and 745-2).
PWAC 173 -340-750(4), Clcanup Standards to Protect Air Quality,” “Mecthed C Air Cleanup Levels.,”
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Table D-4. Comparison of Maximum Shallow-Soil Concentrations Above Background to

Soil Risk-Based Concentrations. (4 Pages)

Constituent Number of | Number Frequency .Mﬁximum Industrial %ﬁcm:r:;:r
" Class Constituent Name Units | " Samptes |of Detects| O |- Detected [ 9 RBC' | Exceed Industrial
, Defection |  Result Soil RBC?
207-A South Retention Basin
CONV Nitrate and nitrate/nitrite as N* mg/kg 13 13 100% 209 3.50 E+05 No
CONV Nitrate as N mg'kg 13 11 85% 21.8 5.60 E+06 No
METAL Arsenic mg/ke 13 10 77% 9.98 87.5 No
METAL Silver mg/kg 13 2 15% 5.01 17,500 No
PEST/PCB ;’-éi-"-5'"ichlomphen°xv)Pr°P!°ﬂi° pefke 13 4 31% 33 2.80 E+07 No
PEST/PCB 2,4-dichlorophenoxyacetic acid pe/kg 13 1 8% 7.1 3.50 E+07 No
SvVoC Butylbenzylphthalate pe/kg 6 1 17% 110 7.00 E+08 No
svoc Diethylphthalate pg/'kg 6 1 17% 320 2.80 E+09 No
216-A-10 Crib
CONV Nitrate and nitrate/nitrite as N* mg/kg 1 H 100% 1.0 3.50 E+05 No
COoNv Nitrite as N mg/kg 1 1 100% 0.40 3.50 E+05 No
METAL Antimony mg'kg 1 1 100% 048 1,400 No
METAL Boron mg/'kg 1 1 100% 0.89 7.00 EH05 No
Beta-1,2,3,4,5,6- o
PestPCD hexachlorocyclohexane (B-BHC) re/ke 1 1 100% 70 72917 No

V 1AVdd $8-+002-T¥/20d
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Table D-4. Comparison of Maximum Shallow-Soil Concentrations Above Background to
Soil Risk-Based Concentrations. (4 Pages)

Consti.t.uent N urﬁbér of | Number Frequency | Maximum Industrial l();oe:ct::t:::::r
Class - Constituent Name Units- Samples | of Detects D of . Detected Soil RBC" | Exceed Industrial
: efection Result » Soil REC?
216-A-19 Trench
CONV Fluoride mg/kg 1 1 100% 5.62 2.10 EH)5 No
CONV Nitrate and nitrate/nitrite as N® mg/kg 1 1 100% 544 3.50 E+05 No
CONV Nitrate as N mg/kg 1 1 100% 546 5.60 E+06 No
METAL Arsenic mg/kg 1 1 100% 7.00 875 No
METAL Boron mg/kg 1 1 100% 389 7.00 E+05 No
METAL Thallium mg/kg 1 1 100% 0.07 245 No
METAL Uranium mg'kg 1 1 100% 129 1.05 E+04 No
METAL Vanadium mg'kg 1 1 100% 96.1 2.45 E+04 No
SvVoC Bis(2-cthythexyl)phthalate pe/kg 1 1 100% 660 9.38 E+06 No
SVOC Tributyl phosphate pg'kg 1 1 100% 280,000 243 E+07 No
TPH TPH - Diesel ng/kg 1 1 100% 2.3E+05 2.00 EH06 No
216-A-36B Crib
CONV Nitrate 2nd nitrate/nitrite as N® mg’kg 1 1 100% 2.7 3.50 E+05 No
METAL Silver mg/kg 1 1 100% 3.12 17.5 E+04 No
svoc Diethyl Phthalate ngkg 1 1 100% 280 2.30 E+09 No

V 14VAd $8-+007-TI/20d



Table D-4. Comparison of Maximum Shallow-Soil Concentrations Above Background to
Soil Risk-Based Concentrations. (4 Pages)

Coratituent , Co:n stituent Name Units Number of | Number Freq:rency D;::::;:dm Im‘iustrial I:‘:?:;;:LTI::I“
25§ Samples | of Detects Detection Result Soil RBC Exceec.i Industrial
' : Soil RBC?
216-A-37-1 Crib

CONV Nitrate and nitrate/nitrite as N mg/kg 1 1 100% 489 3.50 E+05 No
CONV Nitrate as N mg/kg 2 2 100% 385 5.60 E+06 No
CONV Nitrite as N mg/kg 2 1 50% 1.66 3.50 E+05 No
METAL Barium mg/kg 2 2 100% 165 2.45 E+0S No
METAL Boron mg/kg 2 1 50% 0.51 7.00 E+05 No
METAL Manganese mg'kg | 1 100% 547 4.90 EH)5 No
METAL Thallium mg'kg 1 1 100% 0.88 245 No
SvVoC Bis(2-cthylhexyl) Phthalate peke 2 1 50% 2] 9.38 E+06 No
SVOC Diethyl Phthalate ngke 2 1 50% 650 2.80 E+09 No
SvVoC Tributyl Phosphate ng/kg 2 1 50% 45 2.43 E+07 No

vocC Acetone pg'kg 2 1 50% 13 3.15 EX09 No

216-B-12 Crib

CONV Nitrate and nitrate/nitrite as N® mg/kg 1 1 100% 16.2 3.50 EH)S No
CONV Nitrate ag N mg/kg 1 1 100% 13 5.60 EH05 No
CONV Sulfate mg/kg 1 1 100% 467 - No Screening Level
METAL Antimony mg/kg 1 1 100% 0.38 1,400 No
METAL Arsenic mg/kg 1 1 100% 7.30 87.5 No
METAL Boron mg'kg ; 1 100% 13 7.00 EH)5 No
svocC Bis(2-ethylhexyl) Phthalate nglkg 1 1 100% 18 %.38 EH06 No
SVoC Di-n-butylphthalate peke 1 1 100% 77 3.50 E+08 No

TPH TPH - gasoline range ng'kg 1 1 100% 110 1.00 E+05 No

V 14Vdd $8-+007-T/30d
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Table D-4. Comparison of Maximum Shallow-Soil Concentrations Above Background to
Soil Risk-Based Concentrations. (4 Pages)

Constituent. ' Number of | Number Frequency| Maximum Industrial %o::cg::lar:::r
Class Constituent Name Units Samples | of Detects De t:cftion D;:::ﬁd | Seil RBC* Exc;(i:ll :;:;g:s:ria!
216-8-7 Crib
CONV Nitrate and nitrate/nitrite as N® mg/kg 1 1 100% 6.0 3.5E+05 No
METAL Hexavalent Chromium mg/'kg 1 1 100% 0.8 1.05E+04 No
METAL Mercury mg/kg 1 1 100% 1.7 1.05E+03 No
METAL Silver mg/kg 1 1 100% 3.95 1.75E+04 No
pestpcB | h4-DDE : mg/kg I 1 100% | 1.4E03 | 3.86E+02 No
(Dichlorodiphenyldichloroethylene)
PestPCD g:ﬁ?gdiphenyl wichloroethane) | M 1 1 100% | 42B04 | 386E+02 No
PestPCB  |Aldrin mg/kg H 1 100% 8.1E-04 7.72E+00 No
SVOA Diethylphthalate mg/kg 1 1 100% 6.6E-01 2.80E+06 No
SVOA Di-n-butylphthalate mg/kg 1 1 100% 7.9E-01 3.50E+05 No

Constituent statistics and analytical results from Tables 4-9,4-10, and A-1 of DOE/RL-2004
Group and 200-PW-4 General Process Condensate Group Operable Unir. Only constitu

presented.

* WAC 173-340.745, “Soil Cleanup Standards for Industrial Pro

(CLARC) Version 3.1, Table, Method C.
RBC for nitrite used as screcning value for nitrate/nitrite.

CONV
Pest/PCB
RBC
SvoC
TPH
voC

conventional parameter,
pesticide/polychlorinated biphenyl.
risk-based concentration.
semivolatile organic compound.
total petroleum hydrocarbon.
volatile organic compound.

-25, Remedial Investigation for the 200-PW-2 Uranium-Rich Process Waste
ents exceeding background, or which have no published background value, are

perties,” calculations or Ecology 94-145, Model Toxics Control Act Cleanup Levels & Risk Calculations

V LIVId $8-+00¢-T4/40d
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Table D-5. Comparison of Maximum Shallow-Zone Soil Concentrations to Industrial Ambient-Air

Risk-Based Concentrations, (3 Pages)

Industrial | Does Maximum
c Number .+ | Frequency |Maximum| PEF or |1/PEF or Ig aximl:m;?oir Ambjent Air
o'g::;:em Constituent Name | Units of OI:Y;';:::S of Detected \;F 1/VF 0?:‘2":;.): " Alr RB’-E Eg::::'::::; :t
_ Samples Detection | Result | (m"kg) | (kg/m’) 7 | (mg/m’) Alr Industrial
RBC?
207-A South Retention Basin
24{2,4,5-
PEST/PCB|trichlorophenoxy) | pgke | 6 1 17% | 3.30E+00 [1.06E+09|9.39E-10] 3.10E09 | 2.80E+01 No
propionic acid
PEST/PCD :;‘:;ﬂ‘;‘:&mph"“m"" peie | 6 1 17% | 7.10E+00 [1.06E+09(9.39E-10| 6.67E-09 | 3.50E+01 No
METAL |Arsenic pekg 13 10 7% 9.98E+03 | 1.06E+09| 9.39E-10| 9.37E-06 8.72E-03 No
SvVoC Butylbenzylphthalate np'kg 13 1 8% L.10E+02 |1.06E+09| 9.39E-10 1.03E-07 7.00E+02 No
SvVoC Diethylphthalate pe/ke 13 4 31% 3.20E+02 | 1.06E+09| 9.39E-10 3.01E-07 2.80E+03 No
voC Chloroform pe'kg 13 1 8% 5.00E+00 |1.22E+04| 8.18E-05| 4.09E-04 1.63E+00 No
vVOoC Methylene chloride neke 13 1 8% 5.00E+00 [1.02E+04|9.77E-05| 4.88E-04 7.98E401 No
216-A-10 Crib
METAL |Boron #e/kg 1 1 100% 8.90E+02 |1.06E+09|9.39E-10| 8.36E-07 2,00E+01 No
PEST Beta-BHC (B-BHC) ne/kg 1 1 100% 7.00E+00 | 1.06E+09|9.39E-10| 6.58E-09 7.29E-02 No
216-A-19 Trench
METAL |Arsenic peke 1 1 100% 7.00E+03 |1.06E+09|9.39E-10| 6.58E-06 8.72E-03 No
METAL |[Boron png/kg 1 1 100% 3.89E+04 | 1.06E+09| 9.39E-10 3.66E-05 2.00E+01 No
sVoC ?jﬁ)‘cxﬂ)phtha,m peke | 1 1 100% | 6.60E+02 |1.06E+09|9.39E-10| 620807 | 9.38E400 No
216-A-36B Crib
SVOoC Diethylphthalate ug'kg 1 1 100% 2.80E+02 [1.06E+09|9.39E-10| 2.63E.07 2.80E+03 No

V 1AVdd $8-002-Td/a0d
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Table D-5. Comparison of Maximum Shallow-Zone Soil Concentrations to Industrial Ambient-Air

Risk-Based Concentrations. (3 Pages)

: ‘ a Industrial | Does Maximum
Consti Number| ,, Frequency |[Maximum| PEF or {1/PEF or (I\:Iaximt:mt‘?ir Ambient Alr
0'(';;;‘5:“! Constituent Name | Units of oll\';:?ez:s of Detected \;F " 1/VF 0?:;,“,;:‘)- ot Air RB(-:; EE:::;'K::&:;
Samples Detection | Result | (m'kg) | (kg/m?) | o (mg/m’) Alr Industrial
. ' - RBC?
216-A-37-1 Crib
METAL [Barium pg/ke 2 100% | L.6SE+0S |1.06E+09] 9.39E-10] 1.55E-04 | 2.45E+02 No
METAL |Boron pg/kg 1 50% | 5.10E+02 | 1.06E+09(9.39E-10] 4.79E-07 | 2.00E+01 No
METAL [Manganese pg/kg 1 100% | 5.47E+05 |1.06E+09]9.39E-10| 5.14E-04 | 4.90E.02 No -
SVOC f;f;f};cxynphma‘ate pehe | 2 1 50% | 2.10E+01 |1.06E+09]9.39E-10] 197E-08 |9.38E+00 No
216-B-12 Crib
METAL [Arsenic pefkg | 1 1 100% | 7.30E+03 | 1.06E+09| 9.39E-10] 6.86E-06 | 8.72E.03 No
METAL [Boron pekg |1 1 100% | 1.30E+03 |1.06E+09[9.39E-10] 1.22E-06 | 2.00E+01 No
SVOC fggﬂcxﬂ)pmmm pekg |1 1 100% | 1.80E+01 |1.06E+09]9.39E-10] 1.69E.08 | 9.38E+00 No
SVOC  [Di-n-butylphthalate | pg/kg | 1 1 100% | 7.70E+01 [1.06E+09(9.39E-10| 7.23E08 | 3.50E+02 No
216.8-7 Crib
METAL [Barium pgkg| 1 1 100% | 7.14E+04 |1.06E+09|9.39E-10| 6.71E-05 | 3.50E.01 No
METAL  [Chromium (Total) | pg/kg | 1 1 100% | 1.20E+04 | 1.06E+09(9.39E-10] 1.13E-05 | 3.13E.03 No
METAL g;;‘:r‘:ll":l‘ peie| 1 1 100% | 8.00E+02 |1.06E+09(9.39E-10| 7.51E-07 | 4.46E-04 No
PEST/PCB/Aldrin pekg | 1 1 100% | 8.1E-01 |1.06E+09|9.39E-10( 7.60E-10 | 7.65E-03 No
4,4"DDE
PEST/PCB|(Dichlorodiphenyl- | pg/kg [ 1 1 100% | L.40E+00 |1.06E+09|9.39E-10] 132E-09 | 3.86E-01 No
dichloroethylene)

V LIVAd $3-+00Z-TI4/30d
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Table D-5. Comparison of Maximum Shatlow-Zone Soil Concentrations to Industrial Ambient-Air
Risk-Based Concentrations. (3 Pages)

Industria] | Does Maximum
Numbe Frequency [Maximum| PEF or | 1/PEF or | 2Ximum Alr| U0 r S Alr
. ig ue m C t ﬁO ’
Cmgltal;:ent Constituent Name | Units of or:;l)'c:lt:::s of Detected \JWF l.’VF3 , 0?:;,;:): " Air RB))(.-: EE:::;IX::;:':t
| Samples|™" Detection | Result | (m'kg) | (kg/m) (mg/m Alr Industrial
' ' RBC?
4-4.DDT
PEST/PCB|(Dichlorodiphenyltri pe/kg 1 1 100% 4.20E-01 |1.06E+09|9.39E-10] 3.95E-10 3.87E-01 No
chloroethane)
SvocC Diethylphthalate ug/ke 1 1 100% | 6.60E+02 | 1.06E+09| 9.39E-10 6.20E-07 | 2.80E+03 No
sSvVocC Di-n-butylphthalate | pg/kg | 1 100% 7.90E+02 | 1.06E+09|9.39E-10] 7.42E-07 3.50E+02 No

Constituent statistics and analytical results from tables in Attachment A of this appendix.
* Maximum detected result divided by PEF or VF, as appropriate.

* wac 173-340-750, “Cleanup Standards to Protect Air Quality” and Ecology 94-1 45, Model Toxics Control Act Cleanup Levels & Risk Calculations (CLARC} Version 3.1,
calculations.

PEF = particulate emissions factor.
PEST/PCB = pesticide/polychlorinated biphenyl.
RBC = risk-based concentration,

SVOoC = semivolatile organic compound.
VF = volatilization factor,

VOC = volatile organic compound,

V 1AVId $8-002-TH/30a
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Table D-6. Parameters Used for RESRAD Analysis for 207-
216-A-36B Crib, 216-A-37-1 Crib, and 216

A South Retention Basin, 216-A-10 Crib, 216-A-19 Trench,
-B-12 Crib - Industrial Scenario. (6 Pages)

Input Field 200-PW-2 Operable Unit 200-PW-4 Operable Unit
Parameter | Units 216-A-19 216-A-36B | 207-A South | 216-A-37-1 Rationale and Citation
D th -
escription Trench | 216812 Crib [ 216-A-10 Crib | = | Crib
External gamma: active . .
E Inhalation; active Ac!uaz.lc foods: suppressed
xposure N - Plant ingestion: suppressed Drinking water: suppressed Based on DOE/RL-2000-60, Rev. 1, and
pathways neestion: suppre: Soil ingestion: active WDOH/320-015.
Meat ingestion: suppressed Radon: suppressed
Milk ingestion: suppressed - supp
. . . . COPCs . .
Soil . nuclide- nuclide- nuclide- (no nuclide- nuclide-
concentration pCe specific specific specific f;?;ps:sr:::)e specific specific See Table 4-12 for source term data.
Soil Distribution coefTicients were conservative
concentrations Distribution emY nuclide- nuclide- nuclide- nuclide- nuclide- nuclide- jvalues applicable to these sites, from
coeflicients g specific specific specific specific specific specific  [Table E.15 of PNNL-11800. See Table 5-2
for nuclide-specific values.
Radiation dose| mremy 15 15 15 15 15 15 This dose limit pertains to calculation of soil
limit yr idelines WDOH/320-015.
Site-specific dimensions from
Arez of CZ m? 58 740 1,150 520 150 640 DOE/RL-2000-60, Rev. 1, and shown in
Table 1-2 of this RI,
Thickness of 9.0 2.1 . -
No COPCs in Assumes homogenous contamination at
(E:f (Ssz:‘fcﬁo m 5.6 (Ellnfm;l::’ Edas (ﬂlnmﬂ:f Cdas topd4.6 m H 4.6 60.9  [maximum concentrations from surface to at
Contaminated Co‘\)r:r) ’ zone) zome) (15/) Teast 4.6 m (15 ft) bgs across site,
zone (CZ i
ne (CZ) g‘zl‘:h:fss of No COPCs in
o {zt:lr:ce m 5.6 0 0 top4.6 m 30 585  [Based on measured concentrations in RI data.
covery (15 f)
Length paralte] Site-specific. For screening purposes, this
o gth fp flow| ™ 7.6 49 84 152 17 213 value is the longest axis of the site and is
aquiter conservative,

V LIVIA $8-002-14/30a
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Table D-6. Parameters Used for RESRAD Analysis for 207-
216-A-36B Crib, 216-A-37-1 Crib, and 216

A South Retention Basin, 216-A-10 Crib, 216-A-19 Trench,
-B-12 Crib - Industrial Scenario. (6 Pages)

Input Field 200-PW-2 Operable Unit 200-PW-4 Operable Unit
Parameter | Units 216-A-19 216-A-36B | 207-A South | 216-A-17-1 Rationale and Citation
Description .
P Trench 216-B-12 Crib| 216-A-10 Crib Crib Retention Basin Crib
0 0 . - .
No COPCs in [Assumes that site is contaminated at
g‘?;fgth m 0 (gnmﬂ:f cdas {ggnmﬂ:td edas top4.6m 0 0 maximum concentration from surface to at
zone) zone) (15 least 4.6 m (15 f) bgs.
0 0 No COPCs in Based on measured thickness of fill in
Cover depth m 43 (fill modeled as|(fill modeled as top4.6m 033 24 borchole logs and depth of waste site from
cover) ’ contaminated | contaminated 3 S.ﬁ) ) ) DOE/RL-2000-60, Rev. I, and shown in
zone) zone) Table 1-2 of this RI.
dcc‘;‘;';f’ty"‘a"’"a' gem' | 173 1.49 .73 1.49 1.73 173 [Site-specific values based on RI results.
g?:" TOStOn | v | 0.001 0.001 0.001 0.001 0.001 0.001  [RESRAD default.
c q Density of CZ | g/em’ 1.73 1.49 L73 1.49 L7} 1.71 Site-specific values based on RI results.
contaminated CZ crosionratd miyr | 0.001 0.001 0.001 0.001 0.001 0.00!  |RESRAD default.
zone (CZ) CZ total . WHC-EP-0883; assumed to be equal to mean
:ydrol ogical borosity unitless | 0.346 0.438 0.346 0.438 0.346 0.354 effective porosity for 200 Area soils.
ata
CZ field . Based on residual water content; consistent
capacity unitless |  0.029 0.062 0.029 0.062 0.029 0.038 with RI moisture content data,
CZ Hydraulic WHC-EP-0883, mean values for 200 Area
conductivity mfyr 1892 315 1,892 315 1,892 2,030.7 soils.
cZ*5 unitless | 4.05 438 4.05 438 4.05 414 |Derived from RESRAD Table E.2.
parameter
Humidity in air] g/em® | Not used 8 8 8 8 8 RESRAD default where H-3 is a COC.
Evapo-
transpiration | unitless| 0.9] 0.91 0.91 0.91 0.91 0.91 WDOH/320-015.
coefficient
Wind speed m's 34 34 34 34 34 34 ]PNNL-IJOH.

V¥ 14V $8-+007-TI/A0A
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Table D-6. Parameters Used for RESRAD Anal

216-A-36B Crib, 216-A-37-

ysis for 207-A South Retention Basin, 216-A-10 Crib, 216-A-19 Trench,

1 Crib, and 216-B-12 Crib - Industrial Scenario. (6 Pages)

Tnput Field 200-PW-2 Operable Unit 200-PW-4 Operable Unit
Parameter [ Units | 216.4.19 216-A-36B | 207-A South | 216-A.37-1 Rationate and Citation
Deseripti .
cseription Trench | 216812 Crib|216-A-10 Crib] 7 2 | o tion Basin | - oot
N Based on 16 cm (6.3-in.) average annual
Precipitation myr 0.16 0.16 0.16 0.16 0.16 0.16 Cainfall (DOE/RL-92.19).
Irrigation miyr 0 0 0 0 0 0
Cover and lirigation modd - - - - - -
;g;‘;"?‘c’g;’“‘d ruroft e | unitless| 02 02 02 02 0.2 02  |RESRAD default.
hydrological data \Watershed are
(cont) for nearby T m* | LOE+06 | 1.0E+06 LOE+06 | 1.0E+06 1.0 E+06 1.0E+06 [RESRAD default.
stream or pond
Accuracy for
hwater/soil unitless |  0.001 0.001 0.001 0.001 0.001 0.001 RESRAD default.
computations
Density of SZ | g/cm3 1.96 2.45 2.21 1.73 2.21 2.21 Site-specific values based on RI results,
SZN';::', unitless [ 0.262 0.077 0.166 0.346 0.166 0.166  [Assumed equal to effective porosity,
SZ effective . WHC-EP-0883; assumed to be equal to mean
rosity unitless | 0.262 0.077 0.166 0.346 0.166 0166 |t ive porosiry for 200 Aroe sens
f:, 52‘113 unitless | 0.029 0.01 0.023 0.029 0.023 0023  [Based on residual water content,
Saturated zone SZ hydraul 'WHC-EP-0883; mean value for 200 Area
(52) hydrologic Ml myr | 4730 4,415 1,577 1,892 1,577 1,577 ils, based on conductivity of last vadose
conductivi
data ty tum intersecting water table.
zrza;‘iﬁf’""c unitless | 24E-04 |  96E05 24E04 | 24E.04 24E-04 24E-04 |PNNL-14187
sm;“ unitless [ 4.05 408 4.05 4.05 405 405  [Derived from RESRAD Table E.2.
;‘::;f:;f:" myr | 0001 0.001 0.001 0.001 0.001 0.001 [RESRAD default.
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Table D-6. Parameters Used for RESRAD Analysis for 207-A South Retention Basin, 216-A-10 Crib, 216-A-19 Trench,
216-A-36B Crib, 216-A-37-1 Crib, and 216-B-12 Crib - Industrial Scenario., (6 Pages)

Input Field 200-PW-2 Opersable Unit 200-PW-4 Operable Unit
ut Fie
Parameter | Unlts | 216.A.19 216-A-36B | 207-A South | 216-A-37-1 Rationate and Citation
D ti -
eseription Trench 216-B-12 Crib [ 216-A-10 Crib Crib Retention Basin Crib
(Well pump
intake depth Typical RCRA well screen length (DOE/RL-~
below water m 46 4.6 4.6 4.6 4.6 4.6 200242).
table
Per RESRAD guidance, nondispersion (ND)
Saturated zone [Nondisper-sion model used to model potential GW impacts
(SZ) hydrologiclor mass- for sites >1000 m%. Mass-balance (MB)
data (cont.) balance - MB MB ND MmMnB MB MB model, which uses assumption that alt-
transport contamination leaching fromthe .
model contaminated zone enters well water, used for,
ites <1000 m?,
r‘::i“ pamPIng m¥yr 250 250 250 250 250 250 RESRAD default.
Number of
Et:::am;calt;?v - 4 3 4 5 5 2 Site-specific values based on RI results.
CZ
Thickness of 33,217, .
unsaturated m |y e | 20,637,186 |26 S0 10T 224,254, |55 7954375 228, 09 [site-specific values based on RI results
Uncontaminatedstrata e ) 203 .
unsaturated
zone data 1.49,1.73
. . 1.73, 1.49, 1.73,1.49, 193, ’ * 1 1.73,1.96, 1.49, e :
Soil Density g/cmd 173, 1.96 2.45,1.73, 245 291 I.4?.,9|3.73. 173, 2.21 1.96, 2.21 [Site-specific values based on RI results.
0.346
) 0.438,0.346,] 0.346,0.262,
Total porosity [ unittess | 0338 | 00710346, | 0346,0438, |o 1000 346| 0438, 0346, | 0.262, 0.166 [See Cover and CZ inputs.
0.346, 0.077 0.272,0.166 *
0.262 0.272 0.166
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Table D-6. Parameters Used for RESRAD Analysis for 207-A South Retention Basin, 216-A-10 Crib, 216-A-19 Trench,
216-A-36B Crib, 216-A-37-1 Crib, and 216-B-12 Crib - Industrial Scenario. (6 Pages)

Input Fleld 200-PW-2 Operable Unit 200-PW-4 Operable Unit
Parameter | Units | 216-A.10 216-A-36B | 207-A South | 216-A-37-1 Rationale and Citation
Descripti .
cseription Trench [ 216B-12 Crib [216-A-10Crib] =7 B [ o tion Basin | Goth
‘s(lfrectivc 0438 0.077,0346, | 0.346,0438, |9438,0.346,  0.346,0.262,
rosity unitless 0.346, 0.077 0.272,0.166 0.430 8,22.2346, 0.438,0.346, |0.262, 0.166 [See Cover and CZ inputs,
. 0.166
0.262
Uncontaminated 0.029, 0.062, 0.029, 0.029, . )
unsaturated  [Field capacity | unitless [ 0.062. °‘°'0' gf’”' 06033' oo 10.062,0.029,10.030,0062,0.029 0.030, 0.023 pased on mi‘;ai‘;a:go‘g’:fr‘g‘s‘:g:c'ﬂ'
zone data 0.029, 0.03 - VD 0.040 0.023 » mean value fo -
(cont) Hydraulic 1892,315,| 4415, 1892, |1892, 315,946, 3151892, | 1295 4730 315
conductivity | ™Y [1892/4730] 4415 1577 3 54 | 189, 1577 | 4730, 1577 [See Cover and CZ inputs.
. 4.38,4.05
Soil-specific . 4.05,4.38, 4.05,4.38, 4.05, v | 4.08,4.05,4.38, ,
b parameter | Uitless | 4 oc o[ 405, 4.05, 4.05 405 4.33, 615.05, 205,405 4.05,4.05 [Derived from RESRAD Table E.2.
fnhatation rate | m¥yr | 7,300 7,300 7,300 7,300 7,300 7,300  |[WDOH/320-015
';::f:g:f;:gﬁ gm* | 00001 0.0001 0.0001 0.0001 0.0001 0.0001 [WDOH/320-015
g:r';‘!’f:;‘ y 25 25 25 25 25 25 [WDOH/320-015
:;f;‘:;ﬂ“ﬁ; o] tmittess [ 0.4 0.4 04 0.4 0.4 04  |RESRAD defautt.
External
Occupancy [ramma urtitless 0.8 0.8 0.8 0.8 0.3 0.8 WDOH/320-015.
shielding factor
Indoor time . 200 Area industrial scenario; on site 2,000
et unitless | 0.137 0.137 0.137 0.137 0.137 0137 F o indoors 60% (DOERL.2002 42,
Outdoor time . 200 Area industrial scenario; on site 2000
raction unitless | 0.091 0.091 0.091 0.091 0.091 0091 | outdoors 40% (DOE/RL-2002.42),
Calculated for grossly non-circular sites using
. . Site specific; | Site specific; | Site specific; . Site specific; [RESRAD program for external irradiation
Shape factor  unitless | circular non-circular | non-circular | non-circular Circular non-circular jpathway. Shape factor area is used by
RESRAD for Area value in CZ field.

V LdVYHd $8-v002-Td4/40d



L1-a

Table D-6. Parameters Used for RESRAD Analysis for 207-A South Retention Basin, 216-A-10 Crib, 216-A-19 Trench,
216-A-36B Crib, 216-A-37-1 Crib, and 216-B-12 Crib - Industrial Scenario. (6 Pages)

Tnput Fleld 200-PW-2 Operable Unit 200-PW-4 Operable Unlt
Parameter | Units | 216.A.19 216-A-36B | 207-A South | 216-A-37-1 Rationale and Citation
Description -
cseriptio Trench 216-B-12 Crib | 216-A-10 Crib Crib Retention Basin Crib
poilingestion | yye | 365 365 365 365 36.5 365  |WDOH/320:015.
Ingestion Drinking water WDOH/320-015. Only used to screen
g?thwa)é: lintake Uyr 730 730 730 730 730 730 transport of COCs to groundwater,
ietary data P
Dnnkm.g water RESRAD default; only used to screen
contaminated 1 1 1 1 1 1
fraction transport of COCs to groundwater.
. Depth of soil
:;:%;3;?-‘ mixing layer m 0.15 0.15 0.15 0.15 0.15 0.15 RESRAD default.
nondietary data [Drinking water [ 1 ) 1 1 1 RESRAD default; only used to screen
fractional use transport of COCs to groundwater.
(Well water RESRAD default; only used to screen
Storage Times storage time days ! ! ! ! 1 ! lrrzmsport of COCs to groundwater.

From Table 4-13 of DOE/RL-2004-25, Remedial Investigation for the 200-PW-2 Uranium-Rich Process Waste Group and 200-PW-4 General Process Condensate Group Operable
Unit,

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

DOE/RL-2000-60, Uranium Rich/General Process Condensate and Process Waste Group Operable Units RI/FS Work Plan and RCRA TSD Unit Sampling Plan; Includes 200-P1.2
and 200-Pi-4 Operable Units

DOE/RL-2002-42, Remedial Investigation Report for the 200-TW-1 and 200-T1¥-2 Operable Units (includes the 200-P1Y-5 Operchle Unit).

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

PNNL-13033, Recharge Data Package for the Immobilized Low-Activity Waste 2001 Performance Assessment,

PNNL-14187, Hanford Site Groundwater Monitoring for Fiscal Year 2002.

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

WDOH/320-015, Hanford Guidance for Radiological Cleanup.

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

COC = contaminant of concern. RCRA = Resource Conservation and Recovery Act of 1976,

COPC = contaminant of potential concern. RESRAD = RESidual RADioactivity (ANL 2002, RESRAD for Windows, Version 6.2 .
CZ = contaminated zone. RI = remedial investigation,

MB = massbalance. SZ = saturated zone,

ND = nondispersion. - = not applicable.
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Table D-7. Parameters Used for RESRAD Analysis, 216-S-7 Crib - Industrial Scenario. (4 Pages)

Input Field Industrial Groundwater
Description Parameter Units Scenario Protection Rationale and Citation
Exposure External gamma Based ont DOE/RL-2000-60, Rev, 1, and WDOH/320-015. For GW
pathways —~ - Inhalation Drinking water  [protection, drinking water pathway is activated to facilitate evaluation of
(active) Soil ingestion potential GW impacts.
Soil . . . nuclide- nuclide-
concentrations Soil concentration pCi'g specific specific See Table RADA4-1 for source term data.
Distribution em¥/ nuclide- nuclide- Distribution coefficients for GW protection screening were conservative
coefficients 8 specific specific Source Category H values, from Table E.15 of PNNL-11800.
Radiation dose limit mrem/yr 15 15 This dose limit pertains to calculation of soil guidelines WDOH/320-015.
Contaminated |Area of CZ m? 465 465 Site-specific dimensions from Borchole Report (D&D-25034 Rev 0.
zone (C2)
Thickness of CZ 6.4 25 m (all nuclides
(Surface Exposure; No m (fill modeled as except tritium)  [Based on measured concentrations in R data
Cover) tontaminated zone) 65 m (tritium)
Length parallel to 30.5 305 Site-specific. For screening purposes, this value is the longest axis of the
aquifer flow m ) ) site and is conservative,
Cover and 0
contaminated [Cover depth m (fill modeled as 64m Based on measured thickness of fill in borchole logs,
zone (CZ) contaminated zone)
hydrological  ICover material density|  g/em’ NA NA
data Cover erosion rate m/yr NA NA
Density of CZ glem® 2.0 2.0 Site-specific values based on RI results.
ICZ erosion rate myr 0.001 0.001 RESRAD default.
ICZ total porosity unitless 0.245 0.245 Assumed to be equal to mean effective porosity.
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Table D-7. Parameters Used for RESRAD Analysis, 216-S-7 Crib - Industrial Scenario. (4 Pages)

conductivity

Input Field . Industrial Groundwater
Description Parameter Units Scenario Protection Rationale and Citation
CZ field capacity unitless o.11 0.11 dB;sa.cd on residual water content; consistent with RI moisture content
e miyr 1892 1892 WHC-EP-0883, mean values for 200 Area sols.
CZ “b" parameter unitless 4.05 4.05 Derived from RESRAD Table E.2.
Humidity in air glem’ 8 8 RESRAD default.
Evapo-transpiration ;
' coefficient unitless 0.91 0.91 WDOH/320-015,
contaminated
Wind speed m's 34 34 PNNL-13033,
Precipitation m/yr 0.16 0.16 Based on 16 ¢cm (6.3-in.) average annual rainfall {DOE/RL-92-19).
{rrigation m/yr 0 0
Irrigation mode - -
Runoff coefficient unitless 0.2 0.2 RESRAD default.
Watershed area for 3
nearby stream or pond m 1.0 E+06 1.0 E+06 RESRAD default,
Accuracy for
water/soil unitless 0.001 0.001 RESRAD default.
computations
Density of SZ glemnd 2.1 2.1 Site-specific value based on RI results.
SZ total porosity unitless 0.21 0.21 Assumed equal to effective porosity.
Saturated zone . . . WHC-EP-0883; assumed to be equal to mean effective porosity for 200
(SZ) hydrologic SZ effective porosity | unitless 0.21 0.21 Area soils.
SZ field capacity unitless 0.046 0.046 Based on residual water content.
SZ hydraulic miyr 1577 1577 WHC-EP-0883; mean value for 200 Area soils, based on conductivity of

fast vadose stratum intersecting water table,
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Table D-7. Parameters Used for RESRAD Analysis, 216-S-7 Crib - Industrial Scenario. (4 Pages)

Input Field Industrial Groundwater
Description Parameter Units Scenario Protection Rationale and Citatien
SZ hydraulic gradient | unitless 0.0013 0.0013 PNNL-14187
SZ “b” parameter unitless 4.05 4.05 Derived from RESRAD Table E.2.
Water table drop rate m/yr 0.001 0.001 RESRAD default.
Well pump intake
f;g”,ﬁ;{:;c depth below water m 46 4.6 Typical RCRA well screen length (DOE/RL-2002-42),
data table
Nondispersion or . . .
- Per RESRAD guidance, nondispersion (ND) model used to model
msc-lb alance transport ND ND potential GW impacts for sites >1000 m”.
Well pumping rate m’/yr 250 250 RESRAD default.
Number of unsaturated 2 . .
ktrata below CZ - 5 1 (tritium) Site-specific values based on RI results.
Thickness of 3.8,4.6,4.3,283, 25.6,16.6 . .
nsaturated strata m 16.6 4.2 m (tritium) Site-specific values based on RI results.
Soil Densi emy | 20.23,20,1.47, 1.47,2.1 Site-specific values based on RI results.
Y 2.1
Uncontaminated [Total porosity unitless [ 0245 01% 02451 0445021 [sce Coverand CZ inputs.
unsaturated zone T
data Effective porosity unitless 0‘21)5:‘2‘5[% g'l245' 0.445,0.21 See Cover and CZ inputs.
. . . 0.11,0.062, 0.11, Based on residual water content: WHC-EP-0883, mean value for
Field capacity unitless 0.21, 0.046 0.21,0.046 200 Area Soils,
Hydraulic conductivity] m/yr I89§,;;73l(;,7!’892, 315,1577 See Cover and CZ inputs.
Soil-specific “b™ unitless [ 40%4.05,4.05, 438,405  [Derived from RESRAD Table E2.
parameter 4.18,4.05
Occupancy Inhalation rate m/yr 7,300 NA WDOH/320-015
Mass loading for 3
Linha]aﬁon g/m 0.0001 0.0001 WDOH/320-015
[Exposure duration yr 2§ 25 WDOH/320-015
!:.:;‘;‘r" dust filtration |\ itess 0.4 NA RESRAD default.
External gamma .
shielding factor unitless 0.8 NA WDOH/320-015.
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Table D-7. Parameters Used for RESRAD Analysis, 216-S-7 Crib - Industrial Scenario. (4 Pages)

Input Field Industrial Groundwater
Description Parameter Units Scenario Protection Rationale and Citation
. . , 200 Area industrial scenario; on site 2,000 h/yr; indoors 60%
Indoor time fraction unittess 0.137 NA (DOE/RL-2002-42).
; . . 200 Area industrial scenario; on site 2000 h/yr; outdoors 40%
Outdoor time fraction | unitless 0.091 NA (DOERL-200242),
Shape factor unitless Circular NA Shape factor area is used by RESRAD for Area value in CZ field.
. Soil ingestion rate g/yr 36.5 NA WDOH/320-015.
:;fhci‘,:;;' Drinking water intake Liyr NA 730 WDOH/320-015. Only used to screen transport of COCs to groundwater.
dietary data g?::;:ﬁ::;%a ction 1 1 RESRAD default; only used to screen transport of COCs to groundwater.
Ingestion g;’j:h of soil mixing m 0.15 0.15 RESRAD defaul.
pathway; Drinki "
nondietary data [-TNKINg watcr 1 1 RESRAD default; only used to screen transport of COCs to groundwater,
fractional use
Storage Times :;:ll water storage days I 1 RESRAD default; only used to screen transport of COCs to groundwater.
From Appendix A,

D&D-25034, 200-P1¥-2 Operable Unit Borehole Summary Report for the 216-S-7 Crib.

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

DOE/RL-2000-60, Uranium Rich/General Process Condensate and Process Waste Group Operable Units RIFS Work Plan and RCRA ISD Unit Sampling Plan; Includes

200-PH-2 and 200-PW-4 Operable Units

DOE/RL-2002-42, Remedial Investigation Report for the 200-TW-1 and 200-
PNNL-11800, Composite Analysis Jor Low-Level Waste Disposal in the 200
PNNL-13033, Recharge Data Package Jor the Immobilized Low-Activity Wa
PNNL-14187, Hanford Site Groundwater Monitoring for Fiscal Year 2002.
Resource Conservation and Recovery Act of 1976,42 USC 6901, et seq.

WDOH/320-015, Hanford Guidance Jor Radiological Cleanup.
WHC-EP-0883, Variability and Scaling of Hydraulic Properties for 200 Area Soils.

COC = contaminant of concem.

COPC = contaminant of potential concern.
cz = contaminated zone,

GW = groundwater,

NA = notapplicable,

ND = nondispersion.

TW-2 Operable Units (includes the 200-PW.5 Operable Unit).

RCRA =
RESRAD =
RI =
SZ -

Area Plateau of the Hanford Site.
ste 2001 Performance Assessment.

Resource Conservation and Recovery Act of 1976.

RESidual RADioactivity (ANL/EAD-4, User’s Manual for RESRAD, Version

6).

remedial investigation.
saturated zone.

not applicable
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Table D-8. RESRAD Dose Results ~ Industrial, Without Cover. (2 Pages)

Total Dose Time P::imar)i | Percentage of Prim'ar)" Pa thway
{mrem/yr) (years) *. Radionuclide Total Dose
207-A South Retention Basin
22 0 Radium-226 71% External
22 1 Radium-226 71% External
2.1 10 Radium-226 74% External
1.9 30 Radium-226 80% External
1.7 100 Radium-226 87% External
1.7 150 Radium-226 86% External
1.7 250 Radium-226 82% External
1.7 500 Radium-226 70% External
1.7 1,000 Radium-226 52% External
216-A-10 Crib

5.0 0 Potassium-40 68% External
5.0 1 Potassium-40 68% External
50 10 Potassium-40 67% External
50 30 Potassium-40 67% External
4.9 100 Potassium-40 68% External
4.9 150 Potassium-40 68% External
47 250 Potassium-40 69% External
4.5 500 Potassium-40 71% External
4.0 1,000 Potassium-40 5% Extemal

216-A-19 Trench
14 0 Urzanium-238 83% External
14 1 Uranium-238 83% External
1.3 10 Uranium-238 24% External
1.3 30 Uranium-233 85% External
1.1 100 Uranium-238 86% External
1.0 150 Uranium-238 87% External
0.85 250 Uranium-238 87% External
0.55 500 Uranium-238 86% External
0.24 1,000 Uranium-238 82% External

216-A-36B Crib

Not modeled — depth of clean cover >7.6 m (25 ft)

216-A-37-1 Crib
1.8 E-02 0 Cesium-137 3% External
1.8 E-02 1 Cesium-137 T4% External
1.4 E-02 10 Cesium-137 77% External
8.2E-03 30 Cesium-137 81% External
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Table D-8. RESRAD Dose Results — Industrial, Without Cover. (2 Pages)

Total Dose Time E Pl:imary " | Percentage of Priméry Pa thw:ay :
(mrem/yr) (years) -. | - Radionuclide Total Dose S .
1.6 E-03 100 Cesizm-137 83% External
4.9 E-04 150 Cesium-137 84% External
4.8 E-05 250 Cesium-137 85% External
1.5 E-07 500 Cesium-137 87% External
14 E-12 1,000 Cesium-137 91% External
216-B-12 Crib

0.0088 0 Thorium-230 91% Soll st

0.0098 1 Thorium-230 81% S(‘)‘I‘lhl“;;‘;'l‘on
0.019 10 Thorium-230 57% External
0.039 30 Thorium-230 79% External
0.11 100 Thorium-230 91% External
0.16 150 Thorium-230 93% External
0.25 250 Thorium-230 95% External
046 500 Thorium-230 96% External
0.79 1,000 Thorium-230 96% External

216-8-7 Crib

0.024 0 Cesium-137 88% External
0.023 1 Cestum-137 90% External
¢.017 10 Cesium-137 98% External
0.011 30 Cesium-137 100% External
0.0022 100 Cesium-137 100% External
6.8E-04 150 Cesium-137 100% External
6.7E-05 250 Cesium-137 100% External
2.1E-07 500 Cesium-137 100% External
2.0E-12 1000 Cesium-137 100% External

RESRAD modcling results from Tables 4-15, 4-16, and 4-18 through 4-25 of DOE/RL-2004-25, Remedial
Investigation for the 200-PW-2 Uranium-Rich Process Waste Group and 200-PiV-4 General Process
Condensate Group Operable Unit.

RESRAD = RESidual RADioactivity, ANL 2002, RESRAD for Windows, Version 6.21.
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Table D-9. RESRAD Risk Results — Industrial, Without Cover. (2 Pages)

Total Risk (;':::) m':;i‘;‘":g; se P}';;‘;';‘Bﬁi:’ Primary Pathway
207-A South Retention Basin
4.0 E-05 0 Radium-226 75% External
4.0 E-05 Radium-226 76% External
4.0 E-05 10 Radium-226 78% External
4.0E-05 30 Radium-226 83% External
3.0 E-05 100 Radium-226 B8% External
3.0E-05 150 Radium-226 86% External
30E-05 250 Radium-226 B2% Extemal
3.0 E-05 500 Radium-226 70% External
3.0 E-05 1,000 Radium-226 52% External
216-A-10 Crib
9.0 E-05 0 Potassium-40 68% External
9.0 E-05 Potassium-40 68% External
9.0 E-05 10 Potassium-40 68% External
9.0 E-05 30 Potassium-40 68% External
9.0 E-05 100 Potassium-40 68% External
9.0 E-05 150 Potassium-40 69% External
9.0 E-05 250 Potassium-40 69% Extemnal
8.0 E-05 500 Potassium-40 MN% External
8.0 E-05 1,000 Potassiurn-40 5% External
216-A-19 Trench
20E-05 0 Uranium-238 83% External
2.0E-05 1 Uranium-238 84% External
2.0E-05 10 Uranium-238 84% External
20E-05 30 Uranium-238 85% External
2.0 E-05 100 Uranium-233 87% External
1.0 E-05 150 Uranium-238 87% External
1.0 E-05 250 Uranium-238 87% External
8.0 E-06 500 Uranium-238 B86% External
3.0E-06 1,000 Uranium-238 81% External
216-A-36B Crib

Not modeled - depth of clean cover >7.6 m (25 f1)
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Table D-9. RESRAD Risk Results — Industrial, Without Cover. (2 Pages)

. 4 Time Primary Percentage of . .
Total Risk (years) ‘| Radionuclide Total Dose Primary Pathway :
216-A-37-1 Crip

5.0 E-07 0 Tritium 58% Inhalation

5.0E-07 1 Tritium 57% Inhalation
Cesium-137; External;

30E-07 10 Tritium N% Inhalation
1.0 E-07 0 Cesium-137 64% External
2.0E-08 100 Cesium-137 84% External
7.0 E-09 150 Cesium-137 85% External
7.0E-10 250 Cesium-137 86% External
20E-12 500 Cesium-137 88% External
2.0E17 1,000 Cesium-137 21% External

216-B-12 Crib
3.0E-07 0 Thorium-230 85% External
3.0E-07 1 Thorium-230 87% External
5.0 E-07 10 Thorium-230 92% External
8.0 E-07 30 Thorium-230 95% External
2.0E-06 100 Thorium-230 97% External
3.0E-06 150 Thorium-230 98% External
5.0 E-06 250 Thorium-230 98% External
9.0 E-06 500 Thorium-230 938% External
1.0 E-05 1,000 Thorium-230 98% External
216-S-7 Crib

. Cesium-137 64% External

SE-07 0 Tritium 36% Inhalation
Cesium-137 69% External

107 I Tritium 31% Inhalation
3E-07 10 Cesium-137 94% External
2E-07 30 Cesium-137 100% External
3E-08 100 Cesium-137 100% External
1E-08 150 Cesium-137 100% External
1E-09 250 Cesium-137 100% External
3E-12 500 Cesium-137 100% External
3E-17 1,000 Cesium-137 100% External

RESRAD modeling results from Tables 4-15, 4416, and 4-18 through 4-25 of DOE/RL-2004
Investigation for the 200-PW-2 Uranium-Rich Proc
Condensate Group Operable Unit,

RESRAD = RESidual RADioactivity, ANL 2002, RESRAD for Windows, Version 6.21.

D-25
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Table D-10. RESRAD Dose Results — Industrial, With Existing Cover.

Total Dose {mrem/yr) |Time (yeafs) Ral:l::::::i; de P.‘;;:':‘;E::r ‘ Primary Pathway
207-A South Retention Basin
0.57 0 Radium-226 74% External
0.58 1 Radium-226 75% External
0.63 10 Radium-226 7% External
0.79 30 Radium-226 81% Extemnal
1.7 100 Radium-226 87% External
1.6 150 Radium-226 86% External
1.6 250 Radium-226 82% External
16 500 Radium-226 70% External
1.5 1,000 Radium-226 51% External
216-A-10 Crib
Not modeled with cover — existing fill is >7.6 m (25 ft) and is contaminated.
216-A-19 Trench
0 0 NA NA NA
0 1 NA NA NA
0 10 NA NA NA
0 30 NA NA NA
0 100 NA NA NA
6.5 E-30 150 Uranium-234 100% External
1.6 E-28 250 Uranium-238 57% Extcrnal
1.2 E-26 500 Uranium-234 72% Extcrnal
3.5E-23 1,000 Uranium-234 89% External
216-A-36B Crib
Not modeled with or without cover - depth of ¢lean cover >7.6 m (25 ft)
216-A-37-1 Crib
L1E-19 0 Cesium-137 100% External
1.1 E-19 1 Cesium-137 100% External
9.9 E-20 10 Cesium-137 100% External
8.7E-20 o Cesium-137 100% External
54 E-20 100 Cesium-137 100% Extcrnal
3.9E-20 150 Cesium-137 100% External
2.0E-20 250 Cesium-137 100% Extemal
38E-21 500 Cesium-137 100% Extemnal
1.3E-22 1,000 Cesium-117 100% Extemnal
216-B-12 Crib

Not modeled with cover — existing fill is >7.6 m (25 ft) and is contaminated.

216-5-7 Crib

Not modeled with cover —existing fill is >6.4 m (21 ft) and is slightly contaminated.

RESRAD modeling results from Tables 4-15, 4-16, and 4-18 through 4-25 of DOE/RL-2004-25, Remedial
Investigation for the 200-PW-2 Uranium-Rich Process Waste Group and 200-PW-4 General Process
Condensate Group Operable Unit.

NA =
RESRAD =

not applicable; no dose calcutated for this time.
RESidual RADioactivity, ANL 2002, RESRAD jor Windows, Version 6.21.
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Table D-11. RESRAD Risk Results — Industrial, With Existing Cover.

Total Risk Time (yegrfs) Ral:llii:g; de P;.';;:’;';%::r Primary Pathway :
207-A South Retention Basin
1.0 E-05 0 Radium-226 78% External
1.0 E-05 1 Radium-226 78% Extemnal
1.0 E-05 10 Radium-226 80% External
2.0E-05 30 Radium-226 84% External
3.0E-05 100 Radium-226 87% External
3.0E-05 150 Radium-226 86% External
3.0E-05 250 Radium-226 82% External
3.0E-05 500 Radium-226 70% External
3.0 E-05 1,000 Radium-226 51% External
216-A-10 Crid

Not modeled with cover — existing fill is >7.6 m (25 ft) and is contaminated.

216-A-19 Trench

o 0 NA NA NA

0 l NA NA NA

0 10 NA NA NA

¢ 30 NA NA NA

0 160 NA NA NA

0 150 NA NA NA

0 250 NA NA NA

0 500 NA NA NA
8.0E-28 1,000 Uranium-234 92% External

216-A-368 Crib
Not modcled with or without cover ~ depth of clean cover >7.6 m (25 ft)
‘ 216-A-37-1 Crib
2.0E-24 0 Cesium-137 100% External
2.0E-24 1 Cesium-137 100% External
2.0E-24 10 Cesium-137 100% External
1.0E-24 30 Cesium-137 100% Extcrnal
9.0 E-25 100 Cesium-137 100% External
7.0 E-25 150 Cesium-137 100% External
J.0E-25 250 Cesium-137 100% External
7.0 E-26 500 Cesium-137 100% External
20E-27 1,000 Cesium-137 100% External
216-B-12 Crib

Not modeled with cover — existing fill is >7.6 m (25 ft) and is contaminated.

216-5-7 Crib

Not modcled with cover — existing fill is >6.4 m (21 ) and is slightly contaminated.

RESRAD modeling results from Tables 4-185, 4-16, and 4-18 through 4-25 of DOE/RL-2004-25, Remedial
Investigation for the 200-PW-2 Uranium-Rich Process Waste Group and 200-PW-4 General Process
Condensate Group Operable Unit.

NA = not applicable; no dose calculated for this time.

RESRAD = RESidual RADioactivity, ANL 2002, RESRAD for Windows, Version 6.21.
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Table D-12. Comparison of Shallow-Zone Soil Exposure Point Concentrations that Exceed Background Concentrations to
Ecological Screening Levels for Nonradionuclides. (5 Pages)

' Soil
Exposure [ 90™ Percentile [ Does the EPC : :
Constituent Name Co'g: ;:ent Units Point Background Exceed h;;j:]c::?'j COEC? Justification
~ Concentration Concentration | Background? (Wildlife) .
207-A South Retention Basin
. - ) ' _ , Exceeds background and
Arsenic METAL mg'kg 9.98 §.47 Yes 7 . Yes screening value
, . ' b .| Exceeds screening value and
S:Iver METAL mg/kg | 5.0! 0.73 No _ 27 7 Yes " background
. ' - . Detected, no background or
24 dichlorophenoxy- | pesupcB | pgig | 7.10 - NA NA Yes | screening value. Requires
acetic acid : : = e
: : : further evaluation
242,4,5- - S _ . Detected, no background or
trichlorophenoxy)- PestPCB - | pg/kg - 3.30 - NA NA Yes “screening value, Requires
propionic acid - . : ' further evaluation ©
. o . o . ' _ _ . " |. Detected, no background or
Butylbenzyl phthalate SVOC pe'kg 1100 - " NA NA - Yes screening value. Requires
. ‘ - ' ' further evaluation ©
Diethylphthalate svocC peke 3200 - NA 100,000 No Less than screening value
216-A-10 Crib
Antimony METAL mp/kg 0.48 - NA 5® No Less than screening value
Boron METAL | mg/kg 0.89 - NA 05" Yes Exceeds screening value
. g o : _ . o .-, | Detected, no background or
Beta-BHC - Pest/PCB | pupkg - 7.00 - NA ~ NA . Yes . screening value, Requires
. i . ' : ' o further evaluation ¢

V LIVIA $8-+002-Td/30d
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Table D-12. Comparison of Shallow-Zone Soil Exposure Point Concentrat

Ecological Screening Levels for Nonradion

uclides. (5 Pages)

ions that Exceed Background Concentrations to

Soil
, : Exposure | 90™ Percentile | Does the EPC :
Constituent Name Constituent Units Point Background Exceed Indleatt:r COEC? Justification
Class -+ [Concentration| Concentration Background? | Y 2lue
' | (wildlife) | -
216-A-19 Trench
Arsenic METAL mu‘kg 7.00 6.47 Yes 7 No Did not exceed screening level.
Boron - METAL | mgikg 389 - NA 0.5° Yes Exceeds screening value
Thallium METAL mg/kg 0.068 - NA 1° No Less than screening value
. . ‘ ' “eb - Exceeds background and
Uramum METAL mg/kg 129 ~3.21 Yes 5. , Yes screening value
- . ' : . v | | Exceeds background and

Vanadium METAL mg/kg 96.1 85.1 Yes 2 Yes . - screening value

. -1 . Detected, no background or
Dhs(2 ethylhexy)- SVOC | ugkg 660 - NA NA Yes | screening value, Requires .
P : . further evaluation®

: : " | Detected, no background or
Tributyl phosphate - 8VOoC ug’kg 280,000 - NA NA Yes | screening value. Requires
. ' o - further evaluation ©
TPH -diesel range TPH pe’kg 230,000 - NA 6,000,000 No Less than screening value
216-A-36B Crib

o ' : ' ab o Exceeds background and
=Sllw.:r - METAL mg/kg L2 073 ch -2 Yes ~ screening value
Diethylphthalate SvVoC png/kg 280 - NA 100,000° No Less than screening value

V 14Vdd $8-9007-T4/30d



0e-d

Table D-12. Comparison of Shallow-Zone Soil Exposure Point Concentrations that Exceed Background Concentrations to
Ecological Screening Levels for Nonradionuclides. (5 Pages)

. Seil
_ Exposure | 90™ Percentile | Does the EPC : -
Constituent Name Constituent Units Point Background Exceed Indicau:r COEC? Justification
Class Concentration| Concentration | Background? Value
' 1 (Wildlife)
216-A-37-1 Crib
Barium " METAL | mgike 165 132 Yes 102 Yes Exceeds background and
. : screening value
Boron METAL . § mg/kg 0.51 - NA 0.5° Yes Exceeds screening value
Manganese METAL mekg 547 512 Yes 1,500 No Less than screening value
Thallium METAL mg/kg 0.88 - NA 1* No Less than screening value
S - o ‘ Detected, no background or
Acetone voC nekg 13.0 - NA NA Yes screening value. Requires
- : ) ' o further evaluation®
: o : o - Detected, no background or
Bis(Z-ethylhexyl) | oyoc | ugng 21.0 - NA NA | Yes | screening value. Requires
phthalate : o i oc
' further evaluation
Diethylphthalate SvVOoC kg 650 - NA 100,000° No Less than screening value
L : 1 B Detected, no background or
- Tributyl phosphate svVoC pe'kg 45,0 - NA NA Yes - screening value. Requires
: o - : ' : - further evaluation®
216-B-12 Crib
Antimony METAL mg/kg 0.8 - NA 5° No Less than screening value
. ' n P g ' vee Exceeds background and |
‘Arsen_lc: METAL mg/kg 7.30 ” 647 - Yes | 7 | :.Yles screcning value
Boron - METAL mg/kg 130 - NA - 0.5* " Yes _ Exceeds screening value
.« . ' o ) - : . : Detected, no background or
B]::gizthﬂhexyl) : svoC pe'ke 18.0 - " NA NA - Yes screening value. Requires
P ¢ o : o . further evaluation®

VY 14dVdd $8-¥002-Td/30d
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Table D-12. Comparison of Shallow-Zone Soil Exposure Point Concentrati

Ecological Screening Levels for Nonradionu

ons that Exceed Background Concentrations to

clides. (5 Pages)

. th o Soeil
Constituent Name Co'ggzem Units Exp]:;;l:re 912:::;:?::::? Dersxt:IeeeEd:PC Il{:l:jc::?r COEC'.’ Justification
Concentration| Concentration Background? (Wildlife)
Di-n-butylphthalate SVOC pg/kg 77.0 - NA 200,000 No Less than screening value
TPH-gasoline range TPH peke 110 - NA 5,600,000 No Less than screening value
216-S8-7 Crib

. _ : : o _ . Detected, no background or

Chromium VI - METAL ' | mg/ke 0.8 - NA NA Yes screening value. Requires
- N ' - SR ' further evaluation®
Mercury (inorganic) METAL mg/kg L7 0.33 Yes 55 No Less than screening value
Sitver METAL . | mghg | 395 073 Yes 2 | Yes E"“:f;:’:j.‘;"gg“:‘l‘:f and

4,4-DDE Pest/PCB mg/kg 1.4 - NA 7504 No Less than screening value
4,4-DDT Pest/PCB mg/kg 0.42 - NA 7504 No Less than screening value
Aldrin Pest’PCB mg/kg 0.81 - NA 100 No Less than screening value
Delta-BHC Pest/PCB mg/kg 1.2 - NA 6000° No Less than screening value
Endosulfan IT PestPCB | myke | 0.6 - NA 350 [ No [Detected much oo LANL
Endosulfan Sulfate | PestPCB | meskg 12 - NA 350° No D"““‘:'cr':’;fi’r‘l ;‘f,:,‘f:? LANL
Diethyl phthalate sSVoC mg/kg 660 - NA 100,000 No Less than screening value
Di-n-butylphthalate sSvocC mg/kg 790 - NA 200,000 No Less than screening value

Shading indicates that analyte was retained

Ecological screening results from Tables 4-
General Process Condensate Group Operable Unir,

*Unless otherwise footnoted, screening values represent WAC-173

Terrestrial Plants and Animals,”

*No WAC-1 73-340-900, Table 749-3, terrestrial wildlife value available; screening value is lowest of WAC-173

32 through

as a contaminant of ecological concern.
4-37 of DOE/RL-2004-25, Remedial Investigation for the 200-PW.2 Uranium-Rich Process Waste Group and 200-PW.4

-340-900, “Tables,” Table 749-3,

“Ecological Indicator Seil Concentration {mg/kg) for Protection of

-340-900, Table 749-3, soil values for plants and biota.

V 14Vdd $8-1002-T4/30d



cea

Table D-12. Comparison of Shallow-Zone Soil Exposure Point Concentrations that Exceed Background Concentrations to

Ecological Screening Levels for Nonradionuclides. (5 Pages)

Constituent Name

Constituent
Class

Units

Exposure
Point
Concentration

90" Percentile
Background
Concentration

Does the EPC
Exceed
Background?

Soil
Indicator
Value*
(Wwildlife)

COEC?

Justification

“This evaluation is provided in Section 2.6 of this feasibility study.
4Screening value represents terrestrial wildlife valug for Total DDTs from WAC 173-340-500, Table 749-3.
“Soil indicator for all hexachlorocyclohexanes (BHC) from WAC 173-340-900, Table 749-3.

'Screening value represents soil indicator value from LANL, 2004, ECORISK Database, Release 2.1.

BHC = beta-1,2,3,4,5,6-hexachlorocyclohexane,
COEC = contaminant of ecological concern.
CONV = conventional paramcter.

DDE = dichlorodiphenyldichloroethylene,
DDT = dichlorodiphenyltrichloroethane.
EPC = exposure-point concentration.
LANL = Los Alamos National Laboratory.
NA = not applicable/not available.

ND = not detected.

PEST/PCB = pesticide/polychlorinated biphenyl.
SVoC = semivolatile organic compound.
TPH = total petroleum hydrocarbon.
vOoC = yolatile organic compound.
WAC = Washington Administrative Code,

V LAVAd $8-v00¢-Td/30d



te-d

Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Back

Radionuclides. (12 Pages)

ground and to Ecological Screening Values for

90lb
ExPpoist:re Pel;:ei;(lile Exceed Biota ' D
. oin ck- xceeds ose
Co;;s::‘t:;ent SI::" t::s ll;e‘:.e:ll; FOD Concen- ground - Back- g:;';:: Fraction | COEC? Justification
P tration Concen- | ground? Guide® | (EPC/BCG)
(pCi/g)" tration :
(pCig)* |
207-A South Retention Basin
Americium-241 13 8 62% 0.049 - NA 3,890 1.26 E-05 No Less than BCG
Carbon-14 13 0 0% ND - NA - NA No Not detected
Cesium-137 13 9 69% 1.07 - Yes 21 5.15 E-02 No Less than BCG
Cobalt-60 13 0 0% ND - No 692 NA No Not detected
Europium-152 13 0 0% ND - NA 1,520 NA No Not detected
Europium-154 13 0 0% ND - No 1,290 NA No Not detected
Europium-155 13 1 8% 0.077 - Yes 15,800 4.86 E-06 No Less than BCG
lTodine-129 13 0 0% ND - NA 5,670 NA No Not detected
Neptunium-237 13 0 0% ND - NA - NA No Not detected
Nickel-63 13 0 0% ND - NA - NA No Not detected
. ' ' .| . Detected, no
. ’ _ , _ o . . background or
Niobium-94 13 1 8% 0.032 - “NA - - NA .Yes | BCG. Requires
: : ~ further
: evaluation,
Plutonium-238 13 0 0% ND - No - NA No Not detected
g;‘;‘,‘;‘;‘g“" 13 1 8% 0.012 - No 6,110 1.96 E-06 No | LessthanBCG
Radium-226 13 13 100% 0.859 0.815 Yes 51 1.70 E-02 No Less than BCG
Less than
Radium-228 13 13 100% L.10 1.32 No 44 2,51 E-02 No background
and BCG
Technetium-99 13 0 0% ND - NA 4,490 NA No Not detected

V LAVIQ $8-+007-T/40d
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Back

Radionuclides. (12 Pages)

ground and to Ecological Screening Values for

9o|ll
ExPpo.su:re PeBrcellr‘tile e d Biots b
: oin ack- xceeds ‘ ose
Constituent No. 1;!' 11: 0. of FOD Concen- ground Back- - Concen Fraction COEC? Justification
Name Samples etects | tration Concen- ground? -tratim: (EPC/BCG)
(pCi/g)* tration Guide '
(pClg)*
Detected above
. : o . _ . : background, no
Thorium-230 13 11 - 85% 1.26 L10 Yes - NA . Yes ~ | BCG. Requires
: ' ' ' further
: . evaluation, -
Thorium-232 13 12 92% 0.722 1.32 No 1,510 4,79 E-04 No Less than BCG
Tin-126 13 0 0% ND - NA - NA No Not detected
Tota)
Radioactive 13 7 54% 1.40 - Yes 23 6.23E-02 No Less than BCG
Strontium
Tritivm 13 9 69% 16.6 - NA 174,000 9.54 E-05 No Less than BCG
Less than
Uranium-234 13 13 100% 0.24 1.10 No 5,130 4.68 E-05 No background
and BCG
Less than
Uranium-235 13 12 92% 0.026 0.109 No 2,770 9.38 E-06 No background
and BCG
Less than
Uranium-238 13 13 100% 0.27 1.06 No 1,580 1.71 E-04 No background
and BCG
207-A South Retention Basin, Dose Fractions Sum: Hazard Index for Constituents with BCGs = 0.157
216-A-10 Crib
Americium-241 1 0 0% ND - NA 3,890 NA No Not detected
Carbon-14 1 0 0% ND - NA - NA No Not detected
Cesium-137 1 1] 0% ND - No 21 NA No Not detected
Cobalt-60 1 0 0% ND - No 692 NA No Not detected
Europium-152 1 0 0% ND - NA 1,520 NA No Not detected

V 14Vdd $3-v002-T4/404
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Background and to Ecological Screening Values for

Radionuclides. (12 Pages)
R 90“
Exposure |- Percentile ‘ Biota o
: Point - Back= Exceeds Dose
Co;'s::::ent S]:::; ‘;:s l;re ‘:;::; FOD Concen- ground Back- - S:_’:;:: Fraction COEC? Justification
P tration Concen- ground? Guide ® (EPC/BCG) :
(pCig)* tration '
. (pCi/g)* : : 4
Europium-154 1 0 0% ND - No 1,290 NA No Not detected
Europium-155 1 0 0% ND - No 15,800 NA No Not detected
lodine-129 1 0 0% ND - NA 5,670 NA No Not detected
) : ' ~ Detected, no
' o ; . _ : _ : o background or
Neptunium-237 1 1 100% 0.043 - NA - " NA Yes BCG. Requires
) o . ; , : - further
- . B evaluation,
Nickel-63 1 0 % ND - NA - NA No Not detected
Plutonium-238 1 0 % ND -- No - NA No Not detected
Plutonium-
239/240 1 0 0% ND -- No 5,110 NA No Not detected
_ Exceeds -
. S _ : ' o background, no
Potassium-40 1 0 - 0% 18.700 16.6 Yes . - . NA~ Yes BCG. Requires
: - ' S further
- : - - evaluation.
Radium-226 1 1 100% 0.820 0.815 Yes 51 1.62 E-02 No Less than BCG
Radium-228 1 0 0% ND 1.32 No 44 NA No Not detected
Strontium-90 1 0 0% ND - No 23 NA No Not detected
Technetium-99 1 1 100% ND - NA 4,490 NA No Not detected
. Less than
Thorium-230 1 1 100% 0.481 1.10 No - NA No background
Less than
Thorium-232 1 0 0% 0.481 1.32 No 1,510 3.19E-04 No background
and BCG
Tritium 1 0 0% ND - NA 174,000 NA No Not detected

V LAVAA $8-+007-Td/30d
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Background and to Ecological Screening Values for
Radionuclides. (12 Pages)

90rh
ExPpt).St;re Pe;celll‘tﬂe Exceed Biota b
oin ack- xceeds ose .
Co;s::::;ent ST:; ‘::s ll;‘e (:;:tfs FOD Concen- ground Back~ 5:;::: Fraction COEC? Justification
P _ tration Concen- | ground? Guide ® {EPC/BCG)
(pCi/g)* tration . .
(rClg)*
Less than
Uranium-234 1 1 100% 0.390 1.10 No 5130 7.60 E-05 No background
and BCG
Uranium-235 1 0 0% ND 0.109 No 2,770 NA No Not detected
Less than
Uranium-238 1 1 100% 0338 1.06 No 1,580 2.14 E-04 No background
and BCG
216-A-10 Crib, Dose Fractions Sum: Hazard Indezx for Constituents with BCGs =0.017
216-A-19 Trench
o 7 Detected, no
: ’ L background or
Actinium-228 1 1 100% 0.523 - NA - NA Yes BCG. Requires
) : _ . further
. A _ o evaluation,
Americium-241 1 1 100% 0.081 - NA 3,890 2.08 E-05 No Less than BCG
Carbon-14 1 0 0% ND - NA - NA No Not detected
Cesium-137 1 0 0% ND - No 21 NA No Not detected
Cobalt-60 1 0 0% ND - No 692 NA No Not detected
Europium-152 1 0 0% ND - NA 1,520 NA No Not detected
Europium-154 1 0 0% ND - No 1,290 NA No Not detected
Europium-153 1 1 100% 0.066 - Yes 15,800 4.17 E-06 No Less than BCG
Iodine.129 1 0 0% ND - NA 5,670 NA No Not detected
Neptunium-237 1 0 0% ND - NA - NA No Not detected

V LAVdd $8-4002-Td/20d
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Table D-13. Comparison of Shallow-Zone Soil Exposure-

Point Concentrations to Back

Radionuclides. (12 Pages)

ground and to Ecological Screening Values for

90"
_ Exposure Percentile Biota
Point Back- Exceeds Dose :
Co;s:::‘:ent Sf:; ‘::s : DNe ‘:;:tfs FOD Concen- ground -Back- S:;‘;z: Fraction COEC? Justification
"p tration Concen- - ground? | Guide (EPC/BCG)
(pCi/g)* | - tration o
(pCilg)* :
. * Detected, no -
o “ ' ' R - background or '
Nickel-63 - 1 1 100% 176 - NA - - NA . Yes . BCG. Requires
. | S : = T : T . _ further

: , _ o evaluation,

Niobium-94 1 0 0% ND - NA - NA No Not detected

Plutonium-238 1 0 0% ND - NA - NA No Not detected

;’;‘g};’;’gm‘ 1 1 100% | 0.180 - Yes 6110 | 294E.05 No | LessthanBCG
Less than

Radium-226 1 1 100% 0.439 0.815 No 51 8.68 E-03 No background
and BCG
Less than

Radium-228 1 1 100% 0.523 1.32 No 44 1.19 E-02 No background
and BCG

Technetium-99 1 1 100% ND - NA 4,490 NA No Not detected

. Less than

Thorium-230 1 1 100% 0.507 1.10 No - NA No background
Less than

Thorium-232 1 1 100% 0.429 1.32 No 1,510 2.85E-04 No background
and BCG

Total

Radioactive 1 1 100% 16.1 - Yes 23 7.16 E-01 No Less than BCG

Strontium

Tritium 1 0 0% ND - NA 174,000 NA No Not detected

Uranium-234 1 1 100% 6.00 1.10 Yes 5,130 1.17 E-03 No Less than BCG

Uranium-235 1 1 100% 0.940 0.109 Yes 2,770 139 E-04 No Less than BCG

V 1iVdd $8-+00Z-T9/30Q
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Background and to Ecological Screening Values for

Radionuclides. (12 Pages)

90“!
. Exposure Percentile Biota
Constituent No. of No. of Polnt Back- Exceeds | o cen Dose
Name Samples . | Detects FOD Concen- ground Back- ~tration Fraction COEC? Justification
_ tration‘ Concen- ground? Guide ® (EPC/BCG) :
(pCi‘g) tration _

) ) (pCifg) 1 ) - R
Uranium-238 1 1 100% 51.0 1.06 Yes 1,580 3.23E-02 No Less than BCG
216-A-19 Trench, Dose Fractions Sum: Hazard Index for Constituents with BCGs =0.771

216-A-36B Crib
Americium-241 1 0 0% ND - NA 3,890 NA No Not detected
Carbon-14 1 0 0% ND - NA - NA No Not detected
Cesium-137 1 0 0% ND - No 21 NA No Not detected
Cobalt-60 1 0 0% ND - No 692 NA No Not detected
Europium-152 1 0 0% ND - NA 1,520 NA No Not detected
Europium-154 1 0 0% ND - No 1,290 NA No Not detected
Europium-155 1 0 0% ND - No 15,800 NA No Not detected
Iodine-129 1 0 0% ND - NA 5,670 NA No Not detected
Neptunium-237 1 0 0% ND - NA - NA No Not detected
Nickel-63 1 0 0% ND - NA - NA No Not detected
Niobium-94 1 0 0% ND - NA - NA No Not detected
Plutonium-238 1 0 0% ND - NA - NA No Not detected
Sapomam- I 0 0% ND - No 6,110 NA No | Notdetected
Less than
Radium-226 1 1 100% 0.416 0.815 No 51 8.23 E-03 No background
and BCG
Less than
Radium-228 1 1 100% 0.652 1.32 No 44 1.48 E-02 No background
and BCG
Technetium-99 1 0 0% ND - NA 4,490 NA No Not detected

V 14Vdd $8-+00¢-T/30d
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Back

Radionuclides. (12 Pages

ground and to Ecological Screening Values for

90“! R
Exposure Percentile Blofi :
' Point Back- Exceeds Dose :
Co;s:::‘:ent ' SI::; (;:s [I:L (:;::; FOD Concen- ground Back- S::‘;:: Fraction COEC? Justification
- P tration Concen- ground? Guide * (EPC/BCG) '
(pCi/g)* tration '
(pCig)* ' -
. Less than
Thorium-230 1 1 100% 0.935 1.10 No - NA No background
Less than
Thorium-232 1 1 100% 0425 1.32 No 1,510 2.82 E-04 No background
and BCG
Total
Radioactive 1 0 0% ND - No 23 NA No Not detected
Strontium
Tritium 1 0 0% ND - NA 174,000 NA No Not detected
Less than
Uranium-234 1 1 100% 0.15 1.10 No 5,130 2.9 2E-05 Ne background
and BCG
Less than
Uranium-235 1 1 100% 0.018 0.109 No 2,770 6.50 E-06 No background
and BCG
Less than
Uranium-238 1 1 100% 0.17 1.06 No 1,580 1.0 E-04 No background
and BCG
216-A-36B Crib, Dose Fractions Sums: Hazard Index for Constituents with BCGs =0.024
216-A-37-1 Crib
Americiumn-241 1 0 0% ND - NA 3,890 NA No Not detected
Carbon-14 1 0 0% ND - NA - NA No Not detected
Cesium-137 1 1 100% 0.113 - No 21 5.44 E-03 No Less than BCG
Cobalt-60 1 0 0% ND - No 692 NA No Not detected
Europium-152 1 0 0% ND - NA 1,520 NA No Not detected
Europium-154 1 0 0% ND - No 1,290 NA No Not detected

V 1IVYd $8-v002-T/404
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Back

Radionuclides. (12 Pages)

ground and to Ecological Screening Values for

50"
E:;)p«}s::re Pel;cel;‘lile Exceed Biota Do
. oin ack- xceeds ose .
Colz:rs;:::ent SI::; ‘::s II;;:;::; FOD Concen- ground Back- S::;:: Fraction COEC? Justification
P tration Concen- ground? Guide® | (EPC/BCG)
(pCi/g)* tration ‘ L
, (pCi/g)"
Europium-155 1 0 0% ND - No 15,800 NA No Not detected
Iodine-129 1 0 0% ND -- NA 5,670 NA No Not detected
Neptuntium-237 | 0 0% ND - NA - NA No Not detected
Nickel-63 1 0 0% ND - NA - NA No Not detected
Niobium-94 1 0 0% ND - NA - NA No Not detected
Plutonivm-238 1 0 0% ND - No - NA No Not detected
;;‘;‘g;‘gm‘ 1 0 0% ND - No 6,110 NA No Not detected
Less than
Radium-226 1 1 100% 0.406 0.815 No 51 3.03 E-03 No background
and BCG
Less than
Radium-228 1 1 100% 0.581 1.32 No 44 1.32 E-02 No background
and BCG
Technetium-99 1 0 0% ND - NA 4,490 NA No Not detected
Thorium-230 1 0 0% ND 1.10 No - NA No Not detected
Less than
Thorium-232 | 1 100% 0.393 1.32 No 1,510 2.61 E-04 No background
and BCG
Tin-126 1 0 0% ND - NA - NA No Not detected
Total
Radioactive 1 1 100% 1,700 - Yes 23 7.56 E-02 No Less than BCG
Strontium
Tritium 1 1 100% 134 - NA 174,000 7.70 E-04 No Less than BCG
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Back

Radionuclides. (12 Pages)

ground and to Ecological Screening Values for

”m
7 Exl?qsu:re PeBrcirllctiIe Exceed Biota D )
oin ack- xceeds ose
Co;'sat:'t‘zent SI:I: ‘;:s II;L (t'.e:tl; FOD Concen- ground Back- _C‘::'t::: Fraction COEC? Justification
: P tration - Concen- | ground? Guide ® (EPCIBCQ) .
(pCi/g)* tration '
(pCig)* _
Less than
Uranium-234 1 1 100% 0.17 1.10 No 5,130 3.31 E-05 No background
and BCG
Less than
Uranium-235 1 1 100% 0.012 0.109 No 2,770 433 E-06 No background
and BCG
Less than
Uranium-238 1 1 100% 0.18 1.06 No 1,580 1.14 E-04 No background
and BCG
216-A-37-1 Crib, Dose Fractions Sum: Hazard Index for Constituents with BCGs = 0.103
216-B-12 Crib
Americium-241 1 0 0% ND - NA 3,890 NA No Not detected
Carbon-14 1 0 0% ND - NA - NA No Not detected
Cesium-137 1 0 0% ND - No 2] NA No Not detected
Cobalt-60 1 0 0% ND - No 692 NA No Not detected
Europium-152 1 0 0% ND - NA 1,520 NA No Not detected
Europium-154 1 0 0% ND - No 1,290 NA No Not detected
Europium-155 1 0 0% ND - No 15,800 NA No Not detected
Todine-129 1 0 0% ND - NA 5,670 NA No Not detected
Neptunium-237 1 0 0% ND - NA - NA No Not detected
Nickel-63 1 0 0% ND - NA - NA No Not detected
Potassium-40 1 1 100% 14.2 16.6 No - NA No Not detected
Plutonium-238 1 0 0% ND - No - NA No Not detected
2 utonium- 1 0 0% ND - No 6110 NA No | LessthanBCG

239/240
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Background and to Ecological Screening Values for
Radionuclides. (12 Pages)

: 90" : _
Exposure Percentile . " Biota :
Point Back- _Exceeds Dese :
Co;s::l;en_t SI::; (;:s [1:: c:;:'fs FOD Concen- ground Back- S::;z: _ Fraction COEC? Justification
- P a tration Concen- ground? Guide ® (EPC/BCG) ‘
(rCirg)* tration '
(pCifg)*
Less than
Radium-226 1 1 100% 0.708 0.815 No 51 1.40 E-02 No background
and BCG
Radium-228 1 0 0% ND 132 No 44 NA No Not detected
Technetium-99 1 0 0% - ND - NA 4,490 NA No Not detected
S : Above
L . 2 ‘ _ background, no
Thorium-230 1 1 100% 1.190 110 Yes - NA - . Yes. BCG. Requires
o _ : o _ o ~ further
evaluation.
Less than
Thorium-232 1 1 100% 0.716 1.32 No 1,510 4.75 E-04 No background
and BCG
: Detected, no
_ : . - ' - .| background or
Tin-126 1 1 100% 0.742 - NA - NA - Yes BCG. Requires
R ' : ' o © " further
evaluation,
Total
Radioactive 1 0 0% ND - NA 23 NA No Not detected
Strontium
Tritium 1 1 100% 8.28 - NA 174,000 476 E-05 No Less than BCG
Less than
Uranium-234 1 1 100% 0.605 1.10 No 5,130 1.1I3 E-04 No background
and BCG
Uranium-235 1 0 0% ND 0.109 No 2,770 NA No Not detected
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Background and to Ecological Screening Values for
Radionuclides. (12 Pages)

] 90"'
ExPpoISt:re Pe];cellt(tile E e ‘ Biota b
. ' oint - ack- xceeds ose ,
Co;'s::::ent SI::; cl'; DNe (:’e:ti FOD Concen- ground Back- .(;‘::‘cl:: Fraction COEC? Justification
P tration Concen- ground? Guide ® (EPC/BCG)
(pCirg)* tration : '
(pCi/g)* '
Less than
Uranium-238 1 1 100% 0.628 1.06 No 1,580 398 E-04 No background
and BCG
216-B-12 Crib, Dose Fractions Sum: Hazard Index for Constituents with BCGs =0.015
216-8-7 Crib
Americium-241 1 0 0% ND - NA 3,890 NA No Not detected
Carbon-14 1 0 0% ND - NA - NA No Not detected
Less than
Cesium-137 1 1 100% 0.037 0.191 No 21 0.00176 No background
and BCG
Cobalt-60 1 0 0% ND 0.0084 No 692 NA No Not detected
Europium-152 1 0 0% ND - NA - NA No Not detected
Europium-154 1 0 0% ND 0.03344 No 1,290 NA No Not detected
Europium-155 1 0 0% ND 0.0539 No 15,800 NA No Not detected
lodine-129 1 0 0% ND - NA 5,670 NA No Not detected
Neptunium-237 1 0 0% ND - NA - NA No Not detected
Nickel-63 1 0 0% ND - NA - NA No Not detected
Plutonium-238 1 0 0% ND 0.0047 No - NA No Not detected
P 1 0 0% ND 0.019 No 6,110 NA No Not detected
Less than
Radium-226 1 1 100% 0.649 0.815 No 51 0.01273 No background
and BCG
Less than
Radium-228 1 1 100% 0.719 1.32 No 44 0.01634 No background
and BCG
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Table D-13. Comparison of Shallow-Zone Soil Exposure-Point Concentrations to Background and to Ecological Screening Values for
Radionuclides. (12 Pages)

90ll _
Exposure Percentile Biota
Point Back- Exceeds Dose .
C°1';.‘::::;°“' 51:.: ‘;:s DNe‘:e:L FOD | Concen- | pround Back- f:_’;fﬁ: Fracion | COEC? | Justification
B P tration Concen- ground? Guide ® (EPC/BCG)
(pClip)* tration
. - o : (pCig)" : .
Strontium-90 1 0 0% ND 0.0178 No 23 NA No Not detected
Technetium-99 1 0 0% ND - NA 4,490 NA No Not detected
i Less than
Thorium-2320 1 1 100% 0.527 1.10 No - NA No background
Less than
Thorium-232 1 1 100% 0.772 1.32 No 1,510 0.000511 No background
and BCG
Tritium 1 1 100% 184 - NA 174,000 0.001057 Neo Less than BCG
Uranium- Less than
2337234 1 1 100% 0.16 1.10 No 5,130 0.0000312 No background
and BCG
Uranium-235 1 0 0% ND 0.109 No 2,770 NA No Not detected
Less than
Uranium-238 1 1 100% 0.17 1.06 No 1,580 0.000108 No background
and BCG

216-8-7 Crib, Dose Fractions Sum: Hazard Index for Constituents with BCGs = 0.033

Shading indicates that analyte was retained as a contaminant of ecolegical concern.

* Ecological screening results and sample statistics from Tables 4-26 through 4-31 and Table A-l of DOE/RL-2004-25, Remedial Investigation for the 200-PW-2 Uranium-Rich
Process Waste Group and 200-PWW-4 General Process Condensate Group Operable Unit.

® DOE/EH-0676, RESRAD-BIOTA: A Tool Jor Implementing @ Graded Approach to Biota Dose Evaluation

¢ This evaluation is provided in Section 2.6 of this feasibility study.

BCG = biota concentration guide. FOD = frequency of detection.
COEC = contaminant of ecological concern. NA = not applicable/not available.
EPC =  exposure-point concentration. ND = pot detected.
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Table D-14. Comparison of Maximum Deep-Zone Soil Concentrations to Soil

Risk-Based Concentrations for Groundwater Protection. (5 Pages)

. : Maximum Does Max
Corcl:sltituent Constituent Name Units Number of | Number of Freqnenicy of | “Detected GWP. Exceed
ass Samples -| Detects Detection Result RBC GWP RBC?
207-A South Retention Basin
CONV - |Nitrate and pitrate/nitrite as N° mg/kg 13 13 100% 20.9 4 Yes
CONV __ [Nitrate as N mg'kg 13 11 85% 21.8 40 No
METAL |Arsenic mg/kg 13 10 77% - 9.98 0.034 Yes
METAL |Silver mo/kg 13 2 15% 5.01 13.6 No
PestPCB [2-(2,4,5-trichlorophenoxy)propionic acid peke 6 1 17% 110 8.93 EH)5 No
Pest/PCB |2,4-dichlorophenoxyacetic acid pe/ke 6 1 17% 33 280 No
SVOC Butylbenzylphthalate pekg 13 1 8% 320 72,200 No
SVOC  |Diethylphthalate pe’kg 13 4 31% 7.1 321 No
216-A-10 Crib

CONV__ |Nitrate and nitrate/nitrite as N° mgkg | - 14 11 79% 25.8 - - 4 Yes
CONV__ |Nitrateas N me/kg 14 7 50% 26.8 40 No
CONV  |Nitriteas N mg/kg 14 2 14% 0.40 4 No
METAL |Antimony mg/kg 14 4 29% 0.48 54 No
METAL |Boron me/kg 14 10 1% 1.0 210 No
METAL |Mercury mg/kg 14 9 64% 1.25 2.09 No
METAL |Selenium mg/kg 14 2 14% 3.57 5.2 No
METAL (Silver meg/kg 14 2 14% 3.03 13.6 No
Misc, Ethylene Glycol pg'ke 14 1 7% 370 1.29 EH)5 No
Misc.  [Oil and Grease | S 2 20% | s9apso7 | - [Noscreening
PestyPCR g!e{t?:-)l,2,3,4,5,6-hexachlorocyc_:lohexane (B-- ue/kg 1 1 100% _ 7.0 227 Yes
SVoC ‘:?t-]t::rt)oxyethanol (cthylene glycol monobutyl pe/kg 14 1 7% 256 16,100 No
SVOC Bis(2-ethythexyl)phthalate pg'kg 14 2 14% 140.8 13,900 No
SVOC  |Diethylphthalate pe/kg 14 3 21% 390 72,200 No
SvoC Pentachloropheno! peike 14 1 7% . . 204 . - 115 Yes
SVOC - |Tributyl phosphate pglkg 14 7 50% 2.00 E+06 6,180 |- - Yes
TPH TPH-gasoline range pgike 14 1 7% 1,500 1.00 E+05 No
TPH  [TPH-kerosene range peke 14 3 2% - | 240E+07 |~ - [Noscreening
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Table D-14. Comparison of Maximum Deep-Zone Soil Concentrations to Soil

Risk-Based Concentrations for Groundwater Protection. (5 Pages)

. , : Maximum . Does Max
Co'g; ituent Constituent Name Units I\su mbelr of N;mber of Frequenlc y of Detected g;‘ I: Exceed
ass : amples etects Detection Result C GWP RBC?
TPH TPH-motor oil pe/kg 2 2 100% 9.00 E+04 ]2.00 E+06 No
vOC 2-butanone (methyl ethyl ketone) _pe/ke 13 2 15% 17.6 19,600 No
vOC Acetone pe/kg 13 4 % 138 28,900 No
VOC Methylene chloride pg/kg 13 10 77% 29.1 21.8 Yes
VOC Toluene pg/ke 13 4 31% 250 7,270 No
216-A-19 Trench
CONV  |Fluoride mg/'kg 11 8 73% 5.62 24.1 No
CONV  |Nitrate and nitrate/nitrite as N© mg/kg 11 11 100% - 1,120 - 4 Yes
CONV  |Nitrate as N ' “mg/kg 11 11 100% ~-9.860 40 Yes
CONV__ |Nitriteas N me/k 11 4 36% 1.12 4 No
CONV  [Sulfate mg/'kg 11 11 100% 294 1,030 No
METAL |Arsenic mg/kg 11 7 64% 7.00 0.034 Yes
METAL |Boron mg/kg 11 4 36% 38.9 210 No
METAL |Manganese _mg/kg 1§ 11 100% - 538 65.3 Yes -
METAL |Molybdenum meg/kg ] 2 18% 4.39 32.3 No
METAL [Thallium mg/kg 11 6 55% 0.58 1.59 No
METAL - |Uranium mg/kg 11 -7 64% 130 1.32 - Yes
METAL |Vanadium _mg/kg 11 11 100% 108 2,240 No
METAL |Zinc m 11 11 100% 85.6 5,970 No
SVOoC Bis{2-ethylhexyl)phthalate pe'ke 11 4 36% 1,100 13,900 No
SVOC  |Diethylphthalate pe/ks 11 9 82% 1,000 72,200 No
SVOC . |Tributyl phosphate . pglkg 11 6 55% 280,000 - | 6,180 Yes
TPH TPH-diesel range pe/ke 11 3 27% 3.0 E+05 |2.00 E+06 No
216-A-36B Crib
CONV  [Nitrate and nitrate/nitrite as N* mg/ke 11 11 . 100% 287 - 4 Yes
CONV . |Nitrate as N mg/k 13 13 100% 289 . 40 Yes .
CONV  |Nitriteas N me/kg 13 i 8% . 18.8 . 4 Yes
METAL |Antimony mg/ke 13 2 15% 0.85 54 No
METAL |Boron mg/kg 13 2 15% 5.8 210 No
METAL |Chromium (total) mg/'kg 13 12 92% 72.5 2,000 No
METAL {(Mercury mg/kg 13 7 54% 1.71 2.09 No
METAL [Molybdenum me/kg 2 1 50% 2.22 32.3 No
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Table D-14. Comparison of Maximum Deep-Zone Soil Concentrations to Soil
Risk-Based Concentrations for Groundwater Protection. (5 Pages)

V 14VHd $8-#00Z-T4/40d

- . ' Maximum Does Max
Co:(:jsltituent ~ Constituent Name Units I\S“ mbe]r of Ngmber of Fl;quenic y of Detected |- 1(1; WP. Exceed
ass amples etects etection Result BC GWP RBC?
METAL (Nickel mg/ke 13 13 100% 58 130 No
METAL [Selenium mg/kg 5 2 40% 0.51 5.2 No
METAL |Silver mg/kg 13 5 38% 3.54 13.6 No
METAL |Thallium mg/kg 2 1 50% 0.815 1.59 No
METAL |Uranium . - : o, mg/kg - 20 - 15 75% . 368 | 132 Yes
Misc.  [Oil and Grease o e | o | 9% | 90000 | . |Noscrecning
PestPCB [Aroclor-1254 pg'ke 11 1 9% 13 485 No
SvVoC Diethylphthalate _pgfkg 13 5 38% 650 72,200 No
sSvVoC Di-n-butylphthalate pe/ke 13 1 8% 550 56,500 No
SVOC  |Isophorone . ' , pgke |- 13 2 15% 500 | 455 - Yes
216-A-37-1 Crib
CONV - (Nitrate and nitrate/nitrite as N° mg/kg 1 11 100% o 489 4 Yes -
CONV _ |Nitrate as N mghkg | 21 2} - 100% ‘ 385 . 40 Yes
CONV  |Nitriteas N mg/'kg 2] | 5% 1.66 4 No
METAL |Aluminum = mg/kg 10 10 100% . 15,000 452 “Yes
METAL |Antimony mg'kg 21 4 19% 1.50 5.4 No
METAL |Barium mg/kg 2t 21 100% 193 823 No
METAL [Boron : mg/kg 21 it 52% 0.940 210 No
METAL |Chromium (total) me/kg 21 21 100% 235 2,000 No
METAL [Cobalt mg/kg 10 10 100% 15.9 290 No
METAL |Lead mg/kg 2] 11 52% 13.1 270 No
METAL . |Manganese | mpkg 10 10 - 100% 652 65.3 - Yes
METAL [Molybdenum mg/kg 10 4 40% 1.95 323 No
METAL |[Silver mg/kg 21 6 29% 4.14 13.6 No
METAL |Thallium mg/kg 10 7 70% 1.54 1.59 No
METAL |Vanadium mg/kg 10 10 100% 122 2,240 No
SVOC Bis(2-ethylhexyl)phthalate po'kg 17 6 35% 2,100 13,900 No
SVOC Diethylphthalate pe/kg 17 4 24% 760 72,200 No
SVOC _ [Di-n-butylphthalate pe/kg 17 1 6% 19 56,500 No
SVOC __ |Tributyl phosphate pe/ke 17 1 6% 45 6,180 No
vOoC Acetone pekg 17 11 65% 14.9 28,900 No
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Table D-14, Comparison of Maximum Deep-Zone Soil Concentrations to Soil

Risk-Based Concentrations for Groundwater Protection. (5 Pages)

. . Maximum Does Max
Co:(lrslt;ts:ent Constituent Namie Units I\;:“bel::f N;':z: :sor F'i;g:'e':icy of Detected 1(1;1;‘(?: Exceed
— : P e Detection Result GWP RBC?
VOC Methylene chloride pekg 17 7 41% 4.87 21.8 No
216-B-12 Crib
CONV __ [Nitrate and nitrate/nitrite as N° mg/kg 16 16 100% 126 4 Yes
CONV___ |Nitrate as N mg/kg 10 -9 9% 165. 40 Yes
CONV  |Sulfate mg/kg 10 8 80% 647 1,030 No
METAL |Antimony me/'kg 10 4 40% 0.65 54 No
METAL |Arsenic | mg/kg 10 10 100% 7.30 0.034 - Yes
METAL |Boron me/kg 10 4 40% 1.3 210 No
METAL |Chromium (total) me/kg 10 10 100% 304 2,000 No
METAL |Mercury mokg 10 2 20% 1.31 2.09 No
METAL |{Silver meg/kg 10 1 10% 241 13.6 No
METAL |Uranium me/kg | 10 10 100% 28 1.32 “Yes
Pest/PCB _|Aroclor-1254 peke 2 1 50% 140 485 No
SVOC Bis{2-ethylhexyl)phthalate pe'ke 10 2 20% 20 13,900 No
SVOC  |Diethylphthalate pe/kg 10 5 50% 8,700 72,200 No
SVOC Di-n-butylphthalate pe'kg 10 3 30% 77 56,500 No
SVOC  (Tributyl phosphate pe/kg 10 4 40% 2,000 6,180 No
TPH TPH-gasoline range pe/kg 10 1 10% 110 1.00 E+05 No
216-5-7 Crib
CONV . |Nitrate and nitrate/nitrite as N° mghkg | - 1 - L 100% 4.5E+01  [4.0E+00] ~ Yes
CONV  |Nitrate as N mg/kg 13 13 100% - 5.30E+01 [4.00 E+01] - Yes-
METAL |Arsenic mg/kg 13 6 46% 7.09E+00 . | 3.40 E-02 Yes .
METAL [Chromium (Total) mg/kg 13 10 77% 1.46E+02 (2.00 E+03 No
METAL |Copper mg/kg 13 13 100% 5.21E+01 {2.63 E+02 No
METAL |Hexavalent Chromium mg/kg 13 4 31% 8.00E-01 [1.84 E+01 No
METAL [Mercury mg/kg 13 2 15% 1.70E+00 |2.09 E+00 No
METAL |Nickel mg/kg 13 13 100% 8.24E+01 |1.30 E+)2 No
METAL |Silver meg'kg 13 2 15% 3.95E+00 ]1.36 E+01 No
METAL |Uranium (total) - mg'kg 13 8 02% - 4.63E+02_ {1.32 E+00 Yes
Pest/PCB 4,4'-DDE (Dichlorodiphenyldichloroethylene) mg/kg 1 1 100% 1.40E-03 |4.46 E-01 No
PestPCB |4-4'-DDT (Dichlorodiphenyltrichloroethane) mg/kg 1 1 100% 4.20E-04 |3.49 EH)0 No
Pest/PCB |Aldrin mg/kg 1 1 100% 8.10E-04 |5.04 E-03 No
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Table D-14. Comparison of Maximum Deep-Zone Soil Concentrations to Soil
Risk-Based Concentrations for Groundwater Protection. (5 Pages)

. , Maximum Does Max
Cou::slt;tuent Constituent Name Units NS" mbe!r of Nl;mbe:- of Fl;qtu el:icy of Detected g;‘g). Exceed
s | amples |  Detects etection Result GWP RBC?
SVOC Diethylphthalate me'kg 7 7 100% 6.60E-01 |7.22 E+1 No
SVOC Di-n-butylphthalate _mg/kg 12 12 100% 1.10E+00  |5.65 E+01 No
vVOC Acetone _mg/kg 13 2 15% 1.60E-02 |2.89 E+)I No
voC Bromomethane me/ke 13 2 15% 1.10E-03 |5.18E-03 No
VOoC Methylene chloride mg/kg 13 4 31% 1.36E-02 |2.18 E-02 No

Constituent statistics, analytical and screening results from Tabics 4-9,4-11, and A-1 of DOE/RL-2004-25, Remedial Investigation Jor the 200-PW-2 Uranium-Rich Process
Waste Group and 200-PW-4 General Process Condensate Group Operable Unit.

' WAC 173-340-747, “Deriving Soil Concentrations for Ground Water Protection,” calculations.
RBC for nitrite used as screening level for nitrate/nitrite.

CONV = conventional parameter. SVOC =  semivolatile oreani d
VP ; Tganic compound.
SE‘-’ZST/PCB - gluu':% datel;;cr:!t :;?ed biohenyl TPH = total petroleum hydrocarbons.
= PCSH 1 po orn 1phenyl. vV - 1atil 3 .
RBC = risk-based con tion. oC volatile organic compound

V 14vdd §8-#002-T4/204
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Table D-15. RESRAD Dose Results for Groundwater Protection.

Total Dose* Time |  Primary Percentage of Primary l;a thwa
(mrem/yr) (years) | * Radionuclide Total Dose y
207-A South Retention Basin
- 0 - - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
- 500 - - Drinking Water
S.8E-19 698 Tritium 100% Drinking Water
- 1,000 — - Drinking Water
216-A-10 Crib
- 0 - - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
- 1,000 - - Drinking Water
2,100 1,193 Iodine-129 99.9% Drinking Water
2,000 1,250 lodine-129 99.9% Drinking Water
216-A-19 Trench
No breakthrough to groundwater
216-A-36B Crib
- 0 - -~ Drinking Water
- 30 - -— Drinking Water
- 150 - - Drinking Water
- 1,000 - - Drinking Water
15.3 1,025 Technetium-99 100% Drinking Water
5.7 1,100 Technetium-9% 100% Drinking Water
216-A-37-1 Crib
- 0 - - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
3.9 E-04 168 Tritium 100% Drinking Water
1.8 E-12 500 Tritium 100% Drinking Water
5.3 E-25 1,000 Tritium 100% Drinking Water
216-B-12 Crib
- 0 - - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
- 500 — - Drinking Water
2.8 E-14 526 Tritium 100% Drinking Water
6.0 E-27 1,000 Tritium 100% Drinking Water
216-8-7 Crib
- 0 - - Drinking Water
4.6 30 Tritium 100% Drinking Water
-- 150 - - Drinking Water
- 500 - - Drinking Water
- 1,000 - - Drinking Water
2.1 1,240 Technetium-99 100% Drinking Water

* Bascd on 730 L/yr drinking water ingestion rate.
RESRAD = RESidual RADioactivity, ANL 2002, RESRAD for Windows, Version 6.21.
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Table D-16. RESRAD Risk Results for Groundwater Protection.

Time Primary - - Percentage of '
Total Risk* (years) Radionu:?i,de Total R?sk Primary Pathway
207-A South Retention Basin
- 0 - - Drinking Water
-~ 30 - - Drinking Water
- 150 - - Drinking Water
- 500 - - Drinking Water
4.0 E-24 693 Tritium 100% Drinking Water
- 1,000 - - Drinking Water
216-A-10 Crib
- 0 -- - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
- 1,000 - - Drinking Water
3.0 E-02 1,193 Iodine-129 99.9% Drinking Water
3.0E-02 1,250 lodine-129 99.9% Drinking Water
216-A-19 Trench
No breakthrough to groundwater
216-A-36B Crib
- 0 - - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
- 1,000 - - Drinking Water
6.0 E-04 1,025 Technetium-99 100% Drinking Water
2.0 E-04 1,100 Technetium-99 100% Drinking Water
216-A-37-1 Crib
- 0 - - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
9.0 E-09 168 Tritium 100% Drinking Water
4.0 E-17 500 Tritium 100% Drinking Water
- 1,000 Tritium 100% Drinking Water
216-B-12 Crib
— 0 - - Drinking Water
- 30 - - Drinking Water
- 150 - - Drinking Water
- 500 - - Drinking Water
7.0 E-19 526 Tritium 100% Drinking Water
- 1,000 Tritium 100% Drinking Water
216-S-7 Crib
- 0 - - Drinking Water
1.0 E-04 30 Tritium 100% Drinking Water
- 150 - - Drinking Water
- 500 - - Drinking Water
- 1,000 - - Drinking Water
1.0 E-04 1,240 Technetium-99 100% Drinking Water

* Based on 730 L/yr drinking water ingestion rate.
RESRAD = RESidual RADioactivity, ANL 2002, RESRAD for Windows, Version 6.21.
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APPENDIX D
ATTACHMENT A
200 AREAS REMEDIAL INVESTIGATION AIR-RISK SCREENING
DAL.0. HUMAN-HEALTH RISK ASSESSMENT

This section presents the human-health risk assessment (HHRA) for the 200-PW-2 and
200-PW-4 Operable Units (OU) representative waste sites. This HHRA contains the following
components:

DALl

Human-Health Risk Assessment Guidance. Lists the guidance documents used for the
HHRA

Contaminants of Potential Concern for Human Health. Identifies the contaminants
considered to be most important to the evaluation of human-health risk

Human Exposure and Toxicity Assessment. Identifies the pathways by which potential
human exposures could occur; describes how they are evaluated; and evaluates the
magnitude, frequency, and duration of these exposures. Identifies the sources of toxicity
values used

Risk-Assessment Results, Integrates information from the exposure and toxicity
assessments to characterize the risks to human health from potential exposure to
contaminants in environmental media

Identification of Major Uncertainties and Assumptions. Summarizes the basic
assumptions used in the risk assessment (RA), as well as limitations of data and
methodology.

HUMAN-HEALTH GUIDANCE

The procedures used for the HHRA are consistent with those described in the following
U.S. Department of Energy (DOE) and U.S. Environmental Protection Agency (EPA) guidance
documents:

Risk Assessment Guidance for Superfund (RAGS), Volume I - Human Health Evaluation
Manual, (Part A) Interim Final, OSWER 9285.7-01A (EPA/540/1-89/002)

Risk Assessment Guidance for Superfund, Vol. I, Human Health Evaluation Manual,
Supplemental Guidance: Standard Default Exposure Factors, (Interim Fi inal},
OSWER Directive 9285.6-03 (EPA 1991)

Exposure Factors Handbook Volume 1: General Factors (EPA/600/P-95/002Fa)
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* Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment) Final (EPA/540/R-99/005)

* Proposed Guidelines for Carcinogen Risk Assessment (EPA/600/P-92/003 C)

» Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER
Publication 9285.7-081 (EPA 1992).

DAL2  SELECTION OF CONTAMINANTS OF
POTENTIAL CONCERN

Contaminants of potential concern (COPC) are those contaminants that should be carried through
the HHRA process. This component of the HHRA process summarizes those contaminants that
were detected in environmental media during the remedial investigation (RI) and identifies the
COPCs for environmental media that are accessible for human exposure. During the course of
the HHRA, the COPCs are evaluated to identify and prioritize those contaminants that are
estimated to pose an unacceptable risk and thus should be addressed by the feasibility study.

DA1.2.1 Criteria for Selection of Contaminants of
Potential Concern for the Human-Health
Risk Assessment

Per EPA, Washington State Department of Ecology, and DOE guidance documents, the factors
considered in identifying COPCs for the study area are as follows:

Identification of detected contaminants

Frequency of detection

Essential nutrients

Background screening

Availability of toxicity factors for use in calculating risk-based concentrations (RBC).

The COPCs were identified separately for shallow-zone soil samples from each exposure area.
Evaluation of the RA data using these criteria is discussed in the following subsections.

DA1.2.2 Identification of Detected Contaminants

As a conservative measure, all chemicals that were detected at least once in any of the
shallow-zone soil samples were carried to the next step in the COPC selection process.
Chemicals that were not detected in any of the soil samples (i.e., zero percent frequency of
detection) were not selected as COPCs.

DA1.2.3 Shallow Zone (Evaluation of Human-Health
Risk Assessment)

The summary statistics for all nonradiological contaminants in shallow-zone soil samples are
presented in DOE/RL-2004-25, Remedial Investigation Report for the 200-PW-2 Uranium-Rich
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Process Waste Group and 200-PW-4 General Process Condensate Group Operable Units,
Attachment A. Only those analytes detected in at least one sample were carried forward to the
next step in the risk screening process.

DA1.2.4 Essential Nutrients

Essential nutrients are those constituents considered essential for human nutrition.
Recommended daily allowances are developed for essential nutrients, to estimate safe and
adequate daily dietary intakes (NAS 1989, Recommended Dietary Allowances). Because
aluminum, calcium, iron, magnesium, potassium, and sodium are considered to be essential
nutrients and have no available toxicity factors, they were excluded from further consideration
as COPCs.

DA1.2.5 Background Screening

The next criterion for identifying a COPC is its presence at a concentration higher than naturatly
occurring levels. Sitewide soil-background levels have been established for most metals and
conventional chemistry (e.g., sulfate, nitrate) at the Hanford Site. The statewide soil-background
level was used as the background level for cadmium. However, sitewide and statewide
soil-background levels are not available for antimony, boron, cyanide, hexavalent chromium, .
molybdenum, selenium, or thallium; if these metals were detected, they were carried forward :
into the RA. Because background criteria have not been developed for volatile organic
compounds (VOC), polychlorinated biphenyls, or semivolatile organic compounds in soils at the
Hanford Site, any constituent detected also was carried forward into the RA.

The maximum detected concentration of each metal or inorganic compound detected in
shallow-zone soil was compared to the 90™ percentile background value. Summaries of metals
and inorganic compounds compared to background values are provided in Tables DA-I through
DA-6. The results of the screening are summarized in Table DA-7 and are detailed in the
following paragraphs:

e 207-A Retention Basin Soil Borings (Table DA-1)
— Concentration exceeds background: nitrate as N, arsenic, and silver
— No background value available: nitrate as nitrate/nitrite as N,

» 216-A-10 Crib (Table DA-2)

'~ Concentration exceeds background: no detected metals or inorganic compounds
exceeded the 90™ percentile background value

— No background value available: nitrate as nitrate/nitrite as N, nitrite as N, antimony,
and boron.
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* 216-A-19 Trench (Table DA-3)

— Concentration exceeds background: fluoride, nitrate as N, phosphate, arsenic,
vanadium, and uranium

— No background value available: nitrate as nitrate/nitrite as N, boron, and thallium.
* 216-A-36B Crib (Table DA-4)

— Concentration exceeds background: silver

~ No background value available: nitrate as nitrate/nitrite as N.
* 216-A-37-1 Crib (Table DA-5)

— Concentration exceeds background: ammonia as N, nitrate as N, barium, and
manganese

— No background value available: nitrate as nitrate/nitrite as N, nitrite as N, boron, and
thallium.

* 216-B-12 Crib (Table DA-6)
— Concentration exceeds background: nitrate as N, sulfate, and arsenic
— No background value available: nitrate as nitrate/nitrite as N, antimony, and boron.

Using the screening criteria as applied to the shallow-zone soil results, the analytes listed above
all were carried through to the next step of the screening assessment.

DA1.2.6 Availability of Toxicity Values

All of the available toxicity data for analytes detected is provided in Table DA-8. Ifa toxicity
value was not available from a reliable source, the contaminant could not be included in the
screening RA. Although total petroleum hydrocarbon was not carried forward into the RA,
constituents (such as polycyclic aromatic hydrocarbons, benzene, toluene, ethylbenzene, and
xylenes) that represent the greatest risk to human health are included if detected. The exclusion
of constituents from this RA because of the lack of available toxicity data potentially could result
in an underestimated risk at the site.

The primary source of toxicity values (i.e., cancer potency factors and oral reference doses) is the
Integrated Risk Information System (IRIS) database (EPA 2003). Ifa toxicity value is not
available from IRIS, the toxicity values published in EPA/540/R-97/036, Health Effects
Assessment Summary Tables, FY 1997 Update (HEAST); the Region 9 Preliminary Remediation
Goals (PRG) 2002 Tables (EPA 2002a); or the EPA Region 3 Risk-Based Concentration (RBC)
2002 Tables (EPA 2002b), were used.
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Toxicity values used to calculate the soil, air, and groundwater RBCs are presented in
Table DA-8 and were obtained from the following sources:

» RIS, a database prepared and maintained by the EPA and available through the EPA
National Center for Environmental Assessment. IRIS is an electronic database
containing health risk and EPA regulatory information on specific chemicals (EPA 2003)

o HEAST, provided by the EPA Office of Emergency and Remedial Response, is a
compilation of toxicity values published in various health-effects documents issued by
the EPA (EPA/540/R-97/036)

e Region 9 Preliminary Remediation Goals (PRG) 2002 Tables (EPA 2002a).
e EPA Region 3 Risk Based Concentration (RBC) Tables (EPA 2002b).

DA1.2.7 Tentatively Identified Compounds

Section 4.3.2.1 of the 200-PW-2 and 200-PW-4 QU RI (DOE 2004-25) discusses numerous
organic tentatively identified compounds (TIC) the logic for removal from further consideration.
Appendix A, Chapter 4.0, of DOE/RL-2004-25 discusses removal of two TICs: 2-ethyl-1-
hexanol and ethyl acetate. Both 2-ethyl-1-hexano! and ethyl acetate were excluded from the
screening RA.

DA13 COMPUTATION OF EXPOSURE-POINT
CONCENTRATIONS

The exposure-point concentrations (EPC) are estimated contaminant concentrations that

a receptor may contact and are specific to each exposure medium (i.e., shallow- and deep-zone
soils). For the direct-contact exposure routes, EPCs are represented by concentrations directly
measured in soil. For the inhalation route, modeling was performed to estimate constituent
concentrations in the air from particulate or vapor emissions from the soil.

DA1.3.1 Direct-Contact Exposure-Point
Concentrations

As a conservative estimate, and because of the small number of samples collected, the maximum
detected concentration was used for the EPC for both shallow-soil and ambient-air evaluations.

DA13.2 Ambient-Air Exposure-Point Concentrations

Air concentrations were estimated by modeling particulate or vapor emissions from soil. Air
concentrations from vapor emissions were estimated using a volatilization factor (VF) for those
constituents that are considered volatile. Volatile constituents considered for the inhalation
pathway are operationally defined as those constituents with a Henry’s law constant greater than
10 atm-m*/mole and a molecular weight of less than 200 g/mole (EPA 2002a). Air
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concentrations from fugitive dust emissions were estimated using a particulate emissions factor
(PEF) for those constituents that are not volatile. Equation DA-1 was used to estimate air
concentrations from volatile or particulate emissions for the COPCs identified in Section DA1.4.

Equation DA-1: Calculated Air Concentration

Air Concentration = C, x ( ! or-l-}

PEF VF
where:
C, = soil concentration (mg/kg).
PEF = particulate emissions factor (1.32x10° m*/kg).
VF = volatilization factor (chemical-specific) (m*/kg).

Soil-saturation concentrations (Cs,;) were calculated using Equation DA-2 (Section DA4.3.3.3).
Furthermore, the VFs for VOCs detected in shallow-zone soil were calculated using

Equation DA-3 (Section DA1.3.4). The PEF used to estimate fugitive dust emissions for
nonvolatile compounds was obtained using Equation DA-4 (Section DA1.3.5). Site-specific data
used in these calculations are provided in Table DA-9, and chemical-specific data for detected
analytes meeting the volatility criteria listed above are provided in Table DA-10. Per EPA
guidance, the saturated-soil concentration (Equation DA-2) was calculated and compared against
the maximum detected soil concentration. For all of the analytes listed in Table DA-10, Cg; was
less than the maximum detected soil concentration.

DA1.3.3 Soil-Saturation Concentration

Equation DA-2: Derivation of the Soil-Saturation Limit

S '
Cm=;(K4P,,+®w+H ©.)
]

where:
Parameter Definition (Units) Default
Ceat Soil saturation Concentration {mg/kg) -
S Solubility in water (mg/L-water) Chemical-specific
Pb Dry soil bulk density (kg/L) Site-specific
n Total soil porosity (Lpore/Lsoit) Site-specific 1 - (pv/ps)
Ps Soil particle density (kg/L) Site-specific
Ka Soil-water partition coefficient (L/kg) Koc X foc (chemical-

specific)
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Definition (Units) Default
Soil organic carbon/water partition Chemical-specific
coefficient (L/kg)
Fraction organic carbon content of soil (g/g) Site-specific
Water-filled soil porosity (Lwater/Lsoir) Site-specific
Air-filled soil porosity (Lai/Lsoit) Site-specific or n-O,,
Henry's law constant (atm-m*/mol) Chemical-specific
Dimensionless Henry's law constant Hx 41, where4lisa

units conversion factor

DA1.3.4 Soil-to-Air Volatilization Factor

where:

Parameter

Equation DA-3: Derivation of the Volatilization Factor

(3.14xp,xT)"”

xIO‘ J/ 2
(2% p, % Ds) (m’/cm’)

VF(nm’ kg)=(Q/C) x

_[(e}” D;H'+0’ D)/ n’]
A

D ;
pf,Kd+®w+OaH

Definition (Units) Default
Volatilization factor (m*/kg) -
Apparent diffusivity (cm?/s) -
Inverse of the mean conc. at the centerofa  Site-specific
0.5-acre square source (g/m?-s per kg/m’)

Exposure interval (s) 9.5x 10®

Dry soil bulk density (g/em®) Site-specific

Air filled soil porosity (Lgir/Lsoir) Site-specific or n-©,,

Total soil porosity (Lpore/Lsoi) Site-specific 1 - (pv/ps)

Water-filled soil porosity ngmlLsoﬂ) Site-specific

Soil particle density (g/cm”) Site-specific

Diffusivity in air (cm?/s) Chemical-specific

Henry's law constant (atm-m*/mol) Chemical-specific

Dimensionless Henry's law constant Calculated from H by
multiplying by 41 (EPA
1991a)
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Parameter Definition (Units) Default

D, Diffusivity in water (cm%s) Chemical-specific

Ka Soil-water partition coefficient (cm¥g) = Chemical-specific
Kocfoc

koc Soil organic carbon-water partition Chemical-specific
coefficient (cm*/g)

foc Fraction organic carbon in soil (g/g) Site-specific

DA1.3.5 Soil-to-Air Particulate-Emission Factor

Equation DA-4: Derivation of the Particulate Emission Factor

3600s/h

3 =
PEF(m /ke)= O/ Cx0.036x(I—WX(Um/Urfo(x)

where:

Parameter Definition (Units) Default

PEF; Particulate emission factor (m*/kg) Site-specific

Q/C Inverse of the mean conc. at the centerof a ~ 73.44 (Salem, Oregon)
0.5-acre square source (g/m>-s per kg/m?)

\Y% Fraction of vegetative cover (unitless) Site-specific or 0.5

Un Mean annual windspeed (m/s) Site-specific or 4.69

U Equivalent threshold value of windspeed at ~ Site-specific or 11.32

7 m (m/s)

F(x) Function dependent on Un/U, derived using  Site-specific or 0.194

Cowherd (1985) (unitless)

DAl4 SUMMARY OF CONTAMINANTS OF
POTENTIAL CONCERN

Using the background screening results provided in Tables DA-1 through DA-6 and the toxicity
data in Table DA-8, the shallow-zone-soil air COPCs are provided in Tables DA-11 through
DA-16. The COPCs are listed in the following paragraphs by OU.

* 207-A Retention Basin Soil Borings (Table DA-16)

— COPCs: 2-(2,4,5-trichlorophenoxy)-propionic acid, 2,4-dichlorophenoxyacetic acid,
arsenic, butylbenzenephthalate, diethylphthalate, chloroform, and methylene chloride

« 216-A-10 Crib (Table DA-12)

-~ COPCs: boron and beta-BHC.
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* 216-A-19 Trench (Table DA-13)
~ COPCs: arsenic, boron, and bis-(2-ethylhexyl)-phthalate.
» 216-A-36B Crib (Table DA-14)

—~ COPCs: diethylphthalate.
e 216-A-37-1 Crib (Table DA-15)
- COPCs: barium, boron, manganese, and bis-(2-ethylhexyl)-phthalate.

— Although ammonia as N was present above background levels and toxicity data are
available, it is not regulated under WAC 173-340, “Model Toxics Control Act --
Cleanup,” so it was not selected as a COPC.

+ 216-B-12 Crib (Table DA-16)

— COPCs: arsenic, boron, bis-(2-ethylhexyl)-phthalate, and di-n-butylphthalate.

DALS  HUMAN-EXPOSURE ASSESSMENT

The exposure-assessment component of the HHRA identifies the populations that may be
exposed; the routes by which these individuals may become exposed; and the magnitude,
frequency, and duration of potential exposures. The human-exposure assessment includes the
following components:

 Development of exposure assumptions for potentially complete exposure pathways
« Calculation of chemical intake for COPCs
+ Source of toxicity values.

DALS.1 Human-Exposure Assumptions

The estimation of exposure requires numerous assumptions to describe potential exposure
scenarios. Upper-bound exposure assumptions are used to estimate reasonable maximum
exposure (RME) conditions to provide a bounding estimate on exposure. The exposure
assumptions and methodology used to develop soil RBCs for nonradiological constituents, and
the assumptions and methodology used to calculate risk and dose estimates for radiological
constituents, are described in the following sections.

DA1.5.2 Nonradiological Constituents

The exposure assumptions used to develop risk-based soil-screening concentrations for soil for
the ambient-air exposure pathway for nonradiological constituents are listed in Table DA-17.
The scenarios evaluated were selected based on the conceptual exposure model provided in
Figure DA-1 and are consistent with the reasonably anticipated future land use.
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DA1.5.3 Industrial Land-Use Scenario

Exposure estimates for current and future industrial workers are based on the assumption that a
70-kg adult would contact surface soil 146 days per year during a 20-year period. For the
inhalation pathway, an inhalation rate of 20 m*/day was assumed.

DA1.54 Equations for Ambient-Air Risk-Based
Concentrations

Ambient air RBCs were calculated for all COPCs identified in Tables DA-11 through DA-16.
The following equations were used to calculate the ambient air RBCs under the industrial
land-use exposure scenario for carcinogens and noncarcinogens. The exposure assumptions used
to calculate the RBCs for each exposure scenario are listed in Table DA-17.

Carcinogens. The following equation was used to calculate the industrial ambient-air RBCs for
carcinogenic chemicals:

TR x BWe x ATC
CPFy x INH x ABS jyyy; x EF x ED

Air RBC{mglmJ) =

Noncarcinogens. The following equation was used to caleulate the industrial ambient-air RBCs
for noncarcinogenic chemicals:

THO » BW . x ATN x RfDi
n

Air RBC(mglms) = .
EF x EDx INIf x ABSi "
n

These equations are from WAC 173-340-750, “Cleanup Standards to Protect Air Quality,” and
the calculated industrial ambient-air RBCs are consistent with the latest tables in Ecology
94-145, Cleanup Levels and Risk Calculations under the Model Toxics Control Act Cleanup
Regulation; CLARC, Version 3.1,

DAL.6  RISK-ASSESSMENT RESULTS FOR
NONRADIOLOGICAL CONTAMINANTS

All nonradiological COPCs identified in Section 1.4 were compared to their respective RBCs for
cach of the three applicable exposure media.

All RBCs developed for this site were based on chronic or carcinogenic threats. The maximum
soil concentration was compared with its respective RBC. For the purposes of this document,
contaminant concentrations were compared to risk-based concentrations developed under
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 guidance
(EPA/540/R-92/003, Risk Assessment Guidance Jor Superfund: Volume I -- Human Health
Evaluation Manual (Part B. Development of Risk-Based Preliminary Remediation Goals),
Interim, Publication 9285.7-01B) using the excess lifetime cancer risk range of 10* 10 10 and
using a hazard quotient of 1.0 with an industrial land-use scenario. Because the waste sites in
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these QUs are in the core zone, risk-based concentrations for shallow-zone soils used for
screening correspond to a 107 risk level. Because groundwater protection RBCs are designed to
protect potential future off-site users of groundwater, the screening calculations for the
groundwater protection RBCs were determined using a target risk of 10, These target risks are
consistent with WAC 173-340.

The hazard quotient can be calculated by dividing the concentration term by its noncancer RBC.
As described above, a ratio greater than 1 suggests a potential for adverse health effects.

Carcinogenic risk is expressed as a probability of developing cancer as a result of lifetime
exposure. For a given chemical and exposure route, excess lifetime cancer risk can be
back-calculated by dividing the concentration term by its cancer RBC, then multiplying by 10°
(for industrial-soil RBCs) to estimate chemical-specific risk. An excess lifetime cancer risk that
exceeds the target risk threshold of 1x10°® indicates that, as a plausible upper-bound, an
individual has a 1-in-100,000 chance of developing cancer as a result of site-related exposure to
a carcinogen during a 75-year lifetime, under the specific exposure conditions at the site. The
acceptable risk level for industrial land use is 1x10°. Generally, the EPA considers action to be
warranted at a site when the cancer risks exceed 1x10™, based on an RME scenario. Generally,
action is not required for risks falling within 1x10™ to 1x10%, A hazard index greater than one
indicates that some potential for adverse noncancer health effects is associated with exposure to
the contaminants of concern (EPA 1991). Generally, action is not required for a hazard index of
less than one.

DA1.6.1 Results of Comparison to Ambient-Air Risk-
Based Concentrations

Table DA-18 provides the results of the comparison of maximum soil concentrations to
ambient-air RBCs. All of the calculated maximum air concentrations were below their
respective ambient-air RBCs.

DA1.7 UNCERTAINTY ANALYSIS

Uncertainties associated with sampling and analysis include the inherent variability (standard
error) in the analysis, representativeness of the samples, sampling errors, and heterogeneity of
the sample matrix. While the quality assurance/quality control program used in conducting the
sampling and analysis serves to reduce errors, it cannot eliminate all errors associated with
sampling and analysis.

DA1.7.1 Uncertainty Associated with Exposure
Assessment

Future soil EPCs were assumed to be equal to existing soil concentrations. This assumption does
not account for fate and transport processes likely to occur in the future; risk estimates are likely
to be overestimated for future exposure scenarios.
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The estimation of exposure requires many assumptions to describe potential exposure situations.
There are uncertainties regarding the likelihood of exposure, the frequency of contact with
contaminated media, the concentration of contaminants at exposure points, and the time period
of exposure. These tend to simplify and approximate actual site conditions. In general, these
assumptions are intended to be conservative and to yield an overestimate of the true risk or
hazard.

The exposure assumptions conservatively estimate the current and future industrial land-use
scenario risks. A worker is unlikely to remain at the same place of employment for 146 days a
year during a 25-year exposure duration. The default exposure assumptions for the industrial
land-use scenarios likely overestimate risk at the Hanford Site.

DAL7.2  Uncertainty Associated with Toxicity
Assessment

The toxicological database also was a source of uncertainty. EPA has outlined some of the
sources of uncertainty in EPA/540/1-89/002. These sources may include or result from the
extrapolation from high to low doses and from animals to humans; the species, gender, age, and
strain differences in a toxin’s uptake, metabolism, organ distribution, and target site
susceptibility; and the human population®s variability with respect to diet, environment, activity
patterns, and cultural factors.

Exclusion of constituents without toxicity values from this RA potentially could underestimate
risk at the site. Conversely, inclusion of metals without background values (chromium (VI)) or
with background values significantly greater than the RBC (e.g., arsenic) could result in
overestimation of risk, caused by site contaminants to which the public is routinely exposed
because of background soil concentrations.

DA1.7.3 Uncertainty Associated with Risk
Characterization

In the risk characterization, the assumption was made that the total risk of developing cancer
from exposure to the Hanford Site is the sum of the risk attributed to each individual
contaminant. Likewise, the potential for the development of noncancer adverse effects is the
sum of the hazard quotients estimated for exposure to each individual contaminant. This
approach, in accordance with EPA guidance, did not account for the possibility that constituents
act synergistically or antagonistically.
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Figure DA-1. Conceptual Exposure Model.
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Table DA-7. Summary of Detected Metals and Inorganic Compounds that Exceed the

Background Screening or for Which No Background Value is Available

for the Human-Health Ambient-Air Risk Assessment.

orings
Ammonia as N X
Fluoride X
Nitrate and nitrate/nitrite as N 0 o) 0 0 0 0
Nitrate as N X X X X
Nitrite as N o) &)
Phosphate X
Sulfate X
Antimony 8] &)
Arsenic X X X
Barium X
Boron 0 0 0 o)
Manganese X
Silver X X
Thatlium 0 0
Uranium (mg/kg) X
Vanadium X

O = detected, but no background valucs available.
X = exceeds background valuc.
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Table DA-8. Summary of Toxicity Values Used to Calculate Risk-Based Concentrations,

Constituent Chemical Inhalation Cancer Inhalation
Class Constituent Abstracts Potency Factgr Source | Reference Dose | Source
Service Number| (mg/kg-day) (mg/kg-day)
CONV Ammonia as N 7664-41-7 - - 0.028571429 i
HERB 2-(2,4,5-trichlorophenoxy)propionic acid 93.72-1 - - 0.008 r
HERB 2,4-dichlorophenoxyacetic acid 94-75-7 - - 0.01 r
METAL  |Aluminum 7429-90-5 - - 0.0014285 p
METAL  |Arsenic 7440-38-2 15.05 i 15 i
METAL [Barium 7440-39-3 - - 0.0001 i
METAL [Beryllium 7440-41.7 8.4 i 0.00000571 i
METAL  [Boron 7440-42-8 - - 0.005714286 h
METAL [Cadmium 7440-43-9 6.3 i 0.000057 n
METAL  [Chromium (Total) 7440-47-3 42 i - -
METAL  [Cobalt 7440-48-4 9.3 p 5.71429E-06 p
METAL  Manganese 7439-96-5 - —- 0.000014 i
PEST Beta-BHC (B-BHC) 319-85-7 1.8 i - -
SVOA Bis(2-ethylhexyljphthalate 117-81-7 0.014 r 0.02 r
SVOA Butylbenzylphthalate 85-68-7 - - 0.2 r
SVOA Diethylphthalate 84-66-2 - - 0.8 r
SVOA Di-n-butylphthalate 84.74-2 - - 0.1 r
VOA Chloroform 67-66-3 0.0805 i 0.012357143 p
VOA Methylene chloride 75-09-2 0.001645 i 0.857142857 h

“g g =)

not applicable.
EPA/540/R-97/036, Health Effects Assessment Summary Tables, FY 1997 Update.
EPA, 2003, Integrated Risk Information System (IRIS) database.

EPA, 2002, Region 9 Preliminary Remediation Goals (PRG) 2002 Tables.
provisional peer-reviewed toxicity value,
= route extrapolation: a method that translates the oral toxicity factor into an inhalation toxicity factor.

CONV = conventional parameter.
SVOA = semivolatile organic analyte.
VOA = volatile organic analyte

——
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Table DA-9. Site-Specific Air Exposure-Point Concentration Calculation Input Parameters.

Parameter Description Value Source
QC Inverse of the mean concentration at the center of a 0.5-acre-square source (g/m2-s per kg/m’) 73.44 B
T Exposure interval (s) 9.5 EH08 B
o Dry-soil bulk density (g/fcm®) 1.5 A
2, Air-filled soil porosity {Lair/Lsoil) 0.13 A
n Total soil porosity (Lpore/Lyor) 043 B
O Water-filled soil porosity (Luue/Loon) 0.3 A
P Soil particle density (g/em3) 2.65 B
foc Fraction of organic carbon in soil (g/g) 0.001 A
v Fraction of vegetative cover (unitless) 0.5 B
Um Mean annual windspeed (mvs) 4.69 B
Ut Equivalent threshold value of windspeed at 7 m (mvs) 11.32 B
F(x) Function dependent on U,/U, derived using EPA/600/8-85/002 (unitless) 0.193 B

A = WAC173-340-750(4), “Cleanup Standards to Protect Air Quality,” “Method C Air Cleanup Levels.”

B = EPA/S40/R-95/128, Soil Screening Guidance: Technical Background Document.

EPC =

exposure-point concentration.

Table DA-10. Chemical-Specific Input Parameters for Detected Analytes with Molecular Weight Less Than 200 g/mole and
Henry’s Law Constant Greater Than 4.1x10*.

Constitaent Chemical | Molecular | Henry's Law | Diffushvityln | Dimfusivityin | Organle Carbon Sl‘:fﬂ‘i‘::';;’ Water
Class Censtituent Abstracts Weight Constant Alzr Wa:er Partition CoefTicient Coefficient | Solubility

Service (g/mole) (unitless) (em’/s) {cm'/s) (L'kg) (emg) {mg/L)
SVOA 2-Methylnapthalene 91576 142.2 2.12 E-02 4.80 E-02 784 E-06 298 E+03 2.98 E+00 2.46 E+01
SVOA/VOA Naphthalene 91-20-3 128.16 1.98 E-02 5.90 E-02 7.50 E-06 LI9E+03 7.15 E+00 110 E+0]
VOA Acetone 67-64-1 58.08 1.59 E-03 1.24 E-01 1.14 E-05 5.75 E-01 3.45E-0} 1.00 E+06
VOA Chloroform 67-66-3 119.38 1.50 E-01 1.04 E-01 1.00 E-05 5.30 E+01 3.18E-0I 7.92 E+03
VOA Ethylbenzene 100-41-4 106.17 3.23 E-01 7.50 E02 7.80 E-06 204 E+02 1.22 E+00 1.69 E+02
VOA Methylene chloride 75-09-2 84.93 8.98 E-02 1.01 E-0! 1.17 E-05 1.00 E+0) 1.00 E-02 1.32 E+04
VOA h-Butylbenzene 104-51-8 134.22 5.37 E-0l 7.50 E-02 7.80 E-06 2.83 E+03 1.70 E+01 1.38 E+01
VOA Xylenes (total) 1330-20-7 106.17 3.01 E-01 7.00 E-02 7.80 E-06 1.96 E+02 1.18 E+00 1.61 E+02

SVOA = semivolatile organic analyte. VOA = volatile organic analyte.
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Table DA-17. Summary of Exposure Assumptions for Industrial Soil
Ambient-Air Risk-Based Concentrations.

Parameter Symbol Units Industrial Land Use *
Target risk TR unitless 1.0 E-05
Target hazard quotient THQ unitless 1
Oral reference dose RiDo mg/kg-day <hemical specific
Oral cancer potency factor CPFo kg-day/mg chemical specific
Inhalation reference dose CPFi mg/kg-day chemical specific
Inhalation cancer potency factor RIDi kg-day/mg chemical speéific
Unit conversion factor - air UCFa pg/mg 1.0 E+03
Body weight —adult BWa kg 70
Carcinogenic averaging time ATC years 75
Noncarcinogenic averaging time ATN years 20
Exposure frequency EF unitless 0.4
Exposure duration ED years 20
Incidental soil ingestion rate SIR mg/day 50
Inhalation rate - carcinogens INHc m’/day 20
Inhalation rate — noncarcinogens INHnc m’/day 20
Gastrointestinal absorption factor ABSgi unitless 1
Inhalation absorption fraction ABSinh unitless 1

* WAC 173-340-750 (4), Cleanup Standards to Protect Air Quality,” “Method C Air Cleanup Levels.”
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Table DA-18. Comparison of Maximum Shallow-Zone Soil Concentrations to Industrial Ambient-Air Protection
Risk-Based Concentrations. (2 Pages)

Maximum Maximum
Detected PEF or | 1/PEF op | Maximum WAC 173-340- Air Concen-
Cont VF PEF Air Conecen-| 750 Ambient-
Location Constituent Concen- (ee/ke) (mg /ke) (ma /kg) YF 1/VF tration Air RBC tration
tration re/ke g B gy | kgm?) (ng/m’) (ug/m’) Greater than|
(ng/kg) F m Air RBC?
207-A Retention  2-(2,4,5-trichlorophenoxy)
Basin Soil Borings |propionic acid 330 E+00 - - 1.06 E+09]1.06 E+09] 9.39 E-10] 3.10 E-09 2.80 EH01 No
207-A Retention  ,4-dichlorophenoxyacetic X
Basin Soil Borings hcid 710 E+00 - - 1.06 E+09]1.06 E+09] 9.39 E-10| 6.67 E-09 3.50 E+01 No
207-A Retention .
Basin Soil Borings Arsenic 998 E+03 - - 1.06 E+09]1.06 E+09| 9.39 E-10| 9.37 E-06 8.72 E-03 No
207-A Retention o iohthalat LIOE+02 | 2.4 1E+05 1.06 E+09(1.06 E+09|9.39 E-10| 1.038-07 | 7.00 E+02 N
Basin Soil Borings [~ ocnzy'phthalate ’ ' I ’ ’ . : °
P07-ARetention 1, ) 1 1 thatate 320E+02| - -  |1.06 E+09)1.06 E+09{ 939 E-10| 3.01E-07 | 2.80 E+03 No
asin Soil Borings y’p . ' . : : :
207-A Retention 1.22
Dasin Soil Borings Chloroform 5.00 E+00 | 4.21 E+06 E+04 1.06 E+09]1.22 E+04| 8.18 E-05| 4.09 E-04 1.63 EHOO No
207-A Retention . 1.02
Basin Soil Borings Methylene chloride 5.00 E+00 | 2.87 E+06 E+04 1.06 E+09(1,02 E+04| 9.77 E-05| 4.88 E-04 7.98 EH01 No
216-A-10 Crib Doron 8.90 E+02 - - 1.06 E+09{1.06 E+09]9.39 E-10| 8.36 E-07 2.00 E+01 No
216-A-10 Crib Beta-BHC (B-BHC) 7.00 E+00 - - 1.06 E+09|1.06 E+09|9.39 E-10] 6.58 E-09 7.29 E-(02 No
216-A-19 Trench  |Arsenic T.O00E+03 - - 1.06 EH09[1.06 E+09| 9.39 E-10| 6.58 E-06 8.72 E-03 No
216-A-19 Trench  [Boron 3.89 E+04 - - 1.06 E+09|1.06 E+09]| 9.39 E-10| 3.66 E-05 2.00 E+01 No
216-A-19 Trench Bis(2-eﬂ1ylhcxyl)phthalatc 6.60 E+02 - - 1.06 E+09[1.06 E+09| 9.39 E-10| 6.20 E-07 9.38 E+00 No
216-A-36B Crib Diethylphthalate 2.80 E+02 - - 1.06 E+09]1.06 E+09{9.39 E-10]{ 2.63 E-07 2.830 E+03 No
216-A-37-1 Crib arium 1.65 E+H0S - - 1.06 E+09(1.06 E+09[ 9.39 E-10| 1.55 E-04 245 E+H02 No
216-A-37-1 Crib oron 5.10 E+02 - - 1.06 E+09]1.06 E+09] 9.39 E-10| 4.79 E-07 2,00 E+0! No
216-A-37-1 Crib  Manganese 547 EHOS - - 1.06 E+09]1.06 E+09] 9.39 E-10| 5.14 E-04 490 E-02 No
216-A-37-1 Cnb Bis(2-ethythexyl)phthalate] 2.10 E+01 - -~ 1.06 E+09]1.06 E+09{9.39 E-10| 1.97 E-08 9.38 EHYO No
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Table DA-18. Comparison of Maximum Shallow-Zone Soil Concentrations to Industrial Ambient-Air Protection
Risk-Based Concentrations. (2 Pages)

Maximum Maximum
Detected PEF or | 1/PEF or | M2ximum |WAC 173-340- Air Concen-
Ciat VF PEF Air Concen-| 750 Ambient-
Locatlon Constituent Concen- ( ) | m¥ke) (m/kg) YF 1/VF tration Alr RBC tration
tration re/ke) | (m/kg & (m’xg) | (kg/m) (ng/m’) (kg/m’) Greater than
(pe/kg) F # Air RBC?
216-B-12 Crib Arsenic 7.30 E+03 - -~ |L.06 E+09|1.06 E+09]| 9.39 E-10| 6.86 E-06 8.72 E-03 No
216-B-12 Crib Boron 1.30 E+03 - — |1.06 E+09|1.06 E+(9]| 9.39 E-10| 1.22E-06 2.00 E+01 No
216-B-12 Crib is(2-cthylhexyl)phthalate| 1.80 E+01 - - |1.06 E+09|1.06 E+09]9.39 E-10| 1.69 E-08 9,38 E+00 No
216-B-12 Crib Di-n-butylphthatate 7.70 E+01 - - [L06 EH09(1.06 E+09| 9.39 E-10| 7.23 E-0%8 3.50 E+02 No

WAC 173-340-750, “Cleanup Standards to Protect Air Quality.”
PEF = particulate emission factor,

RBC = risk-based concentration.

VF = volatilization factor.
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TERMS

contaminant of potential concern

dose conversion factor

exposure-point concentration

immobilized low-activity waste

operable unit

RESidual RADioactivity (dose model) (ANL 2002)
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Remedial Investigation Report for the 200-PW-2 Uranium-Rich
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Group Operable Units (DOE/RL-2004-25)
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APPENDIX D
ATTACHMENT B
INTRUDER ANALYSIS
DB1.0 INTRODUCTION

The RESidual RADioactivity (RESRAD) computer program (ANL 2002, RESRAD Jor Windows,
Version 6.21) was used to evaluate potentia! adverse health effects related to possible future
human intrusion of and exposure to residual radionuclides in soil at the 216-B-10 Crib,
216-A-19 Trench, 216-A-10 Crib, 216-A-36B Crib, 207-A South Retention Basin,

216-A-37-1 Crib, and 216-S-7 Crib. Radiological contaminants of potential concem (COPC)
were identified in DOE/RL-2004-25, Remedial Investigation Report Jor the 200-PW.2
Uranium-Rich Process Waste Group and 200-PW-4 General Process Condensate Group
Operable Units (remedial investigation [RI] Report), based on detection status and comparison
to background concentrations. The input parameter values for the RESRAD modeling, and the
associated rationale and assumptions, are discussed in Chapter 2.0 of the RI Report. Chapter 3.0
of the RI Report describes the results of RESRAD modeling of potential health effects. Both
radiological dose and cancer risk are assessed as health-effects endpoints. Chapter 4.0 of the

RI Report provides an uncertainty analysis for the RESRAD modeling.

Three intruder scenarios are evaluated for the 200-PW-2 and 200-PW-4 Operable Units (OU).
These scenarios are based on the framework documented in HAB 132, “Exposure Scenarios
Task Force on the 200 Area,” a letter from the Hanford Advisory Board, and are provided for
informational purposes only. Inadvertent intruder scenarios are based on the possibility that an
individual unwittingly (through human error or loss of knowledge concerning the location of
contaminants) engages in an activity that results in contact with wastes left in place (10 CFR 61,
“Licensing Requirements for Land Disposal of Radioactive Waste”). The reasonably anticipated
future Iand use for the 200 Areas is continued industrial activities, based on DOE/EIS-0222-F,
Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement, and the
associated record of decision (64 FR 61615, “Record of Decision: Hanford Comprehensive
Land-Use Plan Environmental Impact Statement (HCP EIS)”). For locations within the
industrial area, the U.S. Department of Energy dose rate limits for the protection of workers and
the affected public will be in effect for as long as facility management operations continue.

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

U.S. Environmental Protection Agency guidance for protection of individuals receiving a
reasonable maximum potential exposure. A target incremental cancer risk below or within a 10~
to 107 risk range was identified. A direct-exposure dose rate of 15 mrem/yr above background
was used as an operational guideline to achieve this goal.

After a period of 50 years, it is assumed that all operations will have ceased, and public entry to
the site will be restricted for an additional 100 years by enforcement of institutional controls.

It is presumed that after 150 years, an intruder could obtain access to the sites evaluated in this
feasibility study.
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The three intruder scenarios proposed for evaluation are as follows:

¢ Future Construction-Trench-Worker Intruder Scenario
» Future Well-Driller Intruder Scenario (drill cuttings)
» Future Rural-Residential Intruder Scenario (drill cuttings).

The future rural-residential scenario is considered to be the worst case scenario, because
exposure time would be the greatest. The seven representative waste sites in the 200-PW-2 and
200-PW-4 OU were evaluated for an exposure time starting at 150 years in the future, when it is
postulated that institutional controls may have failed. An evaluation of potential intruder doses
after a 500-year control period also was conducted. The three intruder scenarios are summarized
in the following subsections. Details and rationale for the specific modeling assumptions and
parameter values are provided in Chapter DB2.0.

DB1.1 FUTURE CONSTRUCTION-TRENCH-
WORKER INTRUDER SCENARIO

This scenario describes potential contact with contaminants by inadvertently excavating a
utilities trench or other construction activity (including the excavation of a basement or building
foundation) through a waste site. The worker at the trench construction site is assumed to be
exposed 8 hours a day for 5 days. The dose to the worker is the sum of the contributions from
inhaling resuspended dust, madvcrtently ingesting soil, and incurring direct exposure at the
center of 2 200 m? (2,153 fi?) area of contaminated soil for 40 hours.

DB1.2 FUTURE WELL-DRILLER INTRUDER
SCENARIO

This scenario describes potential contact with contaminants associated with inadvertently drilling
a well at a waste site. The drill cuttings (both uncontaminated and contaminated soil) are
assumed to have been spread over the work area near the well. Based on the evaluations for
DOE/ORP-2000-24, Hanford Immobilized Low-Activity Waste Performance Assessment:

2001 Version (Immobilized Low-Activity Waste [ILAW] performance assessment) and
BHI-00169, Environmental Restoration Disposal Facility Performance Assessment, the diameter
of the well for this evaluation is assumed to be 03m (zl fl). The area on which the driller
spreads the cuttings is assumed to be 200 m? (2,153 fit?)

The worker at the well-drilling site is assumed to be exposed 8 hours a day for 5 days. The dose
to the worker is the sum of the contributions from inhaling resuspended dust, m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>