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1 Purpose 

This enviro1m1ental calculation fi le (ECF) documents assumptions and methods for development of 
nonradiological soil Preliminary Remediation Goals (PRGs) for an outdoor worker exposw-e scenario for 
use in the Remedial Investigation/Feasibility Study (Rl/FS) Reports for the Inner Area source operable 
units (OUs) located within the Central Plateau of the Hanford Site. The PRGs are concentration goals for 
a specific medium (e.g. soil) that are intended to protect specified receptors from exposure to 
contaminants through identified exposure pathways and routes. 

The PRGs documented in this Environmental Calculation represent concentration goals that are protective 
of a potential outdoor worker receptor. Potentially complete pathways associated with this scenario 
include the direct contact (incidental soil ingestion and dermal contact with soil) and inhalation pathways. 

2 Background 

The methods and parameters used in this ECF support the Central Plateau Inner Area cleanup principles 
and are based on guidance from the U.S. Environmental Protection Agency (EPA). Soil PRGs for 
nonradiological contaminants are calculated using a methodology that is consistent with the methodology 
used for the baseline risk assessments previously conducted at the Hanford Site that have been reviewed 
and approved by the regulatory agencies. 

For the purposes of developing PRGs in thi s Environmental Calculation, the following target objective is 
used : 

• Prevent unacceptable risk to human health from exposure to soi ls and/or debris contaminated 
with nonradiological contaminants less than 4.6 m (I 5 ft) below ground surface. The PRGs for 
individual carcinogenic substances correspond to the upper bound of the estimated excess lifetime 
cancer risk of one in one million ( 1 x I 0-6). The PR Gs for individual noncarcinogenic substances 
are set at concentrations that are anticipated to result in no acute or chronic toxic effects on 
human health; this level corresponds to a hazard quotient of one. 

This target objective has been developed only for the purpose of calculating PRGs that are presented in 
this Environmental Calculation. This target objective is not intended to supersede Remedial Action 
Objectives (RAOs) being developed as part of the Central Plateau Rl/FS process. This Environmental 
Calculation document will be revised as needed to incorporate updates to these PRGs that may result from 
changes in RA Os occurring during development of the Central Plateau Rl/FS Reports. 

2.1 Exposure Routes 
The potentially exposed receptor for this exposure scenario is an adult. The adult receptor may be 
exposed to shallow zone soil contaminants via incidental soil ingestion, inhalation of dust or vapors, and 
demrnl absorption. This scenario is focused on work-related activities that are perfonned exclusively 
outdoors. 

Potentially complete exposure routes associated with the direct contact and inhalation exposure pathways 
for the outdoor worker exposure scenario are as follows: 

• Incidental ingestion of soil 

• Denna! contact with soi l 

• Inhalation of vapors and dust in soil 
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2.2 References 
For the soil direct contact and inhalation exposure pathways, contaminant PRGs are quantified using 
standard equations and procedures as specified in the following: 

• EP A/540/ 1-89/002, Risk Assessment Guidance for Superfund: Volume I- Human Health 
Evaluation Manual (Part A), Interim Final; 

• EP A/540/R-92/003 , Risk Assessment Guidance for Superfund: Volume I - Human Health 
Evaluation Manual (Part B, Development of Risk-based Preliminmy Remediation Goals): 
Interim; 

• EPA/540/R/99/005, Risk Assessment Guidance for Superfund Volume I: Human Health 
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) ; 

• EPA-540-R-070-002, Risk Assessment Guidance for Superfund: Volume ]- Human Health 
Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment); 

• EP A/540/R-96/018, Soil Screening Guidance: User 's Guide Second Edition; 

• OSWER 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels for 
Superfund Sites; 

• OSWER Directive 9285.6-03 , Risk Assessment Guidance for Superfund Volume I: Human 
Health Evaluation Manual Supplemental Guidance "Standard Default Exposure Factors " 
Interim Final; 

• EPA, 2016, "Regional Screening Levels for Chemical Contaminants at Superfund Sites," 
(https:/ /www.epa.gov/risk/regional-screening-levels-rsls-eguations-may-2016) 

3 Methodology 

The outdoor worker nonradiological PRGs were calculated using the PRG equations referenced in Section 
2.2 using a combination of default and site-specific exposure assumptions that represent a plausible 
exposure setting for characterizing human health risks to an outdoor worker. The PRGs for direct contact 
with soil and inhalation of vapors and dust in soi l are based on an acceptable target cancer risk level of 
I x 1 o-6 for carcinogens or a hazard quotient of I for noncarcinogens. 

The direct contact and inhalation exposure pathways are considered potentially complete for the outdoor 
worker scenatio. Exposure routes associated with the direct contact and inhalation pathways include 
incidental soil ingestion, demrnl contact with soil , and the inhalation of vapors and dust in soil. The 
following subsections present exposure-route-specific equations used to calculate total and final PRGs for 
constituents with carcinogenic and noncarcinogenic effects. A summary of the input parameters used in 
the PRG equations is presented in Table I . 

2 
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Table 1. Summary of Exposure Parameters Used to Calculate Preliminary Remediation Goals for the Outdoor Worker Exposure Scenario. 

Exposure Parameter Symbol Value Units Source 

Averaging Time-outdoor worker 
ATow 25,550 days 

EPN540/1-89/002 (page 6-23) 
(carcinogen) (70 years [lifetime] x 365 days/year) 

Averaging Time-outdoor worker EPN540/1-89/002 (page 6-23) 
A Tow-a 9,125 days OSW ER 9355.4-24 (Exhibit 1-2, page 1-5) 

(noncarcinogen) (25 years [EDow] x 365 days/year) 

Body Weight-outdoor worker (worker) BWow 80 kg OSWER 9200.1-120 

Cancer Slope Factor-oral CSFo Chemical -specific [mg/ (kg/day)]·' See Table 7 

Exposure Duration-outdoor worker EDow 25 years OSWER 9355.4-24 (Exhibit 1-2, page 1-5) 

Exposure Frequency-outdoor worker EFow 225 days/year OSWER 9355.4-24 (Exhibit 1-2, page 1-5) 

Exposure Time--outdoor worker ETow 8 hours/day OSWER 9285.6-03 (page 3) 

Fraction of contaminant absorbed dermally 
ABSd Chemical -specific unitless See Table 7 

from soil 

Gastrointestinal Absorption Factor GIABS Chemical -specific unitless See Table 7 

Ingestion Rate-outdoor worker (industrial) IRow 100 mg/day OSW ER 9355.4-24 (Exhibit 1-2, page 1-5) 

Inhalation Reference Concentration RfC Chemical-specific mg/m3 See Table 7 

Inhalation Unit Risk Factor-inhalation IUR Chemical-specific (µg/m3)" ' See Table 7 

Lifetime LT 70 years EPN540/1 -89/002 (page 6-22) 

Particulate Emission Factor PEFw 7.30E+10 m3/kg ECF-HANFORD-10-0445 

Reference Dose-oral RfDo Chemical -specific mg/(kg-day) See Table 7 

Relative Bioavailability Factor RBA Chemical -specific unitless OSWER 9200.1-11 3 
OSWER 9285.7-80 

Skin Area-outdoor worker (worker) SAow 3527 cm2/day OSWER 9200.1-120 

Soil Adherence Factor-outdoor worker 
AFow 0.12 mg/cm2 OSWER 9200.1-120 worker 

Threshold Health Quotient THO 1 unitless EPN540/R-g2-003 (page viii) 

Threshold Risk TR 1.00E-06 unitless EPN540/R-g2-003 (page viii) 

Unit Conversion Factor (µg/mg) UCF, g1mg 1,000 µg/mg 1000 µg = 1 mg 

Unit Conversion Factor (days/hour) UC F days/hour 0.04167 days/hour 1 day= 24 hours 

3 
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Table 1. Summary of Exposure Parameters Used to Calculate Preliminary Remediation Goals for the Outdoor Worker Exposure Scenario. 

Exposure Parameter Symbol Value Units Source 

Unit Conversion Factor (days/year) UCFday,lyea, 365 days/year 365 days = 1 year 

Unit Conversion Factor (kg/mg) UCF,g1m9 1.00E-06 kg/mg 1 kg = 1,000,000 mg 

Volatilization Factor VF, Chemical-specific m3/kg Calculated Value (Equation 7) 

Notes: 

ECF-HANFORD-10-0445, Rev. 0, Calculation of Nonradiological Preliminary Remediation Goals in Soil for a Casual User Scenario for the 100 Areas and 300 
Area Remedial Investigation/Feasibility Study Reports. 
EPA/54011-891002, Risk Assessment Guidance for Superfund Volume I Human Health Evaluation Manual (Part A), Interim Final. 
EPA/540/R-92-003, Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual (Part B, Development of Risk-based Preliminary 
Remediation Goals) . 
OSWER 9200 .1-113, Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil. 
OSWER 9200.120, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. 
OSWER 9285.6-03, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual Supplemental Guidance, "Standard Default 
Exposure Factors", Interim Final. 
OSWER 9285.7-80, Guidance for Evaluating the Oral Bioavailability of Metals in Soils for Use in Human Health Risk Assessment. 
OSWER 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 

4 
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3.1 PRG Equations for Incidental Soil Ingestion 

The bases for the equations used to calculate PRGs associated with the incidental soil ingestion exposure 
route are summarized in Table 2. The parameters used to calculate PRGs for the incidental soil ingestion 
exposure route are presented and defined in Table I . Equations are provided in the following subsections. 

Table 2. Calculated Values and Reference Bases Used for the Incidental Soil Ingestion Route 

Effect Symbol for Calculated Value 

Carcinogen PRGow_ca_ing EPA, 2016 

Noncarcinogen PRGow_nc_ing EPA, 2016 

Notes: 

Notes: 

PRG= Preliminary Remediation Goal 

EPA, 2016, "Regional Screening Levels for Chemical Contaminants at Superfund Sites," 
(https://www.epa.gov/risk/regional-screening-levels-rsls-equations-may-2016) 

3.1.1 Incidental Soil Ingestion - Carcinogenic Effects 

Reference 

The following equations are used to calculate the carcinogenic PRG for the incidental soil ingestion 
exposure route: 

PRGow_ca_ing 
TR XAT0 w XBW0 w 

EF0 wXED0 w XCFS0 xRBA XI R0 w x UCFkg/ 
mg 

3.1.2 Incidental Soil Ingestion - Noncarcinogenic Effects 

(1) 

The following equations are used to calculate the noncarcinogenic PRG for the incidental soil ingestion 
exposure route: 

PRGow_nc_ing 
THQXAT0 w-aXBW0 w 

RBA 
EF0 w XED0 w XRfD XIR 0 w XUCFkg/ 

o 1ng 

(2) 

3.2 PRG Equations for Dermal Contact with Soil 

The bases for the equations used to calculate PRGs associated with the dem1al contact with soil exposure 
route are sununarized in Table 3. The parameters used to calculate PRGs for dennal contact with soi l 
exposure route are presented and defined in Table I. Equations are provided in the following subsections. 

Table 3. Calculated Values and Reference Bases Used for the Dermal Contact with Soil Route 

Effect Symbol for Calculated Value Reference 

Carcinogen PRGow_ca_der EPA, 2016 

Non carcinogen PRGow_nc_der EPA, 2016 

Notes: 

Notes: 

5 
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Table 3. Calculated Values and Reference Bases Used for the Dermal Contact with Soil Route 

Effect Symbol for Calculated Value Reference 

PRG= Preliminary Remediation Goal 

EPA, 2016, "Regional Screening Levels for Chemical Contaminants at Superfund Sites," 
(https://www.epa .gov/risk/regional-screening-levels-rsls-equations-may-201 6) 

3.2.1 Dermal Contact with Soil - Carcinogenic Effects 

The following equations are used to calculate the carcinogenic PRG for the de1mal contact with soil 
exposure route: 

PR Gow _ca_der 
TR XAT0 w XBWow 

CFSo 
EF0 w X ED0 w XGIABS XSA 0 w XAF0 w XABSd XUCFkg/ 

mg 

3.2.2 Dermal Contact with Soil - Noncarcinogenic Effects 

(3) 

The following equations are used to calculate the noncarcinogenic PRG for the dennal contact with soil 
exposure route: 

PR Gow _nc_der 
THQ XAT0 w-aXBW0 w 

- EF0 w X ED0 w x (Rf Do:GIABS) x SA 0 wX AF0 w XABSd x UCFkg/ mg 

(4) 

3.3 PRG Equations for the Inhalation of Vapors and Dust in Soil 

The bases for the equations used to calculate PR Gs associated with the inhalation of vapors and dust in 
soil exposure route are summarized in Table 4 . The parameters used to calculate PRGs for the inhalation 
of vapors and dust in soil exposure route are presented and defined in Table 1. Equations are provided in 
the fo llowing subsections. 

Table 4. Calculated Values and Reference Bases Used for the Inhalation of Vapors and Dust in Soil 
Route 

Effect Symbol for Calculated Value 

Carcinogen 

Noncarcinogen 

Volatilization Factor 

Notes: 

PRGow_ca_inh 

PRGow_nc_inh 

VF 

Q/C 

DA 

PRG= Prel iminary Remediation Goal 

VF= volatilization factor 

DA= apparent diffusivity 

6 

Reference 

EPA, 2016 

EPA, 2016 

OSWER Directive 9355.4-24 
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Table 4. Calculated Values and Reference Bases Used for the Inhalation of Vapors and Dust in Soil 
Route 

Effect Symbol for Calculated Value 

Q/C= inverse of mean concentration at center of a source 

EPA, 2016, "Regional Screening Levels for Chemical Contaminants at Superfund Sites," 
(https://www.epa.gov/risk/regional-screening-levels-rsls-equations-may-2016) 

Reference 

OSWER 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites 

3.3.1 Inhalation of Vapors and Dust in Soil - Carcinogenic Effects 

The following equations are used to calculate the carcinogenic PRG for the inhalation of vapors and dust 
in soil exposure route: 

G = TR x ATow 
1 1 

(S) 
PR ow_ca_inh ( ) 

EFow XEDow XET0 .., x UCFdays/hou rX IUR XUCFµg/ mg X VFs + PEFw 

3.3.2 Inhalation of Vapors and Dust in Soil - Noncarcinogenic Effects 

The following equations are used to calculate the noncarcinogenic PRG for the inhalation of vapors and 
dust in soil exposure route: 

PRGow_nc_inh 
THQ xATow- a 

(6) 

3.3.3 Particulate Emission Factor 

The methodology and calculation of the Hanford Site site-specific particulate emission factor (PEF) is 
documented in ECF-HANFORD-10-0445 , Rev. 0, Calculation of Nonradiological Preliminary 
Remediation Goals in Soil for a Casual User Scenario for the 100 Areas and 300 Area Remedial 
Investigation/Feasibility Study Reports. 

The site-specific value was developed using EPA guidance provided in OSWER 9355.4-24, Supplemental 
Guidance for Developing Soil Screening Levels for Supe1fund Sites, in which the inhalation of 
contaminants in the fonn ofrespirable particles is assessed using a PEF. The PEF relates the contaminant 
concentration in soil with the concentration ofrespirable particles in the air due to fugitive dust emissions 
caused by wind from contaminated soil. It is noted that the generic PEF evaluates wind-borne emissions 
and does not consider dust emission from traffic or other fonns of mechanical disturbance that could lead 
to greater emissions than assumed for wind-borne emissions. 

3.3.4 Volatilization Factor Calculation 

The following presents the equations used to calculate the chemical-specific volatilization factors for use 
in calculating inhalation PRGs for an outdoor worker exposure scenario. Definitions of variables and 
input values are provided in Table 5. Volatilization factors are only calculated for compounds designated 
as volati le by EPA, 2016 or by Ecology, 2015. 

7 
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Table 5. Summary of Site-specific, Generic, and Chemical-Specific Input Parameters Used to Calculate Volatilization Factors for the 
Outdoor Worker Exposure Scenario. (2 Pages) 

Input Parameter Symbol Value Units Source 

A Constant A 11 .3161 unitless 
OSWER Directive 9355.4-24; 
Exhibit 0-2 for Boise Idaho. 

Site Area A, 0.5 acres OSWER Directive 9355.4-24 

B Constant B 19.6437 unitless 
OSWER Directive 9355.4-24; 
Exhibit 0-2 for Boise Idaho. 

C Constant C 224.8172 unitless 
OSWER Directive 9355.4-24; 
Exhibit D-2 for Boise Idaho. 

Apparent diffusivity DA Chemical-Specific cm2/s 
Equation 9 
(EPN540/R-96/018, page 26) 

Diffusivity in air D, Chemical-Specific cm2/s see Table 6 

Diffusivity in wate r Ow Chemical-Specific cm2/s see Table 6 

Fraction organic carbon in soil foe 0.001 gig 
2013 WAC 173-340-747(4) 
Equation 747-2 

Henry's law constant H' Chemical-Specific dimensionless see Table 6 

see Table 6 

[Equation 12 (for organic analytes 

Soil-water partition coefficient l<d Chemical-Specific L/kg 
Ka=foc X Koc} 
(OSWER 9355.4-24 , page 4-24) 

inorganic Ka (for inorganic 
analytes)] 

Soil organic carbon/water partition coefficient Koc Chemica l-Specific Ukg see Table 6 

Soil porosity n 0.434 unitless 
Equation 10 
(EPN540/R-96/018, page 26) 

Inverse of mean concentration at center of a source Q/C 71 .22808 
g/m2-s per Equation 8 

kg/m3 (OSWER 9355.4-24, Exhibit 0 -2) 

Exposure Time T 9.50E+08 s EPN540/R-96/018, page 26 

8 
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Table 5. Summary of Site-specific, Generic, and Chemical-Specific Input Parameters Used to Calculate Volatilization Factors for the 
Outdoor Worker Exposure Scenario. (2 Pages) 

Input Parameter Symbol Value Units Source 

Volati lization Factor VF Chemica l-Specific m3/kg Equation 7 
(EPA/540/R-96/018, page 26) 

Air-filled soil porosity 0 , 0.284 Lair/Lsoil 
Equation 11 
(EPA/540/R-96/018, page 26) 

Water-fi lled soil porosity 0 w 0.15 Lwater/Lson EPA/540/R-96/018, page 26 

Dry soil bulk density Pb 1.5 kg/L EPA/540/R-96/018, page 26 

Soil Particle density p, 2.65 kg/L EPA/540/R-96/018, page 26 

Notes: 

ECF-HANFORD-10-0445, Rev. 0, Calculation of Nonradiological Preliminary Remediation Goals in Soil for a Casual User Scenario for the 100 
Areas and 300 Area Remedial Investigation/Feasibility Study Reports. 

EPA/540/R-96/018, Soil Screening Guidance: User's Guide Second Edition 

OSWER 9355.4-24, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites 

2013 WAC 173-340-747(4), "Model Toxics Control Act-Cleanup, Deriving Soil Concentrations for Groundwater Protection, Fixed Parameter 
Three-Phase Partitioning Model. " 

9 
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3.3.4.1 Volatilization Factors 

For volatile analytes, the analyte specific volati lization factor is calculated with the following 
equations: 

Where: 

and: 

Where: 

and: 

and : 

3.3.5 Total PRG Equations 

Q !. ( m2) -cx(3.14XDA XT) 2x 10-4 - 2 
VF= cm 

2 X pb X DA 

Q A [(lnA 5-B)
2

] - = x exp 
C C 

n = 1- Pb 
Ps 

Kd = K0 c X foe (for organics only) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

The following presents the equations used to calculate the total PRGs for all exposure routes combined. 
The bases for the equations are provided in EP A/540/R-92/003 . 

3.3.5.1 Carcinogenic Effects 

1 
PR Gow-ca-total = ---,-1-------,-1-------,1,--- (13) 

PRGow-ca-ing PRGow-ca- d er PRGow-ca-inh 

3.3.5.2 Noncarcinogenic Effects 

1 P RG ow-nc-total = __ ..,.1 ___ + __ .....,1 _____ 1,----

PRGaw -nc-ing PRGow-nc-der PRGow- n c-inh 

(14) 
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4 Assumptions and Inputs 

Assumptions and inputs associated with the outdoor worker exposure scenario and human health toxicity 
va lues used in the human health PRG calculations are described below. 

4.1 Assumptions and Inputs 

The exposure assumptions and parameters used to calculate PRGs for the outdoor worker exposure 
scenario are presented in Table I through 5. Other key assumptions are as follows : 

• The PR Gs for the outdoor worker exposure scenario are based on the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) outdoor worker 
exposure scenario. The potentially exposed receptor is an adult. This scenario reflects a 
reasonably anticipated future use for the Inner Area of the Central plateau . 

• The generic PEF evaluates wind-borne emissions and does not consider dust emission from 
traffic or other fonns of mechanical disturbance that could lead to greater emissions than assumed 
here. 

• The exposure routes involved with the outdoor worker exposure scenario are incidental soi l 
ingestion, inhalation of volatiles and dust from soil , and dennal contact with soi l. 

• Exposure assumptions used to calculate the outdoor worker PRGs for carcinogens and 
noncarcinogens are listed in Table I. The sources for each of the assumptions are also listed in 
Table 1. 

• The exposure assumptions used to calculate the PRGs provide a Reasonable Maximum Exposure 
(RME) for the outdoor worker exposure scenario as defined in OSWER Directive 9285 .6-03 . 

• Chemical-specific parameters used to calculate the volatilization factors are listed in Table 6. 
The sources for each of the values are also listed in Table 6. 

4.2 Toxicity Values 

The analyte-specific toxicity values presented Table 7 are detem1ined using the recommended reference 
hierarchy as described in Cook, 2003, Human Health Toxicity Va lues in Supe,fund Risk Assessments. 
The hierarchy is summarized below. 

• Tier 1 - The EPA Integrated Risk Infonnation System (IRIS) 

• Tier 2 - The EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) 

• Tier 3 - Other Toxicity Values 

Tier 1- IRIS 
The preferred source of toxicity data is EPA 's IRIS database (http ://www.epa.gov/iris/index.html). 
Expert toxicologists at EPA have derived the values in this database and have undergone a thorough 
review and validation both within and outside EPA. If a toxicity value is available in IRIS, that va lue is 
used in preference to any other value. 

11 
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Tier 2 - PPRTV s 
Ifa toxicity va lue is not available in IRIS, the next source is EPA ' s PPRTVs. This source includes 
toxicity va lues that have been developed by the Office of Research and Development/National Center for 
Enviromnental Assessment/Superfund Health Risk Technical Support Center. This database is not 
available to the general public, but is accessible to EPA risk assessors via EPA 's intranet. These values 
are also published at the EPA Regional Screening Levels website (EPA, 2016). 
Tier 3 - Other Toxicity Values 
Tier 3 includes additional EPA and non-EPA sources of toxicity infomrntion, including: 
• The California EPA' s Toxicity Criteria Database contains toxicity values that are peer reviewed and 

address both cancer and non-cancer effects. 

• The Agency for Toxic Substances and Disease Registry' s Minimal Risk Levels for Hazard 
Substances are peer-reviewed estimates of the daily human exposure to hazardous substances that is 
likely to be without appreciable risk of adverse non-cancer health effects over a specified duration of 
exposure. 

• Toxicity val ues in EPA/540/R-97/036, Health Effects Assessment Summa,y Tables. 

When Tier 1, Tier 2, or Tier 3 toxicity va lues are not available for a chemical, the toxicity values from the 
National Center for Enviromnental Assessment (NCEA) are used. The NCEA values can be found in 
RAIS (ORNL, 2016). 

A derived oral reference dose (RID) for nitrate was calculated from the RID reported in IRIS (1.6 mg/kg
day) for nitrate as nitrogen (NO3--N) using the mass fraction of nitrogen in nitrate. The mass fraction of 
nitrogen in nitrate = mol wt N/mol wt NO3- = (14 g/mol)/(62 g/mol) = 0.226. The derived RID for nitrate 
= ( 1.6 mg NO3- -N/kg-day) x ( I mg NO3-/0.226 mg NO3--N) = 7 .1 mg NO3-/kg-day. 

A derived RID for nitrite was calculated from the RID reported in IRIS (0.1 mg/kg-day) for nitrite as 
nitrogen (NO2--N) using the mass fraction of nitrogen in nihite. The mass fraction of nitrogen in nitrite= 
mo] wt N/mol wt NO2- = ( 14 g/mol)/( 46 g/mol) = 0.304. The derived RID for nitrite= (0.1 mg NO2-
N/kg-day) x (I mg NO2-/0.304 mg NO2--N) = 0.3 mg NO2-/kg-day. 

Toxic equivalence factors (TEFs) were used to calculate toxicity values for dioxins, furans, and 
carcinogenic polyaromatic hydrocarbons (PAHs) as described in WAC l 73 -340-708(8)(D)(iii)(A)). 

An IRIS Toxicological Review of Thallium and Compounds was developed and posted by EPA 
(http://www.epa.gov/iris/toxreviews/l0l2tr.pdf). However due to study and data quality limitations as 
stated in the IRIS Toxicological Review, an RID was not derived . There are no human studies suitable for 
derivation of a provisional RID. One of four animal studies was identified for the purpose of deriving an 
RID that could be used for screening purposes. A screening RID of0.00005 mg/kgday was derived for 
soluble thallium; an uncertainty factor of 1,000 was applied to the no observed adverse effect level 
(NOAEL) to derive the RID. Hair follicle atrophy in female rats was identified as the critical effect 
because atrophy of hair follicles is consistent with the atrophic changes observed in cases of human 
thallium poisoning. Thal lium occurs natu rally in the earth ' s crust. Jt is used in industry, but is also 
released due to combustion of fossil fuels , refinement of oil fractions , smelting of ores, and by some other 
industrial processes such as cement production and brickworks. Thallium is not known to have been 
released to the Hanford site from industrial use or other mechanisms listed above. As a result of the 
unce11ainty associated with the screening RID and because thallium was not released to the Hanford site, 
the screening RID de1ived for soluble thallium is not used for development of a PRG for use in the Rl/FS . 

An IRIS Toxicological Review of Soluble Zirconium Compounds was developed and posted by EPA 
(http://hhpprtv.ornl.gov/issue papers/Zirconium.pdf) . There are no adequate human sub-chronic or 
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chronic duration studies regarding the toxicity of oral exposure to zirconium to derive an RID. One 
animal study was identified for the purpose of deriving an RID that could be used for screening purposes. 
A screening RID of 0.00008 mg/kg-day was derived for soluble zirconium; an uncertainty factor of 
10,000 was applied to the lowest observed adverse effect level (LOAEL) to derive the RID. Glycosuria in 
urine and increased glucose and cholesterol levels were identified as the critical effect. Zirconium is a 
metallic element and exists as a soft, malleable ductile solid or gray to gold, amorphous powder. It is 
resistant to corrosion by water and steam, mineral acids, strong alkalis, organic acids, salt solutions, and 
molten salts. It was used at the Hanford site for cladding fuel elements. Although it was used as cladding 
for fuel elements, it is an inert material. As a result the high uncertainty associated with the screening RID 
and because zirconium is inert and available infomrntion suggests that zirconium is not a toxic substance, 
the screening RID derived for soluble zirconium is not used for development of a PRG. 

For hexavalent chromium, the toxicity va lue used was obtained from a different source than 
recommended by the EPA Superfund hierarchy (Cook 2003) . This difference is summarized as follows. 
For hexavalent chromium, the current assessment considers cancer effects only for inhalation exposures. 
An oral cancer slope factor has recently been published by the New Jersey Department of Environmental 
Protection (NJDEP) . The oral cancer slope factor derived by NJDEP is 0.5 (mg/kg-dayt 1

, as presented in 
NJDEP, 2009, Derivation of an Ingestion-Based Soil Remediation Criterion for Cr+6 Based on the NTP 
Chronic Bioassay Data for Sodium Dichromate Dihydrate . Assessing only inhalation cancer effects 
from hexavalent chromium has the potential to under-estimate cancer risk. 

5 Software Applications 

All supporting calculations are perfonned on electronic spreadsheets using Microsoft Excel 1 for 
nonradiological PRGs. The methodology and equations are described in Section 3.0, the exposure 
assumptions and inputs are provided in Section 4.0, and the nonradiological PRG calculations are 
presented in Section 6.0. The total and fina l outdoor worker nonradiological PRG calculations are 
presented in Section 7.0. 

6 Calculation 

PRGs for the outdoor worker exposure scenario are calculated using the methodology presented in 
Section 3. The detailed calculations are in a Microsoft Excel workbook named < ECF-Hanford-16-
0134 _ OutdoorWorker_NonRad_PRGs_fina l.xlsx>. The worksheets used to calculate the nonradiological 
PRGs for the outdoor worker exposure scenario are provided in Appendix A. Table 8 summarizes the 
worksheets used to calculate the PRGs. 

PRG calculations were validated by comparison with hand calculations. Hand calculations are included 
in Appendix B. 

Table 8. Worksheets Used in the Calculation of Nonradiological PRGs for the Outdoor Worker 
Exposure Scenario 

Worksheet 

Appendix A, Table A-1 

Description 

Summary of Incidental Soil Ingestion PRG values for 
Carcinogens and Noncarcinogens 

1 Excel is a trademark of Microsoft Corporation, Redmond, Washington . 
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Table 8. Worksheets Used in the Calculation of Nonradiological PRGs for the Outdoor Worker 
Exposure Scenario 

Worksheet Description 

Appendix A, Table A-2 Summary of Dermal Contact PRG values for Carcinogens 
and Noncarcinogens 

Appendix A, Table A-3 Summary of Inhalation PRG values for Carcinogens and 
Noncarcinogens 

7 Results/Conclusions 

A summary of the total PRGs for the outdoor worker scenario are presented in Table 9. 
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c••1.3-0cl'bop- (100e1.0,,6~ U.•l!!e-- inlOffflllionb1.SodlcHDrc,pr-(S.2-7'5-l!IJlntheEPAR..,,.Scr..-..glMT-...UO.lnCI.ARC2015 

tn, ... , 3,-0lc~(100111-o2-l!IJ; U.•b.,.._ lrfoffllelr;,nfor 1.--(5"'2•7M)lntheEPARaglono,ISc,.....,i......T--lnCLAltC2015 

U ........ (74<1(M11,1 ~ U..h~rio<....iionlorV ........ (~S.b)-"""'Urri.m. ........ ~•_.....,. 

COflli<-• .., 
, .... 

2.70E*OI 

,,..-

·-•0, 

2.33E•02 

22 

....... .,_ 
Coet!lc;,tnl.K., ~-.... ,. 

5.13E•01 

.... .., 
&.~-0:, 

'"'"' 

REV. 0 

-- -~I( .. - ... 
Cor'rk.-' 

.._, 

,~ ... •J ...... .. V"'-'-1' on 

...... Isl ..... 
SCOE•OI noFA'fl-85-1 

S.ODE•OI 

, ... , 
:,.IIOE4'2 CLAAC 201 Ui2E-Q3 

e11E•OIS 

l:PA201f5 

ORM.2010 

"""' CLAAC 201~ 

Ct.ARC20i 

CL.ARC2015 



CA$• Ao,1lyte_Name 

630-,0., ,1,1,2-T.ir-achlofoelhane 

7 1-55-(1 ,1,1-Trichlofoelhllne 

79-34-5 , 1,2,2-Tetrachlofoelharle 

7>-00-6 , 1.2-T richlofoethane 

70-34-3 , H>lchlofOelhllne 

76-35-4 ,1-0ichloroett.ne ... , ... ,2,3-TrielioroprOf)llne 

95-94.3 ,2,4,S.T etuw:hlofobefll.eoe 

120-82-1 ,2,4-Trichlo,obenz-

96--12-8 ,2-0ibrorno-khlolopropane 

,....,.. ,2-0ibt-omoethane 

lil5-5().t ,2-0ichlorobe11Zene 

107-0&-2 .2-0ictloloothllne 

540-59-0 ,2-0lcNoloetheoe (Total) 

78-87•5 ,2-0lchl01opf0paoe 

54 1·73-- 1 ,3-0ichl01obenzene 

1'1>40-7 ,4-0ic~obenzene 

123-91-1 ,4-0ioxane 

71--36--3 ..Sut&nol 

7 1-23-8 .,,""'""" 
93-e6-2 ~2-thyl-4--chloHlphenoxy) proplook: acid 

39635-31-9 ~ .3,3',4 ,4',5,5'4-ieptllchlorobiphenyl 

69782-80-1 F,3,3',4,4',5'-t-1euchlorobipheny1 

36380-08,-4 ~.3,3',4,4',5--Hexachlorobiphenyt 

32598-14-4 ~.3,3',4,'l'.PentachlofOblph&nyl 

52663-72~ ~.3',4,4',5,5'•Hell8chlorobiphenyl 

1,412-31-0 F.3,4,4',5.Pentac;hlorobiptwnyt 

e55 1o-<I~ F',3.4,4',5-f'entaehlofoblphenyt 

3150e-OO-e ~ .3',4,4',5-f'entac;hloroblphenyl 

68-90-2 F ,3,4,6-T•lrachlofoph&nol 

93-76-5 ~ .4 ,6-T{2,4 ,&-Trichlorophenol[yae&tic BClcl) 

93-72- 1 p ,4 ,6-TP(2~2,4,6-Trichloropherl01[y)p,op.onlc acld)S~YEII[ ....... F ,4 ,6-Trichlorophenol 

88-06-2 ~ .4 ,6-Trichloroph&rol 
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h ble 7. Summ1ry o fT01dcltyV1luN u .. d l o Calf;:ul• te PRG• for the Ou1dO<W W orker EJII.P()sure Se•narlo 

lng-llon lo)tlelty V111t,., lnh.!!!!lon To~!l.w__V1lue1 

c,~cln_oven 

Or• I Cancer &ope 
F1c1or• 
(CSf. J 

(lmg/kg-d•yt') 

2 .60E-02 

2.ooe-01 

570E-02 

5.70E-03 

3.00E•01 

2.90E-02 

800E-01 

2.00E•OO 

9 IOE-02 

3 .00E-02 

540E-03 

100E-01 

3.90E.•00 

300E•OO 

3.90E•OO 

3.90E. • 00 

3.90E.•00 

3.90E•OO 

3.90E•OO 

390E•OO 

1 IOE-02 

Source• 

WAC 

WAC 

WAC 

WAC 

WAC 

WAC 

WAC 

WAC 

Noncarcl~•n 

Or• I R•f•,..nc• 
o~• 
(RfD. I 

lma/ka-d• vl Sourc•• 

3.00E.-02 

2.00E•OO 

2.00E-02 

4.00E-03 

2.00E-01 p 

5.00E-02 

4.00E-03 

3 .00E-04 

1 OOE-02 

2.00E-04 p 

9.00E-03 

900E-02 

600E-03 X 

9.00E-03 H 

9 .00E-02 A 

7.00E-02 A 

300E-02 

1.00E-0 1 

1 OOE-03 

230E-05 E 

2.30E-05 E 

2.30E-05 E 

2.30E-05 E 

2.30E-05 E 

2.30E-05 E 

2.30E-05 E 

2.30E-05 E 

3.00E-02 

1.00E-02 

8.l)OE-03 

1 OOE-01 

I OOE-03 I p 

23 

Carclnov-,n 

lnh• l• llonUnlt 
Rl•k" 
(IUR) 

lluafm~•• Is-,~• 
740E-06 

5 .80E-05 

HIOE-05 

'&lf-06 

6.00E-03 

6 .00E-04 

2.60E-05 

1,00E-05 

1 IOE-05 

600f-06 

1 IOE--03 WAC 

1 lOE--03 WAC 

1 IOE-03 WAC 

1 IOE-03 WAC 

1 HE-03 WAC 

1.10E-03 WAC 

1 IOE--03 WAC 

1 IOE-03 WAC 

I 3 IOE-06 

None;arcfflogen 

lnhala llon R,r .. ance 
Concent111lo<1' 

(RfC) 
jmo/mi 

s.ooe•oo 

2.00E-04 

2JXE-01 

3.00E-04 

2.00E-03 

2.00E-04 

900f-03 

2.00E-01 

7.00E--03 

4 ,00E-03 

8 OOE-0 1 

3.00E-02 

1.~-03 

'30E-03 

130E-03 

1.30E-03 

1.ll--03 

l .ll-03 

'30E-03 

1.30E-03 

I 

Chemlcal-Spectfic PlrlrMlfia 

Source• l._1 •. J""-:::.1.:. 
V l100E•OOltOOE•OO 

V 11 .00E•OO I 1 OOE•OO 

1.00E•OO jt .OOE•OO 

1.00E• OO l100E•OO 

100E•OOl 1 OCE•OO 

tOOE•OOl t .OCE•OO 

V It OOE•OO I t ,OOE•OO 

,.ooe,oo 1,.ooe,00 
V I 1.00E•OO 11 .00E•OO 

V I 1.00E•OO I t .OOE•OO 

V I I OOE•OOl 1 OOE•OO 

V l 100E•OOl1 .00E•OO 

V I I OOE.•00 11 ()(£+00 

1.00E.•00 

V I t .OOE •OO l 1 OOE • OO 

V l1 00E•OOl 1 00E •OO 

V I I OOE.•00 I 1 OOE•OO 

1 OOE.•00 I 1 OOE•OO 

I OOE.•00 I t .OOE•OO 11 OOE-01 

I OOE.•001 , OOE•OO I 1 40E-OI 

1OOE.•0011 .00E•OO I 140E-01 

1.00E.•00 1, 0<£•00 1 , 40E-01 

1 OOE. •00 j 1.00E •OO I 1.40E-01 

1.00E.•00 j 1.00E•OO I 1.40E--0 1 

1.ooe.•00 11 .0<£•00 1 , 40E-01 

t .OOE.•00 I 1.00E+OO I 1 40E--01 

V 11 OOE•OO I 1 OOEt-00 11 .of-01 

1.00E.•00 11 .00E•OO f 1.00E.--0 1 

1 OOE. • 00 11 .00E•OO I I.OOE-01 

UIOE•OO I 1 OOE•OO j 1.00E--01 

1 OOE•OO I 1 OOE•OO I 1.00E--01 

1OOE.•0011 .00E•OO I 1 OOE-01 
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Table l . Summary of Toxicity Yaluu u,ed lo Calc;olat, PR Ga for Iha Outdoor Worht EKPQaura Scenario 

1 ...... 11on Toxlclt v . 1 ..... lnhal•lion ToKlcit Y•lu.a 

Ca,cln01 " Nooc:are~n Carc l- n - Nonca1c;lnoii!•" Chernk;al-Spa,clflcParam<Mar, 

I 
Oral Cancer Slope Oral Aef.,enca lnhtladonUnlf l~nRela,_. ,_,.. ..... ..... cone.-atton• 

fCSf.J 

_, 
~UR) '""' GIABS" ..... 

CASI Am1IV1aName 11 ..... n.,.-davl·'J Sourca• ·--.... , Sourc.• llilalrn"t'I Sou,oo' lmahn~J Sourca"' Yolath• RB.ti• ,lunit'eMI l1un1ti...1 

(M.-7&,.7 .•-0(2.4-0ichkNopNR>xyacelic: ~) 1 00E-02 ,,.. ... t OOE • OO SOOE-02 

.... 2 .. ,,1-08(412.•-0icNofophenoxy)butanolic Kid) OOOE-03 1.00E.00 t OOE •OO 1.00E-0 1 

120-83-2 ,,1 -0lchkNOf)henol 300E-03 1 OOE •OO 1 00E• OO 1 00E-0 1 

105-37-9 .•-Omelh~ 200E-02 1 OOE. • 00 I OOE • OO 1 OOE-0 1 

5 1-28-5 ,4-0,nilrOf)henol 2 00E-03 1.00E. • 00 l OOE • OO 1.00E-01 

121-14-2 ,4-0initiololuene 3 t OE-01 C 200E-03 81lOE-05 C 1 OOE. • 00 l OOE • OO l .02E-0 1 

608-20-2 ,&-On!IJolc,k..,. 1 50E •OO 300(-04 1 00E • OO I OOE • OO g 90E-02 

53-96-3 ~lylNJw,ol'A,orene 380E. •OO C 1 3<JE-03 1.00E. • 00 I OOE •OO I OCE-0 1 

78-93-3 .. ~- 600E-0 1 500E • OO V I OOE • OO I OOE • OO 

111-76-2 -Buloxyelhanol 1 OOE-0 1 1 6C£ •00 1.00E•OO I OOE • OO 1.00E-0 1 

lll-53-7 -0,b-onaphlhalene SOOE-02 1 OOE•OO ,,.. ... 1 30E-01 

95-57-8 .Q;o,- OOOC-03 1 OOE•OO 1 OOE • OO 

69 1-7&-(I -He•~ OOOC-03 3 .00E-02 1 00(,00 1 OOE • OO 

94-7-1-6 -M•fly4--1 chloiophero,:yae11tic acid 5 .00C-04 1 00E • OO I OOE •OO 1 OOE-0 1 

9 1-57-6 ~ •lhylrlaphm.kloe < OOE-03 1 OOE • OO 1 00E• OO 1 30C-0 1 ...... , ..U.flytph9noi(<:l'•Mll. o-) 600E-02 6.00E-0 1 V 1.00E.•00 1 00E •OO 1 00E-01 ., ..... -- 180E •OO C 1 OOE•OO 1 00E • OO I OOE-01 ... , .... ~ ,troanim9 100E-02 SOOE-05 1 OOE,00 ,,.. ... 100E-01 ... ,,.. ~ ,lroptMnol 

10tr1~1 -P9nlanor., -1..U.lhyl 300E •OO V 1 OOE•OO 1 00E•OO 

32n-1-16-6 ,3',,1 ,1',5,6'-He~obipheflyl 3.90E •03 WAC 230C-Oe 110E • OO WAC ,,.. ... 1 OOE•OO 1 00E • OO 140E-O I 

67465-2&--e ,3",-1 .-1',6-P.,-,lachlorobiphany4 130E • 0-1 WAC 700E-OO 3.80E •OO WAC oi OOE-07 V 1.00E • OO 1 OOE • OO 1 4t'E-01 

3259&-13-3 ,3",-1 ,4"-T91factiorobipheny4 1.30f •0 1 WAC 700E-OO 3 80E-03 WAC 400E-04 1.00E • OO 1 OOE • OO 140E-01 

91-94- 1 ,3'-0ichlOl'obenzldina 4 50E-0 1 340€-04 C 1 OOE •OO I OOE • OO 1 OOE-01 

11 9-03-7 ,3'-01melhylb9ozid1ne 1 t OE •01 1.00E • OO 1.00E •OO 1.ooe:-01 

70362-~ ,4,-1',6-Teh11eliorobiphenyl 3tl0€ • 0 1 WAC 2 30E-OO 1 lOE-02 WAC ,,.. ... V 1 00E • OO 1 00E •OO 140E-0 1 

65794-96-9 •4M•thylphenol(c::reMll, m• p ) 1 OOE-01 6 00E-01 I OOE• OO 1 00E• OO 1 OOE-0 1 ....... ~ ... ~ ........... 220f •0 1 C 6.30E--03 C 1 OOE • OO I OOE•OO 1 O<E-0 1 

91>-09-2 ~ .tr ~ 2 10E-02 PPRTV Alc:htve ,,.. ... PPRTV Aldwe 1 OOE-03 PPRTV Afciiive 1 00E • OO ., 
72-6-1-8 ,4'-000 (Dichlo.-odipheoyldid"l6oro91hanti) 2 .oiOE-01 I 690E-05 C 1 00E•OO l OOE•OO 1 00£.-0 1 

72.55-41 ,4'-00E (Dr;:Norodipheoyldic;:hlon;,91hyt.nt1) 340f-01 9.70E-05 C V ,,.. ... 1 00E• OO ... ,.., ,-1 '.00T ((kNorod,pt,.,-,~ ichlclfoethllne) 3 40E-0 1 ,,.. ... 970E-05 1 00E • OO I OOE• OO 3.00E-02 

534-52-1 ,6-0nbo-2-melhylphenol 800E-05 1 00£. •00 1 00E • OO 1 OOE-0 1 

1918-02· 1 -Amlll0-3,5 .6-4Jk:hloropiconc:: acid 700E-02 1 00E •OO I OOE • OO 1 OOE-0 1 

2• 



CAS# An1lvteN,1me 

92-67- 1 -Amloobiphenyl 

101-55-3 ..Sromophenylphenyl 111he1 

59-50-7 -Chlcn o-3-rnethylphenol 

1~7-8 -Chlofoaillilioe 

7005--72-3 -Chiofophenylphenyl elhei 

106-4<!-5 -Methylphoool (cre.ol, p-) 

100-0 1-8 -Nitroanillne 

100-02-7 -N ffl'opheool 

.... , ... -Nill~ loluidlne 

.,.,, .. Acenaph'-1a __ ,... 
AceMphthykme 

67-64- 1 ,_,. 
75-05-3 Acelom!i6e ...... , Acetopt-looe 

107-02-8 fl.c.-olein 

79-06-1 -107- 13- 1 Acrylonlbile 

300-00-2 Aklrin 

107-05- 1 l'\ lylchloride 

319-84-6 Alphll-BHC 

5 1CJ3.71-9 !'l,lphe-Chiofdane 

7429-go.5 Akmira.,m 

62-53-3 f\niline 

120-12-7 l'\nlhl.oeroo 

7440-36-0 l'\,ntirnooy 

140-57-8 16,ramite 

12674- 11-2 i,,.,odor-10 16 

11104-28-2 i'\roclo, -122 1 

11141-16-5 16,roclor-1232 

l",,oclol-124 2 

12672-N-8 f'.,oclor-1248 

11097-69- 1 ,,.,oelof-1254 

11096-82-5 l'\roclo<-1260 

37324-23-5 l'\roclor-1262 
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bblr 1 Summary ofloxk:lty Valu .. u .. d to Calcula t• PRGa for the Outdoor WOt"k• r E~r• Sunarlo 

Can::hll)j o 

OralC • ncarSlop,a 
Fac:10,-• 
(CSF. ) 

(lmQ/kg-<tavt'J 

2 IOE +-0 1 

200E-01 

200E-02 

OOOE-03 

500E-01 

5 ,40€-01 

I 70E •01 

2 tOE-02 

630E•OO 

3 5(£-0 1 

570E -03 

250E-02 

700E-02 

200E +OO 

2.00E • OO 

2.00E • OO 

lnofftlon To1dc1tu Value, 

Noncan;lnoaen 

Or•IR•f•~rte• 
OoM• 
(RfOo) 

f,ng/1,:g.(iilul 

1.00E-0 1 

4.00E-03 

1.00E-0 1 

4.00E-03 

2.00E-02 

6.00E-02 

9 .00E-01 

1.00E-01 

5.00E-04 

2 .00E-03 

4 .00E-02 

3<><>S-06 

8 .00E-03 

5.00E-04 

1.00E.•00 

7.00E-03 

3 .00E-01 

4 .00E-04 

5.00E-02 

7.00E-05 

200E.-05 

25 

Carclnoo.n 

lnhilliltto,i UNt 
Rl•k• 

Inhalation T 01dclt v,1..,.. 

11,!'.:h-, Source• 

lnhaliltlortR.tM•nc:
Corie•ntrillion• 

fRfC) 
1 ..... 1...i>i 

600E-03 

6 .00E-01 

6<><>S-03 

3 .10E +0 1 

600E-02 

2 00E-05 

' OOE-04 6 .00E-03 

6 80E-05 2 .00E.00 

490E-03 

6 .00E-06 1 OOE-03 

' 60E-03 

1 OOE-04 700E-04 

500E-03 

1 60E-06 C 'OOE-03 

7 IOE-06 

2 .00E-05 

5.70E-04 

57"'-04 

57"'-04 

'70E-04 

57"'-04 

5 .70E-04 

GIABS• AB~• 
Soureil\ Volilfll•' RBA" unlll-• unrtleM 

I.OOE.• 00 1.00E. •00 1.00E-0 1 

1.00E•OO 1.00E +OO 1.00E-01 

1.00E•OO 1 OOE. • 00 1 OOE-01 

1.00E +OO I .OOE • OO u x~.-01 

1.00E •00 I .OOE • OO 1.00E-01 

1.00E•OO 1.00E• OO 1.00E-01 

1.00E•OO I OOE.•00 1.30€.-01 

1.00E•OO 1.00E•OO 

1 00E+OO I OOE.+00 

1.00E• OO 1.00E-+00 

1.00E • OO 1.00E+OO 

1 OOE•OO 1 OOE•OO 1 OOE-01 

1.00E•OO t .OOEi OO 

1 OOE • OO 1.00E • OO 

1.00E•OO 1 OOE.•00 I .OOE-01 

1 OOE•OO 1 OOE•OO 4 OOE-02 

1.00E•OO 1.00E•OO 

1 OOE.•00 1.00E•OO 1 OOE-0 1 

1.00E• OO 1.00E+OO 1.30€.-01 

1.00E • OO 1.50E-01 

1.00E•OO 1.00E • OO 1.00E-01 

1.00E•OO 1.00E.+00 1 40E-Ot 

1.00E +OO 1.00E>• OO 1.40E-01 

1.00E+OO 1.00E• OO 1.40E-01 

1.00E+OO 1.00E•OO l .40E-01 
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Table l Summary of Tollk:tty 1/• luN uu,d to C• lcut• t• PRG• for th• OUlldO<M" Worh r Exposure Sc::• narlo 

C• rclnrv n Noncarclnnnen C• rcinnnoon 

Or• I Cancer Slope Or• IR• fuenc• lnh• l• tionUnlt lnhal• llonRef• r• nc• 
Factor" Do.•• Riek" Conc:• nlr• tlon" 
ICSFJ jRfl)J (IUR) (RfC) 

CAS# An• lvt• Nam• flmn,.n~11l"' Source• lmn/k 4 • 111 Soure•~ Uunfm:iJ•• Source• lmn/m' 
GIA8S• ABS.,• 

Source• Volatile~ RBA" unltlen unl11eu 

11100-14•4 r',,ocloi-1268 

74-4()..3&.2 ,,_"enc 150E•OO 300E-04 430E-03 1 SCE-05 6.00E-0 1 1.00E+OO 3.00E-02 

103-33-3 """9=~ , ,oe-01 310E-05 1.00E•OO 1 OOE•OO 

7440-39-3 jlarlun 200E-01 5.<XE-04 1.00E•OO 7.00E-02 

71-43-2 l3GflZene 5.50E-02 4 .00E-03 7.80E-06 300E-02 1.00E•OO 1.00E+OO 

~5f>.3 13enzo(a)antht11e•ne 730£-01 WAC 1 l OE-04 WAC V 1.00E•OO 1 OOE+OO 1.30E-01 

~32-8 llenzo<a)pYfene 730f:•OO WAC 110E-03 WAC 1.00E•OO 1 OOE•OO 1.30E-01 _, 
j38flZO(b)l'Jolanlhene 730E-01 WAC 110£-04 WAC 1 OOE•OO 1.00E•OO 1.30E-01 

191-24-2 '3enzo<g.h,l)perylene 

207-08-9 13enzo(k)ftuoranlhene 7.30f-01 WAC 1. lOE-0<1 WAC 1.00E•OO 1.00E •OO 1.30E-01 

• .,,5--0 -- 400E•OO 1 OOE•OO 1 OOE.+00 1.00E-01 

10().51-6 -·- 1 OOE-01 1 OOE•OO 1 OOE•OO 1.00E-01 

7<140-41-7 a..,... 2.00E-03 240E-03 200f-05 1 00E•OO 700E-03 

319-af>.7 "91a-1,2,3,4,5 ,64-i.10ChlorocycloheKAne (beta-8HC) 1.8-0E•OO 5 30E-04 I .OOE•OO 1.00E-+-00 1.00E-01 

Hl6<l0-1 it(2-chlo10-1-m&lhylelhyl)elhw 4 00E-02 1.00E+OO 1 OOE•OO 

111-91-1 il(2-Chloroelhoicy)methane 300E-03 1.00E•OO 1 OOE•OO 1 OOE-01 

111-44-4 it(2<No.oethyl) ether 110E•OO 33(Jf-04 1.00E+OO 1.00E•OO 

117-81-7 ia(2~1hytiexyl)phthalale 140E-02 200E-02 240E-06 C 1.00E+OO 1.00E.+00 1.00E-01 

74~9-9 lw""' 

7440-42-8 ~"® 2ooe-o, 2.00E-02 100E•OO 1.00E•OO 

2495IMINI ~ ....... 
75-27-4 j3romodicHcxomelhane 6 .20E-02 2 .00E-02 3 70E-05 C 1.00E+OO 100E•OO 

75-25-2 '3romoform 790E-03 2 .00E-02 110E-06 

74-33-9 l}romomelhaoo 140£.()3 5 .00E-03 U)Of•OO 1,00E+OO 

, .... , j)utytbenzylphtt-o.lale 1.90E-03 200E-O I 1.00E•OO 1 OOE •OO 1.00E-01 

7440-43-9 Codmun 1 OOE-03 '60E-03 'OOE-05 1.00E.•00 2.60E-02 1.00E-03 

7440-~2 ~lcium 

86-74-8 ~rbazole 2.00E-02 1.00E •OO 

75-15-0 parbonditolf"Kle ,ooe.-01 700E-0 1 U)OE+OO 1.00E•OO 

56-23-5 ~rbonletnlcNoride 700E-02 <OOE-03 800£-00 ,ooe:-o, 1.00E.00 1.00E.00 

57-74-9 P<io<d•~ 350E-01 500£-04 1.00E-04 7.00E-04 1 OOE+OO 1 OOE..00 4.00E-02 

16887-00-G P>lori<le 
108-90-7 l:hlolobenzeoo 2.00E-02 5.00E-02 V 1,00E+OO t ,OOE+OO 

51(>. 15-e Pllorobenzila\11 I IOE-01 C 200E-02 3 . IOE-05 C 1.00E+OO 1.00E.+00 1 OOE-01 

26 

' . 
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Table 7 Summary oflo 11lc lty Valun u• ed lo Calc;ulll• PRGs fo rlh• Outdoor Worhr Expo,ure Sce nario 

tn..-1100 Toidclt" Value, 

Cau;lnoc n Nonc• rclnoaan Can:inoaen Nonc• rclnoo.l'I C.,..._cal-S01clflcP• ramaler1 

Oral Canu, $ope Or1IRafaranc1 Inhalation Unit Inhalation Rlffllra11C41 
Fact«" o-• Riak• Coroc.ntr-11on• 

CAS, Analvt•H.llm• 
fCSF .,) (RfD. > (IUR) (RIC) 

llmn/ka~i,.,t t Sourc.• lmnfkn-d•wl Sourc.• ... ~~;., Sourc." , ..... ,~ .. GIABS" 
Vol.Ille• RBA- uri11i. .. 

7S-00-3 :hlcwoelhane 1 OOE.•01 V 1.00E•OO 1.00E.•00 

., ..... :;tib-oform 3 .1CE-02 C ' 1.00E.-02 2.JOE-05 0.~-02 1.00E.•00 1.00E.•00 

74-87-3 :t,bomolha~ 900E.-02 1.00E. • 00 1.00E. • 00 

,,._. :No!-OJ)f- 2.00E.-02 3 .00E.-04 200E.-02 1.00E • OO 1 OOE.•00 

7440-47-3 :::twomilan U>OE•OO 1.00E•OO 1 30E-02 

218-0MJ c,,,_,. 7.30E-02 WAC 1. lCE-05 WAC I .OOE. •00 1.00E.•00 1.30E-01 

15&-59-2 ::ia- 1,2-0ichlOfoelhyiene 2.00E-03 t .OOE-+00 1 OOE•OO 

10061-01·5 i ... 1,3-0ichlOfop.-opene 1.00E-0 1 3 .00E-02 4.00E-06 200E-02 1.00E•OO 1 OOE•OO 

7440-46-4 "°""" 3.00E-04 9 .00E-03 6.00E-O<I 

PCB1242/1016 ::::0-.lution of Aroclor 1242 and ArocloJ 1016 

7440-60-8 ::..oo, 4.00E-02 

57-12•5 yaride 600E-04 OOOE-04 1 OOE•OO 1.00E-+00 

110-82-7 Cyclohex.ane 600E•OO 1.00E • OO 1 OOE. • 00 

10&-9-1-1 Cyciohexanone 5.00E.•00 7.00E-0 1 V IOOE.•00 100E • OO 

,._ [)alopon 300E-02 y 1 OOE.•00 1 OOE•OO 1.00E-01 

124-18-{i -~ ,, ...... :J,etta.SHC 

2303- 16-4 Dialale 61CE-02 I OOE. • 00 100E•OO IOOE-01 

53-70-3 Dib&rut • ,h)anlhracene 730E-Ot WAC 1.1CE-04 WAC IOOE.•00 100E•OO I JOE-01 

132-84-9 1-.UO .. M I OOE-03 

124-48-1 DitxomochkxonM1thaoe 8 40E-02 200E-02 V 1 OOE. • 00 1 OOE. • 00 

74-95-3 DitxonlO!Tlelhane 4 00E-03 

1918-01-0 Dic:amb• 3.00E-02 

7~71-8 Dichlo.-odiflUOfom&thane 200E-0 1 1.00E-01 

120-36-5 Dic:Noroprop 

60-57-1 °"'"'"' 1 60E•0 1 5.00E-05 4 .60E-03 

60-29-7 Dielhylelh&r 200E-0 1 1.00E.•00 1.00E.•00 ...... , Dielhylphlhalate 800E-01 I OOE• OO 1 OOE.•00 1.00E-01 

60-51-5 Dimethoate 2.00E-04 1.00E•OO 1 OOE•OO 1.00E-01 

131-11 -3 Dimethyl phlhlllate 

84-74-2 0.-butytphlhRlil le I OOE-01 IOOE.•00 1 OOE.•00 1 OOE-01 

117-84-0 Di-n-octylphlhalate I OOE-02 10CE•OO 1 00E.•00 IOOE--01 

8&<15-7 DlnoMb(2-aec8utyl-4,6-dll'lilrophenol) I OOE-03 100E.•OO I OOE.•00 IOOE--01 

""""~ -- <OOE-05 1 OOE.•00 1 OOE.•00 1 OOE-01 
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l ablt 1 St.mm.ary of Toxicity V1luM uurd to C1lcul111 PRG1 for the Outdoor Worker Expoaure Scenario 

lnaMllon Toidcltv V1i11H lnh.aatlon To.lcll V•h•• 

1-- Carci i No~l~l'I Carc:inonan Nonc•rc:lnog_!!! Ch1mic:1I-S~clffc P1n1mel1r1 

I 
Oral Cane« Slope 0 11IRef..-1nc1 Inhalation Unit Inhalat ion A.tM-ance 

F.c:tor" o...· Ri.i.:• Conc~r-"on" 
(CSF.) {RfOJ (IUR) I=~ GIABS• ..... 

CAS# An• lwt1N1m1 flrnn/k t>4a11l"' Soor~ • l mt1/k n -da11\ Souro.• l!unJffl"i·• Sour~• Sourca• Volatlla • RBA" unltl1u unlllaM - ndodanl OOOE-03 V 1.00E • OO 1 OOE•OO 

33213-06-8 Erdo9ulfanll OOOE-03 V 1 00E•OO 1 OOE•OO 

1031-07-8 .................. 
72-20-e Endrin 300E-O< 1.00E.•00 1 OOE•OO 1 OOE-01 

742 1-9~ ndrin Aldehyde 

634SM-70,-5 Endrinketone 

84-17-5 ,_ 
111-7&-e Elh)lacelale GOOE-01 700E-02 HXlE•OO 1.00E•OO 

97-63-2 Elh)lmelhacr'fla le 300£-01 V t .OOE •OO 1 OOE•OO 

1~1-4 Elh)tbe~ t t OE-02 C 100£-01 20-0€-06 1 OOE •OO t OOE•OO 1 OOE • OO 

107-21-1 ,,,,,__ 200E•OO IOOE-01 C t OOE •OO 1 OOE•OO 1 OOE-0 1 

,..,.. ... ... ~ ..... <OOE-02 1 OOE•OO 1 OOE•OO 1 30[-01 

00-73-7 
... _ 

IOOE-02 V 1.00E • OO , OOE.•00 1 30[-01 

1698-f-4&-3 luorido eooe-02 1 30E-02 t OOE.•00 1 00E•OO ....... Oamma-BHC (lind-) 110E•OO C 300E-O< 3 10f-04 C 1.00E•OO 1 OOE+OO 400E-02 

.....,._, 350E-01 500E-O< I OOE-0< 700E-O< V 1.00E•OO 1 OOE.•00 400E-02 

,....... -- 450E•OO SOOE-0< 13'£-03 V 1.00E•OO 100E•OO 

1024-57-3 ~hlor~ 910E•OO 130£-06 '""-03 V 1 OOE•OO 1 OOE•OO 

11 8-74- 1 Hexachlorobenane 1 GOE•OO OOOE-0< ' ""..,. V 1.00E•OO 100E•OO 

87-o&-J ~xachlorobwll:liene 780E-02 I 00(-03 220E-OS V 1 OOE•OO 100E•OO 

n--47--4 Htouc~ OOOE-03 200E-0< V 1.00E•OO 1 OOE•OO 

67-72•1 ~HCNofoelt.ne 400E-02 700E-O< 110E-05 C 300[-02 V 1.00E•OO 1 OOE+OO 

70-30-4 ~XIIChlorOf)heoe 300E-O< 1.00E•OO 1 OOE•OO 1 OOE-01 

11~54-3 ~e••ne 700E-01 1.00E • OO 1 OOE •OO 

18540--N-e f-lex11v11ktnl Chromun 300E-03 8 40f-02 I OOE-0< 1 OOE•OO 2 50f-02 

302-01-2 ~ydr•ziM 300E-OO •OOE-03 300E-06 V 1.00E.•00 1.00E.•00 

103-3'>6 nder10( 1.2,:k:d"IPJ'I- 7.JOE-01 WAC 1 I OE-04 WAC 1.00E•OO I OOE•OO 1 30E-0 1 

743'>--89-CI 700E-01 1.00E •OO 1 00E• OO 

7&<13-1 -- 300E-01 1.00E • OO I OOE•OO 

,.....1 ,ophorono 00-0€-0< 200E-01 200E•OO C 100E•OO 100E • OO 1 OOE-01 .... , .. .... .,,,- IOOE-01 400E-01 1.00E • OO 1 OOE •OO 

143-50-0 ~- 100E. • o 1 300E-O< '""-03 1.00E•OO I OOE • OO 1 OOC-0 1 

74».92-1 .... 600E-01 

74:lliJ-e3.2 llhun 200E-03 100E•OO 1 OOE•OO 
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Ttblt l S ummary of To•klty ValuK uHd to C• lc.ul• t• PRG• for th• Outdoor W<>l' k• r Expoaor• Sc• narlo 

lnoNlion Toxicity Values lnh• lallonlo11k:II v • ..,., I 
C.rcl- n No nc:• u: ....,.en Care'-- n Nooc• u:l,.,....n Chemical-""'clftc P• 1• male1• 

Oral Cane•, Sop. Or• IR.t'• r• nc41 Inhalation Unit tnhal,• tlon Ref.,• nce 
F.ctcw• o...- R;.1c• Conc::9ntr.tton• 
(CSF.) (Rff>J flUR) ,:,1e~,, GIABS• ..... 

CASI AnalVl• ,U.,,. ffmol\.a-davt'I Souree" ·--~ .. , S01m:• " n,-~,,_,, ., ...... Soure." Volatile' .... lunitleNl l l1.W11ti. .. 1 ,.,...._. ·-,.,._,_ '4• 11QM8N 1,10f-01 ,ooe ... tOOE•OO 1 OOE•OO -... 1 OOE-0< 100E•OO 1 OOE•OO tOOE-01 

743Q-97-6 "9fcury 300E-O< 300E-04 1 OOE•OO 700E-02 

,,...._, Mlhaaylonitrie l OOE-0< 300E-02 1 OOE•OO 1 OOE•OO 

87-58-1 \4elhanol 200E•OO 200E•01 V 1 OOE.•00 tOOE•OO 

72• 3-5 \4elhoxychtof 500E-03 100E•OO 100E•OO 100E-01 .... , .. 1elhy1 methcM:lylale 140E•OO 700E-01 1 OOE•OO 100E•OO 

66-27-3 iethy1 methanetulfonate 990E-02 2.8<1::-05 1.00E • 00 1 OOE •00 1 OOE-01 - f.Aelhyll)llrahon 250E-04 1 OOE•OO 1 OOE • OO 1 OOE-01 

, ..... , iethylenfi chloflde 2 OOE-03 COOE-03 1.00E-08 C.OOE-01 1.00E •OO 1 OOE•OO 

7439-08-7 - OOOE-03 1.00E•OO 1 OOE.•00 ,......, ~x,..,. 200E-0 1 1 OOE-01 tOOE•OO 100E•OO 

QT-20-3 Naphthalitne 200E-02 3<CE-05 C 300E-03 1 OOE+OO 100E•OO 130£.--01 

104-51-8 l-Bul)Cbenz.- 500E-02 100E•OO 100E•OO 

7440-02--0 Nickel 200E-02 2.60E-04 C Q.OOE-05 100E•OO 400E--02 

1"707-5&-e Nihte 710E•OO 100E•OO tOOE.•00 

14707-65-0 Nibi'8 330f.()1 1 OOE • OO 1 OOE. • 00 

~ N,IJot:iennoe 200E-03 • OOE-05 OOOE-03 1 OOE•OO 1 OOE.•00 

N03-N N1bog&n In Nitrate 1 CIOE•OO 1 OOE.•00 1 OOE•OO 

N02-1< NitJogen In Nitr ile IOOE-01 1 OOE.•00 1 OOC•OO 

N02•N03-N N111'0Q&fl In Ni•ite and N,.ala leOE•OO 1 OOE•OO 1 OOE.•00 

Q3().65-2 Nill'oaopyrrolldioe 2 l0E • OO 6 . tOE-04 1 OOE. •00 1 OOE • OO 1 OOC--01 ... , ... n-NilrolOdiethylamine UiOE.•02 4.30E--02 V 1 OOE.•00 1.00E•OO I OOE-01 

82-76-Q n-NibolOd.-Oelhyl.llmlne 5 lOE.• 0 1 800£-06 1.40EAl2 4.00E--05 1.00E. •00 1 OOE•OO 

D24- 1&-3 n-NilfolOdl-n-butylamlne 5 40E•OO 180£-03 I OOE•OO 1 OOE •OO 

112 1-64-7 n-N1trol0di-n-dipropylamine 700E•OO 2.00E--03 t OOE. • 00 t OOE•OO I OOE--01 

06-3<>< fl.N1lrol0diphanywnine 4 90E--03 2.eOE--06 C 1 OOE. •00 I OOE.•00 lOOE--01 ,.,....... f,-Nitroaomelhylelh)(amine 2.20E.•01 """-03 C 100E•OO 1 OOE•OO ...... , ~ i1oolt0fl>Ofpholllll 6 70E • OO l l!OE-03 C 1.00E.•00 1.00E.•00 IOOE--01 

100-75-4 fl-Nrwoaopiparid..,. D40E•OO 2.ltE-03 C 1 OOE.•00 I OOE•OO IOOE--01 ..... , .. x,..,. 200E--01 100E-01 1 OOE.•00 I OOE.•00 

0&-36-2 Paratt-on tlOOE-03 1 OOE.• 00 1 OOE. • 00 1 OOE-01 

~1 1•7 D-Oin~)'laminoa~- 4 60E•OO C 1.30E-03 1 OOE•OO TOOE.•00 1 OOE--01 
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t able 1 Summary of To llk:llyValuM u..,d to Calculat, PRGs fo, u,. Outdoor Worker Elq)Osur• Sc:•r•uio 

lnoMtlon To xicity Value• lnhab,tloo To,;lcll Vah•• 

Carcin..., n Noncarci...,.,n Carc l....,..n Noncarclftonen 

O ralCanc:, r Slopl o,• IRefw•f'IC• ln~donUnlt lnhatation Rt>lltl'anot 
Feetor' o-• ..... Concentration• 

CAS# Ana lvt, Nam, 
(CSF. ) (RfD. I (IUR) (RIC) 

f lm l'k -<l~vt' Sourc,a• lmnllrn-da v\ Souro-.• ll,.;..,mit 11 Sou,_- ,-,,,;, GIABS• ABS,.• 
Sourq• Vol-'M•• RBA'" unhl•M unlti.M 

606-93-5 enlachloroberu:ene 8.00E-04 

76-01-7 Peritachloroethl!lne g(K)E-02 

82-68-3 Penlachioronilfobe~ (POIB) ZeoE-01 3.00E-03 V 1.00E•OO 1 OOE•OO 

87-86-5 ~-- 400E-01 600E-OJ 6.10E-06 C 1.00E<-00 1 OOE • OO 2 .50E-01 

62-44-2 henacelin 2.20E-03 6.JOE-07 C 1.00E•OO 1.00E•OO 1.00E-0 1 

8!Hl1-8 Phenantt.-ene 

108-95-2 Pt-.nol 300E-01 200E-01 1.00E•OO 1.00E•OO 1 OOE-01 

298-02-2 ho.-ale 2.00E-04 1.00E.•00 1 OOE•OO 1.00E-01 

14265-44-2 hoaphakl 

77'1'3-14-0 Phoaphorua 

P04-P Pho~• irl photphate 

7440-09-7 otas9ium 

,00-50-3 ~t.nyleoediamire 1.90E-01 1.00E•OO 1 OOE•OO 1 OOE-01 

23950-58-5 ronamide 7 50E-02 1.00E•OO 1.00E.•00 1.00E-01 

12'>-00-0 ,,oo 3.00E-02 1.00E•OO 1.00E•OO 1.JOE-01 

110-M-I P)'fidille 1 OOE-03 1.00E •OO 1 OOE-• 00 

IM-59-7 1:,af,ol 220E-01 C 6.ll-oti 1.00E•OO 1 OOE•OO 1.00E-01 

7762-49-2 ........ , 6.00E-03 2 .00E-02 1.00E•OO 1.00E • OO 

7440-21-3 ·-7440-22-4 $MY9f 500E-03 1.00E•OO 4 .00E-02 

7440-23--5 ~odiu-n 

7440-24-fl ~trontun 600E-01 

100-42-5 $tytene 200E-0 1 1.00E•OO 1.00E•OO 1.00E• OO 

14806-79-a $~fett1 

18496-25-8 ~IAfide 

..., ... ym-Tmitro~- 300E-02 1.00E•OO 1.00E•OO 1.90E-02 

127-18-4 altachlofoetheoe 210E-03 6 .00E-03 200f-07 4 OOE-02 1.00E •OO 1.00E • OO 

3689-24-5 ehaethyl dithlopyrophosphai. (Sulfot-epp) 6.00E-04 1.00E•OO 1.00E•OO 1.00E-0 1 

7440-28-0 ... ,~ 
7440-3 1-5 In 6 .00E-01 1.00E•OO 1 OOE•OO 

7440-32-(1 itanium 

1,....., ~~00 8 .00E-02 5 .0CE•OO 1.00E•OO 1 OOE•OO 

1336-36-3 olalPCB, 5.70E-04 1.00E•OO 1 OOE+OO 1.40E-01 

TPH olJII pelroleum hydrocarbon• 
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CAS # Am1l11te Name 

TPHDIESEL olal pelfolellll hydfocsrbon, - die.al range 

TPHGASOLINE otal petroleun hydfocarbon1 • gasoline range 

TPHKEROSENE olal pelfolelffl hydfOC11rbon1. ke,otertv range 

TPH/OILH olal pelrolel.ffl hydrocarbons• molor oil (high boiling) 

TOTALPCB olal Polychlorinalad Biphunyls 

8001-35-2 OlCaphene 

156-<I0-5 an11-1,2-0ic;Noro;H3lhylene 

1006 1-02-6 rane- 1,3-0icNoropropene 

5 103-74-2 raoe-Chlordan,e 

126-73-a ributylphoaphale 

richloromonoflUOforoolhane 

ranium 

74-40-62-2 anadiun 

108--05-4 inytacetate 

75--01-4 '1inytctkwide 

1330-20-7 )(ylene11(I0tal ) 

7440-66-(I inc 

7440-67-7 irconium 

ECF-HANFORD-16-0134, REV. 0 

Table 7. Summa ry ofT01dc ltyValuH u• ed 10 Caleulate PRG• for the Outdoor Worker Exposure Scenario 

C1rcl1"10t: n 

OralCanurSlopt, 
Factor• 
(CSf0 ) 

llma/ko-d~vJ-'I 

2.00E•OO 

1.10E.•00 

1.00E-01 

3.50€-01 

900E-03 

4.60E-02 

7.20E-01 

lnnnUon Toidcltv Yalu" 

Noneatclnoaen 

o,alR-1'.,ence 
o~• 
(RfD+I 

lm<1/k<1,<lavl 

2.00E-02 

3.00E-02 

5.00E-04 

1.00E-02 

5.00E-04 

3.00E-01 

3.00E-03 

5.00E-03 

1.00E +OO 

3.00E-03 

2.00E-01 

3.00E-01 

Source• 

31 

lnhalallonToJUcll"Valuee 

Riek" 
(IUR) 

11..;.1m"t 1 Source• 

5.TOE-04 

3.20E-04 

4.00E.--06 

t .OOE-04 

4.IOE--06 

4.40E-OO 

No~arcinooen 

Inhalation Reference 
Con.antr.ilon• 

(RfC) 
fmn/,r;>\ 

2.00E-02 

7.00E-04 

2.00E-03 

4.00E-05 

I.OOE-04 

2.00E-01 

1.00E-01 

1.00E-01 

GIA.BS• ABS,• 
Source• Volatile' RBA• unilleH unitle .. ) 

1.00E+OO 1.00E +OO 1.40E-01 

l.OOE+OO 1.00E +OO 1.00E-01 

1.00E +OO 1.00E+OO 

1.00E .. 00 1.00E•OO 

1.00E•OO 1.00E•OO 4.00E-02 

t .OOE. +00 1.00E+OO 1.00E-0 1 

1.00E+OO 1.00E+OO 

1.00E .. 00 1.00E+OO 

1.00E +OO 1.00E• OO 

1.00E•OO 2.60E-02 

1.00E+OO 1.00E .. 00 

1.00E .. 00 t .OOE•OO 

1.00E. • 00 1.00E • OO 

1.00E.•00 1.00E.•00 
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hble 7 Summary of To1dc: lty Va luu uHd to Calculate PRGa for Iha Outdoor Worhr Expoaura Sce nario 

Care....., n Noncarclnooan C•rcl-

0111 Cancer Slope 0111 Rafaranc, lnhalaik>n Untt lnh ... llon R.terance 
Factor• o_- R1-k" Conc:enlratlon" 
(CSFo) (RfD. I (IUR) (Rte) GIABS• ABS.." 

CAS # Ana lvta Name flmolko-davt'I Source• 1mc:i1ko-da11\ Source• 1iutl1m"t• Soure.• lmnlm' Source• Vol.th" RBA" unhi.u unitl,u 
a. Source"' U .S. EIWMOl'W'l'ICntal ProtectiOn Agency web 111e "Regional S<:reenmg Levels lot Chemical Contamlllilnts at Supeflund Srtes· (EPA, May 2016)(ht1pt:llwww.epa.go11/rlsl,J1egional-8Cfeenlng level•1111~nedc-tables-may•20 16) 
b. Refe.-ence key: 

A • The Agerocy fol Toxic Substances and DiMaM Regielfy (ATSDR) 
C • The CaNIOfria Envirorwnental Prot«:lion Agency (CalEPA) 
E • En'-'trOfmental C!ilerilll and Anessment Office 
H • Health Effect, Ane11meol SUTTl\ary Tabin (HEASTJ 
t • EPA'1 ln'8gral~ Aiu Information Syaiem (IRIS) 
P • Provi1looal Pee1 Reviewed ToxicityValue1(PPRTV) 
S • Special cue chemical; basis b value di&euHed on EPA Regional Saeening Level&-b sile (EPA. 2016) 
WAC • Valuecalculllteduslog11 loKicityequivalencylaclof (TEF)a&l)fov;cled by WAC 173-340-708(8i "H~nHealthRilkAHeHmeot Procedi,es. Carcn;ioenlc PotencyFaclof" arodWAC 173-34().Q()(), "Tables" 
X " Appendix PPRTV 

c. Is dt:taignaled III volatile per EPA 20 16 o, CLARC 20 15 
d Relative Bloavallablllly (RSA) AS docu:neoled In: 

OSWER 9200.1-11 3, "Recommendalloflll for OefaUt Value lo, RelaliV8 Bioavailabilityol A1tenlc In Solt," and 
OSWER 9285.7-80, "Guidance fo, Evaluating the Oral Bioavailab~ityof Metals in Soij1 lot Ute In Hunan Health Risk Atse11men1• 

e. Chemical-lpecif,c l)llrarnele11 09stroinle1,tinat ebe-Olplion lacl01 (GIABS) and dermal abl0fptiol1 facto, (ABS,) were obtained from lhe following 110Urct11, in 01de1 of 1Hef91ence. as available: 
l . EPA, 2016, "Regional Screening Levell !or Chemical Conlilml~nts al Superfund Sites," (https./lwww.ep,a.gov/riskhegloMl-.e1ee~vel..,gl.-.generlc:-Lt1ble1-may-2016) 
2. ORNL. 2016, RiU. Assesllfflllnl lnfom,alion Sywle!n, Oak Ridge National Labora!OJV, Oak Rkf9e, Tennessee, available on the inte1net al < http://fais.om1 gov/>. 

I The folowir,g llM'nmarizet gene,al loxicity (as applicable)difl~u81'1CH between lhe table above alld the EPA Regional Saeering Level Table (May 2016) 
1,2-0icliofoethaoe (Total) (540-59-0): UIIH the IOxicrty inbmalion obtaired from Rltk A .. e,sment Information Sywlem (ORNL, 2016) 
2-Naphthytan1"18 (9 1-5&.a): EPA. 2016 li1t, ,r lo• IUR. HSl.ffle it it--· (divide by zero it-) 
3.,4 Melhylphenol (c,e.ol, m•p)(65794-96-9): UN• the IOKlcity nfomwlion kM c,elOls(13 19-77-3) 
3-Nivoaniline (09-09-2): Uses the 1oKlcity informaM>n obtained horn Ritk Auenment lnloonalion s-,.iem (ORNL, 2016) 
Alpha-Chlo!dane (5100-71-9): Uses the toxicity inl01malion for chlOidane (12789-0~) in lhe EPA Regional Saeeniog level hble 
Cadmilm (7440-43-9): UNI the toxicity inlormalion IO! Cadmlun (Oiet)(7440-49-9)in lhe EPA Regional Saeeniog Level Table 
Carbazole (86-74-8): UtH lhe loxici ly information oblained from Risk Asseu.ment Information Sygteio (ORNL, 20 16) 
Chlo,dane (57-74-9): UNI lhe loxicily information 101 chlordane ( 12789-03-6) in the EPA Reglooal Screening Lewi Table 
Ch,orniun (7440-47-3). UN& the loxiclty lnfo,malion ro, Clvomlun (Ill). lnsollble salt, (16065-83-1) In the EPA Regional Sc,eenlng LeY&I Table 
cit-1,3-0lchlo!opropene (1006 1-01-5): UNI the loxicity infof'rnll tlofl IOI 1,3-<llchloropropene (542-75~) In the EPA Regional Sc,eening level Table 
EnOO.ulfan I {Q59-98-8): UNI the loxicity infomwlion for Endosuffan{11 5-29-7) in lhe EPA Regional Screening Level Table 
Endotulfan II (33213~5-Q): Uaes the toxicity informalioo IOI Endo9Ulfan ( 115-20-7) In the EPA Regionlll sa-ning Level Table 
Fluoride (16964-48-8): Use• lhe toxicity in!01ID111ion b Fluorine {Sokhle Fluoooe) (7762-41-4)in lhe EPA Regional Saeening Level Table 
gawrna-CNOldane (5566-34-7): U&e1 the loxicily informaM>n IOI chlordane (12789-03--e)ln the EPA Regional Saeening Lewi Table 
Hexavalent Ctworniurn (185-10-29-9): The oral carcinogenic poleney laclor provided in the EPA Regional Screening Level Table it flOt lncloded in Ins tabte 
ManganeN (7439-(16.-5): Utet the loxicityinlonMiOn lo, ManganeN (Dtet)(7~)in h r EPA Regional Saeening Level Table 
Mercu-y (7439-Q7~)· Uses lhe lollicity infOlmabon IOI Me1curic Chloride (and othe1 Me1clly Salts) (7487-94-7) in the EPA Regional Sa-.ng Level Table 
Nit!ate (14797-56--a): u- derMld 1oxicity infOlmlllion based on a conversion faclo! of0.22t'I N03-N/N03 and the toxicity informelion l)fOvided IOI Nitrate (14797-65-a)ln the fo,mol nitrale a, nitrogen n the EPA Regiooal Saeening Level Tflble 
Nitrile (1 4797~5--0): Use, (M!fived loxicily nlormalion based ona converaion laclol of0304 N02-N/N02 and the loxcity infonnalion PfO..;ded IOI Nltrile(14797-5~) 1n the form of nitrite at nitrogen in the EPA Regional Screening Level Table 
Nitrogen in Nill ll le (N03-N)'. U-• lo•icity lnfonnalion IOI Nltrll .. (14797-55-6) In !he fonn of nitrllle e• nitrogen In lhe EPA Reglonlll Sc,->ing Level Table 
Nitrogen In Nlll'lte (N02-N): U,es toxicity information for N1bi1e (14797-65-8) In lhe foml of n~1ile as nitrogen in the EPA Regional Sc1eenlng Level Tabte 
Nitrogen In Nitrite and Nlllale (N02~N03-N): UNI loxiclly Information for Nitrale (14797-55-8) In the form of rilrate as nitrogen in the EPA R9gional Sc1ooning LeY&I Table; However no toxicity information it provided fOf Nitrate • Nitrite (H NJ (NA) in lhe EPA Regional Screening Level Table 
Phoephate ( 14265-44-2~ No toxicity in!Olm&tion p,ovld&d 101 non-epecif,c pholl,f)hllte. 
Phosphoru1(7723•14-0): Total phospho10u1 resijl; Phogphofoos, White (7723-14-0)11 not applicable: no loxicily infonnalion prov;cled fo, non-gpecifte pho&phales 
Phosphof\.11 In phospl\ll le (P04·P): No toxlclly inl01mation provided for non-lj)8Cifte phogphlllt!S 
Thaftilrn (7440-28--0). Does not reference lhe 10,iicily value lisled in the EPA Regi0!111I Sc,eeolng Level Table 
Tolal PCB, (1336-36-3): UN& the 1mticily inbmalion lo, Polychlorinaled Biphanyls (~ 1ilk)( l :336-36-3)in the EPA Regional Screenng Level Table 
T olal Polyehlorinaled Biphenylt (TOT ALPCB): Uses lhe k>Klclty lnfotmalion lo, Polychlorlnaled B!phenyls (high ri&k)( 1336-»-3) In lhe EPA Regional Saeeniog Level Table 
tsans-1 ,3-0lclioropropeoe (10061-02-6): Uaes the lollicity information for 1,3-0ichlorop,opene (542-75-e)in lhe EPA Regional Screening Level Table 
trans-ctio1d.uie (5100-74-2): Use, the lolricily Information for ctwordane (12789-0U)in lh9 EPA Regional Screening level Table 
Unftum (744<MJ1-1): use, lhe 1mticily inloimelioo b Uranio.•n (Soluble SaH,)(NA)rl the EPA Regk)nal Saee!Wlg Level Table 
Zircorillll (7440oe7-7): Doe, not refe,ence the loxlcity value lilted n the EPA Reg10nal Sc1eening Level Table 

g. The following su1.-narizt11 lngeslion carcinogenlc differenccta belwaen the table above and lhe EPA Regional Screening Level Table (May 2016) 
2.3.3'.4.4',5,5'-Heptachlorobtphenyl (39635-31-9): CPf II cak:lAated using TCOO (1746-0l~)SFO multiplied by a TEF of0.00003 P91 WAC 173-340-706(8Xf) !equivalent lo RSL valueJ 
2,3,3',4,4',5-Hexachlo!obiphenyl (38380-08-4): CPF I• calc:ulaled using TCOO (1746-0l~)SFO multiplied by a TEF ofO 00003 PEIi WAC 173-340-708(8Xf) [equivalent lo RSL value] 
2,3,3',4,4',5'-Hexachlorobiphenyt (69782-90-7): CPF Is calcul.a led Uling TCOD (1746-01~) SFO multiplied by II TEF o!0.00003 Per WAC 173-340-708(8XO(equivalenl lo RSL value] 
2,3.3',4,4'-Pentachloiobiphenyl (32598- 14-4): CPF is calculated ueing TCDO (1746-01..0)SFO multiplied by II TEF of0.00003 Per WAC 173-340-708(8Xf) !equiva lent to RSL value] 
2,3',4,4',5,5'-Hexachloroblphenyl (52003-72~~ CPF it calc:ulll1ed i.t1ing TCDD (1746-0 l ~)SFO multiplied by a TEF ol 0.00003 Pe, WAC 173-340-708(8Xf) [tlQl.livalent lo RSL value] 
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T~ 1 Summary of Toxicity Values used to Calculate PRGs for the Outdoo, Worker EXpOeure Scenario 

lno .. rlon T oJdcltv Va luee lnhablion To ltlcll ValuH 

Carel C1r1;;inooan 

2,3',4,<!' ,5-Pentachlorobiphenyl {3 1608-00-6): CPf ltealcolated Ullng TCOO (1746-01.e) SFO multiplied by a TEF of 0.00003 Per WAC 173-340-706(8)(f) lequivalent lo RSL value] 
2',3,4 ,•/f,5-P«-1taehlorobiphenyl (05510-<14-3): CPf ltCjMCulated 1.11ing TCOO (1746-0UI) SFO mulliplied by a TEF of 0.00003 Pe, WAC 173-340-706(8Xf) l9QlliY•lent to RSL valua) 
2,3,4,4',5-P.,,uw:Norobiphenyl (74-472-37-0): CPf le calculaled 1.11ing TCOO ( 1746--0l ~)SFO multiplied by a TEF of0.00003 Per WAC 17l-340-708(8)(f)l&Qlrnllenl lo RSL value) 
3,3',4,4',5,6'4-leuchk»obiphef¥ (32774-HJ--e): CPF It calculated 1.19ing TCOO (1746-0HI) SFO rrdlipliMI by a TEF of0.03 Per WAC 1~708(8)(f)(equlYMerll to RSI. vab) 
3,3',4,4',f>.Pentachlorobiphenyl (57465-~): CPf le ealculaled 1.11lng TCOO (1746--0UI) SFO multiplied by a TEF of O 1 Per WAC 17'3-340.708(8)(f)jeq,..ivalent lo RSL value] 
3,3',4,4'-Telr..:hlorobiphenyl (32596-13-3): CPF la calculated I.laing TC00(1746-01..C)SFO multiplied by a TEF of0.00Cl1 Per WAC 173-340-708(8Xf) [equivalent lo RSL value) 
3,4,4',5- TehlM'.:hk>fobiphenyl (70362-50-1): CPF It calculated u1iog TCOO ( 1746-0 1..C) SFO multiplied by II TEF of 0.0003 Per WAC 173-340-708(8Xf) [equlvalent lo RSL v.:1lueJ 
B&flZO(a)anttucene (56--65-3): CPF i• calculaled ulinglhe benzo(a)pyrene CFO multiplied bya TEF of0.1 per WAC 17~40-708(8)(e) leQUivalenltoRSL value! 
Bilnzo(a)py,ene (50-32-8): CPF II ealculaled Ullng lhe benzo(a)pyrene CFO mlJlipled by a TEF of 1 P8I' WAC 173-340-708(8)(e)[equivalent lo RSL 'lalueJ 
Benzo{b)ftool-aolhene (205,.9g.2); CPF II calcula ted uewig the bento(a)pyrene CFO m~ed by a TEF of0.1 per WAC 1~40-706(8Xe)(equivalent lo RSL value) 
Benzo(k)lluoumthene(207-08-.Q): CPF itcalculaled using thebefWl(a)pyrene CFO multiplied by a TEF ofO 1 P8I' WAC 173-340-708(8)(e} (RSL value • 0073) 
Owya-(218-01-0): CPF ilcab.uledutiog the benzo(a)pyreneCFOmutiplied bya TEF 01001 per WAC 173-340-708(8)E (RLSvalue • 000731 
Diben.z(a,h}antllfaoone(S3-70-3): CPF II calculllted ut,ing the benzo(a)pyrene CFO m~ed by a TEF of0. 1 per WAC 173-340-708(8) (RSL valw • 7.3) 
lndeoo( l .2,3-cd)pyrene (193-3~6): CPf is calcula1ed uling lhe benzo(a)pyiene CFO mlitip~ed by a TEF of 0.1 per WAC 173-340-708(8)(a) (equivalent lo RSL value] 

h The following 1...-omarize1 inhalallon loxlcily diffe1ence1 between the lab4e above and the EPA Regional Sc,ooring Level Table (May2016)aodl0f RAIS 
2,3,3',4,4 ',6,6'-Heplachlorobiphenyl (39635-31-9): CPf ii calculaled using TC00(1746-01..C) IUR multrplied by a TEF ofO 00003 P91 WAC 173-340-708(8)(f) (equivalent lo RSL value with rounding] 
2.3,3',4,4 ',6-Hexachlon:ihiphenyl (~): CPF 11 calculated Uling TCOO (1748-01-8) IUR multiplied by a TEF ofO 00003 Per WAC 173-340-708(8)(f) (equivalent 1oRSL value with 1ouodng] 
2,3,3',4,4',6'-Heuichlor-~ (e9782.00-7): CPF II calculated Uling TCOD (1746-01-8) IUR multiplied by a TEF ofO 00000 P&f WAC 173-340-708(8)1'.f) [equivalent lo RSL value \Mth ,ounding] 
2,3.3".4,4 '-Pentachlorobiphenyl (32598--14-4): CPf la calculaled llHlg TCOO (1746-01..C)lUR muliplied by a TEF of0.00003 P&f WAC 173-340-708(8)(f) (eqUJValent lo RSL value IMth 1oundlng) 
2,3',4,4",6,6'-HeKaehlo!oblphenyl (52663-72-St CPf 111 calculaled Uling TCOO (1 7'Cl-01-8) IUR multiplied bya TEF of0.00003 Pe, WAC 173-34~708(8)(f) {equivalent toRSL vAlue with 1ounding] 
2,J".4,4 .. 6-Pentachlorobiphenyi (31!:i08--00-8): CPF la calculaled tllirlg TCDO (1746-01-8) IUR multiplied by II TEF of000003 Per WAC 173-34~706(8)(f) (eq1•v11lenl lo RSL v1tlll8 with roundH'lg) 
2',3,4.4',5.Pentachlorobiphenyl (666 10-44-3): CPF 11 calculaled U1rng TCDD (17'(5-01-8) IUR mu~plied by a TEF 01000000 Per WAC 173-340-706(8Xf) lequlvalenl to RSL value with rounding) 
2,3,4,4',5-Plllltachlorobipheoyl (74472-37-0): CPF II calculated uelng TCDD (1746-0 1-8) IUR muliplied by 1t TEF of0.00003 Per WAC 173-340-706(8)(f) (equivalenl lo RSL value \Mth rounding) 
3,3',4,4',5,5'-Hex.achlorobiphenyl (J2n4- 16-6)' CPF 1, calculated Uling TCOD (17'6-01-8) IUR mutlrplied bya TEF ofO 03 p91 WAC 173-340-708(8)(f) [~urvalent lo RSL VAiue) 
3,3',4,4',5.Pentachlorobiphenyl (6746~28-8): CPF II calculaled Ullng TC:00(1746-01-8) tUR nlllhlplled by a TEF of 0 . 1 P&f WAC 173-340-708(8)(f) [equrvalent lo RSL valua} 
3,3',4 ,4'-Tetrachlorobipheoyl (32598-13-3): CPF ii calcula ted U1inglC:00(1746-01-8)1UR multiplied bya TEF 010000 1 P&! WAC 17~708(8)(f) lequlv1tlen1 loRSL valuewilhrounding] 
3.4,4',5- Tehachlorobiphenyl (70362•50-1): CPF lle11lculaled uaing TC:00 (1746-01..C) IUR multiplied by a TEF of0.0003Pe1 WAC 173-340-706(8)(f) lequivalenl lo RSL valua with rounding] 
Benzo(a)anlhracene (56--55-3). CPf is calculated uling lhe benzo(a)pyrene IUR mullip~ed by a TEF of O 1 per WAC 173-34~708(8) (eqt.ivalonl lo RSL value! 
Benzo(a)l>yrene (60-32-8): CPf ii ealculaled Ullng the benzo(a)pyrane IUR multiplied by a TEF of 1 P8I' WAC 173-340-708(8)(e) (equivalent lo RSL Ylllue) 
Bilnzo(b)lluo,anlhene (206--{lg-2): CPF ii calculated uewiQ the Mnlo(a)pyrene IUR multiplied by a TEF of O 1 per WAC 173-34~708(8)(e) (equivalenl lo RSL value] 
Benzo(k)llu:>ranlheoe (207-06-0): CPF ii calcula led Uling the benzo(a~yrene IUR mutipied bya TEF of O 1 per WAC 173-340-708(8Xe) (equivalenl lo RSL value) 
Chrf- (2 16-01-0): CPF II ca,lcul,aled uling the benzo(a)pyrene IUR f!Utiplied by a TEF 01001 per WAC 173-340-708(8)(e) fequivalenl lo RSL value) 
Diben.z{a,h)anttwacene(53-70-3): CPF ise11lcwlteduewlg thebenzo(a)pyrene II.JR multiplied by a TEF ofO 1 per WAC 173-340-708(8) [RSL value • 0.0012] 
lndeno(l.2.3-cd)pyrene (193-39--6); CPf i• calculaled uaing the benZo(a)pyrene tUR multiplied by a TEF of 0.1 pe1 WAC 173-340-708(8)(a)lequivalent 10 RSL value) 
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Table 9. rota1 and final Outdoor Worler PRGs 

Preliminafl Rernedialion Golls - Preliminarv Remediation Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - TOlals and 
ln~tion Dermal lnhalllion Fonal 

Carcinogen Noncarcinogen CarC"-1 Noncarcinogen Carcinogen N~? Carcinogen Noncarcinogen Final 
CAS I Anal,te Name lmn/1,nl lmn/1,nl lmn/1,nl lmn/1,nl lmn/1,nl '"'""'"' '"'""'"' lmnlknl 

e30.20-e 1,1, 12-Tetrachlomelhane 140 38,033 6.7 &.4 38,033 &.4 

71-55~ 1,1,1-Trichloroethane 2.f,C)E-t-00 38,819 38.24ll 38,248 

7Q.34-5 1, 1,2.2-Telfachloroethane 18 2505e 2.1 1.0 25,05e 1.0 

70-00-5 1, 1,2-Trichloroelhane .. 5 Hl1 4 .1 4 .7 3.8 4.7 3.8 

75-34.3 1, 1-0ictooroethane &38 25Q,558 15 15 2so.sse 15 

75-35-4 1, 1-Dichloroethene &4 ,88lil 1,091 1,073 1,073 

QG.- 18-4 1,2.3-Trichloropropane 0.12 5101 13 0.12 13 0.12 

05-04·3 1,2,4,5-T etrachlorobenzene 380 380 380 

120-82•1 1,2,4-Trichlorobenzene 125 12,078 152 125 150 125 

06-12-6 1,2-0ibfomo-3-chloropropane 4.5 2&0 0.043 18 0.042 17 0042 

tOC-03-4 1,2-Dibromoethane 1.8 11 eao 0.16 301 0 . 14 203 0 .14 

05-50-1 1, 2-Dlchloroben zene ,,e.aoo 5,808 5,533 5533 

107-00-2 1,2-0ichloroelhane 40 7,787 1.9 125 1.8 123 1.8 

540-SQ-O 1,2-Dichloroethene (Total) 11 .eao 11 &SO 11 eeo 
78-87-5 1,2-DlchJoropropane 101 tH! .800 3.4 49 3.3 40 33 

541-73-1 1,3-Dichlorobenzene 

100-48-7 1,4-Dichlorobenzene &73 Q0,844 8.1 25,321 8.0 1Q,802 80 

123-QH 1,4-0ioxane .. 38,Q33 114 6,128 28 5.205 28 

71•36-3 1-Butanol 120.n8 120.ns 120,TT8 

71-23-8 1-Propanol 

03-eS-2 2-(2-melhyt-4<.hlomphenoxy) propk)nlc acid 1,208 3,0&& 012 012 

3Qe35-31-Q 2,3,3',4,4 ',5,5"-Heptachloroblphenyl 093 30 ... 50 14 7 ,060 OS& 10 0.5& 

OQ782-00-7 2, 3, 3', 4 ,4 · ,5' -Hexachloroblphenyl O.Q3 30 ... 50 5 .9 3,026 0.53 10 0.53 

38380-08-4 2,3,3',4,4',5-Hexachloroblphenyl O.Q3 30 1.& 50 6.3 3,220 0.54 10 0 .54 

325Q8-14-4 2,3,3',4,4 '-Pentachlorobiphenyl O.Q3 30 1.& 50 3.4 1,746 0.50 10 0 .50 

52U3-72~ 2,3' ,4, 4 ', 5,5' -He.uchloroblpheny1 O.Q3 30 1. 50 9.0 4,599 0.55 10 0.55 

74472-37-0 2,3,4,4', 5-Pentachloroblphenyl o.g3 30 1.& 50 6.0 3,052 0.53 10 0.53 

85510-44-3 2',3,4,4',5-Pentachlorobiphenyl 0.03 30 1.& 50 4.2 2,130 0.5 1 10 0.51 

31508-00~ 2,3',4,4',5-Pentachlorobiprn!nyl 0.03 30 1.& 50 3 .4 1,714 0.50 10 0.50 

58-00-2 2,3.4,C-Tetrachlorophenol 38,033 01 gag 27 355 27,355 

Q3-7C·5 2.4.5-T(2,4,5-Trichlorophenoxyacetic acid) 12,078 30,&&3 Q,118 0,118 

QJ.72•1 
2,4, 5-TP(2-(2 .4.5-T richlorophenoxy)propionlc 
acid lSllvex 10,382 24 ,530 7,205 7 205 

05-05-4 2,4,5-Trichk>rophenol 12QTT8 30e.&2Q Q1 ,185 01185 

88-0&-2 2,4,8-Trichlorophenol 330 1.208 781 3,0&& 517 1&0 012 1&0 

Q.4-75-7 2,4·D(2,4-Dlchlorophenoxyacetic add) 12.Q78 tll ,321!1 10,711 10,711 

Q4-82~ 2,4-D8(4-(2,4-0ichlorophenoxy)bu1anok: acid) 10,382 24,530 7,205 7,2Q5 
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Table 9 lotal and Flnal Outdoor Worter PRGs 

Preliminary Remediation Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - Prehminary Remediation Goals - Totals and 
lr oestion Denna! Inhalation Final 

Carcinogen Nor;ca~~n c~:_r:T" N~~? Carcinogen Noncarcinogen Carcinogen N°7_!~? Final 
CASI AnalvteName /mnlknl fma/kal fma/kal fma/kal lmnlknl 

120-83-2 2,4-0ichlorophenol 3,803 0,100 2.73e 2,736 

105-C7-0 2,4-0imethylphenol 25,056 01 ,32fl 18,237 18,237 

51-28-5 2,4-0initrophenol 2500 6,133 1,824 1824 

121-14-2 2,4-0initrotoluene 12 2,5Qe 27 0 ,012 l.12E+07 8.2 1,813 8.2 
000-20-2 2.0-0initrotoluene 2.4 38. 5.8 .,. 1.7 274 1.7 

53-Qe-3 2-Acetylamlnofluorene 0."6 2.3 765,190 0.07 o.e1 
78-Q3-3 2-Butanone 778M7 302,787 218,012 218 ,012 

111-76-2 2-Butoxyethanol 120778 306,Cl2Q 623,307 70,548 70 548 

01-58-7 2-Chloronaphthalene 103,822 188,0QS 66,073 1)8073 

OS-.57-8 2-Chlorophenol 0,480 0,480 15,480 

501-78-C 2-Hexanone o,489 1,701 1 348 1 348 
g4.74-e 2-Methyl-4 chlorophenoxyacetic acid 640 1,533 450 450 
01-57-e 2-methylnaphlhalene 5,191 0 ,435 3,340 3,340 

05-48-7 2-Methylphenol (cresol, o-) 04 ,880 153,315 331,108 40,074 40,074 

01-50-8 2-Naphthylamlne 2.0 4.8 1.4 1.4 

88-74-4 2-Nitroaniline 12,078 30,003 l.78E+07 0,114 Q 114 

88-75-5 2-Nitrophenol 

108-10-1 2-Pentanone, 4-Methyl 139,198 130,198 130,108 

32774-10-e 3.3', 4, 4 · ,5,5' -Hexachloroblphenyl 0.32E-04 0.030 0.0010 0 ,050 0.0090 4.6 5.40E-04 0.010 5.40E-04 

57405-28-8 3,3',4,4', 5-Pentachloroblphenyl 2.60E-04 0.0001 4.72E-04 0 .015 0.0012 0.6S 1.53E-04 0.0057 1.53E-04 

32508-13-3 3,3' .4 , 4 ·• T etrachloroblphen)'i 0 .28 0. 1 0.47 15 261,77S l .42 E+08 0.18 5.7 0.18 

01-g,$-1 3,3'-Dichlorobenzidine 8.1 1• 2.93E +06 5.7 5.7 
110-03-7 3,3"-Dimethylbenzidine 0 .33 0.78 0.23 0.23 

70302-50-4 3,4.4', 5- Tetr&ehlorobiphenyl O.OQ3 3.0 0.10 5.0 0.29 148 0.040 1 .• 0.040 

05704-00-0 3+4 Melhylphenol (cresol , m+p) 120 778 306.020 2.13E+ll 01 ,185 o, 185 

5&-40·5 3-MethYk=holanlhrene 0 .17 0.30 157,896 0 .12 0.12 

IIO-Oll-2 3-Nitroaniline 173 38. 400 020 3.SSE+08 122 274 122 
72-54-8 4,4'-DDD {Dlchlorodlphen)'idichloroelhane) 15 30 l.44 E+07 " " 72-55-0 4,4'-0DE (Dichlorodiphenyldichloroelhylene) " 162 10 10 
50-2Q-3 4,4'-DDT (Dlchlorodiphenyltrichloroethane) " ... 84 5,110 l.03E+07 • . 5 57e 9.5 

534-52·1 4,0-Dinltro-2-melhylphenot 104 245 73 73 
1018-02-1 4-Amino-3,5,e-trichloropicolinic acid 00844 214 e40 63820 e3S20 

Q2-e7-1 4-Aminobiphenyl 0 .17 0.41 165,791 0.12 0.12 
101-55--3 4-Bromophenylphenyl ether 

50·50•7 4-Chloro-3-melhylphenol 120,778 306,020 01 ,185 01 ,185 

100-47-8 4-Chloroanlline 18 5,101 43 12.205 13 3,G47 13 
7005-72-3 4-Chlorophenylphenyl elher 
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Tabte 9 Total and f inal Outdoor Wolter PRGs 

Preliminary Remediatk>n Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - Totals and 
lrt»Stion Dermal Inhalation Final 

~~ Noocarcif109l!'I C.wcinogen Noncarcinogen Carcinogen Noncarci~ Carcinogen N~~~ Ftnal 
CAS I AnalvteName , ...... , lmnlknl ,-,.·· (mMnl (mMnl ,-,.·· ,_.,_, 

10e-44-5 4-Melhytphenot (cresol. p-) 120,na 306,620 515,061 77.470 77.470 ,~,~ 4-Nitroan~ine 182 5,1Q1 420 12,265 2.13E+09 128 3,847 128 

100-02-7 4- Nitrophenot 

00-55-8 5-Nitro-o-toluidine 404 25,05e 054 61 ,32e 284 18,237 284 

83-32-Q Acenaphthene 77,867 141 ,521 50,230 50,230 

208-06-8 Acenaphth)'lene 

67-64-1 Acetone 1.17E+06 2.07E+06 74tl ,158 746,158 

75-05-8 Acetonitr~e 3,848 3,848 3,848 

08-8G-2 Acetophenone 129,778 120778 120,778 

107-02-8 Acrolein 040 0.74 0 .74 0.74 

7Q-C>0-1 Acry\amlde 7.3 2,508 17 6,133 20 4,226 4.1 1.274 4.1 

107-13-1 Acrylonitrile 67 51 ,011 1.5 71 1.2 71 1.2 

300-00-2 Aldrin 0.21 30 0.86 0.17 30 0.17 

107-05-1 Allytchloride 173 2.9 6.3 2.0 0.3 2.0 

310-84~ Alpha-BHC 0.58 10,382 1.4 24.530 552,637 0.41 7.2Q5 0.4 1 

5103-71•0 Alpha.Chlordane 10 040 01 3.833 83 2,083 8.0 436 8.0 

7429-00-5 Alumlnum 1.30E+06 1.78E+09 1.30E+06 1.30E+06 

1!12·53-3 Aniline 636 0.084 1,50(1 21.464 695 397 272 374 272 

120·12•7 Anthracene 380,333 101,eoe 251 ,148 251 ,148 

7440-36-0 Antimony 510 510 510 

140-57-8 Aramlle 145 64.880 343 153,315 1.40E+08 102 45,502 102 

12674·11·2 Aroclor•1011!1 52 01 88 153 335 30 57 30 
11104-28·2 Aroclor-1221 1.8 3.1 2.2 0.76 0.76 

11141-16-5 Aroclor•1232 1.8 3.1 1 .2 0.50 0.50 

534(19-21--Q Aroclor•1242 1.8 3.1 6.5 0.07 0.07 

1~72-2Q-& Aroclor•1248 1.8 3.1 6.9 0.08 0.08 

11007~0·1 Aroclor•1 254 1.8 ,. 3.1 44 9.3 1.0 10 1.0 

110~2-5 Aroclor-1260 1.8 3.1 22 1.1 1.1 
37324-23-5 Aroclor•1~2 

11100-14-4 Aroclor•1208 

7440-38-2 Arsenic 4.0 040 10 3,006 231,336 S.33E+06 3.3 530 3.3 

103-33--3 Azobenzene 33 107 25 25 
7440-JQ.3 Barium 250 ,556 1.78E+08 250,177 250,177 

71-43-2 Benzene .. 5,101 3.1 260 3.0 248 3.0 

56-55·3 Benzo(a)anlhracene 5 .0 0.0 629 3.2 3.2 

50-32--8 Benzo(a)pyrene 0.50 0.00 904,315 0.32 0.32 

205·09·2 Benzo(b)fluoranthene 5.0 0.0 9.04E+06 3.2 3.2 
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lable9 Total and Flnal Ou1door W011ler PRGs 

Preliminary Remediation Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - Pr eh mi nary Remediation Goals - Totals and 
Ir rvostion Dermal Inhalation Final 

Carcinogen N~~~n C~.!;_'!T° ~~~ Carcinogen Noncarcinogen Carcinogen N~::~~ Final 
CAS I AnalvleName ,_.", Im•• •• Im•••• ,_,._, ,_,._, 

101•24-2 Benzo(g,h,l)perylene 

207-08-0 Benzo(k)fluoranthene 5.0 0.0 9.04E+06 3.2 3.2 

05-85-0 Benzoic acid 5.10E+oe 1.23E+07 3.e5E+Oe 3.&SE+Oe 

100-51.C Benzyt alcohol 12" 778 300 020 01 185 01185 
7440-41 -7 Beryllium 2,500 414,478 7.11E+06 414.478 2 505 2,505 
310-85-7 beta-1 ,2.3.4,5,e-Hexachlorocyclohexane (beta-BHC) 2.0 4.8 1.88£+06 1.4 1.4 

108~1 Bis(2-chloro-1-methytethyt)ether 51,011 51 ,011 51 011 
111-Q1-1 Bls(2..Chloroelhoxy)methane 3,803 0100 273" 273" 
111-44-4 Bls{2-chloroelhyl) ether 3.3 1.5 1.0 1.0 

117-81-7 Bls(2-ethylhexyt ) phthatate 200 25,0!ie 013 e, 320 4.14£ +08 182 18,237 182 

7440-e~ Bismuth 

7440-42-8 Boron 250,S,Se 7.11£+09 250,540 250,54ll 

2405Q.ll7-0 Bromide 

75--27-4 Bromodichloromethane 50 25,0Sll 1.4 14 2505ll 14 
75--25-2 Bromoform 400 25,0Sll 119 05 25,ose 05 
74-83-0 Bromomethane 1,817 34 33 33 
8~-7 Butylbenzylphthalate 1,013 250,550 4,510 ll13,250 1,344 182 3ll0 1,34 4 

7440-43-0 Cadmium 1,298 7,Mlll 552,637 3.SSE+06 552 ,ll37 1, 110 1,110 

7440-70-2 Calcium 

M-74-8 Carbazole 182 420 128 128 
75--15-0 Carbon disulfide 12Q,TT8 3,249 3,170 3, 170 

5&--23-5 Carbon iettachlorkle 52 5,101 3.3 715 3.1 020 3.1 
57-74-0 Chlordane 10 040 01 3,833 83 2,083 8.0 438 8.0 

1ll887-00~ Chlonde 

108-00-7 Chlorobenzene 25,0Sll 775 753 753 
510-15-e ChlorobenDlate 33 25,0Sll 78 ll1 ,32t' 3.21E+07 23 18,237 23 
75-00-3 Chlofoelhane 57,414 57414 57,414 

ll7-M1•3 Chloroform 117 12,078 1.3 1,062 1.3 082 1.3 
74-87-3 Chlorornethane 486 486 "'" 120-<X>-8 Chloroprene 25,0Sll 0.045 96 0.045 "" 0.045 

7440-47-3 Chromium 1.0SE+-Oe 1.05E+-Oe 1.Q5E+Oe 

218-01-0 Chrysene 50 go 9.04E+07 32 32 
15e-SQ.-2 cis-1,2-0ichloroethylene 2,506 2.50ll 2,50ll 

100ll1-01·5 cis-1.3-Dlchloropropene 3" 38,033 4.2 119 , .• ,,. 3.8 
7440-48--4 Cobalt 380 110,527 2.13E+06 110,527 380 380 

PC81242/1016 Co-elution of Aroclor 1242 and Arocior 101e 

7440-50-8 Coppe, 51 ,0 11 51 ,011 51 ,011 
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Table 9 Total and fin.11 Outdoor WoB.er PRGs 

Preliminary Remediation Goals - Preliminary Remediation Goals - Preltminary Remediation Goals - Preliminary Remediation Goals- Totals and 
· .,...,.stion Dermal Inhalation Final 

Carcinogen NoncarciOOQen CarcinOQeO Noncarcinogen Carcinogen Noncarcinogen Carcinogen N°'!'!~~ Final 
CASI Analvte Name fmnll,nl fmnll<nl <=fl<nl fmnlknl (mnfl<nl (mnil<nl lmnil<n\ ''"""'"' 
57-12-5 Cyanide 770 233 180 180 

110--82-7 Cycloheune 27,783 27,783 27,783 

108-Q.1-1 Cyclohexanone tl.4QE+08 121,055 118,838 118,838 

75-QQ-O Oalapon 38,Q33 Q1,Q8" 27 355 27.355 

124-18-5 lleoane 

31Q-86-8 Delta-BHC 

2303-1°"4 Oia!late 00 141 42 42 

53-70-3 Dlbenz{a ,h)anthracene 5.0 0.0 9.04 E+06 3.2 3.2 

132-64-0 Oibenzofuran 1,298 10,221 1,152 1,152 

124-48-1 Oibromochloromethane 43 25,050 43 25,950 43 

74.QS-3 Oibromomethane 91 01 01 

1018~ Q;camba 38,033 01,080 27,355 27,355 

75-71-8 Oichlofodifluoromethane 250,55& 443 442 442 

120-36-5 Oichlofoprop 

M-57-1 O!eldrin 0 .23 05 0.54 153 216,249 o.,e 40 0.16 
eo-:zg.7 Diethyl ether 2so.sse 250 55e 2so.sse 
84-60-2 Diethytphthalate 1.04E+OO 2.45E+C>e 72Q,478 72Q,478 

&)...51-5 Oimethoate 200 013 182 182 

131-11-3 Oimethytphthalate 

84-74-2 Oi-n-buty1phthalate 12'1.nB 30e,62Q Q1 .185 Q1,185 

117-84-0 Oi-n-octylphthalale 12,Q78 30.663 Q,118 Q,118 

88-85-7 Oinoseb(2-sec8utyl-4.6-dinitrophenol ) 1,208 3,000 012 012 

208-04-4 Oisulfoton 52 123 ,. ,. 
Q50-96-8 Endosuttan I 7,787 7787 7,787 

3321~5..Q Endosuttan II 7,787 7787 7,787 

1031-07-8 Endosulfan sulfate 

72-20-8 Endrin 380 020 274 274 

7421-Q3-4 Endrin Aldehyde 

534Q4-70-5 Endrin ketone 

84-17-5 Ethanol 

141-78~ Ethyt acetate 1.17E+Oe 2,939 2,Q32 2.032 

g7~3-2 Ethyt melhacrylate 7,293 7,203 7.203 

100-41-4 Ethytbenzene 330 120.na 12 11,110 12 10,234 12 

107-21-1 Ethylene glycol 2JIOE+Oe 6.13E+OO 2S1,670 221 .151 221 ,151 

208-44-0 Fluoranthene 51 ,Q11 04.347 33,486 33,486 

Be-73-7 Fluorene 51 ,Q11 Q4 ,347 33486 33,486 

16Q84-48-S Fluoride 77,867 4.62E+09 n.ses 77.865 
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Tablell TOlalandflna10utOOOl'Wo111t rPRGs 

Prehminary Remediation Goals - Preliminary Refflematmn Goals - Preltminary RemediatlOfl Goals - Prelimmary Remediation Goals - Totals and 
lr,rwostton Dermal lnhalal:ion Final 

Carcinogen N~? c~.:!~ ~? carcinogen Noncafcinogen Carcinogen Nonca«:,nogen f inal 
CAS I AnalvteName lmn&nl Ima/lea\ Ima/lea\ lma/lcol '"""""' 

,_.,., 
58-80 .. Gamma-BHC (Undane) 33 380 20 2,300 3.21E+06 2.8 333 2.8 

5566-34-7 Gamma-Chlordane 10 040 81 3,833 83 2,083 80 438 8.0 

76--44--8 Heptachlor 0.81 040 0.58 0.34 840 0.34 
1024~7-3 Heptachlor epoxide 040 17 8.5 0.38 17 0.38 
118-74-1 Hexachlorobenune 23 1 038 3.8 1.4 1 038 14 
87,M-3 Hexachlorobutadiene 47 1,208 27 17 1.208 17 
77-47-4 Hexachlorocydopl!ntad!ene 7,787 45 44 44 

1!17-72-1 Hexachloroelhane 01 008 13 1,587 12 578 12 

70-30-4 Hexachlorophene 380 020 274 274 

110--54-3 He"'ne 3,444 3,444 3,444 

18540-20.Q Hexavalent Chromium 3,803 11,842 3.55E+07 11842 3803 3803 
302-01-2 Hydrazine 1.2 0.21 11 0.18 11 0.18 

103-30--5 lndeno(t ,2,3-<:d}pyrene 5.0 0 .0 9.04Et06 3.2 3.2 
743;..a~ ''"" QOS ,444 QOB,444 QOS,444 

78-a3-1 lsobuty1 alcohol 380,333 380 333 380.333 
78-5Q-1 lsophorone 3,825 250.55& 0.037 013,250 537,865 2.888 13e,102 2.688 
08-82-8 lsopropylbenzene 12Gna 6,116 5,841 5,841 

143-50-0 KOj>One 0.38 380 088 020 216,249 0 .28 274 028 
743Q-Q2-1 Lead 

743Q-Q3-2 lithium 2 5ge 2,508 2,508 
743Q.QS.4 Magnesium 

743Q-Q0-5 Manganese 1a1 ,eag l.78E+07 17g,84g 17Q,84Q 

..... -0 m-Oinitrobenzene 130 307 01 01 
743Q-Q7-& Mercury 380 l.07E+08 380 380 
12C-08-7 Methacry1onltrile 130 891 113 113 
87-50-1 Methanol 2.eDE+OO 3.l0E+06 1.41E+OO 1.41E+0e 

72-43-5 Methoxychlor e4ag 15331 4,55g 4,s5g 

80-C2-e Methyl methacrylate 1.82E+OO 20,427 20 100 20 100 
U-27-3 Methyl methanesulfonate 37 87 3.SSE+07 28 28 
208-00-0 Methyl parathion 324 767 228 228 
75-00-2 Methylene chloride 1,817 7,787 2,880 6,171 1,114 3,443 1,114 

74~7 Molybdenum 0480 a,so Cl'80 

108-38--3 m-Xytene 25g ,sse 1,132 1,127 1,127 
01-20-3 Naphthalene 25,050 •7.174 7.4 270 7.4 205 74 
104-51-8 n-Butytbenzene ...... ...... 04,880 

7440-02-0 Nidtel 25,g5e 3.83E+06 3.20E+07 3.B3E+Oe 25,g35 25,g35 
14707-65-8 Nitrate 0.21E+OC 0.21E+OC, 021E+08 

39 



ECF-HANFORD-16-0134, REV. 0 

Table 9 Total and Final Ovleloor Won:er PRGs 

Preliminary Remediation Goals - Prellmmary Remedialion Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - Totals and 
· 11 ,_stion Dermal Inhalation Final 

Carcinogen NoncarClnoQefl Carcinogen Nonc:arc inogen Carcinogen Noncarcinogen Carcinogen N°'!::~~ Fmat 
CASI Analvte Name lmn&nl '"""""' l=lknl lmn&nl (m""'•' '"""""' lmn/knl 1-nl 

14707~5-0 N1tri1ll 428 ,2e7 428,287 428 2e7 

...... 3 N1trobenzene 2500 11 1,396 11 008 11 

NO:>N Nitrogen in Ntrate 208E+Oe 2.0BE.00 2 08E+Oe 

N02•N Nitrogen in f',ilrile 120.na 120,ns 120ns 
N02•N03-N Nitrogen in Nitrite and Nitrate 208E+Oe 2 08E+Oe 2 08E+Oe 

030-55-2 NitrOSOl))'l'Tohdine 1.7 " 4 .7 007 0.07 

55-18-5 n-Nitrosodiethylamine 0 .024 0.05 7 0.022 0.0000 00000 
e2-1s.g n-Nltrosodimethytamine 0 .071 10 0.065 13 0.034 5.8 0.034 

024•1~3 n-NitrosodkH>utylamine o.e7 0.99 0.40 040 

021~-7 n-Nitrosodi-n-dlpropylamine 0.52 12 497,373 0.3" 0.3" 

Be-30-e n-Nitrosodiphenyiamine 742 1752 3.83Et08 521 521 

10505-QS-e n-Nitrosomethylethylamine 0.17 0.19 0.087 0.087 

50-80-2 n-Nitrosomorpholine 0.54 1 3 523,551 0.38 0.38 

100-75--4 n-Nitrosopiperidine 0.30 0.0 1 368,425 0.27 0.27 

05-47-& o-X)4ene 2so.sse 1,393 1.38e 1.38e 

58-38-2 Parathion 7 787 18 308 5,471 5471 

eo-11-7 p-0.melhylaminoazobenzene 0.70 1 0 765,190 0.5" 05" 

008 .. 3-5 Pentachlorobeozene 1,038 1,038 1,038 

7e--01•7 Pentachloroethane 40 40 40 

82-M-8 Pentachloronitrobenzene (PCNB) 14 3.803 14 3.803 14 

87-Be-S Pentachlorophenol • 1 e .460 •• 6 ,133 l .9SE+08 44 3.153 44 

e2-44.2 Phenaceml 1652 3.003 l.S8E+09 1 161 1161 

65-01-8 Phenanthrene 

106-05-2 Phenoa 380,333 010686 122,023 84 .383 84 .383 

206-02-2 Phofate 200 013 182 182 

14285-44-2 Phosphate 

7723-14-0 Phosphorus 

p04.p Phosphorus in phosphate 

7440-00-7 Potassium 

100-50-3 p-Phen)'ienediamlne 246,578 5825'l0 173,251 173 251 

23"50-58-5 PrONlmicle 07,333 220,072 08,380 08.380 
120-00-0 Py,ene 38,033 70761 25,115 25115 

110-80-1 Pyridine 1,206 1,206 1,206 

g.s-50.7 Salrol 17 30 l.SSE+07 12 12 

7762-4Q.2 Selenium 8,480 7.11E+09 8,460 6,480 

744~21·3 Silicon 

744~22-4 .. ,., e,46CI 6,480 6,480 
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Table 9 lotal and Final Outdoor Wor\er PRCs 

Preliminary Remediabon Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - Preliminary Remediation Goals - Totals and 
k,nP5ttofl Dermal Inhalation Final 

c~T Noncarcinogen ~.;:.':T' ~~ Carcinogen Noncarcioogen Carcinogen N~-~~~ Final 
CASI AnalvteName '"""""' /mnll<n\ lmnll<n\ ,_,._, ·--~-' 

7440-23-5 Sodium 

7440-24-G Stroo1k.Jm 778,667 778,667 778,6e7 

100-42-5 Styrene 25Q 550 31,003 27,005 27,605 

14808-7Q-8 Sulfate 

164oe-25-8 Sulfide 

... 35-4 sym-Trinltrobenzene 38,Q33 484 151 30030 30,036 

127-18-4 T eb"achloroethene 1,730 7,787 108 399 101 380 101 

368Q-24-5 Tetraelh)'I dlthiopyrophosphate (Sutfotepp) ... 1,533 ... 450 

7440-28-0 Thallium 

7440-31-5 Tin 778,667 778,667 778 ,667 

7440-32-e Titanium 

108--88-3 Toluene 103,822 50,735 34 ,081 34,081 

1336-~3 Tolal PCBs 1.8 3.1 12 1.0 1.0 

TPH Total petroleum hydrocarbons 

TPHDtESEL Total petroleum hydrocarbons • diesel range 

TPHGASOUNE T olal petroleum hydrocarbons • gasoline range 

TPHKEROSEN 
Total petroleum hydrocarbons - kerosene range 

E 

TPHIOILH Total petroleum hydrocarbons• motor oll (h igh boi~ng) 

TOTALPCB Total Potychlorinated Blphenyls 1.8 3.1 12 1.0 1.0 
8001-35-2 Toxaphene 3.3 7.8 3.11E+06 2.3 2.3 

15&-W-5 trans-1 ,2-Dichloroethylene 25,QSC 25,Q5& 25.Q5& 

10CMJ1-02-e trans-1 ,J.-Olchloropropene 38 38,Q33 4.2 119 3.8 110 3.8 

5103--74-2 trans-Chlordane 10 ... 81 3,833 83 2,083 8.0 438 8.0 
12e·73-8 Tributyl phosphate 404 12,Q78 054 30,6C3 284 Q,118 284 
79-01-e Trichloroethene ,. ... 5.7 17 5.4 10 5.4 
75-eg-4 TrichlorornoooflUOfomethane 380 333 38Q 333 38Q.333 

7440--eH Uranium 38Q3 l.42E+07 3,8Q2 3.8Q2 

7440--e2·2 Vanadium 6 46Q 3.SSE+07 6.488 0.488 

106-05-4 Vinyl acetate 1.30E+OO 4,279 4,2e4 4.204 
75-01-4 VinylchlOfide 5.0 3,6Q3 2.9 455 1.8 407 1.8 

13»20-7 Xylenes(total) 259,556 1,228 1,223 1.223 
7440--eCMI Zinc 380.333 380 333 ,.. 333 

7440--e7-7 Zirconium 
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•- - ndht A; 1-ble A-1: CalcU• 1lonof Ovtoor Worlter PRGs !Ot" Soil ln•estlon 

c.,,- """""'- ~ Remed,allon Goals - lnoesllOn 

Oral Cancer Slope °'"-'''"" Do,o 
(CSFo) (RfDo) c,,.,._, Noncarcinogen 

CASI An11vteName 0"9''9· .. ,1·1) Reference ,_...,) Reference RBA ('""""1 1"'9°'ll ..,.,,. 1112-Tlll,Khlof-,._ "" 140 38,933 ,, .... 111 -lrct>lofOllha<w 2.60£+06 

- ·• 112.2•T11t1Khlof~ 020 "" 18 25,956 ,..... 1. 1 2-lnc:hlofOl(Mne "" 000<0 .. 5,191 ,...._, ,,_ 00057 0,0 638 259,556 , ..... 1 1~1!.-,e o"" 64,889 ... , ... 123-Trir.hlofOPt~ ,. 000<0 0. 12 5,191 _, 12.45-TllttKNorabenz.- '"" ... 389 
120-a2-I 1.2.4-Ttchlot~ "" 0010 12S 12,978 
11&-12-e 12-0ibrorr>~oi-ne 00) , ...... ... 260 ,....,.. 1 2-0,bromo.thaM IA 11,680 ..... , l~OOWI- 11"'800 
107-0(l.2 , . .- "" 40 7 787 

12-0;chiorC>l(MM(TQIIII) 11680 ,..,. 12-0oel'llorOj)IOll'l'III 0030 101 l16,800 
541-73-1 ·--,_,_, ·-- ooo .. "' ...... 
IZM!l•I ·-- 010 36 38,933 ,,., ... 11'1AllflOI 129 778 
71.23-1 ,.e....., 
113-c6-2 2-(2-methv!-4-ehlorophenoxy) p,opionk;a~id 1,298 

3G03S-31-8 23.3',44',!S,6~1~ w,c 230£.05 0 .93 30 
een.2-eo-1 23.3'44'6~1)h9nyl W,C 230E-O!S 0.93 30 ..,.. ...... 233'••- ~--.hloroblpl,a,yl .. W,C 230E-05 0.93 30 
32586-1- 233'••-~~ot,,r,h9nyt .. W,C 230E-O!S 0.93 30 .,..,.,,. 2:r•~!'i.6~planyl ,. w,c 230£-05 0.93 30 
744n-3N) 23••~1orobophenyl ,. w,c :130E-05 0.93 30 
05610--44-3 2'34 ... 5,-P9,,lacNorob,phllnyt W,C 230E--015 0.93 30 ,, ........ 2 .3' 4 4• s -Pwnedlkllob.1)1-,yl w,c 230E--05 0.93 30 ..... , 234&-T1t1ec:hlorophenol 0030 38,933 .,.,.. 245-l(2,<15-T~a,;:od) 0010 12,978 

113-72.1 2<15-TP{2-(2•15-Tnchlcr~)pfopo,gac.i~ 10,382 ....... 2 .• 5-TnchlcrQJlhenol 129,778 ....., 2.•e.TnchlorQllhenol 330 1.298 ... ,.., 2 +()(2,4-0,,;hk,r~ aad) 12.978 -~ 24-06(4-(24-0;c;hlo!~)butanooc:..:id) 0000) 10,382 
12!Ml3-2 ,.,,.,.,,....... ,.,., 3,893 
11115-e7~ 24-0orMthylllhenoi "" " 25,956 
111·2&-15 2.-..ou.rOPl'...-.ol 00),0 " 2,596 
121-14-2 12 2,596 ....,., 26-0,n,t,Olol_,. , .. 3"9 ....... 2~ylem!noft~ 0 .96 , ..... 2-6\11.,,c,o. 778,667 
111-7&-2 2-6\Aoxy.ch<lnol 129,778 

2-Chlof-ph!MI- , ... 103822 .,.,,~ 2-Chlofc,plMnol ,., .. . ... 
lii1•7M 

,_ ..... ... ,~ 2-M<lth~dilot~~Kod !iOQE.(M 6'9 
Ol •!iNI 2 .... llthylniaphth91a'19 5191 

2"4Mh,+i:,Mnol!cl9IOl.o-) "" 64,889 ., ..... 2-Nepnthy1.,,,1n1, 2.0 
aa-74-<I 2-Nrtr~ 12,978 ... ,.. 2-Nltl~ 

2~-- 4-Mtllhyl 

,m.,.1M 33'4 .. 1515~~)'1 .... WAC , ..... 9.32(-04 0.030 
1574Ge-2&-e 33'4 .. ~ob,pt.,yl w,c 700E~ 2.80(-04 0.0091 
325GS-1:S-3 3.3'4.-•TW.,;t,iorob,~I " w,c 700E<Oe 0.28 9 .1 

111+'--1 33'-0,chiorot.n.rod,,... "' 8 ,1 
111MJ3.7 33'-0m9thytt,.,,z,d~ " 0 .33 ,.,., ..... 3•,,:s-TM1KhkllobflMl'lyl .. WAC 230E<Oe 0.093 3.0 

815794.-.. 3•4 u.chyl~ (c:,-.ol m•p) " 129,778 
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CASI Anat-,,e Name 

n_~ 4.•'-000{0oct,lorod~yldichlcwOIIINIM) 

1g1s-o2-1 ...,..rnh-o-3&.&-tnchlotoplc,ollnlcltc.od 

107-05-1 Alylchloooe 

!11 0 3-71.Q ~ 

7440,,3&.0 Anlimony 

~S-,.ZD(b)l'l--

1111-24-2 8.-im(fil.ll.l)pwylwNI 

207-0W S...m(ll.)'luof•"'"

CI~ 6.-lmocKd 

111~ 8~2-chlorOIIJ,yl)lllhw 

117411•7819(2-«ll~l)pl,U,all!e 

Ora1Cancet"9ope 
hctoc 
(CSFo) 

6mg\g..,.yJ.ll 
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Reference 

WAC 

WAC 

WAC 

A-4 

Noncarci ..........., 

,... ......... -(RH)oJ 
(mg/kg-day) Refemnce 

!iOOE.04 

00020 

0,., 

300E-O!i 

!i OOE.04 

00070 

o» 
400E-04 

0000 

700E-05 

200£-0!i 

3.00E-0• 

020 

0...., 

., 
00020 

0020 

R6A 

Pf..i....in ..... R8"11Jdi,tt0n G<Mls- i.v.....,m 

Carcinogen Noncarcinogen 
('""'9) !mg\gl 

0. 17 

173 389 

15 .. , 
104 

90,&44 

0.17 

129,778 

18 5, 191 

129 778 

182 5191 

404 25956 
77 867 

l .l7£t-06 

129778 .. , 
7.3 2,596 

6.7 51,911 

0.21 " 173 

0.58 10,382 

10 .. , 
1.30£+06 

638 9,084 

389,333 

O,S19 

"' 6",889 

52 91 

1.8 

1.8 

u 
u 
u ,. 
u 

4.0 .. , 
33 

2.60E+05 
66 5 191 
S.0 

0.SO 

5.19£+06 
129778 

2596 
2.0 

51,911 

3,893 
3.3 

260 25,956 

259,556 



• ~odi• A; 1-blie A-1: Cakul•tlori of OutOOf Worhr PRGJ !or Soll h-..utlon 

CASI .&n-eNarnt 

1IXMII-OMicll•13-0.ChloroPfopene 

7"21~ Endnn~ 

&4-17-6 , ...... 
Et11y1-.te 

97..«J..2 Etl'Nlm~ ,~,-- ,,,,,_ 
107-21-1 ,.,,.,,..,.,, ....... , ..... _ ... ,,., , ..... _ 

OnlC-..... 
f""M 
(CSfo) 

"""""'"""J-1) 

ECF-HANFORD-16-01 34, REV. 0 

--,,,,1_ .... 
(Rfllo) 

Refemnce •-1 ........ 
'"" 
'"" 

,., .. 
!IOOE~ 

00,0 

'"" 

'"" 
,.,,, 
0030 

300E-04 

eooe~ 

0030 

00010 

'"" 

ISOOE-05 

,., 

0010 

400£-05 

,.,., 
,.,. .. 

20 , ... 
, ... 

A-5 

-RMledi.llionGoals-...,_..on 

c,"""""'" Noncarcinogen 
RSA ("'""9) 

,_ 
59 25,956 

,0 460 25,956 
1.817 

1,913 259,556 

1.298 

,0 181 
129,778 

51 S,191 
10 649 

25.956 
33 25,956 

117 12978 

25956 
1.95E+06 

so 
2,596 

36 38933 
389 

S1,911 

779 

6.49£+06 
38,933 

60 

4 .98 

1,298 ., 2S,956 

38,933 
259,556 

0.23 65 

" 259,SS6 

,0 1.04E+06 

260 

129778 
12978 

"" 51 

7787 
7787 

389 

U7E+06 

,0 330 129,778 
,0 2.60£+06 

51,911 
5 1,911 



• - - · ndh, A; T•ble A-J: Ca lculation of Outoor Worker PRGs for Soll ln•utlon 

302.01·2 H)'dr•zina 

l~IM:I !ndanc,(1.2.:k:d)lyr-

743~·1L.-d 

743~3-2 L~hium 

743g..1,1.e M•cury 

1~7Malhac:fylon,tlli. 

76-()g-2 MethylenechlorioH 

743HMl-7 Molybdenum 

Ql-20-3 Naphlhal-

104-61..& n..Sut~ 

~N•ttobenl-

N03-H Ni11agenlnN~I• 

55-11-, n~rtrc.odllthylamine 

e2.75,,g ~~r011odmeth)'lamlne 

'521-6'-7 n-Nitr01odwHl1pr0j1ylemlrw 

ee-30--e n-NitrOlod..,,,..,,...,,,,,_ 

~2 l'Wll+trosomorphoh 

100-7$-<1 n-N,tt~ .... 

l!0-11-7p,-Oimlllhylam~-

f>erltKhloronilrobenzene(PCNBJ 

<hi Cancer Slope ,.,~ 
(CSFot 

Q"'9''9-dayJ-l) 

ECF-HANFORD-1 6-01 34, REV. 0 

ReferMCe 

A-6 

NoncarcillDDM -.... 
(R!Do) 

(mg/kg-day} Reference 

000<0 

""'" 
""" 0050 

""'" ,.,., 

... 
PteliminaryRemedial ion Goats- ~ ion 

Carcinogen Noncarcioogen 
1"""9) ("""'9) 

17,867 ,., 389 
10 649 

OAl 649 
0.40 17 ,., 1,038 

47 1 298 

7,787 

91 908 

389 

3893 
1.2 
s.o 

908444 

389 333 

382S 259556 
129778 

036 389 

2596 

181,689 

130 

0,389 

130 
2.60E-t06 

6,489 

l.82£+06 

37 

324 

1,817 7,787 

6,489 

259,556 

25,9S6 

64,889 

25,956 

9.21£+06 

428,267 

2,596 
2.08E+06 
129,778 

2.08Et06 

1.7 

0.024 

0.071 10 
0.67 

0.52 

0 .17 
0.54 

0.39 

259556 

7787 
0.79 

1038 
40 

14 3,893 
9.1 , ... 

1,652 



-"-ndlic A; Table' A-1: C• lcul• tlon of Outoor Worker PR~ for SoO lnre11tfon 

1~ Pyren• 

110..S0-1 PyrH:IIM 

,oo ... 2"6S1y,_ 

1"808-~Sulf•t• 

121-1~ r.1, ... 111oroa....,_ 

leM.-24-4 lEMl!lyldtNOP)'l'DP"-phlt• (SulfOl~J 

TPHOIESE TotalpMrCNUffl ~bon1-ci;..1• 11g,t 

F'HGASOllt TOlal pelrCNl#II hydrOCMbons •g,Holone ·~ 

TPHIOILH Total pelrCNUffl hrdrocarbon1 - mot010U (high boo~ng) 

5103-74-:Zlr~ 

121S-1Wlrt1uty1~• 

7440-01-1 u,.....,.... 

7"'40-e'2-2 Venllld,um 

108-0~ Vinyl-• te 

1s.o1• v .. ~~ 
13»~7 )()'19nw(ICOI) 

°"'""""',., .. 
(CSfo) 

Omg'-1-11 

'" 
"' """ '"" 

ECF-HANFORD-16-0134, REV. 0 

. .,....,. 

A -7 

.. ~ --.... 
(RIOo) 

(wig,\g-clay) Ra..-.ce 

00,0 

0.0010 

"""' ,.,, ... 

,.,. 
00,0 

500£-(M 

!IOOE-04 ,., 
, .. ., 
, .. ., 
"' 030 

RSA 

,0 

,0 

,0 

,0 

~RemedtauonGoals- ••••uon 

17 

1730 

u 

1.8 

33 

,. 
10 

404 ,. 

s.o 

Noncarcinogen 
,_ 
389,333 

260 

246,578 

97,333 
38,933 

1,298 .... 
..... 

778.667 
2595S6 

38933 
7,787 ... , 

778,667 

103,812 

25,9S6 
38,933 ... , 
12,978 ... , 

389,333 
3,893 

6489 
1.30£ • 06 

3,893 

2595S6 
389 333 



ADDendlx A; Table A•2; C•lcuh,tion of Outoor Worlte r PRGs for Oerm, I COf"ltKt with Soll 

CAS I Atu1v1e Name 

\ ,1,1-TrlcllloroelheM 

1,1.2.2-Tt1U•chlof0111"

Jg..00.5 1,1.2-Trochloroeth•nto 

75-34-3 1,1-0id>lo«:181h-

1,1-0;c;hlo,oelh-

1.2.~Trichlcfopr~ 

g~-3 1.2.45-T.,_chlo<obern:en• 

1~2-1 1.2.4-Trichlor~ 

~12-8 1.2-0b<omo-3~roPfOl)llne 

1~3-4 1,2-0btomo.lhll119 

1,2-0ichlon>elh.,,(lOIIII) 

12:Ml1·1 1,4-0io;,c-

71-3G-3 1~1,Hnol 

71-23-8 1~ropenol 

3Q&36-31.02.3,3' 4,4',5,5"-Hap111chlorobipl,9nyl 

~78Nl0•7 2.3,3" 4 4'.5'-Hexllchl0<ob!~yt 

38380-08-42.3.3', 4.4',5-H•.,_.,lorobiphenyl 

325Q6.14-42,3.3',44".P.,,\IIC:hlorob!phenyl 

52M3-72-02.3" . .c • .c' .5.5-Hexachloroblphenyl 

74472-37-02.3.4 . .C".5-P9ntachlorobipt,.,nyl 

65510-44-32'.J . .c .c·.~tadllorobiphenyl 

31508-00-02.3", 4.C".~!achlorobiphenyl 

56-Ci0•2 2 .3,.C.8•T911Khlofopheoo! 

g3--7&-5 2.C.5-T(2..C5-Trid'llo,opt...-,oxyaoetic • c,dJ 

2 . .C.5-lP(2--(2 . .c.&Triehloroph.no>:y)P,opionicacid)Solvu 

g5-«,-4 2,.C.5-lroc:hloroptt•nol 

88-06·2 2.4,6-Trw;:hloropt,.,,o! 

2,4-0(2,4-0.Chlofopl',...oxyacetlc • cid) 

120-83·2 2.4-0dlloropl\9nd 

105-07,41 2,4-0m.thylph«iol 

121 •1 4•2 :l:..C.O,nitrotoluen• 
!IM--20·2 2 ,&-0nitrotoluen• 
53-Gl&-32-Aoaty!• minof!UO!en• 
76-Q3-3 2-S!Aenon• 
111•7e-2 2-Bllloxylllh• r>OI 

95-48-7 2•M.thylpht,r,ot(e,flol,i>) 

1,1-$-8 2-Naphthyl• tn.,,. 

8&-74-4 2-Nitro• nNin• 
2.Nit,opl>enol 

J2n.c-1ti-e3,3'.c,.c·.e;,5-H•xachlorobo~y1 

57405-26-63,3" . .C.4" ,5-PentaeNoroblphenyl 

325Q8.13-33,3' ,.C,.C'·htrachlorobiphenyl 

111.Q.4-1 3,3'.o.ehkmX,-u,d,n• 

11~3--7 3,3"-0im.thylbw\Zldin• 

703C2•50-4 3,4,4' 5-T.trllChlorobophenyl 

OnilCancerSlope 
flclor 
(CSFo) 

(IITMJ'kg•da)'l•l) 

0.20 

0057 

13.000 

ECF-HANFORD-16-0134, REV. 0 

WAC 

WAC 

WAC 

WAC 

WAC 

WAC 

A-8 

Noncarci""""" 

On>IR...,_ 
Do~ 
(RfDo) 

(mg,\;g-day) Reforence 

0 .20 

0 ,050 

0 .0040 

300E-04 

2 .00E-04 

0 .0090 

230E-05 

2JOE-05 

2.30E-Oi!> 

2JOE-05 

230E-05 

230E-05 

0.0080 

0,0 

00030 

0020 

0 .0050 

00050 

sooE-o.c 

oo,o 

700E-09 

RBA 

Preli"""""' Remedialion Goats • ~ion 

140 

18 

64 
638 

O.J2 

125 
, .s 
1.8 

40 

IOI 

673 

36 

0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 

330 

12 

2.4 

0.96 

9.32(-04 

2.SOE-04 
0.28 
8.1 

0 .33 

0.093 

Noncarcinogen 
(-) 

38,933 
2.60E• 06 

2S,956 

5,191 

259,556 
64,889 
5,191 
389 

12,978 

11,680 

116800 
7787 
11680 
11 6800 

908'4 

38933 
129778 

1,298 

30 

30 

30 

30 

30 

30 

30 

30 

38,933 
12,978 
10,382 

129,778 

1,298 

12,978 
10,382 
3,893 
25,956 

2596 
2,596 

389 

778,667 
129,778 
103822 

6,489 

6489 
649 

64889 

12,978 

0.030 

0.0091 

3.0 
129,778 



• --- ndh, A; Table A•2: C1kul1tion of Outoor Wo,ter PRGs for Dermal Cont~ whh Soll 

~2 ~,110.n~,,.,. 

72.54,e 4.r-OOO(Dichlorod,phenyldlt;hloroetrni ... ) 

~ 4,lt-OOE(D,c;hlOl'odiphenyld~ylene) 

50-29-3 44'-00T(Oictllorod,ohenyllflr.Nofoa1r.ne) 

534-62·1 4&-0!Mro-2-ffleHiv~ 

1918-02· 1 4-Am,no-3$.&-trochlolOPic.olullcK;.;! 

92-<17-1 4-Amlnobipher,yl 

101-M-3 4-S romophenylphenyleo:l>e! 

SQ-50-7 4,<;hloro-3...,l(hyipt>.ool 

100-47• «::hloto.nMlne 

1~1-a 4-N,uwnM,,. 

100-02•7 4-N,trophenol 

31~ Aiphll-8HC 

5103,-71.g Alpt-A.Chlo<6-

742Q,,,GG.5 AlumHWm 

e2. 53-3 Anoh,,. 

120· 12•7 ~h•-• 
7440-36-0 Anomor1y 

140-67• Ar• m~• 

12e74-11-2Arodof-10111 

111'11•1&-5Aroclor•l232 

534tllr2MlArodor•l242 

11~-6Aroclor-12(10 

3732 ... 23-6Noclol•12«2 

11100•14-4Aroclor•1208 

5&-M,,3B«lm(l)er\1h,_ 

50-3:2-8 Banm(• IP,-
205-W-2 Bena:>(b)tluoranl"--

111, -2 ... 2 B«lzo(ghojpefyll,ne 

201-0M e .. zo(~)'k,ct•l'lttlene 

fis-65-0 S.,zoicKod 

100-61-<I 9.,,zy1,k:ohol 

7440-41•7 Btryllium 

31U5-7 bat .. 12.34,5e-Htl1<11ehlorocyclohexlln.e (blll1-8HC) 

108-«l-1 911(2..:hloro-1-ffllllhylelhyl)M~ 

117-81 •7 81S{21thyl'-xyl)olchllllit• 

7~8!SfflUlh 

744().42-89c.-on 

Oral Cancer Slope ,., .. 
(CSFo) 

0m9''9·"'•1·1l 

"' 03' 

ECF-HANFORD-16-0134, REV. 0 

"'""""" 

WAC 

WAC 

A-9 

...,_ .... 
IRIDol 
,_ 

··-
300E-04 PPRTVArd'IIYe 

500E-04 

&OOE-05 

'"' 

500E-04 

00020 

o"' 
300E-05 

000,0 

!IOOE-04 

030 

4.00E-04 

"'° 
700E-05 

200E-05 

'·" 
000"' 

00020 

0.0030 

0020 

PrebmNr\t Rllll'lediahon Goals - lnaaslion 

C.<tioog,n Nono,<cioog,n 
RSA !mg.lg) (m9"91 

0.17 

173 389 
15 

It 
It 649 

104 

90,844 
0.17 

129,778 
5,191 

" 129778 
182 5 191 

404 25956 

" 77 867 

1.1 7E• 06 

129,778 

649 
7.3 2,596 
6.7 51,911 

0.2 1 39 

173 
0.58 10,382 

10 649 
1.30E• 06 

638 9.084 
389,333 
0,519 

1'5 64,889 
52 91 

1.8 
u 
1.8 
1.8 
1.8 26 

" 1.8 

, .o 649 

33 
2.6OE+OS 

66 5 191 
5.0 

" 0.50 
5.0 

5. 19£• 06 

129778 

" 2596 

" 2.0 
,o 51,911 

3,893 

" 3.3 

" 260 25,956 

259,556 



A....., ndh1 A; 1-ble A-2: C•lculatloo of Outoor Worker PRG5 for Dermal Contact with Soll 

CASI AIIIM.e Name 

IIIMl&-7 8Ulylbenzylphthlltat• 

117-7'1-Q ChlclfdllM 

10887~Chlotde 

744(),.4&.4 Cot»h 

CB1242/10 C041ution or Aloclor 1242 end Afoclor 10111 

53-70-30,ti.nl:j,.h)anth,_,., 

131 •11-.3 D,m«hylphthail•I• 

G~E!'IOOfiuWanl 

33213-G5,,QEl'ldoaultanll 

Oral CancerSlope 

'"'"' (CSFo) 

Umg'9...,H I 

ECF-HANFORD-16-0134, REV. 0 

Reference 

A- IO 

.,,..__,, 
Oo,e 
(RIDo) 

(m!J\9-dayl Reference RSA 

PreliffWUll'V Remediation Goals - ....__.ion 

Carcinogen 
1"""91 

S9 

•60 

1,913 

182 

52 
10 

33 

11 7 

so 

36 

60 
4.98 

" 

0.23 

330 

Noncarcinogen 

1"""91 

25,956 

25,956 

1,817 

259,556 

1,298 

129,778 

5, 191 .. , 
25956 
25956 

12,978 

25956 
1.95£ • 06 

2596 

38,933 

"' 
51,91 1 

779 

6.49£ • 06 

38,933 

1,298 

25,956 

38,933 

259556 

65 
259556 
1.04Et06 

260 

129778 
12978 

1,298 

7787 
7787 

"' 

1.17Et 06 

129,778 

2.00E+06 

51,911 
51,911 



•-- ndlx A; Table A-2: Calculation of Outoor Worker PRGs for Dermal Con!Kt whh Soll 

CAS t la .. -.. Name 
11!!$eA-"8-8 Fluon;le 

1024-?i7-3Ha,peachlotepoidde 

180,ll(l-;,g..Q Hnllve\ent Chromium 

302-01 ·2 Hydru,,,., 

l50-02,(I M«hytmachlocrylat• 

&G-27-3 Methyl m,,tt1•n"utton111t• 

743Ml6-7M~um 

108-38-3 m•Xyillne 

7"40-02.0 Nicl..,i 

1'7117-55-8 Nilrllle 

N03-N N1\JQ09flinN,1ta1• 

N02-N Ni1,co-,,in N~o1e 

,-.02•N03-1 N1trog..,lnNilrl!e • nd N.va1a 

"30-66-2 N,lroo,opyndldlne 

112-7M n-N,t,oeodimethyk,miM 

ln4•1&-3 n-N,troeodi-rM>l.fylamine 

66-30,(1 n-N,11oeod,ph..,~lam1M 

10~r>-N,trotomttl>ylelhyi,,mirle 

9~7-e o-X~ 

M-3&-2 Per11Ulion 

ooe-a:l-5Panlaehlorobai-

7C-01•7 P.,~ 

Oral CancerSlope 

'"'"' (CSfo) 
« ......... ,1.11 

ECF-HANFORD-16-0134, REV. 0 

Roi"'°"' 

A- II 

°"'Dose 
(Rfl)o) 

(mg,\g-day) Reference RBA 

3.3 
10 

0.81 
0.40 

2.3 ., 
91 

1.2 

5.0 

3,825 

0.36 

37 

1,81 7 

1.7 

0.071 
0.67 
0.52 ,., 
0 .17 

0.39 

0.79 

'° 
14 

9.1 
1,652 

77,867 
389 
649 

649 

17 

1.038 
1.298 
7,787 

908 
389 

3 893 

908 444 

389333 
259556 
129778 

389 

2596 

181,689 
130 

0.389 
130 

2.60E+06 ..... 
1.82E-t06 

314 

7787 
6,489 

259,556 
25,956 
64,889 
25 956 

9.2 lE+06 

428,267 

2,596 

129,778 
2.08E+ 06 

10 

259 556 
7787 

1,038 

3,893 
6,489 



a ......... ndh, A; 1-ble A-2: Calculation of Outoor Worb r PRGs for Dermal Cont.ct whh Soll 

CASI Arulvtc ~me 

10&-604 ~-'"-

w-3~ 1ym•T1mt1robenane 

TF't-OESc Tollllpa1t ..... ~boM-__.,-. 
I TOMl~tt,dr-boM-~rano-

TPH.'OILH TOMI pet,CNUffi hydo'-bona • motor o,I (high boding) 

15e-e0-e u--, ~ 

OralCancerSlope 
Fac1or 
(CSFo) 

(lmg'kg-doyl-11 

ECF-HANFORD-16-0134, REV. 0 

A-12 

"°""" ~-0o .. 
(RIDo) 

(mg'kg-doyl Rd""""' 

0030 

0.0010 

RBA 

17 

17,0 

1.8 

33 

36 

10 

79 

5.0 

389,333 
260 

246,,578 

97,333 
38,933 

1,298 

, ... 
, .... 

778667 
259S56 

38933 
7787 
649 

778,667 

103,822 

25,956 

38,933 
649 

12978 

649 

389,333 

3,893 , ... 
1.30E• 06 

3,893 

259556 
389,333 



Appendb1 A; Table A-3: C.IC1.l la t lon o f Outoor Worker PR Gs for Inhala t ion o f Dus t and V• por5 

CAS I 

71•56-e 1, 1, l•TtlChloloelhene 

7G-34-!! 1,1,2.2-TlllrlKhlo!oelhan• 

IIJMl3...<I 1.2-0ibfomoett.ne 

1,2.0.Chlo<oethen• (Total) 

!56-Q0.2 23 4 &.-T111racNo<c,phenol 

2,4,S-T(2.4S-Trichlorophenoxy-ic:a<:id) 

2-Ac.lylaminofl 

7~..;) 2-aui• none 

C.•-" 

lnhalaionUnit Risk 

''"" (IURJ 
((µg/mll-1) Rel• ence 

WAC 

WAC 

ECF-HANFORD-16-0134, REV. 0 

flhalallionReterence c.na,,,...., 
(RIC) (-~ .,, 

Relefence VoAlble lrnlll(gl 

A-13 

\e0E•03 

911E+03 

6.68E+OO 

2.14[ +00 

1.53£.+0I 

l .92E• OO 

8.06E+OO 

).38£• 01 

3 • .t2E• OO 

9.00[ +00 

5.98[• 00 

3.36ft00 

5.17[• 02 

7.6S£+05 

UOC-03 

2.93h06 

2.90£-01 

4.66£+00 

1.09£+03 

l .52£• 02 
l.83E+Ol 

S.81E+03 

l.25Et02 

2.53£+04 

7.06E-t03 

l.75[+03 

4.60£+03 
3.05[+03 

l .7H+03 

6.23£• 05 

1.70£+03 

1..39£+05 

6.49£-01 
1.42[+08 

1.48E,+02 

2.l3E+ll 



CAS I 1•--·~- Name 

107-13'I ~rile 

12(174-11·2 Arodor-101(1 

1110<l-2t-2 Arodor-1221 

63Cee-21-'I Arodot-1242 

12072•29-e Atoc:lor-12"8 

7~ a. ... m 

lnhlUionUnllRisk 
FIC10I' 
(llll) 

lw9'mll•l) 

,,.. ... 
!i70E~ 

, ,oe-0• 

Relefence 

WAC 

ECF-HANFORD-16-0134, REV. 0 

Noncaci.., ,..., 

'1hatallonReterence 
Coocenrullion 

(RIC) ·-~ 

200E-O!i 

150[.(l!i 

200E-05 

PPRTVAldvw• 

, ... .., 

,,.. ... 

A- 14 

1.58[ • 05 

1.62E• 02 

1.97E• Ol 

1.47[• 00 

1.64(-01 

2.95Et00 

S.SlE+OS 
8.33h01 

6.95E+02 

3.3SE• 02 
2.25E• OO 
UlE• OO 
6.49[+()() 

6.87[+()() 

9.25Et00 
2.21E+Ol 

2.3 1Et 05 

l.l1Et00 
6.29Et02 

4.14[ • 05 

1.49£+00 

4.1Ut08 

3.SSE• 08 

5. ISEt OS 

2.13£ • 09 

2.07[+06 

3.85[+03 

7.39(-01 

2.01(• 03 

1.71[ • 09 

3.97£+01 

l .71£• ()(1 

1.60£+02 

7. 11[ • 09 



Appendl• A; T• ble A-1: C,kulat lon o f Outoor Worke r PRG1 for lnhala llo n o f Oust and V•pon 

C.ci n 

lnhUIOflUnieRisk 

'""" llJRJ 
CAS I l.t.,._._Mame UJJ!>'ml)-1) ReJerence 

310E.(l!I 

ltOE-OII 

OOOUI 

800E-OII 

IOOE-04 

310E-05 

117-<IG-J Chlorolo1m 230E--05 

300E.(I• 

\t0E--05 WAC 

400E-OII 

s1-12-6 c~ 

11~2-7 Cycloheune 

0000, WAC 

191~ D,cemb,a 

75-71-11 DichlofOdi!luorom•h-

eo-51.5 Dimahol1• 

O,mtllhyll)htt>-'.i• 

Oi~-<>etvlph!Nllat• 

~5-7 Dif'IOHb(2-8U1yl• ,M1nillOPheool) 

141-7MI E11¥-.1• 

117.Q.2 Elllylmeit.a-yt,,ta 

ECF-HANFORD-16-0134, REV. 0 

Nonc.,....., ,,.,n 

~halationReterence 
Concen11allor'I 

!RIC) ,.~ 
00050 

100E--05 

700E-o• 

0050 

0000 

0020 

0020 
800E-OC 

800E-04 

0,0 

ooro 
030 

......... ·-

A-15 

"' (ml'kg) 

378E-03 

9e3E.O:, 

13'1!:•03 

111E•03 

8153E•03 

!i.OOE•03 

228E•03 

PrelmiNr Remediallion Goals - Wialal:IOfl 

"'""""" ,,,,..,, 
l .39E+OO 
1.19002 

5.SlE+OS 

8.llf+O l 

4 .48£-02 

9.04 E+07 

Noncarc.-.ogen 

'"""" 
3.38E+Ol 

3.SSE+06 

2.08£• 0] 

7.75E+02 

5.74( • 04 

9.60E+Ol 

2.13E+06 

2.3][ • 02 

2.78E+04 
l .21 Et05 

2.94(+03 
7.29E+03 

l . ll f.+04 



6 - dix A; Teble A-3: C.kulatlort o f Ouloor WOfter PRGJ fo r lnhllla!lon of Dun 1nd V11>0n 

lnhUioo Un11 Risk 

'"'"' (lJR) 

CASI MIIV1e Hame 1wg1m3J-11 Relefence 

0.mm..aHC (Llndene) 310E-0<1 

lOOE-0<1 

00013 

""' <180E,0,11 

220E-O!!I 

1 10E-05 

"''' 000<19 

110e-0• w,c 

2.80E-05 

lOOE-08 

Molybdan1,1m 

m-XrhoM 

340E-O!!I 

2eo£-O-' 

~ Niu~ 400£.(1!5 

N03-N N,uogen In N,1tate 

N02-N Nit,ogenlnNrtrit• 

e1oe-0• 

00010 

&e-30-11 n~11ra.od11>t>enylamlne 

10~ n-Nmotomllllt,yleth)Wmine """ 
00027 

eo-11 -1 p-0,m•hylaminoa~ 

ECF-HANFORD-16-0134 , REV. 0 

lnhalall)f'I Reterence 
Concentralion 

(RIC) 

(mg/ml) 

0013 

700E-0<1 

2ooe-0• 

"' IOOE-04 

JOOE-05 

"" 

!!IOOE.(J !!I 

300E-O• 

'"" "' 

"" ""'"" 
$00E.()!!I 

'"'"' 

•OOE-0!!1 

vr, 
Reh!fence Volarile jmlli;g) 

117E~ 

A- 16 

Prelimi111tv Remtdialk>n Goal:, - ~halal ion 

8.33E-t01 
5.78£-01 

8.45( • 00 
3.76ft00 

2.10£+0 1 

l .35Et 0 1 

l.1 8Et04 

2.16Et-05 

3.55E• 07 

4.71£-i.OO 

2.19 £-02 

6.49£-02 

9.93(-0 1 

3.831:+08 

1.86£-01 

7.65fi05 

1.95[ • 08 

4.62E+09 

4 .4SE +Ol 

3.44Et03 

3.S5E-t 07 

5.38[+05 

8 .91Et 02 

1.30[• 0 ] 

1.39[+0] 



Aooend!x A; Table A-3: C• kulatlon o f Outoor WorM1" PR Gs for lnhal• llon of Dust and V• oors 

CASI &na1w1,,,Naffle 

1oa.60-3 p-Phenylaned111mln• 

7782-4P.2 Salwl,um 

7440-24-6 Stronwm 

100-42-6 S!yrWI• 

~ sym-T,,nitrob&n-

TPHOIESEL Totalpt11,ol-...mhydrOC111bon1•dlesel,anoe 

lPHGASOLINE Total ptotrolMim hydrocarbont •g111o~ner• oge 

TPHKEROSENE Touili,eu ..... hydr_.bonl.1.....-ra. 

TPHIO!LH Total p,ttr<HUl'l'I hydrocarbonl • mOlor oil (high boiling) 

I001-3~2 Tou~ 

1~t,-•12~ 

Vinytchlunoe 

1330-20-7 XylenN(total) 

C.cinn n 

lnhalaionUnlRisk 

'"'" tlJRJ 
(li,glm3)-1) 

400E~ 

410E~ 

Aeterence 

ECF-HANFORD-16-0134, REV. 0 

vr, 

twb!ionRdaente 
Concm,adon 

(RICI ,-~ Rele,ence Volatile (m3111.g,) 

A- 17 

12'3E•03 

Q34E-02 

2S?E--0$ 

1.58[+07 

3.1H+06 

8.33[+01 

S.74E+OO 

2.19 HOO 

l.22Ei05 

7. UE• O'J 

5.07£+04 

2.08[ • 03 

3.55[+07 
4.28E• 0 3 

4.SSEt02 
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~<.F-lf" ~na..D - (<.. -ei, 34- Ol>l r,l)WfN.{ Sa ,· ( Pe..c;.~ b. t;\lt....,,.S 1C>(f4- ,2..1:lG 1 .. +3 

~ ?>o - 2.o- le 

-::: '"'1°-' ?S 2$". f(o d. x £o k.5 
2."J.~ ~r l( 2r ,r )( o',oi.<o Cr---5/"-<j-Jf1 .,,_/,bx. tor:i ~/J >< 10"°' ½/i.•~j 

'5 0 : ( i f''J q, '. ..f. ,' o 111 -

Pt..es I 11\7 - 11\C... ;;:... 

::. /.o ><. C>Jh. S-J >< bo [q-1 
:2-~5"' 0!., r )( 2sc,r )( /,o/0 ,o') ~l~-J )( loo ""4 X {a~<., (l) /~ 

- 3<?, 1?. "3 , , ../ 

P/Z-4 J en,.,-r\(.. = I?!@ x 4:t: >< ~w 
E.F ~ EDx(l/f<fht>XG.14~J)xs4xAF'l(A~<; x-uc+: 

6B-0G,- 2- ?,,1/./J,.... {f i' dA(oro f4"'-o f 

(3) 

1-'JS "~< X ')..~1 f )< ( } /-0 ,DD I ~, ~ .J X I .o) \c 351..7 c;\ 0./l 2:~ ')( O. I x 10-<.. '0/~ 

::. 3, O~(o I 3 M1/~j ✓ 
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~i:-- f! 4r-1f.120 , I"' - 0 114- aw ~~ -;ot' / Ptl~s t::>.f'lf'¾s- 10/1 0 1'1 

~ ________ r..i....;.:;:(2.~~~A:::l-.1,:__----:-----:---
E. F x E..-~ x s-r"' ucF, Y /u/2. x- Jc.~•~ ( Yvr=-+ 1/Pe:f) 

(s-) 

I 
I 

I, I , '2.. - re -I,-,:;. CY\ (or o e ft..c, ,.,, _._, ( I{ oc_) 

-== tx /()-r.. x Z 5", 5'(D d .i~rf r )( 2r~, Y 8 :[ x 0, 0411,, t ~ 7,1-o~,,-r.,,_ 1~0~
1 

x (y3_1,1y,~ ~ t 11:wl~) 

-=- c.e . ~ fJ "'J I 1t-5 ./ 

~ Tit-q '>( L). T 

t:;.. f ')( f..\) >< E-T x uc.f '>( I/ R+C. x ( 1/vr- r 1/?€""f) 

eS-74-+ 2 - t-J·, t roQl-\ i}jh e, (V\,o/1\-VOc) 

= _ 1,o x °!12-rJ 
2..z.5"~, )( ),$-1' )( e ~d, )t (), Of/{, 7 :, X l/s-"><io""'r'""'l-.., . .3 ")( l/-,,"!.)(/0/bMl//i..5 

- I. 1 e k 10 
7 (1\-7)/ k.. j / 

VD ! o.. -f.- ; li-i-~·l-:o '-1 -t'C{ <...-hi' 

/ 1 I, /, 2. - r ~frc.Jt,..(o roe~1r,q_ ( Vee, J 
-- , , • ) fl, -x e.)( ~ Ll \V\ 0 S "'" - 11, G 43) Y ] 

[ 12.4, e17 i 

7,. "}. '-7 r ✓ c ro~ , ... ~ 1 

DA-
fo/3 I~ -~ W / 2. 

- ~~0,1S::::::....:4~x~=--.......__,~.::.;O,~/ o:..;_1_;_-t_i,_,.;:...1~.....:-><:.:_:_q':!.:.}c.:::X.f:.._~ ~--1..!..._;ll:_• 1-~3_4 _ 
/.', 1£,jL >< ~,~0)(/1-2 c"'l~ t 0.15 + o:i.~ X 0,/0"J, 

-;;;. I. 1,, P> X f ti - 3 c. "'1/s ./ 
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kf-HA-~f~Q _J,-~ ,,.4- 0~ y,_t,"'~~ DI fl..G. 

Vr .::. 

- 3 -~ 1 '/(; (03 ""'/ ½ ✓ ( fo <A vyj i~ ) 

--re:>-fo. I fflG - ~ce_r 

?<'LG - (13) --r-.. + - <:.. 
1/r R.c:. ,~, -c. +- //p flC,,Jar-.-c. t- I/ P<lb ,''"\h - c. 

b G, 'JO -7-0, ~ f, /
1 

I 
1 

). - T._{,c:. J,, (~ lo e..--fk n ~ 
~ 

{ ?{LG, - r -
I/ I 'f-o ""' I", f () + I/(.., 7 ....... 5/~., 

- Ce, 5~ 'M.7/ ~ -

To fc;. { fQG V\./V1... c Cvv\.. C. c.., V 

-p LG, tz+-"' c.., 
::: { ( t4) 

I/ PtG1.._,-1,.'-+ V"Pfl.G. ..le_n,,, - h t.- + 1/ PU i"'1-v.c.. 

I / 5S/>, 1~ "'?/t.) -r O + 0 

~ si, errs""-,/~ / 
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