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Technical Support Team at1 

To: 	 PRG Table Mailing List 

Please find the annual update to the Region 9 PRG table. Risk-based PRGs presented in the "lookup" 
table are useful tools for evaluating and cleaning up contaminated sites. They are being used to 
streamline and standardize all stages of the risk decision-making process. If you are not currently on 
the PRG table mailing list but would like to be. please call Lynn Trujillo (415.744.2419) or email her 
(Trujilto.Dianna@epamail.epa.gov) and leave your name. address, and phone number. 

EPA Region 9 has established a homepage on the World Wide Web which you can find at 
http://www.epa.gov/region 09/. Once you reach our website, simply scroll down to and click on 
"Solid and Hazardous Waste Programs" followed by "Preliminary Remediation Goals". You may 
want to set a bookmark to ease future access. 

The PRG '98 table can be browsed online. It includes information not available in the hard copy sent 
out to folks on the mailing list. Additional information includes pathway specific PRGs, non-cancer 
PRGs for carcinogenic substances, and physical-chemical information used to estimate volatilization 
factors (VF). The table can also be downloaded for use with Lotus or Excel software. Please note 
that the downloadable files contain the same information as can be browsed online, though you will 
need to unzip the files and display the hidden columns to see all of the information. 

Region 9 risk-based PRGs are "evergreen" and have evolved as new methodologies and parameters 
have been developed. Changes that have occurred from the 1996 table reflect one or more of the 
following: (1) updates in toxicity information, (2) revisions in dermal exposure factors, or (3) 
harmonization ofphysical-chemical information with Soil Screening Guidance issued by EPA's 
Office of Solid Waste and Emergency Response (OSWER), dated April 1996. These changes are 
described in the preamble (see below). 

Updates to EPA toxicity values were obtained from IRIS, HEAST, or the National Center for 
Environmental Assessment (NCEA) through March 1998. To help users rapidly identify substances 
with new or revised toxicity values, the PRGs for these contaminants are printed in boldface type in 
the table. 

Before relying on any number in the table, it is recommended that the user verify the numbers with an 
agency toxicologist or risk assessor because the toxicity I exposure information in the table may 
contain errors or default assumptions that need to be refined based on further evaluation. Ifyou find 
an error please send me a note via email at smucker.stan@epamail.epa.govorfaxat415.744.1916. 
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DISCLAIMER' 


Preliminary remediation goals (pRGs) focus on common exposure pathways and may not 
consider all exposure pathways encountered at CERCLA I RCRA sites (Exhibit 1-1). 
PRGs do not consider impact to groundwater or address ecological concerns. PRGs are 
specifically not intended as a (1) stand-alone decision-making tool, (2) as a substitute for 
EPA guidance for preparing baseline risk assessments, or (3) a rule to determine if a waste 
is hazardous under RCRA. 

The guidance set out in this document is not final Agency action. It is not intended, nor can 
it be relied upon to create any rights enforceable by any party in litigation with the United 
States. EPA officials may decide to follow the guidance provided herein, or act at variance 
with the guidance, hased on an analysis of specific circumstances. The Agency also 
reserves the right to change this guidance at any time without public notice. 

1.0 INTRODUCTION 

Region 9 Preliminary Remediation Ooals (PROs) are risk-based tools for evaluating and cleaning 
up contaIilinated sites. They are being used to streamline ;,;,nd standardize all stages of the risk 
decision-making process. 

The Region 9 .PRO table combines current EPA toxicity val:ues.with "standard" exposure factors 
to estimate contaminant concentrations in environmental media (soil, air, and water) that are 
considered protective ofhumans, including sensitive groups, over a lifetime. Chemical 
concentrations above these levels would not automatically designate a site as "dirty" or trigger a 
response action. However, exceeding a PRO suggests that further evaluation of the potential 
risks that may be posed by site contaminants is appropriate. Further evaluation may include 
additional sampling, consideration ofambient levels in the envirorunent, or a reassessment of the 
assumptions contained in these screening-level estimates (e.g. appropriateness of route-to-route 
extrapolations, appropriateness ofusing chronic toxicity values to evaiuate childhood exposures, 
appropriateness ofgeneric exposure factors for a specific site etc.). 

The PRO concentrations presented in the table can be used to screen pollutants in environmental 
media, trigger further investigation, and provide an initial cleanup goal if applicable. When 
considering PROs as preliminary goals, residential concentrations should be used for maximum 
beneficial uses ofa property. Industrial concentrations are included in the table as an alternative 
cleanup goal for soils. In general, it is not recommended that industrial PROs be used for 
screening sites unless they are used in conjunction with residential values. 

Before applying PROs as screening tools or initial goo ls, the user ofthe table should consider 
whether the exposure pathways and exposure scenarios at the site are fully accounted for in the 
PRO calculation. Region 9 PRO concentrations are based on exposure pathways for which 
generally accepted methods, models, and assumptions have been developed (i.e. ingestion, 
dennal contact, and inhalation) for specific land-use conditions and do not consider impact to 
groundwater or ecological receptors (see Developing a Conceptual Site Model below). 
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EXHIBIT 1-1 

TYPICAL EXPOSURE PATHWAYS BY MEDIUM 


FOR RESIDENTIAL AND INDUSTRIAL LAND USES· 


EXPOSURE PArnWAYS, ASSUMING: 

MEDIUM RESIDENTIAL LAND USE INDUSTRIAL LAND USE 

Ground Water InRestion from drinkinR In~estion from drinking 

Inhalation o/volatiles Inhalation of volatiles 

Dennal absorption from 
bathing 

Dennal absorption 

Surface Water Inllestion from drinkinR Ingestion from drinking 

Inlla/ation ofvolatiles Inhalation of volatiles 

Dennal absorption from 
bathing 

Dennal absorption 

Ingestion durin~ swimmin~ 

Ingestion ofcontaminated fish 

Soil Inllestion InRestion 

Inlla/ation o/particulates Inllalation 0/particulates 

Inllalation ofvolatiles 1 nltalation ofvolatile.f 

Exposure to indoor air from 
soil gas 

Exposure to indoor air from 
soil ~as 

Exposure to ground water 
contaminated by soil leachate 

Exposure to ground water 
contaminated by soil 
leachate 

Ingestion via plant, meat, or 
dairy products 

Inhalation ofparticulates 
from trucks and heavy 
eQuipment 

Dermal absorption Dermal absorption 

Footnote: 

-Exposure pathways considered in the PRG calculations are indicated in boldface italics. 
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2.0 READING THE PRG TABLE 

2.1 General Considerations 

With the exceptions described below, PROs are chemical concentrations that correspond to f.xed 
levels ofrisk (i.e. either a one-in-one million [10-6] cancer risk or a noncarcinogenic hazard 
quotient of 1) in soil, air, and water. In most cases, where a substance causes both cancer and 
noncancer (systemic) effects, the 10'" cancer risk will result in a more stringent criteria and 
consequently this value is presented in the hard copy ofthe table. PRO concentrations that 
equate to a 10-6 cancer risk are indicated by "ca". PRO concentrations that equate to a hazard 
quotient of 1 for noncarcinogenic concerns are indicated by "nc". 

::'fthe risk-based concentrations are to be used for site screening, it is recommended that both 
cancer and noncancer-based PROs be obtained. All PRO values can be obtained in the 
electronic version of the table (e.g. nonc:..ncer PROs for" carcinogenic substance), by displaying 
the hidden sections ofthe spre:::.dsheet. To view or dO\\'~':ioad an electronic copy ofthe ,tble, ' 
simply access EPA Region 9's homepage at: 

http://www.epa.gov/region09/waste/sfund/prg/index.htmJ 

It has come to my attention that some users have been mUltiplying the cancer PRO concentrations 
by 10 or 100 to set "action levels" for triggering remediation or to set less stringent cleanup !evels 
for a specific site after considering non-risk-based factors such as ambient levels, detection 
limits, or technological feasibility. This risk management practice recognizes that there may be a 
range of values t1lat may be "acceptable" for carcinogenic risk (EPA's cancer risk range is from 
10-6 to 10"'). However, this practice could lead one to overlook serious noncancer h~lth threats 
and it is strongly recommended that the user consult with a toxicologist or regional risk assessor 
before doing this. For c~ rcinogens, I have indicated by asterisk (fica·") in the PRO table where 
the noncancer PROs wodd be exceeded ifthe cancer value that is displayed is multiplied by 100. 
Two stars (ttca·· ft) indicate that the noncancer values would be exceeded if the cancer PRO were 
multiplied by 10. There is no range of"acceptableft noncarcinogenic ttrisktt so that under no 
circumstances shoulci noncancer PROs be multiplied by 10 or 100, when setting final cleanup 
criteria. 

In general, PRO concentrations in the table are risk-based but for soil there are two important 
exceptions: (1) for several volatile chemicals, PROs are based on the soil saturation equation 
("satft) and (2) for relatively less toxic inorganic and semivolatile contaminants, a non-risk based 
"ceiling limit" concentration is given as 10.5 mglkg (ttmax"). 

Also included in the PRO table are California EPA PROs ("CAL-Modified PROs") for specific 
chemicals where CAL-EPA values may be more restrictive than the federal values; and, soil 
screening levels (SSLs) for protection ofgroundwater (see Section 2.3 below). 

2.2 Toxicity Values 

EPA toxicity values, known as noncarcinogenic reference doses (RID) and carcinogenic slope 
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factors (SF) were obtained from IRIS, HEAST, and NCEA (fonnerly ECAO) through March 
1998. The priority among sources of toxicological constants used are as follows: (1) IRIS 
(indicated by "i"), (2) HEAST ("h"), (3) NCEA ("n"), (4) withdrawn from IRIS or HEAST and 
under review ("x") or obtained from other EPA documents ("0"). 

To help users rapidly identify substances with new toxicity values, these chemicals are printed in 
boldface type. This issue ofthe PRG table contains new or revised toxicity values for acifluorfen, 
aniline, barium, benzene. I.I-biphenyl, bromobenzene, butyJbenzenes, Chlordane, 1,3 
dichlorobenzene, dimethylphenethylamine, diphenylsulfone, ethyl chloride, iron, isobutane, 
mercaptobenzothiazole, methyl mercaptan, methyl phosphonic acid, MTBE, napthylamine, 4­
nitrophenol, perchlorate, phenothiazine, PCB, PCE, polychlorinated terphenyls. thiocyanate, and 
trimethylbenzenes. 

Route-to-route extrapolations ("r") were frequently used when there were no toxicity values 
available for a given route ofexposure. Oral cancer slope factors (!lSFo") and reference doses 
("RIDo") were used for both oral and inhaled exposures for organic compounds lacking 
inhalation values. Inhalation slope factors ("SFi") and inhalation reference doses (ttRIDi") were 
used for both inhaled and oral exposures for organic compounds lacking oral values. Route 
extrapolations were not perfonned for inorganics due to portal ofentry effects and known 
differences in absorption efficiency for the two routes ofexposure. 

An additional route extrapolation is the use of oral toxicity values for t;valuating dennal 
exposures. For many chemicals, a scientifically defensible data base does not exist for making 
an adjustment ofan oral slope factorlRfD to estimate a dennal toxicity value (see Soction 4.3). 

, 
Although route-to-route methods are a useful screening procedure, the appropriateness of 
these default assumptions for specific contaminants should be verified by a toxicologist or 
regional risk assessor. 

2.3 Soil Screening Levels 

Generic, soil screening levels (SSLs) for the protection ofgroundwater have been included in the 
PRG table for 100 of the most common contaminants at Superfund sites. Generic SSLs are 
derived using default values in standardized equations presented in Soil Screening Guidance 
(available from NIlS as document numbers PB96-963502 and PB96-963S0S or EPAlS401R­
95/128 and EPAlS401R-96/018). 

The SSLs were developed using a default dilution-attenuation factor (OAF) of20 to account for 
natural processes that reduce contaminant concentrations in the subsurface. Also included are 
generic SSts that assume no dilution or attenuation between the source and the receptor well 
(i.e., a DAF of I). These values can be used at sites where little or no dilution or attenuation of 
soil leachate concentrations is expected at a site (e.g., sites with shallow water tables, fractured 
media, karst topography, or source size greater than 30 acres). 

In general, ifan SSt is not exceeded for the migration to groundwater pathway, the user may 
eliminate this pathway from further investigation. 
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2.4 Miscellaneous 

Volatile organic chemicals (VOCs) are indicated by "1" in the VOC column of the table and are 
defined as those chemicals having a Hem: Law constant greater than 10" (atm-m3Jmol) and a 
molecular weight less than 200 glmole). lnese contaminants are evaluated for potential 
volatilization from soil/water to air using volatilization factors (see Section 4.1). 

Chemical-specific dermal absorption values for contaminants in soil and dust are presented for 
arsenic, cadmium, chlordane, 2,4-D, DDT, lindane, TCDD, PAHs, PCBs, and 
pentachlorophenols as recommended in the Dermal Supplemental Ouidance to RAOS (USEPA 
1998b). Otherwise, default skin absorption fractions are assumed to be 0.01 and 0.10 for 
inorganics and organics, respectively. 

3.0 USING THE PRG TABLE 

The decision to use PROs at a site will be driven by the potential 'benefits of having generic risk­
based concentrations in the absence ofsite-specific risk assessments. The original intended use 
of PROs was to provide initial cleanup goals for individual chemicals given specific medium and 
land-use combinations (see RAOS Part B, 1991), however risk-based concentrations have several 
applications. They can also be used for: 

• Setting health-based detection limits for chemicals of potential concern 

. • Screening sites to determine whether further evaluation is appropriate 

• Calculating cumulative risks associated with multiple contaminants 

A few basic procedures are recommended for using PROs properly. These are briefly described 
below. Potential problems with the use of PROs are also identified. 

3.1 Developing a Conceptual Site Model 

The primary condition for use of PROs is that exposure pathways of concern and conditions at 
the site match those taken into account by the PRO framework. Thus, it is always necessary to 
develop a conceptual site model (CSM) to identify likely contaminant source areas, exposure 
pathways, and potential receptors. This information can be used to determine the applicability of 
PROs at the site and the need for additional information. For those pathways not covered by 
PROs, a risk assessment specific to these additional pathways may be necessary. Nonetheless, 
the PRO lookup values will still be useful in such situations for focusing further investigative 
efforts on the exposure pathways not addressed. 

To develop a site-specific CSM, perform an extensive records search and compile existing data 
(e.g. available site sampling data, historical records, aerial photographs, and hydrogeologic 
information). Once this information is obtained, CSM worksheets such as those provided in 
ASTM's Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites 
(1995) can be used to tailor the generic worksheet model to a site-specific CSM. The final CSM 
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diagram represents linkages among contaminant sources, release mechanisms, exposure 

pathways and routes and receptors. It summarizes our understanding of the contamination 

problem. 


As a fmal check, the CSM should answer the following questions: 

• 	 Are there potential ecological concerns? 

• 	 Is there potential for land use other than those covered by the PRGs (that is, residential 

and industrial)? 


• 	 Are there other likely human exposure pathways that were not considered in development 
of the PRGs (e.g. impact to groundwater, local fish consumption, raising beef, dairy, or 
other livestock)? . 

• 	 Are there unusual site conditions (e.g. large areas ofcontamination, high fugitive dust 

levels, potential for indoor air contamination)? 


If any of these four conditions exist, the PRG may need to be adjusted to reflect this new 
infonnation. Suggested references for evaluating pathways not currently evaluated by Region 9 
PRG's are presented in Exhibit 3-1. 

EXHIBIT 3-1 

SUGGESTED READINGS FOR EVALUATING EXPOSURE 


PATHWAYS NOT CURRENTLY ADDRESSED BY REGION 9 PRGs 


EXPOSURE PA THWA Y REFERENCE 

Migration ofcontaminants to an underlying 
potable aquifer 

Soil Screening Guidance (USEP A 
1996a,b), 
Standard Guide for Risk-Based Corrective 
Action Applied at Petroleum Release Sites 
(ASTM 1995) 

Ingestion via plant uptake Soil Screening Guidance (USEP A 
1996a,b) 

Ingestion via meat, dairy products, human 
milk 

Estimating Exposure to Dioxin-Like 
Compounds (USEPA 1994a) 

Inhalation ofvolatiles that have migrated into 
basements 

User's Guide for Johnson and Ellinger 
(1991) Modelfor Subsurface Vapor 
Intrusion into Buildin1!s (USEPA 1997a) 

Ecological pathways Ecological Risk Assessment: Guidance for 
Superfund: Process for Designing and 
Conducting Ecological Risk Assessments, 
(USEPA 1997b), 
Guidance for Ecological Risk Assessment 
at Hazardous Waste Sites and Permitted 
Facilities (CAL-EPA 1996) 



3.2 Background Levels Evaluation 

A necessary step in determining the usefulness ofRegion 9 PRGs is the consideration of 
background contaminant concentrations. EPA may be concerned with two types ofbackground 
at sites: naturally occurring and anthropogenic. Natural background is usually limited to metals 
whereas anthropogenic (i.e. human-made) "background" includes both organic and inorganic 
contaminants. Before embarking on an extenSive sampling and analysis program to detennine 
local background concentrations in the area, one should first compile existing data on the subject 
Far too often there is pertinent information in the literature that gets ignored, resulting in needless 
expenditures oftime and money. 

Generally EPA does not clean up below natural background. In some cases, the predictive risk­
based models generate PRG levels that Jie within or even below typical background. Ifnatural 
background concentrations are higher than the risk-based PRGs, an adjustment ofthe PRG is 
probably needed. Exhibit 3-2 presents summary statistics for selected elements in soils that have 
background levels that may exceed risk-based PRGs. An illustrative example of this is naturally 
occurring arsenic in soils which frequently is higher than the risk-based PRG set at a one-in..ane­
million cancer risk (pRG for residential soils.is 0.38 mglkg). After considering background 
concentrations in a local are~ EPA Region 9 has at times used the non-cancer PRG (22 mglkg) 
to evaluate sites recognizing that this value tends to be above background levels yet still falls 
within the range ofsoil concentrations (0.38-38 mglkg) that equate to EPA's "permissible" 
cancer risk range (lOE-6 to 10E-4). 

Where anthropogenic "background" levels exceed PRGs and EPA has determined that a response 
action is necessary and feasible, EPA's goal will be to develop a comprehensive response to the 
widespread contamination. This will often require coordination with different authorities that 
have jurisdiction over the sources of contamination in the area. 

EXHIBIT 3-1 

BACKGROUND CONCENTRATIONS (JF SELECTED ELEMENTS IN SOILS 


TRACE U.S. STUDY DATA I CALIFORNIA DATAl 

ELEMENT Range GeoMean ArMean Range GeoMean ArMean 

Arsenic <.1-97 5.2 mglkg 7.2 mglk~ 0.59-11 2.75 mglkg 3.54 mglkg 

BeryUiwn <1-15 0.63 " 0.92 " 0.10-2.7 1.14 " 1.28 " 

Cadmium <1-10 - <1 0.05-1.7 0.26 0.36 

Chromiwn 1-2000 37 54 23-1579 76.25 122.08 

Nickel <5-700 13 19 9.0-509 35.75 56.60 

·Shackleue and Hansford, "Element Concentrations in Soils and Other Surficial Materials ofthe Contenninous 
United States".USGS Professional Paper 1270,1984. 

2J)radford el al, "Background Concentrations of Trace and Major Elements in California Soils". Kearney 
Foundation Special Report, UC-Riverside and CAL-EPA DTSC. Man:b 1996. 
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3.3 	 Screening Sites with Multiple Pollutants 

A suggested stepwise approach for PRG-screening ofsites with multiple pollutants is as follows: 

• 	 Perform an extensive records search and compile existing data. 

• 	 Identify site co'i-ttaminants in the PRG Table. Record the PRG concentrations for 
various media and note whether PRG is based on cancer risk (indicated by "ca") 
or noncancer hazard (indicated by "nc"). Segregate cancer PRGs from non-cancer 
PRGs and exclude (but donlt eliminate) non-risk based PRGs ("sat" or "maxll). 

• 	 For cancer risk estimates, take the site-specific concentration (maximwn or 95 
UeL) and divide by the PRG concentrations that are designated for cancer 
evaluation ("ca"). Multiply this ratio by 10-6 to estimate chemical-specific risk for 
a reasonable maximum exposure (RME). For multiple pollutants, simply add the 
risk for each chemical: 

conc 
Risk:: [( x) + 

PRGx 

• 	 For non-cancer hazard estimates. Divide the concentration term by its respective 
non-cancer PRG designated as "nc" and sum the ratios for multiple contaminants. 
The cumulative ratio represents a non-carcinogenic hazard index (HI). A hazard 
index of 1 or less is generally considered "safe". A ratio greater than 1 suggests 
further evaluation. [Note that carcinogens may also have an associated non­
cancer PRG that is not listed in the printed copy of the table sent to folks on 
the mailing list. To obtain these values, the user should download or view the 
PRG table at our website and display the appropriate sections.] 

conc concyHazard Index:: [( x) + ( ) 
PRG PRGx y 

For more information on screening site risks, the reader should contact EPA Region 9's Technical 
Support Team. 



3. 4 	 Potential Problems 

As with any risk-based tool, the potential exists for misapplication. In most cases the root cause 
will be a lack ofunderstanding of the intended use of Region 9 PRGs. In order to prevent misuse 
of PRGs, the following should be avoided: 

• 	 Applying PRG~ to a site without adequately developing a concept}Ja1 site model 
that identifies relevant exposure pathways and exposure scenarios, 

• 	 Not considering background concentrations when choosing PRGs as cleanup 
goals, 

• 	 Use ofPRGs as cleanup levels without the nine-criteria analysis specified in the 
National Contingency Plan (or, comparable analysis for programs outside of 
Superfund), 

• 	 Use ofPRGs as cleanup levels without verifying numbers with a toxicologist or 
regional risk assessor, 

• 	 Use ofantiquated PRG tables that have been superseded by more recent 
publications, 

• 	 Not considering the effects ofadd: .; -'ity when screening multiple chemicals, and 

• 	 Adjusting PRGs upward by factors of 10 or 100 without consulting a toxicologist 
or regional risk assessor. 

4.0 TECHNICAL SUPPORT DOCUMENTATION 

Region 9 PRGs consider human exposure hazards to chemicals from contact with contaminated 
soils, air, and water. The emphasis of the PRG equations and technical discussion are aimed at 
developing initial goals for soils, since this is an area where few standards exist. For air and 
water, additional reference concentrations or standards are available for many chemicals (e.g. 
non-zero MCLGs, A WQC, and NAAQS) and consequently the discussion ofthese media are 
brief. 

4.1 	 Soil- Direct Ingestion 

Calculation ofPRGs for direct ingestion of soil is based on the methodology presented in RAGS 
HHEM, Part B (USEPA 1991a). Briefly, this methodology backcalculates a soil concentration 
level from a target risk (for carcinogens) or hazard quotient (for noncarcinogens). A number of 
studies have shown that inadvertent ingestion ofsoil is common among children for 6 years old 
and younger (Calabrese et al. 1989, Davis et al. 1990, Van Wijnen et aI. 1990). Therefore, the 
approach uses an age-adjusted soil ingestion factor that takes into account the difference in daily 
soil ingestion rates, body weights, and exposure duration for children from 1 to 6 years old and 
others from 7 to 31 years old. The higher intake rate ofsoil by children and their lower body 
weights lead to a lower, or more conservative, risk-based concentration compared to an adult­
only assumption. 
For noncarcinogens, the definition ofan RID has led to debates concerning the comparison of 
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less-than-lifetime estimates of exposure to the RID. Specifically, it is often asked whether the 
comparison ofa 6-year exposure, estimated for children via soil ingestion, to the chronic RID is 
unnecessarily conservative. In their analysis of the issue, the Science Advisory Board (SAB) 
indicates that, for most chemicals, the approach of combining the higher 6-year exposure for 
children with chronic toxicity criteria may be overly protective. However, they noted that there 
are specific instances when the chronic RID may be based on endpoints oftoxicity that are 
specific to children (e.g. fluoride and nitrates) or when the dose-response is steep (i.e., the dosage 
difference between the no-observed-adverse-effects level (NOAEL) and an adverse effects level 
is small). Thus, for the pwposes ofscreening, EPA Region 9 has opted to base the generic PROs 
for noncarcinogenic contaminants on the more conservative "childhood only" exposure. 

4.2 Soil- Vapor and Particulate Inhalation 

Agency toxicity criteria indicate that risks from exposure to some chemicals via inhalation far 
outweigh the risk via ingestion; therefore soil PROs have been designed to address this pathway 
as well. The models used to calculate PROs for inhalation of volatile sip articulates are updates of 
risk assessment methods presented in RAOS Part B (USEPA 1991a) and are identical to the Soil 
Screening Guidance: User's Guide and Technical Background Document (USEP A 1996a,b). 

To address the soil-to-air pathways the PRO calculations incorporate volatilization factors (VFJ 
for volatile contaminants and particulate emission factors (PEF) for nonvolatile contaminants. . 
These factors relate soi1 contaminant concentrations to air contaminant concentrations that may 
be inhaled on-site. The VFs and PEF equations can be broken into two separate models: an 
emission model to estimate emissions of the contaminant from the soil and a dispersion model to 
simulate the dispersion of the contaminant in the atmosphere. 

It should be noted that the box model in RAOS Part B has been replaced with a dispersion term 
(Q/C) derived from a modeling exercise using meteorological data from 29 locations acmss the 
United States because the box model may not be applicable to a broad range ofsite types and 
meteorology and does not utilize state-of-the-art techniques developed for regulatory dispersion 
modeling. The dispersion model for both volatiles and particulates is the AREA-ST. an updated 
version of the Office ofAir Quality Planning and Standards, Industrial Source Complex Model, 
ISC2. However, different Q/C terms are used in the VF and PEF equations. Los Angeles was 
selected as the 90th percentile data set for volatiles and Minneapolis was selected as the 90th 
percentile data set for fugitive dusts (USEPA 1996 a.b). A default source size of0.5 acres was 
chosen for the PRO calculations. This is consistent with the default exposure area over which 
Region 9 typically averages contaminant concentrations in soils. If unusual site conditions exist 
such that the area source is substantially larger than the default source size assumed here, an 
alternative Q/C could be applied (see USEPA I 996a,b ). 

Volatilization Factor for Soils 

Volatile chemicals,.defined as those chemicals having a Henry's Law constant greater than 
10-' (atm-m3/mol) and a molecular weight less than 200 g/mole, were screened for inhalation 
exposures using a volatilization factor for soils (VF J. Please note that VF.'s are available at our 
website. 

The emission terms used in the VF, are chemical-specific and were calculated from physical­
chemical information obtained from several sources. The priority ofthese sources were as 
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follows: Soil Screening Guidance (USEPA 1996a,b), Superfund Chemical Data Matrix 
(USEPA 1996c), Fate and Exposure Data (Howard 1991), Subsurface Contamination Reference 
Guide (EPA 1990a), and Superfund Exposure Assessment Manual (SEAM, EPA 1988). In those 
cases where Diffusivity Coefficients (Oi) were not provided in existing literature, Di's were 
calculated using Fuller's Method described in SEAM. A surrogate term was required for some 
chemicals that lacked physico-chemica1 information. In these cases, a proxy chemical ofsimilar 
structure was used that may over- or under-estimate the PRG for soils. 

Eql1ation 4-9 forms the basis for deriving generic soil PRGs for the inhalation pathway. The 
following parameters in the standardized equation can be replaced with specific site data to 
develop a simple site-specific PRG . 

• Source area 
• Average soil moisture content 
• Average fraction organic carbon content 
• Dry soil bulk density 

The basic principle of the VF, model (Henry's law) is applicable only if the soil contaminant 
concentration is at or below soil saturation "sat". Above the soil saturation limit, the model 
cannot predict an accurate VF-based PRO. How these particular case: are handled, depends on 
whether the contaminant is liquid or solid at ambient soil temperatures (see Section 4.5). 

Particulate Emission Factor for Soils 

Inhalation of chemicals adsorbed to respirable particles (PM,o) were assessed using a default PEF 
equal to 1. 316 x 109 ml/kg that relates the contaminant concentration in soil with the 
concentration of respirable particles in the air due to fugitive dust emissions from contaminated 
soils. The generic PEF was derived using default values in Equation 4-11, which corresponds to 
a receptor point concentration ofapproximately 0.76 uglml. The relationship is derived by 
Cowherd (1985) for a rapid assessment procedure applicable to a typical hazardous waste site 
where the surface contamination provides a relatively continuous and constant potential for 
emission over an extended period of time (e.g. years). This represents an annual average 
emission rate based on wind erosion that should be compared with chronic health criteria; it is 
not appropriate for evaluating the potential for more acute exposures. 

The impact ofthe PEF on the resultant PRG concentration (that combines soil exposure 
pathways for ingestion, skin contact, and inhalation) can be assessed by downloading the PRG 
tables and displaying the hidden columns. Equation 4-11 forms the basis for deriving a generic 
PEF for ~e inhalation pathway. For more details regarding specific parameters used in the PEF 
model, the reader is referred to Soil Screening Guidance: Technical Background Document 
(USEPA 1996a). 

Note: the generic PEF evaluates windbome emissions and does not consider dust emissions 
from traffic or other forms ofmechanical disturbance that could lead to greater emissions 
than assumed here. 



4.3 Soil- Dermal Absorption 

Much uncertainty surrounds the determination of hazards associated with skin contact with soils. 
One important data gap is the lack of EP A verified toxicity values for the dermal route. For 
screening purposes it is assumed that dermal toxicity values can be route-to-route extrapolated 
from oral values but this may not always be an appropriate assumption and should be checked. 

Per RAGS (1989) Appendix A, an adjustment of an oral slope factorlRfD to estimate a dermal 
toxicity value could be performed if the following conditions are met: 

1) The critical study upon which the toxicity value is based employed an administered dose 
(e.g., delivery in diet or by gavage) in its study design 

2) A scientifically defensible data base exists and demonstrates that the gastrointestinal 
absorption of the chemical in question, from a media (e.g., water, feed) similar to the one 
employed in the critical study, is significantly less than 100%. 

Most often, it is the second condition that precludes the adjustment oforal slope factorslRfDs to 
estimate dermal toxicity values for a given compound. When the aforementioned criteria is not 
met, it is recommended that a default value ofcomplete (Le., 100%) oral absorption be assumed, 
thereby eliminating the need for oral toxicity value adjustment. It should be noted that 
employing the oral absorption default value may result in an underestimation of risk; the 
magnitude of the underestimation being inversely proportional to the true oral absorption of the 
chemical in question. 

Chemical-specific dermal absorption values for contaminants in soil and dust are presented for 
arsenic, cadmium, chlordane, 2,4-D, DDT, lindane, TeDD, PAHs, PCBs, and 
pentachlorophenols as recommended in the Supplemental Dermal Guidance to RAGS (USEPA 
1998). Otherwise, default skin absorption fractions are assumed to be 0.01 and 0.10 for 
inorganics and organics, respectively. 

Since the 1996 PRG table was issued, default values for dermal contact with soil have changed 
for two parameters, surface area and soil adherence (see Exhibit 4-1). Exposed surface areas 
change from 5000 and 2000 to 5700 and 2900 for adults and children, respectively. 
Recommended adherence factors change from 0.2 mg/cm2 for both adults and children to age­
specific adherence factors of 0.08 and 0.3 mg/cm2 for adults and children, respectively. The 
justification for these changes is explained in detail in Risk Assessment Guidance for Superfund. 
Volume i: Human Health Evaluation Manual, Suqplemental Guidance. Dermal Risk Assessment 
(USEPA 1998b) and will not be repeated here. 

4.4 Soils - Migration to Groundwater 

The methodology for calculating SSLs for the migration to groundwater was developed to 
identify chemical concentrations in soil that have the potential to contaminate groundwater. 
Migration ofcontaminants from soil to groundwater can be envisioned as a two-stage process: 
(1) release ofcontaminant in soil leachate and (2) transport ofthe contaminant through the 
underlying soil and aquifer to a receptor well. The SSL methodology considers both ofthese fate 
and transport mechanisms. 



SSLs are backcalculated from acceptable ground water concentrations (Le. nonzero MCLGs, 
MCLs, or risk-based PROs). First, the acceptable groundwater concentration is multiplied by·a 
dilution factor to obtain a target leachate concentration. For example, if the dilution factor is 10 
and the acceptable ground water concentration is 0.05 mg/L, the target soil leachate concentration 
would be 0.5 mg/L. The partition equation (presented in the Soil Screening Guidance document) 
is then used to calculate the total soil concentration (i.e. SSL) corresponding to this soil leachate 
concentration. 

The SSL methodology was designed for use during the early stages ofa site evaluation when 
information about subsurface conditions may be limited. Because of this constraint, the 
methodology is based on conservative, simplifying assumptions about the release and transport 
of contaminants in the subsurface. For more on SSLs, and how to calculate site-specific SSLs 
versus generic SSLs presented in the PRO table, the reader is referred to the Soil Screening 
Guidance document ,:USEP A 1996a,b). 

4.5 Soil Saturation Limit 

The soil saturation concentration "sat" corresponds to the contaminant concentration in soil at 
which the absorptive limits of the soil particles, the solubility limits of the soil pore water, and 
saturation ofsoil pore air have been reached. Above this concentration, the soil contaminant may 
be present in free phase, i.e., nonaqueous phase liquids (NAPLs) for contaminants that are liquid 
at ambient soil temperatures and pure solid phases for compounds that are solid at ambient soil 
temperatures. 

Equation 4-10 is used to calculate "sat" for each volatile contaminant. As an update to RAGS 
HHEM, Part B (USEPA 1991a), this equation takes into account the amount ofcontaminant that 
is in the vapor phase in soil in addition to the amount dissolved in the soil's pore water and 
sorbed to soil particles. 

Chemical-specific "sat" concentrations must be compared with each VF-based PRO because a 
basic principle of the PRO volatilization model is not applicable when free-phase contaminants 
are present. How these cases"re handled depends on whether the contaminant is liquid or solid 
at ambient temperatures. Liql:d contaminant that have a VF-based PRO that exceeds the "sat" 
concentration are set equal to ,. at" whereas for solids (e.g., PAHs), soil screening decisions are 
based on the appropriate PROs for other pathways ofconcern at the site (e.g., ingestion and 
dermal contact). 

4.6 Ground Water/Surface Water - Ingestion and Inhalation 

Calculation ofPROs for ingestion and inhalation ofcontaminants in domestic water is based on 
the methodology presented in RAOS HHEM, Part B (USEPA 1991a). Ingestion ofdrinking 
water is an appropriate pathway for all chemicals. For the purposes of this guidance, however, 
inhalation ofvolatile chemicals from water is considered routinely only for chemicals with a 
Henry's Law constant of 1 x 10.5 atm-m3/mole or greater and with a molecular weight ofless 
than 200 glmole. 

For volatile chemicals, an upperbound volatilization constant (VFw) is used that is based on all 
uses ofhousehold water (e.g showering, laundering, and dish washing). Certain assumptions 
were made. For example, it is assumed that the volume ofwater used in a residence for a family 



of four is 720 L/day, the volume of the dwelling is 150,000 L and the air exchange rate is 0.25 air 
changes/hour (Andelman in RAGS Part B). Furthermore, it is assumed that the average transfer 
efficiency weighted by water use is 50 percent (Le. half of the concentration of each chemical in 
water will be transferred into air by all water uses). Note: the range of transfer efficiencies 
extends from 30% for toilets to 90% for dishwashers. 

4.7 Default Exposure Facton 

Default exposure factors were obtained primarily from RAGS Supplemental Guidance Standard 
Default Exposure Factors (OSWER Directive, 9285.6-03) dated March 25, 1991 and more 
recent information from U.S. EPA's Office of Solid Waste and Emergency Response, U.S. 
EPA's Office of Research and Development, and California EPA's Department ofToxic 
Substances Control (see Exhibit 4-1). 

Because contact rates may be different for children and adults, carcinogenic risks during the first 
30 years of life were calculated using age-adjusted factors ("adj"). Use ofage-adjusted factors 
are especially important for soil.ingestion exposures, which are higher during childhood and 
decrease with age. However, for purposes ofcombining exposures across pathways, additional 
age-adjusted factors are used for inhalation and dermal exposures. These factors approximate the 
integrated exposure from birth until age 30 combining contact rates, body weights. and exposure 
durations for two age groups - small children and adults. Age-adjusted factors were obtained 
from RAGS PART B or developed by analogy (see derivations next page). 

For soils only, noncarcinogenic contaminants are evaluated in children separately from adults. 
No age-adjustment factor is used in this case. The focus on children is considered protective of 
the higher daily intake rates ofsoil by. children and their lower body weight. For maintaining 
consistency when evaluating soils, dermal and inhalation exposures are also based on childhood 
contact rates. 

(1) ingestion([ mg-yr ]/[kg-d]: 

EDe x IRSe (EDr - EDe) x IRS. 
IFS"dj = + 

BWe BW. 

(2) skin contact([mg-yr]l[kg-d]: 

EDe x AF x SAc (ED - EDe) x AF x SA.rSFS = + 
"dj BWe BW. 

(3) inhalation ([m3.yr]/[kg-d]): 



EXHIBIT 4-1 

STANDARD DEFAULT FACTORS 


Symbol Definition (units) Default Reference 

CSFo Cancer slope factor oral (mglkg-d)-1 IRIS, HE'AST, or NCEA 
CSFi Cancer slope factor inhaled (mglkg-d)-1 IRIS, HEAST, or NCEA 
RfOo Reference dose oral (mglkg-d) IRIS. HE'AST, or NCEA 
RfDl Reference dose inhaled (mglkg-d) IRIS, HEAST, or NCEA 

TR Target cancer risk 104 
THQ Target hazard quotient 1 


BWa Body weight. adult (kg) 70 RAGS (Part A). EPA 1969 (EPAI54011-891C102) 

BWe Body weight, child (kg) 15 Exposure Factors. EPA 1991 (OSWER No. 9285.6-(3) 


ATe ~veraging time· carcinogens (days) 25550 RAGS(Part A). EPA 1969 (EPAl54011-891C102) 

ATn .c-./eraging time· noncarcinogens (days) ED·365 


SAa Exposed surface area. adult (W/day) 5700 Dermal Assessment, EPA 1996 (NCEA-W.Q364) 

SAc Exposed surface area, child (W/day) 2900 Dermal Assessment. EPA 1996 (NCEA-W.Q364) 


AFa Adherence factor. adult (rng/cm2) 0.06 Dermal Assessment, EPA 1996 (NCEA-W.Q364) 

AFc Adherence factor. child (rng/c;m2) 0.3 Dermal Assessment, EPA 1996 (NCEA-W.Q364) 


ASS Skin absorption (unitless): 

-organics 0.1 Dermal Assessment. EPA 1996 (NCEA-W.Q364) 
-Inorganics 0.01 Dermal Assessment. EPA 1998 (NCEA-W.Q364) 

IRAa Inhalation rate - adult (m3/day) 20 Exposure Factors, EPA 1991 (OSWER No. 9285.6-(3) 
IRAe Inhalation rate - child (nr/day) 10 Exposure Factors. EPA 1997 (EPAI6OOIP-95t'OO2Fa) 

IRWa Drinking water ingestion. adult (Uday 2 RAGS(Part A). EPA 1969 (EPAI54011-691OO2) 
IRWc Drinking water ingestion - child (Uday) 1 PEA. Cal-EPA (OTSC, 1994) 

IRSa Son ingestion. adult (mgIday) 100 Exposure Factors. EPA 1991 (OSWER No. 9285.6-(3) 
IRSe Soil ingestion. child (mglday), 200 Exposure Factors, EPA 1991 (OSWER No. 9285.6-(3) 

IRSo Soil ingestion - occupational (rng/day) 50 Exposure Factors, EPA 1991 (OSWER No. 9285.6-(3) 
EFr Exposure frequency· residential (dIy) 350 Exposure Factors, EPA 1991 (OSWER No. 9285.6-(3) 

EFo Exposure frequency· occupational (dIy) 250 Exposure Factors. EPA 1991 (OSWER No. 9285.6-(3) 
EOr Exposure duration - residential (years) 30" Exposure Factors, EPA 1991 (OSWER No. 9285.6-(3) 
EDc Exposure duration· child (years) 6 EXDOsure Factors, EPA 1991 (OSWER No. 9285.6-(3) 
EDo Exposure duration - occupational (years) 25 !;:,posure Factors, EPA 1991 (OSWER No. 9285.6-(3) 

Age-adjusted factors for carcinogens: 
IFSadj :ngestion factor, soils «(rng-yrJl(kg-d» 114 RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01B) 
SFSadj Skin contact factor. soils «(rng-yrJl(kg-d» 504 By analogy to RAGS (Part B) 
InhFadj Inhalation factor «(ms.yrJl(kg-dJ) 11 By analogy to RAGS (Part B) 
IFWadj Ingestion factor, water «(l-yr)/[kg-dJ) 1.1 By ar.,ogy to RAGS (Part B) 

VFw Volatilization factor for water (UmS) 0.5 RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01 B) 

PEF Particulate emission factor (m3Ikg) See below Soil Screening Guidance (EPA 1996a,b) 

VFs Volatilization factor for soil (nrlkg) See below Soil Screening Guidance (EPA 1996a,b) 

sat Soil saturation concentration (mglkg) See below Soil Screening Guidance (EPA 1996a,b) 


Footnote: . 
-Exposure duration for lifetime residents is assumed to be 30 yeara total. For carcinogens, exposures are combined for c:hiIdnIn (6 yeara) 
and adults (24 yeara) • 



4.8 Standardized Equations 

The equations used to calculate the PRGs for carcinogenic and noncarcinogenic contaminants are 
presented in Equations 4-1 through 4-8. The PRG equations update RAGS Part B equations. The 
methodology backcalculates a soil, air, or water concentration level from a target risk (for carcinogens) 
or hazard quotient (for noncarcinogens). For completeness, the soil equations combine risks from 
ingestion, skin contact, and inhalation simultaneously. Note: the electronic version of the table also 
includes pathway-specific PRGs, should the user decide against combining specific exposure pathways; 
or, the user wants to identify the relative contribution ofeach pathway to exposure. 

To calculate PRGs for volatile chemicals in soil, a chemical-specific volatilization factor is calculated 
per Equation 4-9. Because ofits reliance on Henry's law, the VFs model is applicable only when the 
contaminant concentration in soil is at or below saturation (Le. there is no free-phase contaminant 
present). Soil saturation ("sat") corresponds to the contaminant concentration in soil at which the 
adsorptive limits of the soil particles and the solubility limits of the available soil moisture have been 
reached. Above this point, pure liquid-phase contaminant is expected in the soil. If the PRG calculated 
using VFs was greater than the calculated sat, the PRG was set equal to sat. in accordance with Soil 
Screening Guidance (USEPA 1996 a,b). The equation for deriving sat is presented in Equation 4-10. 

PRG EQUATIONS 

Soil Equations: For soils, equations were based on three exposure routes (ingestion. skin contact, and 
. inhalation). 

Equation 4-1: Combined Exposures to Carcinogenic Contaminants in Residential Soil 

TR x ATe 
C( mg/ kg) = ---__--____--____.........- __~---

x CSFo SFSad< X ABS X CSF I.1hFadj X CSF,IFSadjEFr [( ) + (.J 0) + ( .. ) 1 
lOfimg/ kg l06mg/ kg VF a 

/I 

Equation 4-2: Combined Exposures to Noncarcinogenic Contaminants in Residential Soil 

THO X BWc X ATnC(mg/kg) E _____________------------~-~----------

1 IRSc 1 SAc x AF x ABS 1 IRAe
EF xED [( -- x ) + (-- x ) + (-- x --ll 

r c RfDo lOfimgl kg RfDo lOfimgl kg RfDj VF a 
11 

Equation 4-3: Combined Exposures to Carcinogenic Contaminants in Industrial Soil 

TR x BW. x ATe 
C(mglkg) E __________~~~~----~~--~--~--____~----~~----

IRSo x CSFo SA. x AF x ABS x CSF IRA. x CSFJ. 
EFo x ED0 [( ) + ( 0) + ( ) ] 

l06mgl kg l06mgl kg VF; 

Foomote: 

'Use VF, for volatile chemicals {defined as baving a Henry's Law Constant [atm-m'/mol] greater than 10-' and a molecular 

weight less than 200 grams/mol} or PEF for non-volatile chemicals. 




II 

Equation 4-4: Combined Exposures to Noncarcinogenic Contaminants in Industrial Soil 

THO x Bfi" x ATn 

C(mglkg) = ---------:-::-:-----~~~~~-~~-

1 IRSo 1 SA" x AF x ASS 1 IRA" 
+ (-- x --)]EFo x EDo [ : R""D x 6 ) + (R""D x (; ) 

.1.'0 lOmglkg lOmglkg REDs VY".1.'0 

Tap Water Eguations: 


Equation 4-5: Ingestion and Inhalation Exposures to Carcinogenic Contaminants in Water 


Equation 4-6: Ingestion and Inhalation Exposures to Noncarcinogenic: Contaminants in Water 

THO x Btl" x ATn x lOOOuglmg
C(ugIL) = __________~~~----~~t~~--

IRfi" VF", x IRA" 
EFr x EDr [( RED ) + ( RED ) ] 

o J 

. Air Eguations: 

Equation 4-7: Inhalation Exposures to Carcinogenic Contaminants in Air 

Equation 4-8: Inhalation Exposures to Noncarcinogenic Contaminants in Air 

THO x REDs x BJi" x ATn x lOOOuglmg.. 

Footnote: 

'Use VF. for volatile chemicals (defined as baving a Henry's Law Constant [atm-m'/mol] greater than 10"' and a molecular 

weight less than 200 gramslmol) or PEF for non-volatile chemicals. 




Q/C 

SOIL-TO-AIR VOLATILIZATION FACfOR (VFJ 

.Equation 4-9: Derivation ofthe Volatilization Factor 

( 3 • 14 x DA x T) 1/2 
VF (m 3 /kg) = (Q/C) x x 10-4 (m 2 /cm 2 )s (2 x Pb x DA ) 

where: 

Parameter 

VF. 

T 

9. 

n 

9", 

P. 

Di 

H 

H' 

D.. 

Definition (units) 


Volatilization factor (m1/kg) 


Apparent difTusivity (cm2/s) 


Inverse of the mean conc. at the center ofa 

O.5-acre square source (glm:-s per kglml) 


Exposure interval (s) 


Dry soil bulk density (glcml) 


Air filled soil porosity (LajlLlDil) 


Total soil porosity (Lpon/LlDil) 


Water-filled soil porosity (L.....ILIDiI) 


Soil particle density (glcml) 


Diffusivity in air (cm2/s) 


Henry's Law constant (atm-m'/mol) 


Dimensionless Henry's Law constant 


Diffusivity in water (cml/s) 


Soil-water partition coefficient (cml/g) == K...foc 


Soil organic carbon-water partition coefficient (cml/g) 


Fraction organic carbon in soil (gig) 

68.81 

9.5 x 10' 

1.5 

0.280rn-e.. 

0.43 or 1 - (P"!P.) 

0.15 

~.65 

Chemical-specific 

Chemical-specific 

Calculated from H by multiplying by 41 
(USEPA 1991a) 

Chemical-specific 

Chemical-specific 

Chemical-specific 

0.006 (0.6%) 



SOIL SATURATION CONCENTRATION (sat) 

Equation 4-10: Derivation or the Soil Saturation Limit 

sat = 

Parameter Definition (units) 

sat Soil saturation concentration (rnglkg) 

S Solubility in water (rngIL-water) 

Pb Dry soil bulk density (kgIL) 

n Total soil porosity (L..,./LICIiI) 

PI Soil panicle density (kgIL) 

K.t Soil-water partition coefficient (L/kg) 

koc Soil organic carbon/water panition coefficient (L/kg) 

foc Fraction organic carbon content ofsoil (gig) 

e. Water-filled soil porosity (L.,.,ILtoi.) 

e. Air filled soil porosity (L./L..,;.) 

w Average soil moisture content 
(kg....lk~1 or L.-fkg.,J 

H Henry's Law constant (atm-ml/mol) 

H' Dimensionless Henry's Law constant 

Default 

Chernical-specific 

I., 

0.43 or I - (pJP.) 


2.6' 


Koc x foc (chemical-specific) 


Chemical-specific 


0.006 or site-specific 


O.IS 


0.280rn-e. 


0.1 


Chemical-specific 

H x 41. where 41 is a units 
conversion factor 

.... ,.. 




SOIL-TO-AIR PARTICULATE EMISSION FACTOR (PEF) 

Equation 4-11: Derivation orthe Particulate Emission Factor 

3600slbQle x 
0.036 x (I-V) x (UIIIUt ) 

3 x F(x) 

Parameter Definition (units) Default 

PEF Particulate emission factor (m'/kg) J. 316 x 10' 

Q/C Inverse of the mean concentration at the center 90.80 
of a O.S-acre-square source (glm2·s per kglm') 

V Fraction of vegetative cover (unitless) 0.5 

Um Mean annual windspeed (mJs) 4.69 

Equivalent threshold value of windspeed at 7 m (mJs) 11.32UI 

F(x) Function dependent on UmlU\ derived using 0.194 
.Cowherd (1985) (unitless) 
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 Acrolein 1.0E-01 "" 3AE·01 ftC 2.1E-02. ".2E-02 "" 


4.•E.. I 2.0E-04 I Uf.. ' 2.0E-04 , o 0.10 7..... ' IAcrylamlde 
 9.ISt:·UZ... b.bl:..(Jl CAl 1.tll:.-UJ CIt 1.tlc-UZ .. 

'.OE.., I UE-04 o 0.10 ft.lo., 
 Acrylic acid 2.6E+04 ftC 4.2E+OS "" f.OE+OO "" 1.8E+04 "" 


,,4E.., , 1.00-OS II 1.41.01 • '.71-04 , I 0 10 10M~1 
 Acrylonitrile 1.9E-01 ...• ...9E·Of.... 2.8E-02 .... 3.7E+00 ... 
5.5t:+00 ...• J:7E+Ol.. 8.41:.(JZ... 8.41:.(Jl .. 


UE.oI I I.SE... r o 0.10 15......5 

'.IE-G2 II I.DE-D2 , '.GI!-02 r tDE" , o 0,10 15t72....IAlacnlor 

Alar 8.2E+03. 1.6E+05 ftC 5.SE+02 "" S.SE+03 • 

1.00-OS I I.OE" , o 0.10 11II-1II-3 
 Aldlcarb S.SE+01 "" t.1E+03 ftC 3.7E+00 ftC 3.7E+Ot "" 

5.51:+01 ftC 1:n:-+03 "'-3.7E+OU "" 3.1E+Ol ""I.OE-OJ I '.DE" , o 0.10 I~ IAkUcarb SOlfOne 
••7ItOI I UE.Q5 I UEOOI I S.DE.Q5 t o 0 IO:lOf.OO.2 Aldrin 2.6E·02 at' f.SE-01.. 3.9E-04 COl ".OE-03 .. 1.2E+04 S.9E+02 

UE.oI I U£.ol , o 0.10 55115-14-1 Ally 1.4E+04 ftC t.OE+OS .... 9.1E+02 "" 9.tE+03 ftC 

I.DE" • ..DE-D2 , 2.71:+02 ftC 5.3E+03 ftC T.8E+01 "" 1:81:+02 "" 

'.0E-02 h UE-04 I o 0.10 107.05-1 


o 0.'0 107·'''' IAIIYI alCOhOl 
Allyl chloride 2.7E+03 ftC S.2E+04 ftC 1.0E+OO "" 1.8E+03 ftC 


I... " o 001 7U"~5 
Aluminum 7.SE+04. 1.0E+OS...... 3.7E+04 ftC 

3.01:+01 ftC n5E+02 "" 1.5E+01 ""4.0E-04 o 0.01 2015"'~'IAIOmInUm phosphide 
1.0E-04 3.DE·04 , o 0.0 .7415-2... Amdro 1.6E+Ot ftC 3.2E+02 ... 1.fE+OO ftC t.1E+01 ftC 


'.GI!-OS I '.DE" , o 0.0 134-12.. 
 Amelryn ".9E+02 ftC 9.6E+03 "" 3.3E+Ot "" 3.3E+02 ftC 

3.81:+03 "" 1.5E+O~;6E+UZ-nC 2.6E+OJ ftC7.DE-02 II f.OE" t o 0.10 511.27·5 IIll-AminOpnenol 
2.0E.Q5 " 2.DE.Q5 , o 0.'0 504-24-5 .. -Aminopyrldine f.1E+OO "" 2. fE+01 "" 7.3E-02 ftC 7.3E-Ot ftC 


UE'" UE.. , o 0.10 3:I0I\l...1·1 
 1AE+02 ftC 2.7E+03 ftC 9.1E+OO ftC 9.tE+01 ftC 

2.tI!-112 I "'e nit 'III4-4.·'IAmmonla 
Amitraz 

1.Ut:+UZ ftC 


2.DE'" I o 0.10 mua.o 
Ammonium sulfamate 1. t E+04 ftC t.OE+OS .... 7.3E+03 "" 

'.71·111 I UE.. , 2.tI!-04 I 0 0.10 IU)'3 
 Aniline 7.8E+01 ...- S.3E+02 .... t.OE+OO ftC 1.2E+01 ..­

4.DE-04 I o 0.01 7440-»-0 IAntimony and compoundS 

7.oE'" " 

l).UI:+OO 3.01:-013.01:.+01 ftC 7.5E+02 "" 1.l:It.+Ul ftC 

o 001 131...... Anllmony pentoxlde 3.7E+01 ftC 9.4E+02 ftC t.8E+01 •'.0E-04 " 
S.7E+01 ftC 1.7E+03 ftC 3.3E+01 "" 


4.DE-04 II D 0.01 1U2..1.tIAnumony lel.fOXIOe 

'.0E-04 II o 0.01 21:JCO.74-5 Antimony potassium tartrate 

J.OE+Ul ftC l.l:Il:+U", "" 1.Ot:+Ul ftC 

o 0.01 t~ Antimony trioxide 3.0E+01 "" 7.SE+02 ftC 1.5E+01 ftC 


UE-G2 I UE.. , o 0.10 7411$.24-5 

4.0E-04 " 

Apollo 7.1E+02 ftC 1.4E+04 ftC 4.7E+01 "" ".7E+02 "" 

2.SE-02 I I.DE-G2 II 2.SE-02 I S.OE-G2 , o 0.10 140-5'-1 IAr.mlte 
 1.81:+01 eal.2'E+UT CoO ve::bi CIt 2.tE+OO "'" 


30E-04 I o 0.111 7440.311-2 
 Arsenic (noncancer endpoint) 2. t E +01 "" ".8E+02 ftC 


I.SE" I 1.0E-04 I 1.1£001 I o 0.111 7440-31-2 
 Arsenic (cancer endpoint) 2.9E+Ot 1.0E+OO 
UE.Q5 I nIII nIII "144-' IArsine (see arsenIC for cancer endpoint) 

3.8E-Ot CAl' 3.0E+OO "'" 4.5E-04 "'" 4.SE-02 COl 

5.2E:02 "" 
".9E+02 110 9.6E+03 .. 3.3E+01 III 3.3E+02 III 


1.0E-G2 I lOE-G2 , o 0.10 31.'7.71·1 

'.OE-OS I '.GI!" , • 0.10 f.''''24 Assure 

2.7E+03 III S.3E+04 .. 1.8E+02 III 1.8E+03 III 


2.2E.o1 II S.SE-02 " 2.2E.o1 r ISE-G2 II o 0.10 "12.M-fIAtr.Zine 

Mulam 

":.ut:+uu "'" I.JI:+Ul "'" 3.iE:02 .. 3.0e:oi "'" 

4.GI!-04 I •.0E-04 , o 010 11751-41·2 
Avennedln 8t 2.2E+01 ftC ".3E+02 ftC t.SE+OO "" t.SE+01 .. 


UE.oI I 1.IE"1 o 0.10 10:\.1).3 
 Azobenzene ".OE+OO "'" 2.7E+01 .. 6.2E-02 ... 6.1E-Ot "'" 



S.J.Smucht P.2 ~ 11ft 0lII0119t 

1Wy: IoIRIS ""H£AST ""NeEA ..wITHDRAWN o-OIMot EPA DOCUMENTS ..ROUTE EXTRAPOIATIO'! ••-CANCER PRO ...-NOIICANCER PRO ....SOtl SAtUAATION ......cEII.INO lIMIT ."...,..: 111:" IGalt!!! ..........: I'll" lOX u) 


,. ;.~., . tI.,::FOR PLANNING PURPOSES :.~ ~.:'< ;~; 
~ 

TOXICITY INFORMATION CONTAMINANT 
v •• 'n

SFo RIDe hH , RID! 0 •• CAl No. 
11(~ (~; 111~ ,,;,C~ C li0ii. 

Utl.a I l.4e~ .. o 0.01 
uti.. , 4.oe.. , o 0.10 2.2E+02 ftC 4.3E+03 ftC 1.SE+01 III: 1.SE+02 III: 

'.oe.... ue... , o 0.10 l6E+!)3 III: 3.2E+04 III: 1.1E+02 III: 1.1E+03 ftC 

ue.. , UE-02 , o 0,10 . E+03 ftC 2.lE+04 ftC 9.iHOi III: 9.iE+02 III: 

"oe.ol r o 010 1.6E+04 I'll 1.0E+OS mil 1.1 E+03 ftC 1.1E+04 III: I , 
III:-III: 
III: 

ue-02 I U£-02 I 1.7£... I 0,10 71 ...."2 u' 3.0E·02 2.0E-031.01..'. 
2,3E<02 I :s,oe.. , ue<02 I ue.. , o 0 to 82·87·5 a 


4.oe+oo , 4,oe+oo I o 1U0 1$.15-0 
 III: ftC 4.0E+02 2.0E+01""'" 1.3£+01 I 1.3(+01 , o 0,10 11-07-7 u 
:toe.ol , o 0.10 11JO.51.. ftC'.oe.o. " 

•.7£.01 I I.7E.oI , I 0.10 100-44·7 u u u u 

!.II":S' 
 UE+OO I 1.71.... I o 0.01 744.....1·7 6.3E+01 3.0E+OO 
I,oe... I I,GE'" r o 0.10 141 ....2 nn + 
UI-02 I I,Nt.o2 , o 0,10 Blphenlhrin (Talslar) 8.2E+02 1.6E+04 ftC S.SE+01 III: S.SE+02 III:ftC.:leS7...·' 

i.i·BlphenylJ.OI..a I Uoe..a, I 0,10 n·52.... 2.3E+03 ftC 2.4E+04 I'll 1.8E+02 III: 3.0E+02 III: 

1.11+00 I Ul+OO I I 0,10 
4,oe... , UI-4tI II 4,oe-02 , I 010 2.SE+OO u 7.4E+OO u 1.9E·01 u 2.7E-01 u'.oe-02 " 

1.9E-04 u 4.3E-04 u 3.1E-OS .. S.2E-05 ... 
1.011!-4tI II UE..... • 0,10 I_I 
2.11.... U!OOZ I I 0,10 542·86-1 .. 

u' u u 4.8E+OO .. 

I,oe... I I,oe... , o 0,10 eo.oS-7 


Ue.ea I 2,GE-02 I U!-4tI , UE.ea r o 0,10 117-81·7 

ftC III: 1.8E+03 III: 

'.oe... I ue.. II o 0.10 744..... 2 .. III: 

20E.e4 .. o 0,10 ,.37.07-2 7.3E-01 III: 

UI.e2 • 1.11'" II I 0,10 5 I..es.t 2.8E+01 ftC 9.2E+01 III: 1.0E+01 III: 2.0E+01 I'll 

UI.ea , :UIE.e2 I U£-02 r 2GE.ea , I 0.10 7S-n.. + 
S.6E+01 u' 3,8E+02 u' 1.7E+OO ..' 8.SE+OO .... 8.0E-01 4.0E-02'.II!" , UI.ot I S,II!" I 2,oe... , o 0,10 7S-2S-2 ,....,..I 0.10 3.8E+OO III: 1.3E+01 III: S.2E+OO III: 8.7E+OO III: 2.0E-01 1.0E-02Ul'" UE'" 

o 0,10 


5.0£" II 5,oe.. , o 0,10 2104·...3 
 I'll I'll III: III: 

a,oe... , a 0,10 1""114·5 III:2.01... ' 

ue.ea I 2,oe... , a 0,10 ,....11-2 
 III: 

I.IEoOl , 1.I!.o11 I 0,10 I...... u u u • 
I,GE41 I I.oe.ol , o 0.10 71·3e-3 1.7E+01 9.0E-01 
5,GE.ea I S,OE.ea , o 0,10 2COS-41·5 


utl..a .. t.oe.a , I 0,10 104·51" 
 1.3E+02 III: 5,SE+02 III: 3.7E+01 III: 6.1E+01 .. 
UE-II .. ue..a , I 0.10 


I.II!oI. II 1.1I!". , I 0.10 104-1-.. 
 t..tC·U': .. .... VC.U"" III: "./C~l .. a.1C.Ul .. 
9.3E+02 .. 9.3E+02 .11 7.3E+02 _ 7.3E+03 _ •.•n;~02 1.1E+02 

I,oe+oo I I.oe+oo , o 0,10 1IS-'Io.1 
2.01'" , I,.'" , o 0,10 ......, 

5.5E+04 ftC 1 (I!"" '''15 _ 3.7E+03 III: 3.7E+04 .. 
+ r .JJ III: 1.1E+Ol i.1E+02ue.e3 r o 0,10 75-eO-5 III: III:3.OE.. " 

"oe~ I UE+OO I 1.11.05 • o 0.01 7440-4'" 3.7E+01 ftC 9.3E+02 III: 1.1E-03 .. 1.8E+01 III: 8.0E+OO 4.OE-01 
9.0E+OO 



\ 
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FOR PLANNING PURPOSES 

~ 

, . . ~ ': . 
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIAL GOALS.(PRGs);: SOil SCREENING LEVELS 

V .kln . (,' '.:' ;;.U'~': ~t.OIWndWeter.c. 
1F0 RIDo IFI RfDI o •. CAlHo. R••ldMlI.. Indu.trf.. A/fIbIefttAlr . T...W~\'~~; ... ~~. ';~ DAF1 . 

1l(~ ~ 1"~ f~ C I0Il. 8oI11mg/kg) 8011 Cmg/IIg, (uglmAS,· (ugIIJ;. .,;.... . , ........). , Cmg/k.) 

UE.03 ~ 

1.000.ot 

2.01£.03 

I 

I 1.1£.03 r 

UE.ol 

UE.03 

r 

r 

o 0.10 

o 0.10 

1~2 

24ZiH8-1 ",,­ ca­ ",,' 

ftC, ... 
UI.03 ~ U£.ol' ue-m , UE.oI r o 0.10 1~2 CII 

2.01£-02 II 

1.00.ot I 

2.01£-02 r 

1.11.0' ; o 0.10 

o 0.10 

U.25-2 

l1li-74-1 "" "" CII 

I\C 

CII 6.0E·01 3.0E-02 
5.GE.o, I UE.03 r o O. '0 15u.411-2 

u£.o, I 

tAe.., 

7.01£-04 

I 

I UE-02 I 

l.Ie.., 

s.n-04 

I 

• 

I 0.10 75-15-0 
",," ca' "'" 

+ 
7.0E-02 

+ 
3.0E-03 

1.01£-02 I UE-02 r ftC, 

1.01£.0' I I.GE"I r o 0.10 ~ I\C 

2.01£.03 I 2.GE.o, r o 0.10 302·17.0 I\C I\C I\C I\C 

UI!-02 I UI-02 r o 0.10 1»-10-4 ftC, 

4.l1E.oI II 

'."1 I ...... , 
2.01£-02 I 

4.GE.oI , 

ue..1 I U£-OS 

2.GE-02 

• 

r 

o 0.10 " ..75-2 + 
1.BE+OO 
1.1E+03 

CII' 

ftC, 

+ 
1.2E+O1 CII' 

2.1E+04 ftC, I\C 

CII 

CII' 

I\C 

1.0E+01 S.OE-01 

t.oe.ol 1 

UE.os 1 2.1E-01 I\C 

toO 

1 0 10 107.l!Q.O 

UI!.03 ~ 2.0£.0' r o 0.10 ft.,,-t I\C 

IH-OIII r 1.1£-0lIl1 I 0.10 537·21-'1 ftC, I\C I\C ftC, 

4.01£.03 1 4.0E.03 r o 010 1..47-t ftC, 

2.1'1-01 .. 

2.GE-02 

2.01£-02 

2.01£.01 

1 

I 

" 
2.n.o1 " 

UE-03 
2.0£-02 
2.GE.oI 

" 
r 
r 

1 0.10 

o 0.10 

o 010 

, ..110-1 

"O-Is.. 

14.".' "" "" 
I\C 

"" I\C 

2.GE.(12 " 

2.GE-02 " 
4.01£.01 .. 

1.41001 , 

2.GE-02 

UI.03 
4.0£.01 

'-4£001 

r 

" 
r 

I 

0010 ..... 
1 010 Uti..... 

I 0.10 100000..' 

I 0.10 7ua., 

ftC, IIC I\C 

I\C 

ftC, 

I\C 

I\C 

1.41!001 r 1.4EoOl I 0.10 7504s.. I\C 

0.10 "IUs.. 

'.IE.03 I 1.01£-02 1 '.IE-02 I I.GE-02 r 1 0.10 "·814 
1.31-02 
5.IE.o1 

" 
~ 

UE.03 
Ul.ol 

" 
, 

I 0.10 

o 0.10 

74-17·' 

",11..2 

ca 
CII 

4.t!.f1 " 4.1£.01 , o 0.10 3115-134 CII 

UI.ot I UI!"2 , I 0.10 It·5I-' I\C 

UE-02 " UI-02 , o 0.10 IPH~' CII 

1.1E-02 " 
I.GE.03 I 

1..-02 , 

IGE.03 
r 
, 

o 0.10 

I 0.10 

100.00-5 

ft.S7-t I\C I\C ftC, 

CII 

ftC, 4.0E+OO 2.0E-01 

UE-02 II 

UI-02 , 

1.11-02 I t.IE-02 , 
UE-02 " 
UI!-02 , 

I 

o 

0.10 

0.10 

7,.2114 

'111'" 
I\C ... 

2.01£-02 I 2.01£-02 , I 0.10 ...... IIC III III 

2.GE.o' I 2.01£.0' , o 0.10 '01-2'4 toO 

I.GE.03 I 

1.01£-02 " 
5.GE-02 I 

1.0£.03 , 

1.01-02 r 
1.01£-02 , 

o 0.10 21121 ....2 + 
S.SE+02 
2.7E+03 

ftC, 

I\C 

+ 
1.1E+04 
S.3E+04 

ftC, 

I\C 

3.7E+01 
1.BE+02 

I\C 

IIC 

3.7E+02 
1.BE+03 

IIC 

I\C 

I\C 



'.J. SmudI., ~ Oft _1M'.4 

'. FOR PLANN~NG'PURPOSES i:::.~A,~ "~~"~~~ .. !, :j.,::·:~~,;'~{t· '.v" 

t!'" .,;;.;Jljl",:,. ", .' ."'i;1j;. I,d !)'1-.'- ~ 

':,:-r;"::~}:~:¥i;,~"'~'~;~ ',: ' 
TOXICITY INFORMATION 

.' ~ :~ '·L. '. .;: ~ 1::;" :;. . :;. ';' :;itt. ~ 
; . CONTAMINANT ..... I PRELIMINARY REMEDIAL GOALS 

.: ,,'1 :1 
iU·SCREENING. lEVELS 

iiIjt_·..'~W"" :',,

·14..:...··:..., 

!.t1l000 1\ 

UE..I II 

2.4E-III 1 

UE.oI 

UE..I 

I.tE-02 II 

UE.ot 1 

1.41000 II 

'._1 
I.OE.ot • 

UIl.ot II 

4.21001 I 

2.•"" I 

UEOOO 1 

t.Oll.ot • UIlOOO • 

t...-t I 

2.oe.o:1 II 

1.-111 II 

•.000.ot 1 

UE.. 1 
UIl.ot , 

UE.ot 1 

I.OE.ot I 
UIl.ot I 

2.OIl.ot 1 

'.0I!.0t 1 
UIl-llI 

t.Ol-II I 
UE.ot 1 
1.OII!.ot , 

'.0Il000 I 
2.01-111 I 

I.OE.03 I 

tOll.ot I 

7.51-03 I 
I • .ot I 

3.0Il.02 I 

UI.ot I 

1.0Il'" I 
tOll.ot 1 

4.0Il'" 1 

• .111.04 II 

4..-13 • 
t... , 

1.41.0' f 

UE-II , 

UE.., , 

UE.oI , 

'.'E.ot , 

2.•.ot 1 UI!.Q2 , 

1.f~.05 f UE-lIS II 

RI'DI 
,......-41 

'.OI!-OoI f 

V ••", 
o a. CAl .... 
c .... 

o 0.01 .. 

00.01 '.......,4 
Ull.. I 0 0.01 ,-...... 

o 0.0' 1007...5-2 

o 0.11 7_" 

!.OIl.ot f 0.10 123-73-. 

t.tl.-t I 

2.0I!" f 

nI'II 

o 0.10 542.&2·1 

o 0.'0 92.01-1 

o 0.10 544-124 

o 0.10 -'It-S 

00.10 .-, 

o 0.'0 505-77... 
o 0.10 57-12·5 

'.IE-Ool I I 0.10 , ...... 

o 0.10 lSI·.. 

00.10 ...' .. 
00.10 .-. 

o 0. 10 143-33-' 

o 0.10 557·21-1 

5.111000 f 0 0.10 1......1 
UE-III , 

'.OI!" , 
1.000.ot f 

7.51.. , 

1.000.ot , 

'.OIl.ot , 

UE.ot , 

• O. 72·54-1 
o 0.• 72·ss., 

'.OIl-Ool' • 0.. SQ.2I-, 
1.0Il-02 , 

•.0Il'" , 
o 0.10 23QS.I.... 

'.0Il'" r • '.10 S3J.4'" 
4..-13 r 1 '.10 ,..... 
t .... r • '.10 10Wl.. 
2.OIl.ot, • 0.10 124.....1 

UE.05 1 0..,. M-t2.. 11.2·0jbrOmO"'~propane 

u~..t I UI.J14 • 7.7I!-II1 1 UIl.as II I 0.10 1111-.,... 

....... , .. 
............ Nt,;··· ....,...st I'i:;.a; .; ,Ug;q , 

4.SE+02.. 1.6E-04 .. 
... 8.4E+01 .. 2.3E..Q5 .. 

lie 2.9E+04 IIC 2.1 E'()2 ... 2.2E+03 IIC 

3.1E'()3 .. 
... 1.'tC<PU,) ... 

.. 3.SE-03.. 5.9E'()3 .. 

", OAF 20 DAF1 • 
l'(MoIko' , c...., 

3.BE+01 2.0E+OO 
3.8E+01 2.0E+OO 

... 4.0E+02 IIC 6.6E+02 IIC_.t-1----------1 

..... 
+U't ... 

S.3E+03 ftC 

4.3E+04 lie 

.. 
ftC 

... 
1.8E+02 ... 
1.SE+03 ... 

ftC 

ftC ... 
ftC ... 
no: 

ftC 

ftC 

ftC 

ftC 

ftC 

..' 

IIC 

ftC .. 
IIC 

IIC 

.. 1.1E+04 .. 3.7E+01 .. 3.7E+02 .. 

.. 3.6E+01.. 8.0E'()2.. 1.0E+OO .. ... 

".OE+01 2.0E+OO 

"6E+01 
... + 

3.2E+01 2.0E+OO 

".OE'()1 2.0E'()2 

"CAL·Modrn,d PRO" (PEA. 1114) 8.OE.o2 UE-04 4.7E.o3 
11.2-Oibromoelhane 4.9E'()3.. 2.9E-02... 8.7E'()3 ... 7.8E-04 .. 



IU._.. PogeS !>$Ihl ... _lit. 

..;'...• " ).~ ,... <. •. ;;j~~:;1~q;;:·[1~;U~.i~ r' ~FOR PLANNING PURPOSES i,;,' 

'. ",, . fft";"f(V:i~~~·:~;· ~}~.~\,~:, .' . 
',"";':, ,. TOXIC~ INFORMATION CONTAMINANT , PRELIMINARY REMEDIAL G8AtS(~~G.);h~oii!'·SCREENING LEVELS 

,:;. j " ' ,''''''';.1.•'" .~l\. •. j" ••t,.,~ ... ".;'r:'" V .kln :" :·tt~r;. ,;'~i i~~t;ft:41.~:(·.· 'toGiwnd w.t... 
: 1F0 ;' . RfDO ,.,'. ~ iF!, RfDI . o .... CAlNo. AmbIIII'ItAlr~""T"W"'4:,,;aij·.r~DAF.20~., DAF1(tng/II,.tlllftllllcl-clJ ' (1ftIIIIcI-cIJ' ·'·1/(1ftIIIIcI-cIJ . C .01 .. 'A '''', ,) .•. ,.~. ,~ '~.",:~. 1;.,:, ,"'§ 'd"",~ ~ .CUOIm 'h~",(""h·,, __ ~.,'{mWkI'•. '. CmgIIc" 

'.01-01 I t...., • o 0.10 14·14-2 + ftC 

, .•~ I , .•~ t o 0.10 tlll-OD-. 1.6E+03 ftC 3.2E+04 ftC 1.1E+02 ftC 1.1E+03 ftC 

•.•~ 1 UE-C12 " , 0.10 ts·5I).1 3.7E+02 III 3.7E+02 III 2.1E+02 ftC 3.7E+02 ftC 1.7E+01 9.0E-01 
UI!-'2 R 1 • .., .. 1 0.10 541·73-1 ftC 

1.4£..2 II 2.01'" R 2.4£~ , 2....' I I 0.10 1**7 .. .. .. 2.0E+OO 1.0E-01 
UE.oI I U£..lr o 0.10 fI.....1 7.0E-03 3.0E-04 
U£>DO • •.•>DO _ I 0.10 7lI4-II.o 

J.•41 I S7E~ II I 0.10 7$."'­ 9.4E+01 ftC 3.1E+02 ftC 2.1E+02 ftC 3.9E+02 ftC 

1.01.01 II 1.4E.o1 II I 0.10 7$-)1·, 

UI!"21 2.1E.03 , UE..2 I 2.1E.03 • 0.10 107-118-2 

'.01-11' I IOE.03 I t.IE-III I '.DE·D' t 0.10 '5-35-4 

I.O£~ " I.DE4' t I 0.10 ISII·SI-2 

2.0£~ I 2.01-112 , , 0.10 ,seen 
UE.03 I '0£.03 , o 0.10 lJO.I3-2 ftC ftC ftC ... 1.0E+OO 5.0E-02 
•.•~ I ...~ , 00.10 ...., ... ftC 

1.0£42 I I.DE~ , o O.OS 14-1,.1 ftC 

"'£~II tle4 r "'E~ • I.IE. I I 0.10 '''''·5 ... 3.0E-02 1.0E-03 
Ue..-t " '.01.04 I UI4, " UE4 I , 0.10 542-1U ..' .. CIt .. 4.0E-03 2.0E-04 

'.014 I '.014 t o 0.10 1111-23-. ftC 

UE.o, I '.01.04 I 2.1E4' t 1.4E.04 I o 0.10 .2·13-' CI­ CI­ ... CI-

4.4e.o, • UI!-II' , o 0.10 115-32·2 CAl .. 
1.1I!.e2 II I.n.et " I 0.10 7MU IIC 

' ....II 1.1IE-05 I UI"I I 5.01-«1 t o 0.10 8O-5M ..­ CI .. .. 4.0E-03 2.0E-04 
I.n. II HE4. o 0.10 112·34-5 ftC 

2.•>DO h 20£>DO , o 0.10 II'·IG-Q ftC 

t.lE~ " t.,E-«t t o 0.10 .17....' ftC ftC ftC 

UI!. I '.014' I 1.2£4 t 1.014' t o O.lD 1!I3-n.1 CI 

'.IIE'" I '.DE'" t o 0.10 .....2 ftC 

4.n<G3 II 4.n<G3 t .. .. 1.4E-06 .. CI 

'.DE~ I '.DE~ t ftC 2.9E+02 ftC ftC 

2.01'" I J.OI!~ , ftC 

1.11..' r '.IE..I I ftC ftC 

•.•~ I '.01'" t ftC 

2.•~ I 2.1IE'" t ftC 

2.01.04 I 1.0£.04 t o 0.10 80-51., ftC nc ftC IIC 

1.4E~ II U£~ , o D.'O 11..110-4 .. 
UE" t 5.7£... I 0.10 12....., ftC 

2.01. I 2.01. ,. o O.ID 12...... ' ftC 2.1E+03 nc 7.3E+OO ftC 7.3E+01 lit; 

HE4' II 1.5141 , 00.10 ...., .. 4.0E+OO • 9.0E-03 .. 9.0E-02 .. 
UE.o, II UE41r CIt 

UE>DO II • .2E>DO r o 0.10 U...,., CIt CIt CIt 7.3E-03 • 
UE>DO • UE>DO • o 0.10 57-14-' CI CIt • 2.6E-02 CIt 

UI..' • J.n.... 00.10541).1 .. 
1.01.01 II UE.03 I o 0.'0 ""2-2 5.4E+03 ftC 1.1E+05 ftC 3.1E+01 ftC 3.7E+03 lit; 

'.01"" II ....., r o 0.10 122.... 5.5E+01 ftC 1.1E+03 ftC 3.7E+OO ftC 3.7E+01 ftC 
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TOXICITY INFORMAliON 	 CONTAMINANT PRELIMINARY REMEDIAL GOALs (PRG.)i's6~~·SCREENING LEVELS. 
""!" "~.' ~ ~. " •,1 Y IIIdrI 	 ." , :;,:,.;',; .•q;.'fJ~"$J' ·...........GroundWat., 


1. 	
.,. " 1tIDO, .~ ; IA '.1tIDI . 0 ... CAS ..... , R....... Indue.... AriIIIntAlr. T.w.w ;.~.".~ ,'DAF20 DAFt 

' ' 
'" 

til........ ~ C .... 	 loa ImoIkl' loa CmoIkll (utlm"JI '.. :; , lutIII')- ~ ~~t" "f,'r .11 ImoIkI'
.~'("""" -:' 
UI!-OI I UI-OI r nol 1.11:+UJ l.l c+U4 IIC I .~C,"'u I IIC , .~r:9\I" IIC• 0,10 I....' ... I". --"' 
1.01... I 1.01... , o O,to 111-21-1 2.6-0Imethytphenol 3.3E+01 '" 8,4E+02 '" 2.2E+OO '" 2.2E+01 '" 
UI!-OI I UIE-OI r o O,tO .... 3.4-OImethylphenol 

'" ... 
5.5E+01 '" 1.1E+03 '" 3.7E+OO '" 3.7E+01 IIC 


f.0£..1 ~ UIE..' r D 0,10 '31·114 

1,.-0' I t..-O, r o 0,10 1:10-8''­
UI!-OI , J,.-OI , IIIo 0.'0 '"-' 
",0£'" II ",0£'" , o 0,10 521-34 '" '" I,.'" I I.... , 08.10 ...... 5.5E+OO '" 1.1E+02 '" 3.7E-01 ... 3.7E+OO '" 

UI!'" .. 4.... , D 0.10 IGO-2S-4 
 2.2E+01 ... 4.3E+02 '" 1.SE+OO '" l.SE+01 ... 
2.•-01 I 2,0£-011 , 

1.11-011 ,.-0, , .. 	 ..'" CAl 	 CAl ...!.OE,1Il , o 0,10 12M ... ' J.•'" I 
1.0£-011 .. 1.•-011 , o O.tO ....»2 + + 	 + '" I.• .., , I.•'" , o O,tO ....5-7 5.SE+01 '" 1.1E+03 '" 3.7E+OO '" 3.7E+v1 '" 
J.•-OI .. 1,.-01 , 1.1E+03 '" 1.0E+04 III 7.3E+01 '" 7.3E+02 '" 1.0E+04 1.0E+04 

1.11,", t ••I.., • o ..,0 123-11·' 
o 0..0 "'....... 
 ....CAl CAl CAl1.11.... 	 o 0,113 1741-0''­I.... " 

1.•-01 I ".-01 r • 0, to 1174t.7 '" 2.lII-0I I U£·02 , O'~IO 122·... + IIC 

..... I 7.n-o, I o 0,'0 122.7 5.6E-01 CAl 3.71: i 00 CAl 8.7E-03 .. 8.4E-02 .. 
UI!'" • 1.11.., • o 0.10 127..,.' 

:)."r:-u" CAl ".:)C-Ul ell , .or:-u4 CAl 

4.9E+02 '" 9.6E+03 '" 3.3E+01 '" 3.3E+02 IIC 


J.JI!.«I , UI!'" r o 0.10 Il$-00-7
....... 
 ...1... , o 0,10 ,m·n·7 
1,11!000 , 5.5E-02 ell 3.7E-01 CAl 8.3E.04 .. O."r:-u" ..'.,e..... o UO 2102....' 
• .1£... , ......... 
 ...4, • .os , 4,O£.os r 00,10 ...... '" 	 '" '" 1..-01 I ',0£-01 , o 0 to 505-2t-S II1II 

J,O£-OII , 2.OE-OI r o 0,10 1»54-. II1II ... ...4,.-011 , 4,DE'" r o 0.10 ' ....10.. '" '" 1.8E+01 9.0E-011.11..11 UI-tJ f • 0,10 11...,..7 '" 
2.Ge.a I 2.•-02 , o 0,10 145-n-s + 	 . '" 1.6E+01 '" 3.2E+02 IIC 1.1E+OO '" 1.1E+01 II1II 1.0E+OO 5.0E-02I,.'" I S,DE'" , o 0,10 72·:10-8 

,.t£~ , 2,.'" " UI!-OI I 2,.'" I I 0,10 .OI-ft-I 
s.n-Oll , 00,'0 , ......, +U.i: '" II1II ".1 r:-'Ul '" ~. 1 r:1-U~ II1II'.n-Ol r 

UE.02 , UE.02 r 1.4E+03 '" '" 9.1E+01 '" 9.1E+02 '" 
2.7E+02 	 1.8E+01 110 1.8E+02 1101,0£'" rI.•'" , '" 

IIC1,0£'" r o D,tO 5a.IHI .•'" I . 

",.-0, • I.n-Ol I o 0,10 liND-I '" 1.SE+04 lie'" lie 1.1E+04 IIIS,IIl-O' " ',DE'" , • O,tO tIt.ls.t...... , UI!.ot • , 0,11 '41-11-4 .. 	 .. ..lie 

4.tI!-OI , I 0,10 I....UI-OI " 
1.3E+01 7.0E-011,.-0' I :r.•-Ol , 'G0-4'"I 0.10 '" ,...... + UI1.11000' I O,to 7s.ao.:1 

1.6E+04 '" 1.0E+OS _ 1.1E+03 '" 1.1E+04 '" '" :1,.-0, ~ s.•-O, f o 0,10 .111-71-4 
, .... 'I' .. :r,0£.., , 1.1E+03 ... 2.1E+04 .. 7.3E+01 '" 7.3E+02 ..o 0,10 107·'5-' 
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TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIAL GOALS (PRG.) : SOIl.;. SCREENING LEVELS 
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SFo RIDci 
" 

". SF! RfDI o ..... CASNe. RHldenllel Induebtel AriIIent AIr .Tlip W8t.r ,:~~i:;' ~:; rw: 20 DAF 1 
tl(mg/II~ ImgIIi..., tllmg/llg-dl ImgIIr~ c ...... SolI (rngllcgl loll (rngllcgl (ughnA31 (ug/I)J..:,~. ~,'., . ,< (""""" (mg/II" 

UE_ 1 UE_ r o 0.10 107·21·1 lID 

I.OE_ II 

'.1£-01 h 

l.lE'" 

I.IE'" 

r 

I 

UE-4ll 

1.1£-01 

II 

, 

l.lE'" II 

I.IE'" : 

o 0.10 

1 0.10 

= 0.10 

lt1·~2 

7~21" 

....S07 

nc.. IIC.. 2.1E+01 
1.9E"()2 

nc 

.. 
2.1E+02 
2.4E-02 

nc 

.. 

..­
UE-4ll 1 2.OE-4ll r I 0.10 ..37 nc nc 
I.OE-412 II I.OE-412 r 1 0.10 17..),2 nc 

1.0E.05 1 I.OE.05 r 00.10211_5 nc 

'.OE_ 1 3.0E_ r nc 

I.OE'" 1 I.OE'" r nc nc nc lID 

2.5E-04 1 UE-04 r nc 

UE-412 1 UE-412 r nc nc 4.7E+01 nc nc 
1.0E-412 1 nc 

1.0E-412 1 

2.0E-412 1 

1.0E-412 1 

1.0E-412 

2.0E-412 

1.0E-412 

r 

r 

r 
1.1E+03 
3.3E+03 

nc 

nc 

+ 
2.1 E+04 
6.4E+04 

nc 
nc 

+ 
7.3E+01 
2.2E+02 

nc 
nc 

7.3E+02 
2.2E+03 

nc 

nc 
nc 

UE.., 1 

1.IE-4lll 

1.OE-412 

1.oe-411 

1 

1 15E-4I3 

t.lE-4ll 

r 

r 

I.OE-412 

I.OE-4I1 

r 

r co· .. .. nc .... 
2.0E'" 1 
1.5E-4lll 
2.0E_ II 

UE-412 1 
2.0E'" 

2.0E_ 

r 

r 

00.10 

o 0.10 

o 0.10 

....12·' 

!IC).OCJ.O 

.....1" 

8.2E+03 
1.0E+OS 

nc 

..... 

+ 
1.0E+OS 
1.0E+OS 

+ 
nc 1.SE"()1 
..... 7.3E+03 

co 

nc 

S.SE+03 
7.3E+04 

nc 

nc 

nc 

3.11_11 

I.OE_ 1 

t ••.., 1 

UE_ r 

'.OE_ 

t.IE'" 

r 

r 
o 0.10 17-4s.1 

+ 
2.SE+OO 
1.2E-01 

nc 

co 

+ 
8.SE+OO 
7.9E-01 

nc 

co 

+ 
3.7E+OO 
1.8E-03 

nc 

.. 

+ 
6.1 E+OO 
1.8E"()2 

nc 

nc 

.. 

1.0000l II 

3.0E-02 1 

J.0E413 1 

1.0000l 

3.0E-412 

r 

r 

1.4E-412 II o 0.10 te-OI-I + 
8.9E-03 
l.SE+01 

co 

co 

.. 
co 

.. 

.. 
1.3E"()3 

2.2E+OO 

lID 

.. 

.. 
•.0E.&4 1 4.0E-04 r nc 

4.0E.&4 1 UE-04 II nc nc nc nc 

1.OE-4ll 1 I.OE-4I1 r nc 

UE_I 

1.0E.05 1 

UE-4121 

5.0E.&4 1 UE_I 

5,0E.05 

UE-412 

1.0E-04 

r 

r 

r 

nc nc 
co 

4.7E+01 nc 
1.SE-03.. 

nc 

~.7E+02 nc 
.5E"()2 .. 2.3E+01 

1.1E_1 

1.IE_1 

7.IE-412 1 

UE_I 

1.I1!_1 

UE.05 1 

2.0E'" 1 
1.0E.&4 1 

2.0E.&4 II 

l.ll!_1 

1.IE_1 

7.7E-412 1 

UE_I 
1.IE_1 

UE.05 

2.0E'" 
1.0E-04 

2.0E.&4 

r 

r 
r 

r 

o 0.10 loa4-574 

o 0.10 17-82·1 
o 0.10 .,..74-1 

o 0.10 er_, 
0004 " ....... 
o 004 " ..ISo7 

8.6E-02 
3.0E-01 

nc 

co 

co 

nc 

co 

.. 
ca 

1.1E-03 
3.7E"()3 

nc.. 
.. 
.. 

7.3E+01 
4.2E"()2 

1.1E"()2 
3.7E"()2 

IIC 

.. 

.. 

.. 

2.0E+OO 

5.0E-04 
3.0E"()3 

3.0E"()S 
1.0E-04 

1.5E_ II 

1.._1 

I.2E+03 1 

1.4£-4121 

3.oe-04 1 

7.0E413 1 

1.0E'" 1 
1.0E.&4 1 

UE_ r 

,.- 1 

...E+03 1 

t.4£-412 1 

'.0E.&4 r 

2.0E" II 

1.0E-413 r 

'.0E-04 r 

00.04 

o 0.04 

o 0.10 

o 0.10 

o 0.10 

o 0.10 

....... 

_n.l 
T7-47-4 

1_74-1 

17·n·I 

70-30-4 

Hexechlorodibenzo-jMlioxin mixluraCHxCDO) 

Hexachloroethane 
Hexachlorophene 

3.2E+01 
1.6E+01 

.. 
ca­
nc 

2.1E+02 
3.2E+02 

.. 

..­
nc 

3.8E"()3 
7.3E"()2 

4.BE"()1 
1.1E+OO 

.. 
IIC .. 
..­
nc 

3.7E"()2 
2.6E+02 

4.BE+OO 
1.1E+01 

.. 
IIC .. 
..­
IIC 

3.0E"()3 
4.0E+02 

5.0E"()1 

1.0E-04 
2.0E+01 

2.0E"()2 



S.J. 1Softa... &phI .... OSlO'II9 
PfO" • 

,. ."A,',,. 

•.oE+l."" CI" 2JE+bf ;; 8.;E!o2 • 8.'iE:Ui 
1.0E'()2 IIC toE'()1 .. 

.. 2.1E+02 IIC 3.SE+02 .. 
:s.... 1 :ue.a , + ne "~04 ,. 1.2E;02 .. i.2e+03 IIC 

s.DEtOO I 1.7100' 1 1.SE'()1 u 1.oE+OO • 3.9E-04 • 2.2E'()2 • 
UI.o:II 2.1E+01 ftC 

3.01.0:1 I UE-IM I .. .. 
4.oe.GI II 4.01.0:1 , ftC ftC .. ftC 

UI!.02 I UI.02 , ftC 

2.111'" I 2.111'" , + ftC 

4.oe.GI I 4.01.02 , 2.2E+03 ftC ftC 1.SE+03 .. 
ftC .... 1.1E+04 ftC 

ftC III ftC ftC 

UI-IM I 2.01'" I UE-IM , 2.01'" , u' u' • • 5.0E-01 ,.... , 1.IIE..o:t , .. 
1.111'" , I.IE'" , ftC 

1.01I!.02 I ......o:t., 2.7E+03 ftC .. .. IIC 

UEOOI " UIOOt , 2.5E'()2 c.e • 
IIC IIC 

IIC 1.0(i03 .. 4.0E+OO IIC 

i.'EOO' .. 3JEOd3 "" 
1.".0:1 , 1....0:1 , • '.11 33N$.2 I!-!~~ron 1.1t:+U4i: "" z.IE+03 ftC 7.3E+OO ftC 7.3E+01 "" 

"" 
IIC 

1.1E+03 ftC 2.1E+04 "" 7.3E+01 IIC 7.3E+02 IIC 

S.SE+03 "" 1.1E+05 ftC 3.7E+02 IIC 3.7E+03 "" 
ftC S.GE+03 .. i.UE+03 .. 3.0E+t13 "" 

'1 1.1E+OO .. 2.1E+01 .. 7.3E'()2 .. 7.3E'()1 "" 
1.6E+03 ftC 3.2E+04 .. 1.1E+02 .. 1.1E+03 "" 

CI" S.OE+Oi • i.iEoo1 • i.iE+OO .. 
ftC 4.SE+04 .. S.1E'()2 .. 1.7E+03 .. 
ftC 9.6E+01 .. 3.3E'()1 .. 3.3E+OO "" 
ftC 3.iE+U4 .. 1. 'E+02 .. 1.1E+QJ .. 

I.e.," " 1.5E+01 c.e 1.0E+02 • 2.3E.()1 • 2.3E+OO • 
UI-Of I 2.2E+01 ftC S.6E+02 IIC 1.1E+01 IIC 

'.IE'" I .. 
t.OE-Of I S.SE+OO .. 1.1E+02 .. ".1 C"'W IIC 

IIC .... UI..o:t , IIC IIC .. 
,OII!-Of • I,OII!-Of II 

.0E-05 I '.01'" , .. .. 
......, I ....., , 2.7E+04 .. 1.0E+OS .... 1.8E+03 .. 1.8E+04 "" 
t..... t.•" , 5.SE+01 .. 1.1E+03 .. 3.7E+OO "" 3.7E+01 "" 

3.0E'()2 

2.GE.02 I 2.....o:t t • O.tO t2t.," IMal8(R1On 

UI.. II 2...... , • .'.to '~77-3 IMalOnOnnnl8 

t ...... " ....., , ,...., , 
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TOXICITY INFORMATION 	 CONTAMINANT PRELIMINARY REMEDIAL GOALS (PRGI)':tK sbit.'SCREENING LEVELS . '. 
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IFo Me; . IF! Rft)I o ab.. CASNe. 1I..'dena.. Irtdu.trtel A......... AIr T.pwdli ':!''t ; .OAF 10 DA, 1 

•'I(~ Cn9I!g.dI· 11("""'~. CmoIItll-d) C eolia IoIl1mo11tlll 8oIIImoIItlll (ugtm"31 . Cu.., r:; :~: " . ''''''''II' (moIkII' 

2.1110412 I Ulo4I2 , 1 tIC 

1.01-«1 I UI-«I , o 1110 72-13-5 2.7E+02 IIC S.3E+03 110 1.8E+01 IIC 1.8E+02 l1li 1.6E+02 8.0E+OO 
1.01:-«1 II 1.71-«11 00.10 I..... 5.SE+01 IIC 1.1E+03 IIC 2.1E+01 tIC 3.7E+01 l1li 

J.DI.. , o 0.10 110-1... tIC2.oe:.ea " 
UEo4I2 II ueo4l2 r OO.IO ....t CII ca CII CII 

t.0E" II I.oe.. , 1 0.10 7Il-10-. IIC 

3.0E04I2 II ~.0E04I2 , I 0.10 .33-3 

1.41.01 II UI.oI , o 0.10 15-53-1 CII .. .. .... 
IIC 

1.11.01 	 II 1.11.01 , o 0.10 l13li-214 


I.OE" • I.OE" , o 0.10 ft.U·, 
 l1li 

$.OE-04 I $.01-04 , o 0.10 14-'44 IIC IIC IIC IIC 

t.0E04I2 I l.oeo4l2 , o 0.10 ..... ,-5 tIC 

I.oe~ , l1li 

I.oe-«l I I.OE~ r 
I.OE" I 

IIC 	 l1li 3.7E+01 IIC 

IIC 3.1E+04 IIC1.11.01 , '.115.01 II o 0.10 101-17·2 ..UI!.oI , o 0.10 101·n·,2.11'.01 " 
UI!.oI II 	 1.0E-04 r o 0.10 101·14-4 ca' ca' ..- CII'1.31.01 " 	 1.01:-04 " 

4.11!0412 I ....eo4l2 r o 0.10 101-111·1 CII 

IICl.oeo4l2 r o 0.10 74-15-3Ulo4I2 " .. CII 4.1E+OO .. 4.3E+OO .. 2.0E-02 1.0E-031.R-«I1 	 •.•0412 I ue~ I I 0.10 7f.32.....01 " 
UI-04 , UI!-04 I o 0.10 101..... fit nc 6.2E-01 ... 6.2E+OO tIC 

•.00.oI I UE.cI1I I 0.10 JI,·'W IIC 


I."" II I."" r o 0.10 ..34-4 
 ca .. 6.1E-03 .. 6.1E-02 CII 

......t" 	 I 0.10 1011-10.1 ... fit 8.3E+01 ... 1.6E+02 ...UI!..o2 " 
fitI.n... , .. n .... " o 0.10 74-~1 

:ue..., I I 0.10 eo.e2.. fit IIC 7.3E+02 IIC 1.4E+03 IIC 


ue;04I2 II UI!C r o 0.10 "'5~ 


1.." I .. .. 2.0E-01 .. 2.0E+OO .. 
...2.11-04 I UE-04 r o 0.10 :Iw.oo.o ... ... 1.8E+02 IIC 1.8E+03 tIC 1.SE+01 8.0E-011I.0E04I2 • llOEo4I2 r o 0.10 '5-I~7 ... fit 1.8E+02 IIC 1.8E+03 IICII.OEC • 5.oeo4l2 , o 0.10 10II-3~ 

l1liI.OE" r o 0.10 IQII.44.1111.01.. " 
ue..t, ... IIC IIC IICI....., " ...•.OE-«I II Ul!o4I2 II 

+ + 	 IICUlI!o4I2 " '.DIC r 
nI. n/. 3.1E+03 IIC 2.0E+01 ...1.lII!.o1 I 

UI!.o, I 1.51.01 , tIC8.2E+03 1.0E+OS ...... S.SE+02 IIC 5.SE+03 IIC 

+ 	 IIC2.11'0412 I Ulo4I2 , 

t.U" II 2.0E.04 I 1.11.. , 2.111.04 , 2.SE-01 ..- ca 3.7E-03 .. 3.7E-02 .. 
2.0E-«I I t.OE-«I r 1.1E+02 IIC IIC 7.3E+OO IIC 7.3E+01 IIC 

IIC 	 IIC1.01-«1 " 
, ....., II .. ..l1li l1lit.0E'" II 
I.oe:.ea I toe.. r .. 

o UO ,.,..._, ..t.OI!.cI1 I I.OI!'" r aprop.m e 
UI.o:t I 	 o 001 7440.0z.o 1.SE+03 ... 3.7E+04 IIC 7.3E+02 IIC 1.3E+02 7.0E+OONickel (soluble saHs) 

"CAL-Modlned PRG" (PEA, 1994, 1.5E+02 

http:I.oe:.ea
http:2.111.04
http:1.lII!.o1
http:IQII.44.11
http:2.11'.01
http:2.oe:.ea
http:Cn9I!g.dI


• .J.IftudI. '00010 e..n .... _,,.. 

!~ ~ FOR PLANNING ,A URP.eS ESw.~~Jar'V.w.~<'if~.,.'rl~'~~'" 'XI'.·t ~1~:.· '.' . '? .' ": 

; f >. :~, ~~ .:~~ " ;, :~., t1 ~~.' "~ :.,,'~ '';-: .~;t~""·t 
~. ,.. ,' .. TOXICnYINFORMATI~·;t.. · ;' ',::~; .. '. 

, CONTAMINANT . PREUMINARY REMEDIAL I, 
f ..~ '/ '~- ._ ~.~ ,,:{ ,; . ' '" 

V .Idn 
R..Ideft.... 1ftdu.1I1" 
loll ("""'0. .SoI("""". CUI 

8.0E 
1.1E+04 • 4.0E'()3 • 

1.11·1113 •. t.II.os , o 0.10 It2t-82-4 Nllrapyrtn B.2E+01 ftC 1.6E+03 ftC 5.SE+OO ... ... 
............ NOM!I. 1_III, 14117·55-1 ae ... 

UI!.ot • o 0.10 101112-4).' Nitric Oxide 5.SE+03 flO 1.1E+OS ftC ... 
T.,WIII........................ NOM!I.I_IIIII 1411'.... Nitrite ftC 

ftC ... 

ftC 1.0E+62 I\C 2. 1E+00 ftC 3.4E+00 ftC 

7.01!-OJ " UI!-OJ , o 0." 11·»' 3.BE+03 lie 7.SE+04 ftC 2.6E+02 ftC 2.6E+03 ftC 

15EoOO II I.4E"''' o O.tO ..., .. 3.0E'()1 CIt 2.0E+OO CIt 7.2E.04 .. 4.SE'()2 • 
1.0E'" • 
1.00.o1 I I.OE-Ot , S.SE+03 flO 1.1E+OS flO 3.7E+02 ftC 3.7E+03 ftC 

3.4E+03 lie 6.6E+04 ftC 2.3E+02 ftC 2.3E+03 ftC 

• 
CIt 

•
• 

UE.os , o 0." ~ 
.0E000 , 

UI!'" , 1.2£+01, CIt 

1.11'" I t.tE'" I • 
+ + III 

S.SE+02 ftC 1.1E+04 ftC 3.7E+01 ftC 3.7E+02 ftC 

S.SE+02 ftC 1.1E+04 ftC 3.7E+01 ftC 3.7E+02 ftC 

lie 4.3E+04 ftC 1.5E+02 III 1.5E+b3 ftC 

1.0E.04 , 1.0E.04 , o 0.10 "!lQl.I"'I~u~~ar 3.BE+01 lie 7.SE+02 ftC 2.6E+OO lie 2.6E+01 ftC 

ftC-III 
J.OI!.os " 2.OE.os , o 0.10 152-1..' l~a~mYlPJroPf1c:JlpnOr8mlQa 1.11:"'U4: ftC "'.1 t:"'U.:I ftC 1 • .:It:"'W lie 1 • .:II:"'Ul ftC 

ftC 

III 

III 

III-III 
UE.os I •.II.os , • O.t....., ... ' waraquat III 

... ....... , •.0E.0:z , ... ... ... 
UE-OJ II IJII.OI , o O.ID If...., • 

t.DE.os , 2.OE.os , o 0." USJ4.I... en n e + ftC .. 
0.DE.04 I 0.0E.04 , 00.10 __.,.. Pentachlorobenzene 4.4E+01 lie B.6E+02 ftC 2.9E+OO .. 2.9E+01 lie 

t.II.ol II ,... I 2.11.01 , • .DE.os , • 0.10 OUI-II Pentachtoronitrobenzene 1.7E+OO .. 1.2E+01 • 2.6E-02 • 2.8E-01 • 

1.2Ea .. 3.5E+01 
CIt S.BE-02 CIt 1.2E.()3 .. 2.0E'()3 

CIt O.II'I:-U4: CIt 1.41:_ .. 1 • .:11:...,.:1 • 

.. .. • 

ftC 5.3E+04 ftC 1.BE+02 f BE+03 
ftC 5.3E+03 lie 1.8E+01 ftC 1.8E+62 
ftC 2.7E+04 flO 9.1E+01 ... 9.1E+02 

"'.ot:"'u'" .. 4.BE+03 .. 1.6E+01 ... 1.6E+02 ... B.4E+03 III 2.2E+01 ... 2.2E+02 ... III ..... 



S.J. -.:It_ PI9tIl I!Ipho .... OMII'" 

. ,I 
! 

~ ,'~ .~'~.. ~ \:~; ~.FOR PLANNING:PURPOSESj~ .. I~ ' •• ~, ~~~;' I~ '~~ ;;, "~~ ~; .•'~ ~ " ',.7 ::, t:·~, .~ .~ ,; , ..1;.!r~<~~~~~' 
I. CONTAMINANT·' PRELIMINARY REMEOIAL GOA~tPRG..T~.~~~'Jf IN~6RMATIO~ 

Y a"'" .t. r.; ·i'~f.~\:~Hf; 
.' SFo .;. RIDo.. SF! RI'DI o •. cASNo. Rnldmd., In ..... lrf.. AmbI4intAlft:"~:T.WI 

"til~g.dl:~ Imglkt-d" .... tilmglkg.dJ Imglkg C eolia SolI (mallcal . SoIIlmallcal lugfm"S"tl.·: IdOII';" 

I 
I 

UE.oI , 1.0I!-G2 I I.2E.oI , I.DE.02 , o 0.21 114111·$ 

U'oM .. "" 5.DE.02 I 
UE.ot I 

UE.o, I 
UE-4J ... 

'.0E.eI I 

S.DE.02 , 

!.5I!-O' , 

II.DE'" , 
UE-4J, 

II.DE.03' 

0 0.10 

0 0.10 

12.....2 

101-4$02 

"" 
ftC 

"" 
M 

"" 

1.0E+02 5.0E+OO 

UE..I II 1.1£"" 0 0.10 lOll-51» "" 
1••.03 II 

1.0E.05 I 

1.•-03 , 

'.0E.05, 0 G.10 

a 0.10 

82-31-4 

Il0-<1l),' 

M 

lie 

2.0E..Q4 II 2.OE..Q4 , 0 0.10 2...02-2 ftC 7.3E+OO "" 
2.DE.02 I 

t.OE..Q4 " 

2.0E.02' 
1.•.05 I 

0 0.10 

0 0.10 
'32·11" 

7110).51.2 
ftC 7.3E+02 "" 

lie 

2.•.03 I III. III. .,.,.....2 

2.0E.05 I 

t.GeOOO " t.OEOOO , 

o 0.01 

0 0.10 

m).14-41 

100-21.. 

I.GeOOO I S.4E.02 II 0 0.'0 IJ.44.1 ftC 

....... ...... 
7.o1E.02 I 

t.0E.02 I 
7.lII-0I II ..... t 

Lee.. , 

f.OE.02 , 

1.0E.02 , 

7.0E'" t o 0.10 

o 0.'4 " ....3 

lie 

lie 

7.6E-03 lie' 

ca­

7.Ge.05 I f:DE.05 , o 0.14 1211'4-11·2 lie 

I.Ge'" I 2.DE.05 r o 0.'4 

0.13 

110117_' ftC 

UE-OI II 

'.DE.02 I
,.olE,,' I 

1.1!.o1 .. 

1.0E.02 r 

I.OE... , 

0.13 
0.13 

o O.IS 

113-32·' 
lzo,l2·' 

M-5J.3 

UI!'" .. UI!-41 .. o O.IS 205- ....2 

UE.02 .. 

UEOOO I 

f.3E-O:'I " 

UI!-41 .. 

UEo... 

lot!.., II 

o O.IS 

o O.IS 

o O. IS 

207·011-' 

!IO-32" 

211-01·. 

UE.... 

UE.et " 

UI..' , 

UE.02 I 

4.0E.02 I 

.....,. 
1.0E.02 I 

' .•.oa I 
•.•.03 " 
UI!!.02 I 
4.•.oa I 

Ulo. II 

UI..' II 

tIlE'" , 

4.0E.02 r 
4.0E.02, 

l.oM I 

UE.02 , 

'.OE.oa , 
•.OE'" , 

UI!!.02 , 
4.IIE.oa , 

o O.1S 

0 O.IS 

I O.IS 

0 O.IS 

I O.IS 

!l).fO.S 

201-44-0 
"'7).1 

1n..5 

,,-20-1 
1.5E+03 "" 
3.0E+OO lie 

+ 
8.2E+02 "" 
2.2E+02 ftC 

1.6E+04 
4.3E+03 

"" 

lie 

lie 

1.1E+02 1'10 1.8E+02 1'10 

4.5E-02 lie 3.3E+02 • 

5.5E+01 ftC 

1.5E+01 lie 

lie 

5.5E+02 lie 

1.5E+02 lie 

4.2E+03 2.1E+02 

http:tilmglkg.dJ
http:til~g.dl
http:AmbI4intAlft:"~:T.WI
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"": IoIRIS hoHIAIn' II"HCEA ..wITHDfIA1IIIN o-OIIorEPAIlOCUIoI£NT~,.ROUTEEXTIW'OlATtON ca-cAHCERPRG _NOHCAIICERPRG_~"",SOILSATURATtON ......cEIUNGUUIT ~IICcIOOX"I~: lICe IOX ..\ 

FOR PLANNING PURPOSES':"~':~-:';;""';< 'i 
• : . ' :~~.:.. "/~~'"~'::~f': t,~,:,'.,~,_., '-f :, Il....'r' '..:, .. ~ ~r '~. . . . . '·iif:Y·.~:~T-i~;K(j~(; L:. ';~:: .. 

TOXICrTv INFORMA;1'I0N . 
, . CONTAMINANT PREUMINARY REMEDIAL GOALS ~~~~~)f~~~~~=~:~~U! 
'; V.1doI 

1F0 RfDo SA MDII o ..... ColINo• R..ldendlll Indua"''' AmbIetAir. J T.w.w< ;.. nAPa ,: OAF t ." 
11(""""1141 """"g.d, ... ~ c .... I0Il'''''''''11' .........., (uFn"I•.. t . (ueII):',' . c·· .. ' """"" . ,'•. J. c"'IiIIret 

,.~, 

UE.. ' 
UE.o3 , 

UE.. , 

tiE.. , 
I.OE.o3 , 

o 0.10 23MO.Sl­
o 0.10 I"~Ie. , 

o o.to 1Ot-IH 

2312-3$.1 I 
SIpronamlde
Propachlor 
Propanll 

4.1E+U3 ftC U.Ut:.+U4 ftC l./t:.+Ul ftC 4!.ft:+u;, ftC 

7.1E+02 ftC 1.4E+04 IIC 4.7E+01 IIC 4.7E+02 ftC 

2.7E+02 ftC S.3E+03 ftC 1.BE+01 ftC 1.BE+02 ftC 

2.OE.. ' 
UE.o3 , 

UE.. I 

UlE.. , 

l.ae.o3 , 
I.ae... 

• 0.'0 
o 0.10 IOM..7°0.10 131-40-2 I 

proparglle
Propargyl alcohol 
Propazlne 

1.1t:.+UJ IIIC Z.lt:.+U4 IIIC 1.Jt::+Ul ftC I.Jt::+UZ ftC 

1.1E+02 IIC 2.1E+03 IIC 7.3E+OO IIC 7.3E+01 ftC 

1.1E+03 IIC 2.1E+04 IIC 7.3E+01 IIC 7.3E+02 ftC 

I.ae.. I 
1.:11.. 1 

' ....2 .. 

2.ae.. , 

UE.. ,

'''''I • 
o o.tO 122"'·' 
o 0.10 80201-10·' 
10.10 1044-1' 

ptOpham
Proplconazole 
Ilo·Propylbenzene 

1.1t::+U3 IIC Z.lt::+04 IIC 1.31:+01 IIC I.Jt:+oZ IIC 

7.1E+02 IIIC 1.4E+04 IIC 4.7E+01 IIC 4.7E+02 IIC 

1.2E+02 IIC 4.9E+02 IIC 3.7E+01 IIC 6.1E+01 ftC 

' ....2 .. 
2.aeoOl " 

1,01..' "" 

1••012 , 

2.aeoOI , 
7.ae.., , 

, 0.10 1....51-. 
o 0.10 57" 

o °10 111-3~' I 
In.p..opylbenZ..... 
Propylene glycol 
Propylene glycol, monoethyl ether 

1.31:+02 ....-~OTIiC 3.7E+01 ftC 6:1E+Ul ftC 

1.0E+OS ..... 1.0E+OS mu 7.3E+04 ftC 7.3E+OS IIC 

3.8E+04 IIIC 1.0E+OS .... 2.6E+03 ftC 2.6E+04 IIC 

UI!-OI' 

.,...., 
UE.o3 , 

2.111'" I 
UE.. ' 

57E-OI , 

UE.o3 I 
UE..I , 

° 0.10 '01·...2 

t 0.10 ~sa.. 
o 0.10 1t:13~T1,5 

propylene glyCOl, monomelnyl elner 
Propylene oxide 
Pursuit 

J.tlt::+04 IIIC f:uE+U!» mu 2.1t::+UJ IIC 4!,tit::+U4 .. 
1.SE+OO ca 6.BE+OO.. S.2E-01 ..' 2.2E-01 .. 
1.4E+04 "" 1.0E+OS mu 9.1E+02 ftC 9.1E+03 ftC 

UI.. I 

I.OE.o3 I 

1.01 .... ' 

2.5£.02 , 
I.ae.a , 
I ...... , 

o 0.10 511»sa.I
o 0.10 11....1 

o o.to 135f3..43.1 

IPydrtn
Pyridine 
Qulnalphos 

1.4t:+UJ lie 2.1t::+04 IIC S.1t:+U1 IIC S.lt:.+Ul ftC 

S.SE+01 IIIC 1.1E+03 ftC 3.7E+OO IIC 3.7E+01 IIIC 

2.:JE+01 IIC S.3E+02 ftC 1.BE+OO ftC 1.BE+01 ftC 

UEoOI " 
UI-OI' UE.o3 , 

3.01.. 1 

UEoOl f 

'.IE-OI , l.ae.o3 , 
:tae.. , 

o 0.10 ".22·5° 0.10 121012-4 
o 0.10 1045U1-1I 

luulnOllne 
RDX (Cyclonlte) 
Resmethrln 

J. '1:-02.. 2.51:-01 ca 5.tiE-04.. ~.tit::-oJ .. 
4.0E+OO .., 2.7E+01 .. 6.1E-02.. 6.1E-01 .. 
1.6E+03 lie 3.2E+04 IIC 1.1E+02 IIC 1.1E+03 IIC 

I .•" " 
UI.o3 I 

UI.. ' 

I .•" , 
4.ae.o3 , 
UE.. , 

o 0.10 2Jt.I4., 
010 '''714 
0.10 715117.os.o 

T111U1).f I 
ROnnel 
Rotenone 
Savey 

2./I:+UJ ftC 5.3E+04 IIC 1.81:+U2 ftC l.tlt::+UJ IIC 

2.2E+02 IIIC 4.3E+03 IIC 1.SE+01 IIC 1.SE+02 IIC 

1.4E+03 IIIC 2.7E+04 IIC 9.1E+01 IIC 9.1E+02 ftC 

I.ae.os I 

1.•.03 I 

' .•.os II 

0.10 
0.01 7112....2 

0.10 I»lo-t 

~etenlous ACId 
Selenium 
Selenourea 

2.1I:+D2 .... ---0:31:+03 ftC 1.81:+UZ IIC 

3.7E+02 IIC 9.4E+03 ftC 1.8E+02 ftC 

2.7E+02 IIC 5.3E+03 ftC 1.BE+02 ftC 

S.OE+OO 3.0E-01 

1.2£... " 

I.ae.. I 
1.•.03 , 

I .•.os , .,JE'" , 
I .•" , 

l.ae.o3 f 

OIl 7.....22.. 

0.10 122..,.... 

0.10 7405142
Silver and compounds 
Slmazine 

I~e(hOiya'm 4.1:11:+03 1IC-----:J.6E+04 IIC J.Jt::+Ul ftC J.;,t:+u..1 ftC 

3.7E+02 IIC 9.4E+03 IIC 1.BE+02 ftC 

3.7E+OO ca' 2.SE+01.. S.6E-02.. 5.6E-01 .. 
3.4E+01 2.0E+OO 

2.7£"1 " 

4.OE.os I 

:I.•" I 

2.•" I 

2.1"..1. 

•.ae.o3 , 

UE.. , 

I .•" , 

0.10 2elD-J2
0.10 '41-11-' 

'.10 12,74.1 

.I~Odium azide 
Sodium dlethyldithlocarbamate 
Sodium fluoroacetate 

Z.21:+02 ftC 4:JE+UJ .... --1.51:+01 ftC 1.51:+02 ftC 

1.6E+OO.. 1.1E+01.. 2.SE-02.. ~.SE-01 .. 
1.1E+OO IIC 2.1E+01 IIIC 7.3E-02 ftC t.3E-01 ftC 

' .•.os II 
0,."1 , 
I.ae.... , 

l.ae.o3 , 

UE.... , 

0.10 13711-2t
0.01 744M4.I 

0.10 57·2'" 

-tI:soalum metavanl<fale 
Strontium, stable 
Strychnine 

tI.Ot::+U1 IIC 1.11:+03 ftC J./t::+UU !WI J.lt:+U1 !WI 

4.SE+04 IIC 1.0E+OS mu 2.2E+04 ftC 

1.6E+01 IIC 3.2E+02 IIIC 1.1E+OO ftC 1.1E+01 ftC 

!.IEo05 " 

2.•'" , 
UE.. ' 

UEo05 II 

2.11:..1 I 

UE.. , 
I ILIO 1....,·5 
o 0.'0 ..,,~ 
o 0.03 17........ 

1~lyrene 
Systhane 
2.3.7.B-TCDD (dioxin) 

1.1E+03... T:7E+OJ ... 1.1t::+UJ ... Uit:+U;' ftC 

1.4E+03 ftC 2.7E+04 IIC 9.1E+01 ftC 9.1E+02 ftC 

3.BE.Q6.. 3.0E-05.. 4.SE-08. 4.SE-07 .. 

4.UC:+W l.Ut:-Ul 

.,.... , 
2.•" " 
1.11.. ' 

7.OE.. , 
UIE.. , 
UI.. , 

• 
01.10,...... 
o '.10 HII2.JI-2 

0.10 ,..40I"'I,
Temepho. 
Temaelf 

eDUlhiuron ;,.tlt::+OJ... T:5E+D4... 2:61:+02 ... Z.tit::+UJ ... 
1.1E+03 ftC 2.1E+04 ftC 7.3E+01 !WI 7.3E+02 ... 
7.1E+02 ftC 1.4E+04 ftC 4.7E+01 ... 4.7E+02 ... 

2.111"'11 
I .•.os , 

L.._____I ......... I 

1.111" , 
1.•.03 , 
I.ae.... , 

o '.1' lI071'''''
• Ito ...so.e 
o 0.10 ......, 

llerbUfOS 
Temutryn
1.2.4.5-Tetrachlorobenzene 

l,o"t:.+uu ftC 2.1I:+U1 ftC 9.1t:-UZ... 9.1 t:-Ul ... 
!I.SE+01 IIC 1.1E+03 IIC 3.7E+OO ftC 3.7E+01 IIC 

1.6E+01 IIC 3.2E+02 ftC 1.1E+OO ftC 1.1E+01 ftC -
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FOR PLANNING PURPOSES 

TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIAL GOALS (PRGs) . SOIL SCREENING LEVELS 

V ...In • ;" .; IIIgrdOn to Ground W ... 
IFo RIDo IF! RfDI 0 .bl. CAS No. R••ld.nllal Indu.lrlal Ambient AIt' TIP w...r '. OAF 10 DAF , 

1"mgIIIg-d1 ImgIIIg.dJ '''mgIIIg-dJ ImgIIIg-d, Cion. IoIllmg111g, Solllmglllg, IUOhn·SI luoII' Cmg/ltg, Imgl'lcg, 
2.SE.02 I 

'OE..I I 

UI.02 " 

UIII!-02 I 

1.0E.02 I 

2.SE.02 I 1.0E-02 

:r.OE-II1 I 

2.0E-02 " 1.le"'l 

r 

II 

I 0.10 1»_ 

I 0.10 7..34-5 

I 0.10 127·1.... 

3.6E·01 .. 
4.7E+OO c.Il' 

+ 
S.7E·01 ca 
1.6E+01 .. 

ca 
ca 

ca 
5.5E-02 ca 
1.1E+OO ca 

3.0E-03 
6.0E-02 

2.0E-04 
3.0E-03 

2.DEOOI b 

S.OE-02 I UE-02 

2.DEOOI r 
r o 0.10 ....2 

o 0.10 521..25-1 

IIC IIC IIC IIC 

ca 
1.4E.02 b I.DE.02 I 

I.DE'" I 
1.11:.0. r 

2.4E.02 r 1.0E-02 

I.DE-114 

1.IE.o, 

r 

r 
II 

o 0.10 tel·"·' 

o 0.10 :MI1..'4-' 
o 0.10 1111-..1 

... ... 1.8E+OO ... 3.1E+02 
... 
... 

ell ... ... 
7.oe-llS b 

'.OE-IIS I 

'.OE-IIS I 

o 0.01 1314-U.5 

o 001 seua.. 
o 0.01 S5l3-7J.. 

... ... ... . 
IIC 

... ... 
'.OE-IIS I 
I.OE-IIS I 

'.DE-IIS • 

o 0.01 

o 0.01 

o 0.01 

... ... ... ... 3.3E+OO ... 
3.3E+OO ... 

'.OE-IIS I 

1.111.02 I 

t.lE..et • 
t.DE-112 

1.11:.0, 

r 

r 

... 
... ... ... ... 

Ue.e2 • 

'.OE'" " 
'.0E.02 I 

'.0E-02 

'.DE'" 
'.0E-02 

r 

r 
, 

... ... ... ... ... ... 
e.oe-oa I 

'.OE..I II 

:r.0E"1 I 

'.OE-oa 

I.IE-III 

r 

" 

o 0.10 13M..... 

o 001 "", 

, 0.10 101-111-3 

... ..... ... ... 
lie 1.2E+01 6.0E-01 

UfoOO II 

lOE,,1 II 

2.0E"1 II 

U£_ r 

I.DE'" 

2.0£"1 

r 
r 

o 0.10 1I$.IG-7 

o 0.10 15-71).' 

o 010 82:1-40.. 

ftC ... ca ... ... 
1.1&-111 I 

1.11000 t 
7.5E-oa I 

1.1&-111 r 

1.11000 I 

f.SI-II' r 

o 0.10 100000a.o 

o 0.10 1001·35-2 .. ell .. ce 
ell ... 3.1E+01 2.0E+OO 

1.31:.02 I 

1.0E-02 I 

'.OE-oa I 

UI-112 

1.0E.02 

5.DE-02 

r 

r 
, o 0.10 115-54-3 

... ... 3.7E+01 ... 1.SE+01 
... 
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