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I. Introduction 

This document describes a procedure for the development of risk-based 

cleanup target levels for chemicals of concern in soil based on direct human contact 

and migration of chemicals of concern from soil to groundwater. It provides 

equations that can be used for calculating these values and recommended sources 

for input values for these equations. In addition, it provides the information 

necessary for the derivation of the soil cleanup target levels (SCTLs) which are found 

in Chapter 62-785, F.A.C., and here as Table 1. For purposes of calculating SCTLs 

that are site-specific, procedures for identifying the necessary input values are also 

presented. 

The approach in calculating SCTLs described here borrows from 

methodologies developed and described elsewhere, most notably the USEPA Soil 

Screening Guidance (SSG; USEPA, 1996a, 1996b) and the USEPA Region IX 

Preliminary Remediation Goals (USEP A, 1996c). The rationale for selecting specific 

aspects of the methodology developed for Florida from these and other sources is , 

discussed in this report. While an attempt has been made to provide a 

comprehensive description of methods for calculating Florida SCTLs, in some 

instances the reader is referred to the source document for a more detailed 

explanation. 

SCTLs for direct human contact can be developed for a variety of exposure 

scenanos. Only two scenarios are presented in this report - exposure from 

residential and commercial/industrial land use - although SCTLs for other 

scenarios can also be calculated using this methodology. SCTLs based on either 

default or site-specific characteristics can also be used as remediation goals. 

4 




• • 
FINAL REPORT 

April 30, 1998 

It is important to note that the SCTL methods for direct human contact 

described in this report are based on protection of human health only. Soil 

contamination limits to protect non-human species or ecosystems are very much 

dependent upon the site characteristics and species present and are therefore 

difficult to generalize. Under some circumstances, the SCTLs based on human 

health may not be protective of other species; for example, human health SCTLs for 

some metals exceed concentrations shown to produce phytotoxicity (USEPA, 1996b). 

It should also be recognized that the SCTL methodology describes! here is based on 

direct exposure, and does not consider intake and human health risk that may occur 

via indirect pathways such as uptake into plants and animals that are used as a 

food souroe.1 Lastly, the SCTL methodology does not address issues such as 

objectionable odors and visible staining. It is possible that the human health 

SCTLs for some constituents, particularly those with relatively low toxicity and low 

mobility potential (such as TRPH) could result in staining, odors and/or nuisance 

conditions. As such, depending upon the setting and the management for a site, the 

SCTLs described here may not address all of the potential issues of concern. 

II. Development ofSCTLs Based on Direct Contact 

A Equation for calculating direct contact SCTLs 

The equations for calculating SCTLs based on direct contact are shown in 

Figures 1 and 2. These equations are functionally equivalent to those used by 

USEPA Region IX in developing their preliminary remediation goals. (USEPA, 

1996c). One equation is provided for calculating an SCTL based on non-cancer 

health effects and another for calculating an SCTL based on cancer risk, if 

1 While not commonly considered a pathway at all contaminated sites, it can be an issue for other 
risk assessments. 
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appropriate (i.e., if the chemical is regarded as a potential carcinogen). Both 

equations consider intake from ingestion of contaminated soil, dermal contact with 

the soil, and inhalation of chemicals of concern .Pre~ent in soil that have volatilized 

or have adhered to soil-derived particulates [dust]. The combined impact of 

exposure from all three routes2 simultaneously is used to calculate the SCTL. For 

purposes of discussion, this is termed the multi-route approach. 

In their Soil Screening Guidance (SSG), the USEPA. has employed a 

somewhat different approach from the one used here. In the SSG, SSLs3 for a 

chemical are calculated separately for ingestion and inhalation exposure, in what 

could be called a route-specific approach. In determining an SSL based on direct 

contact, the lower of the two values for a chemical would be selected. As a general 

rule, dermal intake is ignored unless there is evidence in the literature of 

substantial dermal absorption of the chemical (e.g., pentachlorophenol). In such 

instances, some adjustment of the SSL is made to account for this uptake. 

The principal advantage of the multi-route approach is that it is easier to 

defend on conceptual grounds. In all but the most unusual circumstances, an 

individual exposed to contaminated soil will be exposed by all three. routes 

simultaneously. The multi-route approach considers the risk or hazard from a 

chemical to that individual to be the sum of the risks or hazards from each of these 

exposure routes. The route-specific approach, in contrast, considers the risk or 

hazard posed by each . route of exposure in isolation and makes the implicit 

assumption that risks or hazards from exposure to a chemical by multiple routes 

2 In this context, route refers to route of entry into the body, such as through dermal contact or 
inhalation. Pathway refers to the means by which chemicals of concern in soil (or other 
environmental media) reach the body, such as volatilization into the air, direct contact with the 
skin, migration to groundwater which is used as a drinking water source, etc. 
3 The USEPA Soil Screening Guidance soil concentrations are defined as Soil Screening Levels 
(SSLs). The Florida soil values are defined as Soil Cleanup Target Levels (SCTLs). 
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are unrelated, even if they involve the same target organ. Such an argument could 

be made if the toxicity posed by the chemical is route-dependent, i.e., is associated 

specifically and exclusively with a particular route of exposure. This situation is 

seldom the case. For the vast majority of chemicals, the toxicity upon which the 

SSUSCTL is based is systemic in nature. That is, the reference doses and slope 

factors used to calculate the soil values are based on systemic toxicity endpoints, 

and a chemical reaching the target organ from any and all routes is likely to 

contribute to toxicity.4 Under these circumstances it is difficult to.consider the risks 

to be less than additive. 

From a practical standpoint, the difference between the values derived for a 

given chemical by the multi-route and route-specific approaches is relatively small, 

provided both ingestion and inhalation toxicity values are available and the risk 

from dermal exposure is small. In basing an SSL on only one route of exposure, and 

ignoring other routes, the route-specific approach will tend to underestimate 

exposure and risk. Assuming for the moment that risks from dermal exposure are 

negligible and that the lower of the ingestion and inhalation SSLs is selected, the 

maximum underestimation of risk would be by a factor of 2. This maximum 

underestimation would occur when ingestion and inhalation risks from a chemical in 

soil are equal. Under these circumstances, choosing either the ingestion or 

inhalation SSL as the value for that chemical will capture only 50% of the total risk. 

In situations where risk from soil contamination is dominated by one exposure route 

- ingestion, for example - ignoring other routes has little effect on risk, and the 

error introduced into health-based soil target level development by the route-specific 

4 The amou,tt of chemical reaching the target organ can be affected by the route of entry through 
physiological processes such as extent of local vascularization, diffusional barriers, presence or 
absence of transport mechanisms, pre-systemic elimination, and distribution. Such differences can 
be ta.ken into account through estimation of relative systemic bioavailability from different routes. 
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approach is minimal. In this situation, the multi-route and route-specific 

approaches should yield nearly identical health-based soil target levels. 

Despite this small theoretical difference in soil levels between the multi-route 

and the route-specific approaches, the route-specific approach could conceivably 

result in compatibility problems with baseline risk assessments. In baseline risk 

assessments, the hazard index for a chemical is calculated from the sum of the 

hazard quotients for each of the exposure routes. When a soil target level is based 

on exposure from only one of those routes, it can provide a different indication of 

hazard potential. To illustrate the potential problem, suppose a site has Chemical 

A in the soil at a concentration just below a soil target level developed using a route­

specific approach. Because the concentration of Chemical A is below the target level, 

the risk assessor for the site might choose to drop it from the baseline risk 

assessment. Ifit is retained, however, its hazard index could be as high as 2 (based 

on the discussion in the preceding paragraph). Any value greater than 1 signals a 

possible non-cancer health problem. In this example, the use of a route-specific soil 

target level can make possible the elimination; from a baseline risk assessment, of 

a chemical that would otherwise be flagged as posing a potentially unacceptable 

health risk. This inconsistency cannot occur for soil target levels developed using the 

multi-route approach since, like baseline risk assessments, they are based on risks 

summed from all relevant routes. 

The multi-route approach does not preclude the development of soil target 

levels based on route-specific toxicity. For chemicals with toxicities unique and 

specific to certain routes of administration, the analysis may default to a route­

specific approach. Perhaps the best example of this situation is toxicity resulting 

strictly from local effects at the site of contact (e.g., skin, gastrointestinal tract, or 

lungs). In this case, chemical exposure by other routes would probably not contribute 
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to this toxicity, and risks for individual routes arguably should not be summed. In 

these instances, while the multi-route approach forces all routes to be considered, it 

results in a route-specifically determined soil target level. In order to derive a route­

specific soil target level, the equations presented in Figures I and 2 can be modified 

by deleting equation components for all but the relevant exposure route (e.g., delete 

the dermal and inhalation· equation components when developing a soil target level 

based solely on ingestion). In many cases it can be difficult to determine whether or 

not a toxicity value is route-specific. In the absence of definitive. information, one 

approach is to infer route specificity when the target organ is the portal of entry for 

the administered dose (i.e., the GI tract in the case of ingestion and the pulmonary 

tract in the case of inhalation) in the study providing the toxicity information. While 

no doubt imperfect, this approach allows route specificity to be addressed in soil 

target level development for a broad range of chemicals. 

Unlike the SSG, the approach presented here explicitly includes dermal 

exposure as a contributor to risk and a component of the SCTL for direct contact 

with soil. Using default assumptions regarding the absorption of chemicals in soil 

through the skin, the contribution of this route to risk and to the SCTL for most 

chemicals is very small. This method is consistent with the generally held notion 

that dermal absorption of chemicals of concern present in soil is a minor exposure 

route for all but a few chemicals. Despite the typically small contribution of dermal 

exposure, it is included in the SCTL equations for two reasons: 1) so that the 

equations can be considered complete with respect to potential exposure routes; and 

2) from a practical perspective, so that a mechanism is in place to address those 

chemicals for which dermal absorption truly represents a significant exposure route. 

The inhalation component of both equations includes intake from airborne 

concentrations of chemicals of concern resulting from volatilization as. well as 
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contaminated soil-derived dust particles. As noted in the SSG, inhalation of soil­

derived particulates is a significant contributor to risk in only a few instances, such 

as the risk of cancer from hexavalent chromium. Volatilization is an issue only for 

chemicals with the appropriate physical/chemical properties. In response to this 

fact, when developing their SSLs the SSG evaluates separately the particulate 

inhalation of non-volatile inorganics in surface soil and volatilization for subsurface 

chemicals of concern. This approach requires the use of different equations for 

different chemicals, depending upon their classification or grouping. Rather than 

develop multiple equations, the approach taken in this report is to use a single 

equation each for cancer and non-cancer health effects, with the influence of 

physical/chemical properties on inhalation exposure handled through the input 

values selected for use in the equation rather than through changes in the equation 

itself. The inhalation component for volatilization does not take into account 

volatilization from subsurface soil into structures through cracks in building 

foundations. If the possibility exists for this route of exposure, then potential 

volatilization into buildings should be assessed using models such as that 

developed by Johnson and Ettinger (1991). 

B. Input values for direct exposure 

Risk or hazard. When calculating an SCTL for direct exposure, the target 

risk or hazard must be specified. In the examples included in this report for 

petroleum site related chemicals of concern, SCTLs are calculated to correspond to 

an excess cancer risk of 10·6 and a hazard index of 1, as these are the target risks 

specified in Section 376.81, F.S. When selecting the target risk or hazard for SCTL 

development, it must be kept in mind that this is the accepted incremental excess 

risk per chemical, and not necessarily the accepted increase in risk to the individual. 

For many (perhaps most) sites, exposure is to more than one chemical, and the 
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overall risk to the individual posed by contamination at the site will be some 

composite of the individual chemical risks. SCTLs for generic application cannot be 

developed based on total target risk to the exposed individual, since this risk will 

vary depending upon the number and type (i.e., carcinogenic versus non-carcinogenic) 

of chemicals present at specific sites. However, SCTLs based on total target risk to 

the individual can be developed on a site-specific basis using methods described in 

the SSG Section 2.5.3 (USEPA, 1996a). [For more discussion of risks from multiple 

chemicals of concern, see Section II E.] 

Virtually all carcinogenic chemicals are also capable of producing non-cancer 

health effects. At target cancer risks typically employed by regulatory agencies, 

SCTLs based on carcinogenicity are usually lower than SCTLs based on non-cancer 

health effects for the same chemical. This is not always the case, however. For 

example, the residential SCTL for the carcinogen cadmium is based on non-cancer 

effects because it is lower than the SCTL based on carcinogenicity. Therefore, when 

developing SCTLs it is important to consider both carcinogenic and non-carcinogenic 

effects to ensure that the SCTL for a given chemical is protective for both kinds of 

toxicity. 

Exposure parameters. Most sites can be evaluated using SCTLs based on 

either of two basic land uses - residential and industrial/commercial. In the case of 

residential land use, potentially exposed individuals include both children and 

adults. For industrial/commercial land use, only adult exposure to contaminated 

soil is assumed to ·exist. 

Children are assumed to experience the greatest daily exposure to soil under 

residential land use scenarios. When risk is a function of the daily intake rate of a 

chemical of concern (as in the evaluation of non-cancer health effects), SCTLs must 
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be based on childhood exposure assumptions in order to be protective. When risk is 

a function of cumulative exposure (as in the evaluation of cancer risk), the exposure 

period may cover time spent both as a child and as an adult for the residential 

scenano. Physiological parameters such as body weight, surface area, and 

inhalation rate of course change with age. Other exposure parameters such as soil 

ingestion rate are also age-dependent. In this situation, time-weighted average 

values reflecting both childhood and adult exposures must be used in calculating 

SCTLs for residential land use. In this report, the individual exposed both as a child 

and as an adult is termed the aggregate resident. 

For generic SCTLs (i.e., SCTLs applicable and protective for a broad range of 

sites), default exposure assumptions are available from the USEPA for both 

residential and commercial/industrial land uses. These are listed in Table 2. Some 

input parameters for the aggregate resident, such as inhalation rate and exposed 

dermal surface area, are not readily available from the USEPA and had to be 

developed from USEPA data sources. The values calculated for these parameters 

are also listed in Table 2, and the method of derivation is described in Appendix A. 

In the case of the soil ingestion rate for the aggregate resident, the USEPA 

uses an.age-adjusted soil ingestion rate of 114 mg-yr/kg-din their SSG. This value 

is based on a 30-year exposure period being divided into 6 years of consumption of 

200 mg of soil per day at a body weight of 15 kg, followed by 24 years of consumption 

of 100 mg of soil per day at a body weight of 70 kg (see USEPA, 1996b, for more 

information on the calculation of this value). While there is logic in this method of 

calculation, there is a potential problem in using this approach along with cancer 

slope factors in developing SCTLs based on carcinogenicity. Specifically, the 

problem involves the way the body weight is used in the averaging process. When 

cancer slope factors are developed, the typical approach in determining dose is to use 
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an average intake rate of the chemi~al divided by an average body weight over the 

exposure period, usually a lifetime in the case of rodent bioassays. To be strictly 

comparable, a similar approach should be used in the development of the aggregate 

resident (time-weighted average) soil ingestion rate for use mcalculating SCTLs. 

That is, a time-weighted average soil ingestion rate is calculated (e.g., 120 mg/day, 

based on 6 years at 200 mg/day and 24 years at 100 mg/day) and is then divided by 

a time-weighted average body weight (e.g., 59 kg, based on 6 years at 15 kg plus 24 

years at 70 kg divided by an exposure duration of 30 years) to yield a time-weighted 

average soil ingestion rate, in mg soil/kg body weight/day. Aggregate resident values 

derived using this approach are employed in the calculation of SCTLs based on 

carcinogenicity. These values are listed in Table 2. The practical implications of 

this difference in time-weighted averaging is that, all other factors being equal, the 

SCTLs derived based on carcinogenicity are about two-fold higher than those 

calculated using the SSG approach (e.g., the USEPA SSL for arsenic based on direct 

exposure 1s 0.4 mg/kg whereas the residential Florida SCTL for arsenic is 0.8 

mg/kg). 

One of the exposure variables, the particulate emission factor (PEF), is used 

to address intake from inhalation of contaminated soil-derived particulates. This 

value is a function both of site and local climatic conditions. The formula for 

calculating a PEF value is taken from the SSG (USEP A, 1996a) and appears in 

Figure 3. In calculating a PEF for Florida sites, default parameters from the SSG 

were used except for the Q/C term. The SSG selected as default a Q/C for 0.5 acres of 

contaminated soil in Los Angeles, CA. In order to make the default PEF more 

relevant to Florida climatic conditions, a Q/C for 0.5 acres in Miami5 is used 

instead. 

5 The only city in Florida for which a modeled Q/C value is presented in the SSG. 
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Another input parameter used to assess the soil-to-air pathway of exposure is 

the volatilization factor, VF. This term is used to define the relationship between 

the concentration of the chemical of concem in soil and the flux of the volatilized 

chemicai of concern to air. The VF is calculated using an equation from the SSG as 

shown in Figure 4. Parameters related to characteristics of both the chemical and 

the soil are used in the calculation of a VF. For the purposes of establishing default 

SCTLs, default soil characteristics specified in the SSG have been adopted, 

although it is recognized that the relevant characteristics can vary. widely in Florida 

soils. As discussed above, a Q/C for Miami is used rather than the default Q/C from 

the SSG, which is based on meteorological conditions in Southern California. 

The default exposure assumptions identified in Table 2 are intended to be 

health protective under circumstances of chronic exposure. Site-specific conditions 

may restrict exposure to such an extent that the default assumptions are not valid, 

and the desired target risk goals can be achieved with higher SCTLs. On the other 

hand, there may be situations in which exposure exceeds the default assumptions 

employed in developing generic SCTLs, e.g., workers with extensive soil contact and 

opportunity for exposure, such as construction workers involved in excavation, or 

children with soil pica. For these sites, the SCTLs may not be sufficiently 

protective. Whenever generic SCTLs are used for site evaluation., it is important to 

verify, to the extent possible, that the default assumptions upon which they are 

based are neither greatly above nor below actual present and future exposure 

conditions. Approaches for developing site-specific exposure assumptions, when 
I 

necessary, are discussed in Section II C, below. 

Physical/chemical parameters. The equations for the calculation of SCTLs 

for direct contact require the input of several chemical-specific factors. These values, 

which include the organic carbon normalized soil-water partition coefficient for 
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organic compounds (Koc), Henry's Law constant (HLC), air diffusivity <Di), and water 

diffusivity (Dw), are a function of the physical/chemical properties of each chemical of 

concern. · It may be necessary sometimes to calculate values such as Koc or HLCs 

when published values do not exist. In these cases, additional physical/chemical 

values such as the water solubility (S) or the octanol-water partition coefficient <Kow) 

are needed. There are many sources for physical/chemical parameter values, but 

unfortunately the values listed in various sources can differ dramatically. In order 

to foster consistency in the development of SCTLs, it is important to have a 

designated hierarchy of sources for the selection ofphysical/chemical values. 

In agreement with SSG, chemical-specific values for S, HLC, and Kow are 

preferentially selected from the Superfund Chemical Data Matrix (SCDM) 

(EP A/540/R-96/028). This database is composed of carefully selected information 

taken from specified literature sources or other databases, or values are calculated. 

The SCDM then ranks those values which reasonably apply to the hazardous 

substance. Koc values are from the Soil Screening Guidance: Technical Background 

Document (SSG) (EPA/540/R-95/128). ATSDR Toxicant Profiles, the Electronic 
I 

Handbook of Risk Assessment Values (EHRAV), the Hazardous Substance 

Database (HSDB), and other reference sources (in that order of preference) are used 

when data are unavailable from the SCDM or SSG. For diffusivity values, the 

sources are the CHEMDAT 8 Database (EPA/453/C-94/0SOB) and the WATER 8 

Model (EP A/453/C-94/0SOC). The physical/chemical parameters for chemicals 

specifically listed in Chapter 62-785, F.A.C., are provided in Table 3a. 

Toxicity values. The SCTL equations for direct exposure also require inputs 

in the form ofchemical- and route-specific toxicity values. The USEPA provides such 

values for many chemicals, with preference given in the following order to: 1) IRIS; 2) 

HEAST; 3) USEPA-NCEA; and 4) Withdrawn values from IRIS or HEAST. When 
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toxicity values are not available from the USEPA, alternative sources/approaches 

are available. Provisional toxicity values can be extrapolated from occupational 

exposure limits (see for example Williams et al., 1994), can be based on "surrogate 

values" (i.e., toxicity values for substances from the same chemical class and with 

similar toxicological properties), can be extrapolated from toxicity values available 

for other routes of exposure (i.e., route-to-route extrapolation), can be calculated 

using toxicity equivalency factors (TEFs), or developed from toxicological information 

in the primary literature. TEFs are commonly used when they are available. 

Beyond this step, there is no fixed hierarchy for these approaches, and preference 

should be given to the one that appears to be based on the best information. Each of 

these alternative approaches has strengths and weaknesses that must be kept in 

mind when evaluating their suitability for developing toxicity values for SCTL 

calculation: 

• 	 Occupational exposure limits are often based on relatively extensive study in 

humans, which is an advantage. Because they are intended for healthy 

adults, an adjustment must be made in order for them to be considered 

protective for a broader range of exposed individuals which may include some 

with special sensitivity. By incorporating the appropriate "safety factor," 

toxicity values from occupational exposure limits can be, in general, 

conservative and health protective (Williams et al., 1994). There may be, 

however, some situations in which a chemical poses special toxicity to 

sensitive individuals not found in the workplace (e.g., lead in children), where 

any extrapolation from occupational limits may be troublesome. 

• 	 For chemicals with little or no toxicity information, the use of surrogate 

toxicity values from chemically-related compounds offers a means to provide 

some estimate of risk, and of acceptable soil concentrations. Small changes 
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in chemical structure can produce profound differences in toxicity, however 

(compare CO and CO2, acetate and fl.uoroacetate, ethanol and methanol, for 

example), and this approach carries with it significant uncertainty. 

• Often, inhalation and dermal toxicity criteria 	are not available. In these 

cases, route-to-route extrapolation can be used to expand upon dose-toxicity 

relationships observed for one route of exposure to develop toxicity values for 

other routes. For example, the oral toxicity value can be used to derive 

corresponding inhalation or dermal values (see Appendix B). Intake from 

different routes is not necessarily equivalent, and information regarding 

toxicokinetics of the chemical (or assumptions in this regard) must be taken 

into account when performing route-to-route extrapolation. Further, route-to­

route extrapolation is not appropriate when there is evidence that the toxicity 

value serving as the basis for extrapolation is likely to be route-specific. If a 

slope factor (SF) or a reference dose (RID) is known or presumed to be route­

speci.fic, it should not be regarded as suitable for route-to-route 

extrapolation.6 

While the USEP A originally recommended route-to-route extrapolation as a 

means of developing toxicity values (e.g., in USEPA, 1989a), more recently 

they have discouraged its use, citing the uncertainties involved (see for 

example the discussion in the USEPA, 1996b). While these uncertainties 

6 In the case of carcinogenic P AHe the toxic endpoint (cancer) occurs regardless of the route of 
exposure. Thie effect ie clearly evidenced by the fact that while the OSF for benzo(a)pyrene ie based 
on data in which oral dosing resulted in GI tract tumors in rodents, arguably a route-specific cancer, 
benzo(a)pyrene has also been observed to produce other types of cancer in several species when 
administered by a variety of routes, including inhalation and dermal contact. Although no slope 
factor has yet been derived for these routes, the rather strong evidence that benzo(a)pyrene (and, by 
implication, other carcinogenic PAHs) ie carcinogenic by a variety of routes, indicates that PAH 
induced cancer ie not wholly route-specific. Because of this property, route-to-route extrapolation 
was performed to derive both inhalation and dermal slope factors from the OSF for this group of 
chemicals in developing SCTLs for Chapter 62-786, F.A.C. 
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} cannot be denied, when route-to-route extrapolation is performed with 

knowledge of the disposition and toxicity of the chemical, these uncertainties 

are hardly disproportionate to the uncertainties associated with other aspects 

in the calculation of SCTLs. Further, when the alternative is to omit a 

particular route of exposure from the SCTL calculation, in effect assuming 

that risk from this route is zero, this too is a source of uncertainty that is not 

well addressed by SSG methodology. In fact, for some chemicals, the absence 

of a toxicity value can mean that the dominant source of tisk is ignored. In 

light of this discussion, the cause of minimizing uncertainty is arguably best 

served by judicial use ofroute-to-route extrapolation in SCTL development. 

• Toxicity equivalency factors are numerical expressions of the relative potency 

of a series of compounds, with a reference compound assigned a value of one 

(1). For example, a chemical with a TEF of0.5 would be only half as potent as 

the reference compound. Using the toxicity value for the reference compound 

and the TEFs, toxicity values for the series of compounds can be calculated. 

For a chemical with a TEF of 0.5, for example, a provisional RID can be 

developed by dividing the RID for the reference compound by 0.5. In the case 

of a cancer slope factor (CSF), the CSF for the reference compound would be 

multiplied by the TEF to derive a provisional CSF for the related compound. 

TEFs are based on comparative potency regarding some effect thought to be 

related to the toxicity of interest. The ability of this surrogate effect to 

accurately portray relative toxic potency is a source of uncertainty in this 

approach. 

• Development ofa toxicity value from the primary literature is labor-intensive 

and requires judgment of an experienced toxicologist. If a sufficient body of 

information regarding dose-response relationships for toxicity is available in 
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the literature for a chemical, however, it represents an important and useful 

approach to developing a provisional toxicity value. 

For Chapter 62-785, F .A.C. chemicals, many toxicity values were available 

from USEPA sources whereas others had to be extrapolated using a combination of 

the above approaches. To identify toxicity values needed for SCTL calculations, the 

TEF approach, surrogate values, and route-to-route extrapolation were used. The 

toxicity values and their sources/bases are provided in Tables 4a apd 4b. 

C. Developing site-specific direct contact SCTLs 

While default SCTLs are useful tools in site evaluation and when formulating 

remediation strategies for a broad range of sites, there will be some sites for which 

default SCTL values are overly conservative or not conservative enough. That is, 

there will be some sites · in which present and future site and exposure 

characteristics are so different from the assumptions used to calculate default 

SCTLs, that these SCTLs do not accurately correspond to the risk goals for that site. 

This section identifies variables in the SCTL equations for which site-specific 

information can be substituted in order to obtain a more accurate SCTL, as well as 

some considerations in making site-specific modifications. 

Exposure variables. When evaluating whether to use alternative 

assumptions for exposure frequency and exposure duration, responsible risk 

management requires consideration of not only the present use of the site, but also 

the range of plausible future uses. H site use is unrestricted, or only broadly 

restricted (e.g., to residential or commercial use), this range will almost always 

include some uses or site conditions in which exposure to soil can be substantial. In 

these situations, the default assumptions will represent the best choice. If site. 
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management includes engmeenng and/or institutional controls, then exposure 

assumptions should be based on the upper limit of exposures possible within those 

controls·. Deviation from the default assumptions should occur only in circumstances 

where it can be shown that the engineering and/or institutional controls proposed for 

the site will reliably restrict exposure frequency and duration. Also, caution must be 

exercised in proposing limited exposure frequencies and/or durations even if the 

effectiveness of engineering and institutional controls can be assured. The SCTL 

methodology described here is based on chronic exposure. When exposure is of short 

duration or intermittent, the SCTLs calculated with these exposure assumptions 

are nm; valid, and a very different type of toxicological analysis directed to this type 

of exposure must be conducted in order to establish limits of chemicals of concern in 

soil. 

Under extraordinary circumstances, the exposed dermal surface area and 

inhalation rates could be modified (e.g., if protective clothing and/or a respirator is 

required while on site). There will be very few, if any, sites where the long term 

management involves such restrictions, however. The adherence factor (the amount 

of soil which adheres to skin, per unit of surface area) might conceivably be 

influenced by local soil conditions, but empirical data to support an alternative 

value would probably be required. 

Site soil and weather characteristics. Site soil characteristics can 

influence the rate of volatilization of organic chemicals into air, and thus the level of 

chemical of concern that may be acceptable. Measuring appropriate soil 

characteristics in order to develop site-specific volatilization factors {VF) may be 

useful, particularly if risks from soil at a site are thought to be dominated by 

inhalation of volatile chemicals from soil. Parameters necessary for the 

determination of the VF include the average soil moisture content (w), the dry soil 
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bulk density (Pb), fraction of organic carbon (f«), and soil pH (used to select pH­

specific Koc and Kl values). Methods for determining these site-specific measured 

values for the derivation of the VF are listed below and outlined in the SSG 

(USEPA, 1996a). 

Soil Characteristic 	 ·: Method 

Soil moisture content (w) Lab measurement ASTM D 2216 

Dry soil bulk density (pb) Field measurement All soils: ASTM D 2937; shallow soils: ASTM . 
D 1556, ASTM D 2167. ASTM D 2922 

Soil organic carbon (foe) Lab measurement Nelson & Sommers (1982) 

Soil texture Lab measurement 	 Particle size analysis (Gee & Bauder, 1986) 

and USDA classification; used to estimate 0w 

&I 

Soil pH 	 Field measurement McLean (1982) 

It is important to note that many site-specific values require data collected 

over a one-year period. Thus, while site-specific SCTLs may be desirable, the use of 

generic SCTLs may in fact be more cost-effective and less time-consuming. In 

addition to the time needed for the collection of soil-specific data, the investigator 

must be in strict accordance with the approved methods. This condition is 

particularly important because the collected data are also used for the derivation of 

other site-specific parameters. Values derived from site-specific data include 

0w (water-filled soil porosity), 0a (air-filled soil porosity), total soil porosity (n) and 

soil-water organic partition coefficient (organics) <Kt). Therefore, errors in the 

collection of data would result not only in one incorrect value, but in several other 

incorrectly derived values as well. For example 0w and 0a are derived from the soil 

moisture content (w). To adequately generate w, the soil moisture content must 

represent the annual average. The use of moisture content data from discrete soil 

samples which may be affected by preceding rainfall events would incorrectly 
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represent the moisture content and therefore result in the incorrect derivation of 0w 

and E>a. Correctly deriving values such as E>a is of great significance, because other 

than the·initial soil concentration, air-filled soil porosity (0a) is the most significant 

soil parameter affecting the volatilization of chemicals of concern from soil. The 

higher the 0a, the greater the potential for emission of volatile chemicals of concern. 

The equations, sources, and methods for deriving soil characteristics using site­

specific data are provided in the following table. 

Soil Characteristic · Data Source··· ... Method 

Water-filled soil porosity (0w) e. =n (IIK.) 1112bf-3> Where, n =total soil porosity <Ls,orJI.u> 
(Average soil moisture content) I = infiltration rate (mlyr) 

K. =saturated hydraulic conductivity (m/yr) 
b =soil-specific exponential parameter 
(unitless) 
w = soil moisture content (g.,.1.e.fg,oU) 
Pb= dry soil bulk density (g/cm3) 

Total soil porosity (n) n = 1 · (ptlp.) Where, Pb= dry soil bulk density (g/cma) 
p. = soil particle density = 2.65 kg/L 

Infiltration rate (I) HELP model; HELP (Schroeder et al., 1984); 
Regional may be used for site-specific 

estimates infiltration estimates; used to 
calculate e... 

Soil-specific exponential parameter (b) Look-up Attachment A (USEPA, 1996a); 
(Moisture retention component) used to calculate e... 
Saturated hydraulic conductivity (K.) Look-up Attachment A (USE·PA, 1996a); 

used to calculate e., 
Air-filled soil porosity (0.) 0a = n • Wj)b 

or 
e. =n. e,, 

Soil-water organic partition coefficient Where, K..c = chemical-specific 
(organics) ~ soil-organic carbon partition coefficient 

(c:m.3/g) 
foe =organic carbon content ofsoil (g/g) 

VF is also a function of local climatic conditions and the size of contaminated 

area as expressed in the Q/C term. The USEPA (1996b) has tabulated Q/C values 

for contaminated areas ranging from 0.5 to 30 acres in size for selected cities around 

Where, n =total soil porosity 
(L,../1.,..i) 

w =soil moisture content (g-ierlgeoil) 

Pb= dry soil bulk density (g/cms) 

e. =average soil moisture content 
<L...ter{L,ou) 
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the U.S. These values are based on a modeling exercise which incorporated, among 

other things, meteorological data for these cities. The only city in Florida included in 

this exercise was Miami, and the next closest city was Atlanta. The default Q/C 

recommended in Figure 4 is based on Miami data and a 0.5 acre contaminated area. 

A site-specific Q/C term should be considered if the area of contaminated soil is 

significantly greater than 0:5 acres and inhalation exposure is a significant concern. 

Development of a site-specific Q/C term for a contaminated area outside the range 

presented by the SSG, or using meteorological data from a locatiol) in Florida other 

than Miami, is possible but would require a sophisticated and expensive analysis. 

In all but the most unusual circumstances, this level of effort to develop a 

site-specific Q/C term beyond the use of the SSG tabulated values would not be 

worthwhile. 

The PEF term is also influenced by local meteorological conditions, as well as 

site characteristics (Figure 3). An important site characteristic influencing PEF is 

the percent of vegetative cover over the contaminated soil. The default assumption 

is that 50% of the contaminated area has vegetative cover. This value can be 

adjusted for a specific site, but ifa higher value is used some mechanism must be in 

place to ensure that the vegetative cover remains in place in the future. Local wind 

conditions can also influence PEF and could conceivably be used to adjust the PEF in 

the development of site-specific SCTLs. A preliminary analysis of annual average 

meteorological data from cities around Florida found average windspeeds only 

slightly different from the default value, however (unpublished observations). 

Because PEF is a quantitatively important factor in the SCTL of only a very few 

chemicals, there is generally little incentive for developing site-specific PEF values. 

It is important to note that the PEF is applicable only for undisturbed soil. If there 

is significant soil disturbance at a site, such as from vehicular traffic, site-specific 
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estimates of dust levels may have to be substituted for the PEF in deriving an 

SCTL. 

Mass limits. The VF equation is based in part on the assumption of an 

infinite source. When the volume of contaminated soil is known (i.e., the area and 

depth), the VF equation can be modified to take mass of chemicals of concern into 

consideration. An alternative VF equation incorporating estimates of volume of 

contaminated soil is described in the SSG (USEPA, 1996a, 1996b). 

Values that do not change from site to site. It is worth stating explicitly 

that there are some variables and assumptions that are unrelated to site conditions 

and circumstances and therefore should not be modified in deriving a site-specific 

SCTL. These parameters include toxicity values, absorption rates, fundamental 

physical/chemical properties of chemicals of concern, and the averaging time for 

carcinogenic effects. [Note: The averaging time for non-carcinogenic effects is a 

function of the exposure duration, which could be modified at a particular site.] 

Also, it is generally impractical to consider body weight as a site-specific variable 

(except as it relates to the age of the exposed individuals, e.g., adults versus 

children). 

D. Developing alternative direct contact SCTLs based on Cut 

To calculate the inhalation component of the SCTL for residential and 

industrial exposure to volatile carcinogens and non-carcinogens, a volatilization 

factor is used, as described in Section Il B, "Input values for direct exposure." The 

equation for the volatilization factor (Figure 4), which defines the relationship 

between the concentration of the chemical of concern in soil and its flux to air, 

assumes an infinite source of the chemical and only one mechanism of transport, 
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vapor phase diffusion. With this model, other than the initial soil concentration, air­

filled soil porosity is the most significant soil parameter affecting the final steady­

state flux of volatile chemicals. The higher the air-filled soil porosity, the greater 

the emission flux of volatile constituents. However, there are limits to this model. 

One limit of particular importance is the chemical concentration at which the soil 

pore air and pore water are saturated and the adsorptive limits of the soil particles 

have been reached. At this point, the emission flux from soil to air for a chemical 

reaches a plateau and volatile emissions will not increase above this level no matter 

how much more chemical is added to the soil. This property is referred to as the soil 

saturation limit (Csat) (Figure 5). 

For chemicals of relatively low toxic potency, the use of the equations in 

Figures 1 and 2 to calculate SCTLs may result in soil concentrations that exceed Csat 

for that chemical. This situation creates a problem in that the model used for the 

inhalation component ofthese equations is not predictive of air concentrations when 

the Csat is exceeded, as discussed above. Also, for chemicals that are liquid at 

ambient temperatures (~25°C), soil concentrations above the saturation limit will 

be present as non-aqueous phase liquids (NAPLs), which may be undesirable at the 

site for a number of reasons. For these reasons, the Csat is used by the USEP A as an 

upper limit for SCTLs in soil (USEP A, 1996a). 

Among the chemicals listed in Chapter 62-785, F .A.C., this is an issue for 

several chemicals. That is, for certain chemicals, identified below and in Table 1 

with a double asterisk (**), the calculated risk-based value for the SCTL exceeds the 

calculated Csat value. For these chemicals [only], the FDEP has determined that the 

SCTLs for direct contact in Chapter 62-785, F.A.C., should be their respective Csat 

values. 
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Chemical Name 

Residentia 
1 

SCTL 
(msr/ksr) 

Industrial 
SCTL 

(mg/kg) Chemical Name 
Residential 

SCTL 
(mg/kg) 

Industrial 
SCTL 

(mg/kg) 

acetophenone 680** 680** ethylene rlycol 65000 120000** 

benzaldehyde 4600** 4600** isobutyl alcohol 3600 11000** 

benzyl alcohol 6600** 6600** malathion 1100** 1100** 

bis (2-ethylbexyl) phthalate 76 230** methyl acrylate 1300 8000** 

butyl benzyl phthalate, N­ 220** 220** methyl styrene (mixed) 36 200** 

butylphthalyl butylglycolate 240** 240** methyl styrene, alpha 1100 3000** 

carbon disulfide 200 780** methylnaphthalene, 1­ 290** 290** 

chlorobenzotritluoride, 4­ 80 190** methylphenol, 3. 2600 20000** 

chlorobuta.ne, 1· 480 640** nitrotoluene, m· 160 480** 

cycloate 150 160** nitrotoluene, o• 220 1100** 

eyclohexanone 980** 980** parathion 160** 160** 

eyhalothrin, lambda (karate) 6** 6** phorate 13 160** 
eypennethrin 60** 60** propylene glycol 100000** 100000** 

dichlorobenzene, 1,2· 88 370** propylene glycol monomethyl 
ether 

31000 41000** 

dichlorobenzene, 1,3· 390** 390** styrene 1700** 1700** 
diethylene glycol, monoethyl 
ether 

84000 170000** thiobencarb 150** 150** 

diethylphthalate 640** 640** toluene 300 520** 
dimethylphthalate 1600** 1600** trichloro-1,2,2· tritluoroethane, 

1,1,2· 
880** 880** 

di-n-butylphthalate 110** 110** tricblorobenzene, 1,2,4· 560 3000** 

ethion 37 56** trichloroethane, 1,1,1· 480 1400** 
ethoxyethanol acetate, 2· 7700 30000** trimethylbenzene, 1,2,3· 240 260** 
ethyl acetate 4100 11000*"' xylenes, total 290** 290*"' 
ethylbenzene 240** 240** 

It should be noted that in some instances even though a chemical fulfills the 

Caat criteria, the residential value is based on human health endpoints whereas the 

industrial value is based on Cut, This situation occurs when the difference between 

Caat and the human health-based value is relatively small, such that the industrial 

human health-based value exceeds Caat and the residential value does not. When 

developing site-specific SCTLs using default assumptions, particular attention 

should be paid to these chemicals, as well as others that may be liquid at ambient 

soil temperatures, but do nQt meet C88t criteria. Because site-specific SCTLs are 

usually less conservative than default SCTLs, they may exceed corresponding Caat 

values when the default SCTLs do not. 
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E. Chemical Interactions for Chapter 62-785, F.A.C. 

Exposure to combinations ofchemicals may result in interactions leading to a 

significant increase or decrease in the overall toxicity of the mixture compared to the 

summation of the toxicity of the individual chemicals. As a result, the concept of 

toxic interactions from multiple chemical exposures is a subject of considerable 

interest and concern for hazardous waste sites where multiple chemical exposures 

are probable. 

Toxic interactions may occur as a result of an alteration in the absorption, 

distribution, metabolism, and excretion of one chemical by another, modifying its 

toxicity. Studies in animals have reported the occurrence of such interactions among 

gaseous pollutants, pesticides, metals, and solvents. Interactions may also occur 

when one chemical alters the responsiveness of cells and target organs to the effects 

of other chemicals, such as through receptor up-regulation or altered cell signalling 

pathways. Very little information exists on toxic interactions in humans, and 

inferences must be made from studies of toxicant effects in laboratory animals. ' 

Even in circumstances where significant interactions have been observed in these 

studies, 1) the dosages at which the interaction occurs are usually not well 

characterized; 2) there is often uncertainty as to whether the mechanism for the 

interaction is relevant to humans, particularly at the comparatively low levels of 

exposure typically encountered from contaminated environmental media; and 3) 

most such studies involve exposure to two chemicals, whereas exposure at 

contaminated sites can involve several toxicants. For these reasons, the utility of 

these observations in evaluating the human health implications of multiple 

chemical exposures is limited, and it is extremely difficult to address chemical 

interactions in quantitative risk assessment other than on a rather simplistic level. 
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The standard approach taken in baseline risk assessments for contaminated 

sites is to assume that risks to the individual from multiple chemicals of concern 

are, at most, additive. The incremental excess cancer risk to the exposed individual 

is the sum of the cancer risks from individual carcinogenic site chemicals of concern. 

For non-carcinogens, hazard quotients for individual chemicals are summed only 

when there is evidence that the chemicals may have additive effects. The same 

mechanism of action or the same target organ for toxicity are usually taken as 

evidence for potential additivity. 

The Florida statutes which provide for Chapter 62-785, F.A.C. specify that ''In 

establishing soil cleanup target levels for human exposure to each contaminant 

found in soils from the land surface to 2 feet below land surface, the department 

shall consider the following, as appropriate: calculations using a lifetime cancer risk 

level of 1.0E-6; a hazard index of 1 or less; the best achievable detection limit; or the 

naturally occurring background concentration." They further specify "The criteria for 

determining what constitutes a rehabilitation program task or completion of a site 

rehabilitation program task or site rehabilitation program must: . . . Consider the 

additive effects of contaminants. The synergistic and antagonistic effects shall also 

be considered when the scientific data become available." These aspects of the law 

have been interpreted as indicating that contaminants at a brownfield site should, 

in their aggregate, pose a cancer risk no greater than lE-06 and a hazard index no 

greater than 1. Derivation of direct exposure SCTLs for a brownfield site therefore 

requires consideration of interactive toxicity among the contaminants present. 

Within the context of a tiered approach to site evaluation, the initial 

assessment of risk (and hazard) posed by site contaminants requires an approach 

that is both relatively simple and conservative. For most sites, this objective can be 

achieved by assuming simple additivity ofrisk among the contaminants present. In 
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the case of cancer risk, it is recognized that the cancer risks from individual 

chemicals are not truly independent (e.g., death from cancer from one contaminant 

reduces the risk of cancer from other contaminants to 1.ero; also, there is evidence 

suggesting that developing one cancer may increase the risk of developing a second 

cancer), and therefore some error will be introduced in calculating total cancer risk 

from the sum of the individual cancer risks. However, since the probability of 

developing cancer from environmental exposure to contaminants is usually small, 

the error in summing them will also be small and of little consequence in estimating 

total cancer risk. When more than one carcinogen is present at a brownfield site, the 

direct exposure SCTLs in Table 1 must be adjusted to reflect total cancer risk. For 

initial site evaluation, to ensure that the total cancer risk does not exceed lE-06, the 

SCTL from Table 1 for each carcinogen should be divided by the number of 

carcinogens to derive site-specific SCTLs. 

For non-carcinogens, additivity of effect is most likely to occur when the 

contaminants affect the same target organ. With this concept in mind, initial 

evaluation of a site should employ SCTLs adjusted to reflect additivity in target 

organ toxicity. That is, for contaminants affecting the same target organ, the SCTLs 

from Table 1 for each should be divided by the number of contaminants affecting 

that organ. For example, if four contaminants present at a brownfield site 

characteristically produce liver toxicity, the relevant SCTLs for these chemicals 

would be their direct exposure SCTL values in Table 1 divided by four. To assist in 

identifying chemicals affecting the same target organ, Table 4 lists each of the non­

carcinogenic chemicals of concern for which an SCTL was derived for Chapter 

62-785, F.A.C., the reference dose for that chemical and the toxic endpoint upon 

which the reference dose is based. To further facilitate the identification of 

chemicals with common target organs and/or effects, the chemicals in Chapter 62­

785, F .A.C. have been sorted by target organ or effect (Table 5). 
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If risks are unevenly distributed among chemicals at a site, the simple 

method of apportionment described above for deriving site-specific SCTLs may lead 

to total ·site risk below the goals of lE-06 and a hazard index of 1. In these 

circumstances, within the context of a site-specific risk assessment, a weighted 

approach to calculating SCTLs may be more appropriate. For example, consider the 

situation of four chemicals·that affect the same target organ, each with an SCTL of 1 

ppm. Chemical A is present at 0.05 ppm, Chemical Bat 0.1 ppm, Chemical C at 

0.25 ppm, and Chemical D at 0.9 ppm. Since there are four chemicals present that 

affect the same target organ, the SCTL for each would be divided by 4 - in this case 

leading to an SCTL of0.25 ppm for each. In this example, only chemical D poses a 

potential problem (i.e., it is present at a concentration greater than its modified 

SCTL of 0.25 ppm). Cleanup of Chemical D to its SCTL of 0.25 ppm would lead to a 

total hazard index of only 0.65 for all four chemicals. Ifa weighted apportionment is 

used instead, Chemical D could be cleaned to 0.55 instead of 0.25 ppm, and still 

retain a hazard index ~ 1. 

While, in principle, interactions can occur among chemicals, resulting in 

greater-than-additive effects, at present there are no specific examples which 

indicate that the additive approach described apove is not sufficiently conservative 

for initial site evaluation purposes. If evidence arises in the future for specific 

interactions that would render this approach less than health-protective, the 

approach should be modified to take these interactions into consideration. 

Although simple additivity is the most commonly recommended approach for 

risk assessment, the incorporation of quantitative information on toxicologic 

interactions as a means to more specifically evaluate the potential for additivity is 

an alternative for more detailed, site-specific risk assessments (as per Rule 

62-785.650, F.A.C.). Additivity may result from dose addition, which occurs when 
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chemicals act on similar biological systems and elicit a common response, whereas 

response addition occurs when chemicals act by independent mechanisms to produce 

toxicity to the same organ or tissue (Hertzberg et al., 1997). With dose addition, the 

chemicals are assumed to be functional clones and thereby follow similar pathways 

of uptake, metabolism, distribution and elimination, and elicit the same toxicologic 

effect. Thus, although the dose of one chemical may be too small to elicit an effect, 

the addition of a second chemical may be enough so as to increase the total dose to a 

level that results in an adverse effect. Under response addition, dif(erent physiologic 

pathways are followed and the response to one chemical occurs whether or not the 

second chemical is present. For example, the liver may be the common target organ, 

but the mechanism of injury can differ (e.g., peroxisomal proliferation, induction of 

oxidant stress, protein adduction). However, it is the sum of the responses at the 

common target organ that is measured as the additive effect, regardless of the 

differences in mechanism of action. Dose addition should always be treated as a 

summation of hazard quotients. Response addition, however, may not always be 

accurately characterized by a simple summation of hazard quotients, depending 

upon the toxic mechanisms involved. In cases of response addition, approaches other 

than simple addition can be used to derive site-specific SCTLs, but must be 

carefully justified by the mechanism(s) of action of the chemicals and supported by 

empirical observations. 

In the context of a detailed, site-specific risk assessment, chemical 

interactions other than addition need to be considered, such as antagonism, 

inhibition, masking, synergism, and potentiation. 7 As with response addition, 

7 Antagonism- When the toxic effects from exposure to a combination of chemicals is less than what 

would occur following individual chemical exposures. 

lnhibitum- When one substance's toxic effect to a specific organ is reduced by the presence of a 

second chemical, which does not have a toxic effect on the same organ. 

Maski11.g- When the toxic effects produced, at the same site, are opposite or functionally competing 

effects, reducing the toxic effects that would be elicited by the chemicals on an individual basis. 
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manipulation of SCTLs based on these interactions should be soundly and carefully 

based on mechanistic principles supported by empirical observations from the peer­

reviewed scientific literature. 

F. Acute Toxicity Concerns for Chemicals in Chapter 62-785, F.A.C. 

The default residential direct exposure SCTLs for non-carcinogenic chemicals 

at a brownfield site are intended to be health protective for children as well as 

adults, and are developed based on assumptions of chronic exposure. While it is 

generally assumed that these contaminant concentration limits are health 

protective for acute. as well as chronic exposure, there may be circumstances where 

acute exposure is significantly larger than the time-averaged chronic exposure. This 

could result in an exposure that is acutely toxic. A striking example of this situation 

can be seen with soil ingestion rates in children. While most children may ingest up 

to 200 mg of soil per day (the standard USEPA default assumption), in some 

instances episodic ingestion can be 250-times that amount or more (Calabrese et 

al., 1997). Although a soil ingestion rate of 5 g soil/day has been proposed by the 

USEP A (USEP A, 1986) to address the possibility that some children may exhibit 

soil pica (ingestion) in quantities far greater than the 200 mg/day value, this 

approach is regularly disregarded in practice. To prevent this oversight when 

assessing a brownfield site whose future uses may include scenarios in which 

contact with soil by small children is possible, the potential for acute toxicity must 

be adequately addressed in the development of SCTLs. 

Synergism- When the toxic effect(s) from exposure to a combination of chemicals is greater than the 

effects produced by the individual chemicals (effects greater than additive). 

Potentiation- When one substance's toxic effect to a specific organ is increased by the presence of a 

second chemical, which does not have a toxic effect on the same organ. 
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Calabrese and coworkers evaluated the potential fur acute toxicity from a pica 

episode involving soil with contaminant concentrations regarded by the USEPA as 

conservatives (Calabrese et al., 1997). Contaminant doses expected to result from a 

one-time soil pica epi_sode of 5 to 50 g of soil were estimated and compared with 

acute dosages demonstrated to produce toxicity in humans in poisoning episodes. 

The findings indicated that some residential soil cleanup target levels could result, 

following a single large soil ingestion event, in doses in the range reported to produce 

acute toxicity and even death. Of the thirteen chemicals included in the analysis, 

ingestion of soil containing cyanide, fluoride, phenol, or vanadium was found to 

result in a contaminant dose exceeding the acute human lethal dose; and ingestion 

of barium, cadmium, copper, fluoride, nickel, or phenol from soil was found to 

produce doses associated with acute toxicity other than death. 

Although the selective use of human data contributes greater confidence in 

the relevance and implications of these findings, it is important to acknowledge the 

limitations associated with this analysis. Estimates of the acute toxic and lethal 

doses were primarily extrapolated from reports on accidental ingestion, and exact 

dose estimation was difficult. In addition, most incidents of exposure were limited 

to adults; doses were then modified to approximate a dose that would have the same 

effect in children. Doses reported to be lethal to humans indicate only that the dose 

needed to cause death was met or exceeded, thus doses lower than those reported 

could also produce death. On the other hand, some observations may represent a 

particularly sensitive individual and not apply to the population in general. Also, 

the doses in this analysis were ingested doses rather than absorbed doses, and in 

many cases involved solutions where absorption may be extensive. The presence of 

these contaminants in soil may reduce their bioavailability, and therefore their 

8 USEPA Soil Screening Levels and USEPA Region III Risk-Based Concentrations for residential 
soil. · 
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toxicity. Despite these limitations, the serious nature of acute toxicity potentially 

associated with consumption of contaminated soil during a soil pica episode, 

requires that attention be paid to this issue when developing residential soil 

cleanup target levels. 

The chemicals identified in the study by Calabrese and coworkers as having 

the potential to produce an acute toxicity problem were evaluated for Chapter 

62· 785, F .A.C. to determine whether an adjustment in the residential SCTL was 

required. Because the intake under these circumstances would be driven almost 

exclusively by ingestion, the SCTL equation was altered to remove dermal contact 

and inhalation components. Also, because the value is based on a single exposure 

event, terms related to averaging time and exposure frequency were deleted to 

produce the following equation: 

SCTL =---B_W__ 
1

---xSJ x CF 
RfDacute 

where BW =body weight (kg); RID acut.e =safe dose for acute exposure {mg/kg); SI = 
amount of soil ingested (g) and CF = conversion factor for units {kg/g) (10·3). 

Consistent with other SCTLs based on exposure of a child, a body weight of 15 kg 

was assumed. So as not to make the derivation of acute toxicity SCTLs excessively 

conservative, an amount of soil ingested per event (SI) was selected (10 g) that is 

well within the range of values reported by Calabrese and others. 

Unfortunately, safe acute doses are not routinely provided by the USEPA, and 

such information is extremely limited in the literature. As a starting point in the 

analysis, subacute and chronic oral reference doses were considered, with the logic 

that a dose that is safe for chronic consumption will al.so be safe for a single 
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exposure. This value was then compared with observations in the medical and 

toxicological literature to determine whether the value might be excessively 

conservative. This analysis included, where possible, an attempt to derive 

differential dose-response information for more-serious and less-serious health 

effects specific to humans. In some cases, as discussed below, doses higher than the 

subchronic or chronic oral reference dose were identified that were consistent with 

the health protection goals of FDEP. A brief summary of the analysis for each of the 

eight chemicals appears below. 

Acute Toxicity Summaries 

Barium. There is a clear distinction in the toxic potential of soluble and insoluble 

salts of barium. Barium sulfate is insoluble and commonly used in medicine as 

radiocontrast media. Its toxicity potential is regarded as extremely low. Soluble 

barium salts, however, can be quite toxic and have been used as rodenticides. 

Numerous poisonings with soluble forms of barium have been reported in the 

medical literature, predominantly from the first half of this century. Some have 

resulted from accidental ingestion, suicide attempts, or mistaken use of a soluble 

form of barium in medicine (e.g., barium sulfide instead of barium sulfate). One 

case, for example, involved 144 persons poisoned when barium carbonate was 

substituted accidentally for potato starch in the preparation of sausage (Ogen et al., 

1967). Among the individuals poisoned, 19 were hospitalized and one died. 

Vomiting, abdominal pain and spasms, diarrhea, weakness, hypokalemia 

(decreased blood potassium levels), cardiac arrhythmias·, paresthesias (abnormal 

sensation such as tingling), and muscle paralysis are typical signs and symptoms of 

barium poisoning (Ellenhom, 1997). Acute renal failure has occasionally been 

reported (Wetherill et. al., 1981). For barium carbonate, the lowest acute lethal 

dose is 57 mg/kg, and the lowest toxic dose is 29 mg/kg (Ellenhom, 1997). Effects at 
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this lowest toxic dose include muscle paralysis, weakness, and paresthesia. Barium 

chloride is somewhat more toxic, and the lowest lethal dose is reported to be 11 

mg/kg (Ellenhorn, 1997). A value of200 mg [corresponding to about 3 mg/kg in a 70 

kg adult] has been proposed as the low end ofthe toxic dose Tange for soluble barium 

compounds (McNally, 1925), and a public health guide by the WHO reports the 

lowest toxic doses ofbarium to be 3-7 mg/kg (WHO, 1991). Clinical symptoms from 

acute ingestion of lesser barium doses usually subside by 24 hours and the patient 

is ambulatory within 48 hours, although in some cases muscle paralysis and 

weakness can last for over a week (Ellenhorn, 1997). There is no clear distinction in 

the literature between doses producing gastrointestinal symptoms and · those 

resulting in other symptoms that may require medical intervention. One report of 

mass poisoning with barium noted that none of the children were hospitalized and 

that their symptoms were generally less severe than the adults (Ogen et al., 1967). 

However, the children did not eat the same meal as the adults that were poisoned, 

and it is unclear whether the children received comparable barium doses. 

From our survey of the medical literature, it appears that an acute barium 

dose of approximately 3 mg/kg is at the lower end of the range of toxic doses for 

soluble forms in adults. Given the nature ofbarium toxicity, symptoms at the lower 

end ofthe toxic range would be expected to be reversible within a few days, but may 

require medical attention. Data with which to derive an upper bound no-effect dose 

for soluble barium in humans do not exist. The USEPA chronic oral RID for barium 

(0.07 mg/kg/day) is approximately 40-fold less than the lower end of the frank 

toxicity level of soluble barium in humans, which is not an unreasonable margin of 

safety. Using the chronic oral RID as a safe acute exposure dose, a residential SCTL 

for barium based on acute exposure of a child would be 105 ppm. 
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The difficulty posed by this SCTL is that natural background concentrations 

ofbarium will frequently exceed this value. Of course, naturally occurring barium is 

not in the form of water-soluble salts, and therefore poses little risk of toxicity. 

Operationally, barium concentrations at residential sites will probably have to be 

screened first against background concentrations. If elevated barium concentrations 

are found, the residential SCTL for barium will be of value only if the fraction of 

barium present that is soluble can be determined. 

Cadmium. With chronic exposure, the health effects of primary concern are renal 

toxicity and lung cancer. Both require long-term exposure, and neither is an issue 

with acute (one-time) ingestion of cadmium. The health effects occurring at the 

lowest acute dosages are primarily gastrointestinal - nausea, vomiting, salivation, 

abdominal pain, cramps, and diarrhea (ATSDR, 1997). Several cases of acute 

cadmium poisoning occurred during the 1940s and 1950s when cadmium was 

substituted for scarce chromium in plating cooking utensils and containers. In one 

report, two adults and four children experienced vomiting and cramps after drinking 

tea from a pitcher plated on the inside with cadmium (Frant and Kleeman, 1941). 

From information provided in this report, doses ranging from 0.2 to 1 mg/kg can be 

calculated. Other studies have reported that doses as low as 0.04 to 0.07 mg/kg 

cadmium are capable of inducing vomiting (Nordberg et al., 1973; Lauwerys, 1979). 

In all cases of cadmium ingestion within this dose range, recovery was rapid and 

complete, usually within 24 hours. 

Use of the chronic oral RID for cadmium as a safe acute toxic dose, on an 

interim basis, in order to establish a protective residential SCTL for this chemical 

is possible. However, because this RID is based on an effect (renal toxicity) that is 

not a concern with acute ingestion, it could be argued that this value is too 

conservative. The SCTL for cadmium based on chronic exposure to children (75 
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ppm) would result in a dose of 0.05 mg/kg if a child ingests 10 g of soil in a single 

event. This is at the lower end of the dose range for nausea and vomiting for 

cadmium, suggesting that some children ingesting soil at this concentration might 

experience transient GI symptoms. 

Copper. Several studies have reported that ingestion of drinking water or 

beverages with elevated copper concentrations results in gastrointestinal effects 

including nausea, vomiting, diarrhea, and abdominal pain (Knobeloch et al., 1994; 

Sidhu et al., 1995; ATSDR, 1990). In fact, copper sulfate was used historically in 

medicine to induce vomiting (Goodman and Gilman, 1941). Three separate reports 

provide relatively consistent information regarding the doses of copper required to 

produce these effects. In one report, military nurses experienced nausea, vomiting, 

and diarrhea within 30 minutes to one hour after consuming cocktails from a copper 

lined shaker (Wyllie, 1957). All but five of the fifteen nurses experienced weakness, 

abdominal cramps, dizziness, and headache the next day. Reconstruction of the 

cocktail mixture and measurement of copper concentrations, coupled with 

consumption estimates for each of the nurses, can be used to derive copper dose 

estimates. The lowest dose (received by three of the nurses who became sick), was 

0.09 mg/kg. Nicholas (1968) reported an incident in which twenty workmen became 

sick after drinking tea at work which contained 30 ppm copper. All experienced 

nausea and several had diarrhea, with or without vomiting. The estimated dose of 

copper was 0.07 mg/kg. Spitalney et al. (1984) reported recurrent, acute 

gastrointestinal symptoms including nausea, vomiting, and abdominal pain in a 

family associated with drinking copper-contaminated well water, or beverages (juice 

or coffee) made with the water. Based on the concentration of copper in the water 

(7.8 ppm), a copper dose of 0.06 mg/kg is estimated. It is not clear whether children 

have increased sensitivity to gastrointestinal irritation from copper. One study of 

gastrointestinal complaints from copper in drinking water in two communities in 
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Wisconsin found higher prevalences of symptoms in children, but this could have 

resulted from higher exposures than adults (Knobeloch et al., 1994). 

It should be noted that copper is considered to be an essential element, and a 

WHO expert committee has recommended intake of 0.08 mg/kg/day for infants and 

children (as cited in NRC, 1989). The American Academy of Pediatrics has 

recommended the inclusion of copper in infant formulas that could result in 

approximately 0.4 mg copper per day (as cited in NRC, 1989), ~d many vitamin 

and mineral products available for children contain about 2 mg copper. When 

expressed on a per-kg body weight basis, the copper doses resulting from this dietary 

supplementation are well within the range reported to produce nausea and vomiting 

(above) - an apparent inconsistency. The explanation appears to be that the effect 

of copper is dependent upon its form. Each of the case reports of copper-induced 

gastrointestinal effects involved copper ions in solution. Dietary copper and copper 

in supplements is typically in less soluble .forms (i.e., cupric oxide). For example, a 

recent WHO report on trace elements in nutrition states, 

"In the assessment of a safe level of intake for copper, it is important to 
distinguish ionic copper ingested in water or as a supplement from dietary copper 
in foods, which is largely present in the form of organic compounds. While there is 
little doubt that the uncontrolled ingestion of soluble inorganic copper salts in 
milligram quantities should be regarded with caution, levels of copper in food up 
to around 10 mg/day seem to have no detrimental effect on human health. The 
upper limit to the safe range ofpopulation mean intakes, Cu00xPimax, for adults has 
accordingly been set at 12 mg/day for men and 10 mg/day for women (Table 7.4). 
This will take account of the quantity likely to be consumed from the usual diet (< 
10 mg/day) and will limit both the amount of copper that can be introduced by 
dietary fortification and the quantity of contaminating copper that can be 
regarded as tolerable." (WHO, 1996).9 

9 The WHO has set the upper limit of the safe range of population mean intakes of copper for children 1-6 years of 
age (the most relevant age range for an acute soil ingestion cpisode).at l.S mg/day, based on an assumed body weight 
of 16 kg (WHO, 1996). This corresponds to a dose of 0.09 mg/kg/day. 
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The USEPA previously established an oral RID for copper of 0.006 mg/kg/day, but 

this was subsequently withdrawn. In the absence of an updated value, a "guidance" 

concentration range of 0.04 to 0.07 mg/kg/day has been developed by the National 

Center for Environmental Assessment (NCEA). The NCEA believes that existing 

data are not adequate to develop an oral reference dose for copper (consistent with 

USEPA practice not to develop an RID based on human data unless the dataset is 

unusually extensive); hence, presentation of these values as guidance. Use of the 

upper end of the USEPA guidance range for a copper dose, 0.07 .mg/kg, as a safe 

acute dose would place it at the lower end of the effective dose range for 

gastrointestinal symptoms. The SCTL corresponding to this dose, based on acute 

exposure for a child, would be 105 ppm. 

Beyond gastrointestinal symptoms, the health effect of copper of greatest concern 

for children is probably hepatotoxicity. In one study of teen-agers and adults acutely 

poisoned with copper sulfate, 23% developed signs or symptoms of hepatic injury 

(Chuttani et al., 1965). No information on the copper dose received by these 

patients was provided. Children have poorly developed homeostatic mechanisms for 

copper, making them more susceptible to excessive copper accumulation in the liver. 

Presumably, the acute copper dose required to produce hepatotoxicity would be lower 

in children, but again, no quantitative information is available. Some children. 

appear to be particularly sensitive to copper accumulation, and severe, usually fatal 

hepatic disease has been reported from chronic ingestion of relatively modest doses 

of copper. Childhood cirrhosis from copper is endemic in the Indian subcontinent, 

where copper contamination of milk from the use of copper and brass containers is 

common, but rare in other parts of the world (Scheinberg and Sternlieb, 1996; 

Pandit and Bhave, 1996). Vulnerability to copper hepatotoxicity is probably a 

function of copper intake and perhaps genetic and other factors that have not been 

well characterized. While it is reasonable to conclude that doses protective of GI 
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effects are also protective of hepatic effects, a safe acute, upper bound copper dose 

that would not push hepatic copper stores in children to a toxic level would be very 

difficult to estimate. 

Cyanide. Cyanide is a potent and rapid-acting toxicant that has been involved in 

numerous intentional and accidental poisonings. The USEP A reviewed the medical 

literature and determined that the average fatal dose of cyanide is 1.52 mg/kg (as 

cited in ATSDR, 1997). The lowest human lethal dose reportesl in the medical 

literature is 0.5 mg/kg (Gettler and Baine, 1938). Interestingly, in developing their 

Soil Screening Guidance, the USEPA acknowledged that their SSL (Soil Screening 

Level) for cyanide in residential soil was not protective of children who might ingest 

soil during a pica event: 

"Review of clinical reports on contaminants addressed in this guidance suggests 
that acute effects of cyanide and phenol may be of concern in children exhibiting 
pica behavior. If soils containing cyanide and phenol are present at a site, the 
protectiveness of the chronic ingestion SSLs for these chemicals should be 
reconsidered." (USEPA, 1996). 

While clinical experience with cyanide is extensive, an upper-bound no-effect level 

has not been identified in humans. Any dose of cyanide capable of producing 

symptoms is potentially serious and medical attention will be required. The 

USEPA oral Rm for cyanide is 0.02 mg/kg/day, and this dose should also be 

protective for acute exposures. It is, however, only 25-fold lower than the lowest dose 

reported to cause death in humans. Given the severity of the endpoint, this margin 

of safety is not overly conservative, and we would strongly recommend that no higher 

dose be used in setting residential SCTLs based on acute exposure in children. The 

SCTL corresponding to this dose, based on acute exposure for a child, would be 30 

ppm. 

41 



FJNAL REPORT 
April 30, 1998 

Fluoride. Acute fluoride poisoning has resulted from its use as an insecticide and 

in products intended to prevent tooth decay. Soluble forms of fluoride are the most 

toxic (WHO, 1984). Fluoride is corrosive to the gastrointestinal tract, and toxicity 

from acute, low dose exposure principally involves gastrointestinal symptoms such 

as nausea, vomiting, and diarrhea. More severe acute intoxication with fluoride is 

characterized by excessive salivation, muscle twitching, muscle spasms, tetany, and 

convulsions (Spoerke et al., 1980). Estimates of the acute lethal dose vary widely. 

From information in the literature, Hodge and Smith (1965) have.placed the lethal 

dose for adults at approximately 70 to 140 mg/kg sodium fluoride (corresponding to 

32 to 64 mg/kg as fluoride). Two case reports of fatalities in small children following 

acute fluoride ingestion suggest that the lethal dose in children may be smaller. In 

one case, a 3-year old boy died after ingesting sodium fluoride tablets (Eichler et al., 

1982), corresponding to a dose of 16 mg/kg. In another case, a 27 -month old child 

died after ingesting sodium fluoride tablets corresponding to a dose of 8 mg/kg 

(Whitford, 1990). Based on this case, Whitford (1990) proposed that 5 mg/kg is a 

"probably toxic dose" for a child, and this value is often cited. This value appears to 

represent a threshold for serious toxicity, i.e., prolonged symptoms or intoxication 

requiring medical attention. Transient gastrointestinal symptoms from fluoride 

(nausea, vomiting, and diarrhea) can occur at lower fluoride doses. 

A review of 150 reported accidental poisonings with fluoride found that a dose 

below 5 mg (absolute dose, not mg/kg) produced no gastrointestinal symptoms, 10% 

of individuals receiving 5-9 mg had gastrointestinal symptoms, 21% at 10-19 mg, 

nearly 50% at 20-29 mg, and 100% ofindividuals who received 30-39 mg. From this 

information, it can be concluded that to avoid gastrointestinal symptoms from acute 

ingestion of soil (10 g on a single occasion), fluoride concentrations in soil should not 

exceed 500 ppm (5 mg fluoride per 10 g of soil). Acute ingestion of soil (10 g by a 15 

kg child) containing fluoride at the residential. SCTL based on chronic exposure 
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(4,700 mg/kg} would result in a dose of about 3 mg/kg (45 mg absolute dose). This 

dose is less than that associated with serious acute toxicity (5 mg/kg, see above), but 

corresponds to fluoride doses that have a very high incidence of gastrointestinal 

symptoms (i.e., 45 mg). Consumption of 20 g of soil by a child at this concentration 

would result in a dose just below the lowest reported lethal dose. In the case of 

tlouride, a reduction ofthe residential SCTL to 500 ppm is recommended. 

Phenol. Acute ingestion of non-fatal doses ofphenol results in SYUlptoms of burning 

mouth and gastrointestinal irritation and distress (Deichman, 1969). An acute 

lethal dose for an adult was reported by Bennett et al. (1950) as 230 mg/kg. 

Deichman (1969} reports the lethal range for adults to be between 1-l3 mg/kg and 

143 mg/kg. Interestingly, there is also a report of an ingestion of 14 mg/kg which 

caused only gastrointestinal effects (Cleland and Kingsbury, 1977). Intake of water 

contaminated with phenol for a period of several weeks resulted in diarrhea, mouth 

sores, and burning mouth (Baker et al., 1978). The dose calculated to have been 

ingested in these cases ranged from 0.14-3.4 mg/kg/day. 

Phenol is another chemical for which the USEPA acknowledges that their 

residential soil screening level based on chronic exposure may not be protective of 

children under acute exposure circumstances (see discussion for cyanide, above). The 

USEP A chronic oral RID is actually within the lower end of the range of subchronic 

doses reported to cause effects and, while about 20-fold lower than the lowest dose 

reported to produce acute effects in humans, is within a factor of 25 of the lowest 

reported human lethal dose. Under the circumstances, any adjustment of the acute 

toxicity dose above the USEPA chronic oral RID for phenol would appear ill advised. 

Thus, the recommended residential SCTL for children based on acute exposure is 

900 ppm. 
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Nickel There is only one report of a death from acute ingestion of nickel. A 2-year 

old child ingested nickel sulfate crystals (approx. 570 mg/kg) and died from cardiac 

arrest 8 · hours later. Sunderman et al. (1988) reported a case in which 35 workers 

drank from a water fountain contaminated with nickel sulfate, nickel chloride, and 

boric acid. Twenty ofthe workers reported symptoms and 10 were hospitalized. The 

authors indicated that the dose ofboric acid received by the workers was insufficient 

to have caused the symptoms, and attributed them to the nickel. Symptoms 

included nausea, vomiting, abdominal cramps, diarrhea, muscular pain, giddiness, 

weariness, headache, cough, and shortness ofbreath. The symptoms typically lasted 

a few hours, but in 7 cases lasted 1-2 days. All of the hospitalized subjects were 

discharged on day 5 after exposure. Clinical chemistry results indicated evidence of 

transient liver and kidney abnormalities. Estimated nickel doses for these workers 

ranged from about 7 to 36 mg/kg. 

Several studies indicate that ingestion of a single oral dose of nickel can 

result in dermatitis in nickel-sensitive individuals (ATSDR, 1995). Dermal 

reactions can include generalized eruptions of maculopapular vesicles, typically 

affecting the elbows, sides of the neck, armpits, eyelids, and the genital area (WHO, 

1991). A vesicular eczema of the hand may also develop. The prevalence of nickel 

sensitivity is about 1% in men and 10% in women (WHO, 1991). Among the various 

studies ofdermal sensitivity to nickel, the lowest single oral dose reported to elicit a 

reaction is 0.009 mg/kg (Cronin et al., 1980). In another study, women with known 

nickel sensitivity and hand eczema were fed a diet with elevated nickel (0.007 

mg/kg) for a total of four days (Nielsen et al., 1990). Hand eczema was exacerbated 

in half ofthe women by the end of the 4-day diet treatment, and in 10 of 12 a week 

later. Time to resolution of symptoms was not indicated in the studies reviewed. 
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The USEPA RfD for nickel is 0.02 mg/kg/day. In discussing this RID, the 

USEPA acknowledges that this value may not be protective for nickel-sensitive 

individuals. If the risk management goal focuses instead on health endpoints 

occurring at higher exposures, the only real source of human data is the Sunderman 

et al. (1988) report. While the symptoms of poisoned workers in this study were 

predominantly gastrointestinal and resolved within a day or two, 10 of 25 were 

hospitalized for 5 days. Consequently, this should be regarded as a serious toxicity 

episode. The lower end of the range of estimated doses was 7 mg/kg, and a health 

protective dose for acute exposure, particularly for children, should be well below 

this value. Tentatively, this dose could be reduced by a factor of 100, yielding an 

acute dose of 0.07 mg/kg. This would correspond to a residential acute exposure 

SCTL of approximately 105 ppm. 

Vanadium. Information on the toxicity of vanadium in humans is limited, and 

much of what is available concerns effects on the respiratory tract of inhaling 

vanadium dusts in an occupational setting. In the early part of this century, 

vanadium was used medicinally in doses of 1 to 8 mg. Higher dosages (e.g., 75 to 

125 mg/day) were tested for effects on cholesterol, but produced clear evidence of 

toxicity (Louria et al., 1972). Human lethal doses of vanadium were reported as 

0.86-1.7 mg/kg (Stokinger, 1981). As with other metals, the toxicity of vanadium 

probably depends on its form. Humans who were given 0.47-1.3 mg/kg vanadium (in 

the form of ammonium vanadyl tartrate) for 45-68 days experienced 

gastrointestinal distress (abdominal cramping and diarrhea) (Dimond et al., 1963). 

Some subjects in this study also complained of fatigue or lethargy, and three 

participants noted increased dysmenorrhea. 

The USEPA has developed an oral RfD for vanadium pentoxide of 0.009 

mg/kg-day based on changes in hair cystine content in rats chronically fed vanadium 
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pentoxide in the diet for 2.5 years. Arguably, this RfD may not be particularly 

valuable in determining what constitutes a safe acute dose of vanadium in humans. 

The difficulty in determining a safe acute vanadium dose is that there is little data 

with which to work. The lower end of the range of doses reported to produce 

gastrointestinal effects from vanadium ingestion (0.47 mg/kg) is only marginally 

less than the reported lower end of the range of lethal doses. The reliability of the 

lethal dose information provided by Stokinger is uncertain because of the absence of 

documentation. Several clinical studies have been conducted using vanadium doses 

within the lethal range reported by Stokinger, and while some side effects may have 

occurred, clearly there was not massive lethality. This apparent discrepancy might 

be explained by differences in the toxicity of different forms of vanadium - clinical 

studies conducted with less toxic forms (for obvious reasons) and Stokinger reporting 

Iethalities from more toxic forms - but information are lacking to verify this. A 

vanadium dose of 0.01 mg/kg would be nearly 50-fold less than the lowest dose 

reported to produce gastrointestinal and other symptoms and about 80-fold less 

than the lowest reported lethal dose. Using this value to calculate a residential 

SCTL based on acute exposure results in a soil vanadium concentration of 15 ppm. 

Caveats in the Acute Toxicity Analysis 

There are several caveats to the above analysis that should be acknowledged. 

These include the following: 

• 	 The focus of the analysis was intentionally on data relevant to acute (single dose) 

exposure in humans. In our opinion, these data are most pertinent in assessing 

potential human health risks from acute ingestion of soils. These data are 

limited, however, and there are several uncertainties inherent in human studies. 

Principal among these is the fact that doses must nearly always be estimated. 
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The only alternative to this approach would be to use animal data. While dose 

estimation is more precise, studies , of acute toxicity in animals are usually 

restricted to death as the endpoint, and extrapolation of safe human doses from 

lethal doses in animals is an extremely uncertain process. 

• 	 It is quite possible that some poisoning reports or other relevant data were 

missed in this analysis. particularly those appearing during the first half of this 

century that are not accessible through computerized search .vehicles such as 

Medline or Toxline. Finding older literature citations (pre-1966) is both time­

consuming and labor-intensive, and an exhaustive search was not possible within 

the time constraints of this· analysis. 

• 	 The chemicals selected for this analysis were those identified by Calabrese et al. 

(1997) as representing a potential acute toxicity problem for children. While 

these are regarded as the most likely to pose an acute toxicity hazard, it is 

possible that there are other chemicals for which a similar concern is warranted. 

Should evidence arise that a chemical might pose an acute toxicity .hazard for 

small children, the residential SCTL for that chemical should be reconsidered. 

• 	 None of the studies in the analysis involved exposure to the chemical in soil. In 

most of the cases reported, the chemical was ingested in a soluble form, and the 

dose from soil required to produce equivalent toxicity may be much different. 

Presence of the chemical in soil in an insoluble form, or interactions between the 

chemical and soil that reduce its aborption from the gut could significantly 

reduce toxicity. 
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Calculating Residential SCTLs Based on Acute Toxicity 

Based on the information provided above and discussions with FDEP 

regarding health protection goals, provisional acute oral reference doses were 

selected for each of the eight chemicals. These are tabulated below, along with their 

corresponding acute toxicity SCTL. For comparison purposes, the residential SCTL 

based on chronic exposure is also provided. 

Residential SCTL 

Chemical 
Acute Oral 

Reference Dose 
mg/kg 

Based on Acute 
Toxicity 

(ppm) 

Based on Chronic 
Exposure 

(ppm) 

Barium 7.0E-02 105 5200 
Cadmium l.OOE-02 75 75 
Copper 7.00E-02 105 5500 
Cyanide 2.00E-02 30 570 
Fluoride 3.30E-Ol 500 4700 
Nickel 7.00E-02 105 1500 
Phenol 6.00E-01 900 31000 
Vanadium l.OOE-02 15 510 

There are several points relevant to the application of these SCTLs: 

• 	 These values are based on protection of small children. Examples of situations 

where they would be applicable would be residential sites, playgrounds, and 

daycare facilities. They would not be relevant for industrial sites. 

• 	 For chemicals which occur naturally in soils (e.g., barium), the acute toxicity 

SCTLs may be below natural background levels for a site. If the SCTL value is 

lower than natural background, a site-specific SCTL should be set equal to the 

naturally-occurring background concentration. 
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• 	In the absence of specific information regarding the form of a chemical present at 

a site or its bioavailability, a conservative approach in developing default SCTLs 

is warranted. In developing these SCTLs, we have assumed that the most toxic 

form of the chemical is present in soils and that bioavailability is equivalent to 

the chemical in solution. For many of these chemicals, toxic potential can vary 

dramatically with the form of the chemical, e.g., whether the chemical is present 

in a soluble or non-soluble form. Presumably for soils, soluble forms would be 

removed through leaching and, for "mature" sites, the assumption that all of the 

chemical present is soluble and toxic may be quite conservative. In some cases 

(e.g., barium), the assumption that all of the chemical present is in a toxic form 

leads to SCTLs that are below natural background concentrations. For specific 

sites, a determination of the form of chemical present and/or its bioavailability 

may be warranted, and might provide justification for higher acute toxicity 

SCTLs. 

III. Development ofSCTLs Based on Migration to Groundwater (Leaching) 

A. 	Equation for calculating SCTLs based on leachability 

The migration to groundwater pathway was developed to identify chemical 

concentrations in soil that have the potential to contaminate groundwater. The 

migration of chemicals of concern from soil to groundwater can be envisioned as a 

two-stage process: the release of chemicals of concern in soil into leachate, and the 

transport of chemicals of concern through the soil to and within an underlying 

aquifer. The method for calculating a leachability-based SCTL is taken from the 

SSG and incorporates a standard linear equilibrium soil/water partition equation to 

estimate release of chemicals of concern in soil. leachate and a dilution factor to 
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account for dilution of soil leachates in an aquifer. The SCTLs are then 

back-calculated from applicable groundwater cleanup target levels (GCTLs). In 

circumstances where contaminated soil is adjacent to surface water bodies, GCTLs 

based on protection of the surface water body can also be employed. The GCTL is 

multiplied by a dilution attenuation factor (DAF) to derive a target leachate 

concentration. The equation for calculating SCTLs based on migration of chemicals 

of concern from soil to groundwater is shown in Figure 6. 

B. Input values for leachability 

The equation for the calculation of SCTLs based on leachability requires the 

input of several chemical-specific factors. These values include the organic carbon 

normalized soil-water partition coefficient for organic compounds <Koc) and the 

Henry's Law constant (HLC). For the development of leachability-based SCTLs for 

inorganics, Ki values (soil-water partition coefficient) for inorganic constituents are 

needed. While most ofthese values can be found in a variety of sources, sometimes 

it may be necessary to calculate values such as Koc or HLCs when they are not 

otherwise available. In these cases, additional physical/chemical values such as the 

water solubility (S) or the octanol-water partition coefficient <Kow) are needed. 

Different references for physical/chemical parameters can cite very different values 

and, as discussed in Section Il B above, a hierarchy of sources .for these values is 

recommended. Chemical-specific values for S, HLC, and Kaw are preferentially 

selected from the Superfund Chemical Da.ta Matrix (SCDM) (EP A/540/R-96/028). 

Koc values are from the Soil Screening Guidance: Technical Background Document 

(SSG) (EP A/540/R-95/128). ATSDR Toxicant Profiles, the Electronic Handbook of 

Risk Assessment Values (EHRA V), the Hazardous Substance Database (HSDB) 

and other reference sources (in that order of preference) are used when data are 

unavailable in the SCDM or SSG. 
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Currently, generating Kt values for metals is diffii::ult. For this reason, the 

USEPA suggests using an equilibrium geochemical speciation model (1vllNTEQ) for 
. 

estimating these values. However, modeled values may not accurately represent the 

potential for leachability because, unlike organic compounds, Ki values (soil/water 

partition) for metals are significantly affected by a variety of soil conditions. Iron 

oxide content, soil organic matter content, cation exchange capacity, pH, oxidation­

reduction conditions, and major ion chemistry, are significant parameters that can 

affect the soil/water partition of metals and hence the leachability values. 

Therefore, in some instances, a leach test may be more useful than an SCTL based 

on a partitioning equation (see Section III C below). 

C. Developing site-specific SCTLs based on leachability 

In Florida, soil types vary significantly across the state, from quartz sand to 

muck, and leaching potential covers an extreme range. The default soil 

characteristics used to develop generic leachability-based SCTLs lie somewhere in 

the middle ofthis range. Development of site-specific leachability-based SCTLs can 

be quite important, because the soil characteristics at a given site may bear little 

resemblance to the default assumptions. It should be recognized, however, that site­

specific SCTLs for leachability calculated using the equation in Figure 6 can be 

either higher or lower than the generic values because the default assumptions are 

not skewed toward the conservative end of the range of values possible in Florida. 

Site-specific characteristics important in calculating a leachability-based SCTL 

include the tc; E>w. 0a1 n, and Phi and procedures for developing site-specific SCTLs 

are described in the SSG (USEPA, 1996a). 

Another parameter that is import~nt in calculating leachability-based 

SCTLs is the dilution attenuation factor (DAF). The USEPA arrive.d at a default 
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DAF using results from OSW's EPACMTP Model. This model utilized a Monte 

Carlo analysis with input parameters obtained from nationwide surveys of waste 

sites and from applying the SSL dilution model to 300 groundwater sites across the 

country. The model distributions were repeated 15,000 times for each scenario and 

a cumulative frequency distribution of DAF values was generated. The results of the 

accompanying sensitivity analysis indicated that climate, soil type, and size of the 

contaminated area have the greatest effect on the DAF. To gain further information 

on the national range and distribution of DAF values, the dilution model was 

applied to two large surveys of hydrogeologic site investigations. These were the 

American Petroleum Institute's hydrogeologic database (HGDB) and USEPA's 

database of conditions at DNAPL sites. DAF modeling information from a 

combination of 300 sites indicated that the geometric mean DAF of all sites 

combined was 20 for a source area of 0.5 acre. This value was carefully selected 

using a "weight of evidence" approach which best represents a nationwide average 

and is therefore regarded as an acceptable default for use at most sites. In only 

special circumstances, such as very complex sites, a site-specific DAF can be 

calculated, but the aquifer hydraulic conductivity, the hydraulic gradient, the mixing 

zone depth, the infiltration rate, and the source length parallel to groundwater flow 

must be determined (USEPA, 1996a). 

It has been demonstrated that the leachability-based SCTLs partition 

equation can be used to derive leaching based SCTLs for organic compounds. 

However, inorganics present at cleanup sites can also pose risks to an underlying 

aquifer. To derive leachability-based values for most metals is more complicated, 

however. Unlike organic compounds, Ki values (soil/water partition) for metals are 

significantly affected by a variety of soil conditions. In some instances, a leach test 

may be more useful than the partitioning method. Therefore, FDEP recommends the 

use of a leach test instead of the soil/water partition equation. However, site­
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specific leachability values for metals derived using Kt values estimated with the 

MINTEQA2 model are considered acceptable leachability SCTLs, if oily wastes are 

not present. If the decision is made to determine site•speci.fic leachate values, the 

Synthetic Precipitation Leaching Procedure (SPLP), developed to model an acid rain 

leaching environment, can be used when there are no oily soil chemicals of concem.10 

When oily wastes are present, FDEP specifically requires the use of the Toxicity 

Characteristic Leaching Procedure (TCLP) for cleanup of these sites. While this 

procedure was developed to model leaching from the bottom of ~ landfill, it more 

closely estimates leaching from soil contaminated with oily constituents, such as 

used oil or similar petroleum products. 

IV. Development of SCTLs for Total Recoverable Petroleum Hydrocarbons 

(TRPHs) 

The TRPH SCTLs were developed to be used in a two-tiered approach with a 

primary TRPH soil cleanup target level as the starting value. Primary TRPH values 

for direct exposure and leachability included in Table 1 are based on the assumption 

that the TRPHs consist exclusively of aromatic hydrocarbons in the >Cs-C10 range. 

While SCTLs derived for hydrocarbons in the C3-C1 range are the most restrictive 

(Table C4, Appendix C), these compounds are not detected using the Florida 

Petroleum Residual Organic (FL-PRO) analysis. Currently, the FL-PRO method of 

TRPH analysis is limited to measuring the concentration of mixed petroleum 

hydrocarbons in the range of Cs-C40. While FL-PRO does not measure hydrocarbons 

in the Ca-C1 range, the most toxic and prevalent COCs among these are addressed 

by other analyses and individual cleanup target levels. Therefore, the primary 

10 Direct leachability testing should include a minimum of three representative soil samples, 
pursuant t.o USEPA Test Method 1312 (SPLP). Leachate concentrations from SPLP should not 
exceed the applicable GCTLs. SPLP should not be used for chemicals of concern derived from used 
oil or similar petroleum products. 
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) 	 TRPH SCTL is based on the most conservative and health protective carbon range 

that can be detected by FL-PRO, the >Cs-C10 carbon range. 

TRPH SCTLs are derived from chemical/physical parameters and toxicity 

values assigned to each carbon range as described in Appendix C. It should be 

noted, however, that while the >Cs-C10 aromatic fraction has the most restrictive 

inhalation RID, the >C1s aromatic fractions currently have the most restrictive oral 

RID (TPHCWG, 1997b; Table Ca, Appendix C). Therefore, under certain 

site-specific conditions in which there may be elevated soil moisture and fraction 

organic carbon, such that volatilization would not be a significant consideration 

relative to ingestion, the potential exists for the >C1s aromatic hydrocarbon 

concentrations to pose the greater risk. 

If the primary SCTL is exceeded, it is proposed that a second tier would be 

employed, such that each TRPH sub-classification would possess its own SCTL. 

However, individual SCTLs could not be set for each C-range because the current 

FL-PRO method of analysis cannot distinguish between aliphatics and aromatics. 

Additio~ally, the quantitation of individual compounds is difficult and not 

confirmative, as only "fresh" petroleum hydrocarbons provide distinct peaks in 

analysis by gas chromatography (GC). Weathered petroleum hydrocarbons such as 

those found at contaminated sites, produce "hills" not peaks when analyzed by GC. 

Therefore, one can only obtain an estimate over the entire C-range of the fraction of 

petroleum hydrocarbons that are present in the sample. While analytical methods 

for separating aliphatics and aromatics exist (i.e., Massachusetts Department of 

Environmental Protection), they are outside the current analytical capabilities of 

accepted methods employed in Florida. However, as modifications to FL-PRO are 

developed in the future, the second tier would allow differentiation based on 

site-specific analyses. 
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V. Development ofthe Industrial Direct Exposure SCTL for Lead 

To calculate the industrial direct exposure SCTL for lead, the approach 

outlined in Recommendations of the Technical Review Workgroup for Lead for an 

Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 

(USEPA, 1996d) (TRW) was followed. This guidance document provides 

methodology for assessing risks associated with non-residential adult exposures to 

lead in soil based on the potentially most sensitive workers - . women of child­

bearing age. The methodology focuses on estimating fetal blood lead concentrations 

in pregnant women exposed to lead contaminated soil. That is, the model is 

designed to estimate an acceptable soil lead concentration to which women could be 

exposed, while pregnant, without the risk of producing unacceptable blood lead 

concentrations in the developing fetus, i.e., levels above 10 µg/dL. 

This method is based, in part, on a simplified representation of lead 

biokinetics assumed to predict quasi-steady state blood lead concentrations among 

adults (women of child-bearing age) who are relatively consistently exposed to a site. 

A constant of proportionality between fetal blood lead concentration at birth and 

maternal blood lead concentration is also employed. As such, this model provides a 

means for consistency in calculating acceptable industrial soil lead levels. 

A series of equations, discussed in detail in the TRW document, are used to 

derive an acceptable lead concentration in soil. PbBa,c,g, is derived first. This value 

represents the risk-based goal for the central estimate of blood lead concentrations 

in adult women that ensures the fetal blood lead concentration goal of 10 µg/dL is 

not exceeded. This value is derived from the equation below in which PbBretaI,0.96,goaI = 
10, the goal for the 95th percentile blood lead concentration (µg/dL) among fetuses 

born to women having exposures to the specified site soil concentration; R = 0.9, the 
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constant of proportionality between fetal blood lead concentration at birth and 

maternal blood lead concentration; and GSD, the geometric standard deviation for 

blood lead concentrations among adults having exposures to similar on-site lead 

concentrations but having non-uniform response to site lead (intake, biokinetics) 

and non-uniform off-site lead exposures. Ideally the GSD used in the model is 

estimated from the population of concern at the site. In the absence of site-specific 

blood lead data, the TRW recommends estimates of 1.8-2.1 µg/dL as the plausible 

range based on an evaluation of available blood lead concentration.data for different 

types of populations. 

PbB _ PbBreta1,0.95,goa1 
a,c,g - 1645 

GSD1.~u1, x Rreta11,naletl1al 

As such, a value of 1.8 is recommended by the TRW for homogeneous populations 

whereas 2.1 is recommended for heterogeneous populations. For the default 

industrial direct exposure SCTL, heterogeneity of populations at a workplace was 

assumed. Thus, the GSD selected from the recommended defaults is 2.1 µg/dL, 
' 

resulting in a PbBa,c,1 = 3.28 µg/dL. Next, the target blood lead concentration 

(PbBa,c,g) is employed along with several other variables to calculate PbS, the SCTL. 

Technical Review Workgroup Model 

PbS = (PbBa,c,g - PbBa,o) x AT 

BKSF X [~oil X AF.roil X EF,oil 
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where: 

PbBaduit.centra1.aoa1 = 3.28-4.23 µg/d.L 


PbBadult.O(background) = 1.7 - 2.2 µg/d.L 


AT = 365 days/year 


BKSF (biokinetic slope factor)= 0.4 µg/d.L per µg/day 


IR
50

u(ingestion rate)= 0.05 g/day 


AF u(absorption factor)= 0.12 [unitless]

50

EF 
50

u(exposure frequency)= 219 days/year 

In this equation, the baseline blood lead concentration, PbBa,o, represents the 

adult blood lead concentration (µg/dL) in the absence of site exposures. It is 

intended to be a best estimate of a reasonable central value of blood lead 

concentrations in women of· child-bearing age who are not exposed to lead­

contaminated non-residential soil or dust at the site. Ideally, this value is obtained 

from a representative sample of adult women from the area. In the absence of site­

specific data, the TRW recommends a range of 1.7-2.2 µg/dL, representative of 

women aged 20-49 years. For Chapter 62-785, F.A.C. an average value of 1.95 µg/dL 

was selected, taken from the middle ofthe range of values provided by the TRW. In 

the TRW model, the baseline PbBa,o is subtracted from the target PbBa,c,g to obtain a 

value representative ofthe allowable increase in blood lead level that will not cause 

an exceedance of the target blood lead level. Using the default· values selected for 

Chapter 62-785, F.A.C., this value equals 1.33 µg/dL (3.28 µg/dL minus 1.95 µg/dL). 

Additionally, the model uses an averaging time of 365 days/year, an exposure 

frequency of 219 days/year (based on USEPA guidance for average time spent at 

work by both full-time and part-time workers), and an exposure duration of one year 

(not shown in the denominator of the equation because it is 1). The other variables 

are defined as follows: 
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• 	 BKSF =Biokinetic slope factor relating increase in the typical 
adult blood lead concentration to average daily lead uptake. 
Recommended value is 0.4 µg/dL blood lead increase per µg/day 
lead uptake. 

• 	 AFsoil =Fraction of lead in soil ingested daily that is absorbed 
from the gastrointestinal tract. TRW recommends a default 
value of 0.12 based on the assumption that the absorption factor 
for soluble lead is 0.2 and that the relative bioavailability of 
lead in soil compared to soluble lead is 0.6, thus 0.2 x 0.6 = 0.12. 

• 	 IR.ou = Intake rate of soil. Recommended value is 0.05 g/day*. 

*Although the 0.05 g/day default value addresses all occup·ational soil 
intake by an individual, whether directly from soil or indirectly through 
contact with dust, risks associated with more intensive soil contact 
activities such as construction and excavation are not included. Site­
specific data on soil contact intensity should be considered when 
evaluating the applicability of the default industrial direct exposure 
SCTL. Depending on the duration of exposure and type of exposure 
scenario being evaluated, larger ingestion rates may be more 
appropriate and should, therefore, be employed. 

Using these standard equations with the recommended defaults and values 

selected to best represent a brownfield site, a value of 920 mg/kg lead is calculated 

as the industrial direct exposure SCTL. 

For Chapter 62 - 785, F.A.C. ; 

. - lOµg/dL ­PbB,c g - 1645 - 3.28 µgldL 
· 2.1 · x0.9 

(3.28 µg/dL -1.95 µg/dL) X 365 days/yr
SCTI..Pb = 	 =923.6 or 920 mg/kg 

0.4 µg/dL per µg/day X 0.05 g/day X 0.12 X 219 days/yr 

Applying other default values provided in the TRW documentation to the 

model results in a range of possible lead soil cleanup target levels, from 750 mg/kg 

to 1800 mg/kg. Following the guidance in the TRW document for selection of 

appropriate default values based on population statistics and descriptions, and 
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provided the soil intake rate is 0.05 g/day, a soil lead value within this range can be 

derived on a site-specific basis. 

The TRW recognizes that other models with more detailed blood lead kinetics 

could provide better estimates regarding brief acute exposures or intermittent 

exposure patterns. However, pending further development and evaluation of other 

biokinetic models, the methodology provided by the TRW is the recommended 

approach. It should also be noted that although the format for calculating the 

industrial direct exposure SCTL for lead resembles the Integrated Exposure Uptake 

Biokinetic (IEUBK) Model for Lead in Children (USEPA, 1994), the IEUBK 

approach continues to be the recommended approach for assessment where 

residential soil lead levels are of concern. 

VI. Development ofSCTLs for Ammonia 

Ammonia is an inorganic compound that exists in a state of equilibrium 

between un-ionized ammonia (NHs) and ammonium ion (NRs+). The state of 

ionization, and thus the percentages present as NHs versus N'Rs+, is generally 

dependent upon the pH of the medium (i.e., soil or water), and to a lesser degree 

upon temperature. Higher pH levels result in a greater percentage as NHs and lower 

pH favors the formation ofNli4+, Current literature suggests that ammonia as NHa 

is the more toxic form of this compound and toxicity values exist only for NHa 

(ATSDR, 1990). Current analytical methods detect total ammonia (NHs + Nli4+), 

however, and interpretation of this value from a toxicological perspective requires an 

estimation of the NHa content based on pH and temperature. 

The residential and industrial SCTLs for ammonia are 90 and 600 mg/kg, 

respectively, and the leachability value at a neutral soil pH is 2100 mg/kg. The 
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leachability value is based on an acceptable groundwater cleanup target level of 

2800 µ.g/L ammonia as NHa, derived by using the standard FDEP equation for the 

calculation of health-based groundwater cleanup target levels and an oral minimal 

risk level (MRL) of 0.4 mg/kg/day (ATSDR, 1990)11. The residential and industrial 

SCTLs for ·ammonia were calculated using the oral MRL and the inhalation 

reference dose of 0.03 mg/kg-day, which was derived from the inhalation reference 

concentration of 0.1 mglm3 (IRIS) assuming an inhalation rate of 20 m3/day and a 

body weight of70 kg. 

When leachability is calculated according to the equation in Figure 6 using 

t>:,.e default parameters listed and the appropriate chemical-physical constants, a 

value of 12 mg/kg is derived. This equation and defaults do not take into account 

that ammonia generally exists as a pH dependent ratio of ammonia to ammonium 

ion, thus a leachability value based on the GCTL must be adjusted to reflect 

leachability at a specified pH. The neutral pH of 7.0 was used to establish the 

default leachability-based SCTL, based on guidance in Chapter 62-550, F.A.C. that 

the potable groundwater pH in Florida must be within the range of 6.5 - 8.5. As a 

result, a leachability-based SCTL of 2100 mg/kg is calculated when an ambient 

temperature of 25°C is assumed. However, variation in pH will affect the 

ammonia/ammonium ratio and can result in a range of acceptable SCTLs as shown 

in Table 1. 

11 It should be noted that the oral MRL for ammonia currently listed in the ATSDR Toxicant Profile 
for Ammonia is 0.8 mg/kg/day. This value was derived by adjusting the NOAEL of 40 mg/kg/day by 
an uncertainty fact.or of 100 and an adjustment fact.or for intermittent exposure. Per discussion 
with John Wheeler at ATSDR it was indicated that the use of an intermittent exposure fact.or in the 
extrapolation of the NOAEL to the MRL is no longer recommended. As such, the ATSDR 
recommended oral MRL for ammonia has been modified to 0.4 mg/kg/day and the drinking water 
MRL is 14 mg/L. Although an MRL of 14 mg/L exists for ammonia in drinking water, a value of 2.8 
mg/L was used here since it incorporates a relative source contribution fact.or of 20%, which FDEP 
includes in the development of groundwater guidance concentrations for non-carcinogens. 
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: queous 
EPA/6000-79/091.

HCaJculated by dividing 12mg/kg (the default leacbability value) by the percent corresponding 
to the selected pH. 

The SCTLs for direct exposure to soil are based on the assumption that 

ammonia is present in the soil as NHa. However, as stated above, the NHsfNH4+ 

ratio will vary with soil pH. In addition, ammonia as NHs has a significant capacity 

to volatilize while NH4+ will be fully dissolved in water within the soil matrix. Thus, 

when the NHsfNH4+ ratio is primarily NH4+ volatilization will be minimal. The 

SCTL for ammonia is predominantly driven by the inhalation component of the 

equation, and therefore reflects the capacity of these compounds to volatilize. Thus, 

to accurately select an SCTL for ammonia, the soil pH must be known, otherwise 

one must make a conservative assumption and use the default SCTLs, which are 

based on 100% NHa. Table 2 provides SCTLs for ammonia based on soil pH at an 

ambient soil temperature of 25·c. 
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: queous orua, 
EPA/600/3·79/<YJ1 . 

..Calculated by dividing 90 mg/kg or 600 mg/kg by the percent corresponding to the 
selected pH. Values rounded. Values gRater than JE+6 mg/kg were set equal to lE-t(i mg/kg. 

tfAverage soil pH for Florida soils based on empirical data from 450 samples (value provided by
Dr. I.A:na Ma, Universicy of Florida). 
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Figure 1. Model Equation for Developing Acceptable Risk-Based Concentrations In Soll 

Acceptable Soil Cleanup Target Levels for Carcinogens 

Using the slope factor: 

SCTL = 	 TRxBWxAT 

EFxEDxFCx (SF x/R0 x10_.l<g/mg)+(SF• xSAxAFxDAx10_.kglmg)+(SF, xtR, x(v~ + P;F))]0 

SCIL = Soil Cleanup Target Level IRo = ingestion rate, oral (mg/day) SP= slope f~ctor (mg/kg/dayr I 

'IR=Target Risk (unitJess) 
 SA= surface area ofskin exposed (cm2) 	 SF0 =oral 
BW =body weight (kg) SFd=dennalAF= adherence factor (mg/cm2/day) AT= averaging time (days) 

DA= dennal absorption (unitless) 	 SFi = inhalation EF = exposure frequency (days/yr) 

ED= exposure duration (years) IRi = inhalation rate (m3/day) 

FC = fraction from contaminated source (unitless) 
 VF= volatilization factor (m3/lcg) 


PBF = particulate emission factor (m3/lcg) 


Sample SCTI., Calculation for Direct EzpoBUre (Aggregate Resident): BENZENE 

,en.= 	 0.000001 • 69kg • 26650daya 

1 1350dlyr•30yr•l• (o.o~mglkg/dr •120mg/d•h10..kg/mg)+(o.oa~mglkg/dr •3674cm1 •0.2mg/cm1 •0.01• h10...kg/mg)+(o.02~mglkg/dr •16m1/d•( + 1~1 
. 	 · a .,ox10• t.24xto• IJ 

1.61 	 1.61 1.61 11 -11. ...SCTL .. 	 = • - • · mlY•C +
10600 • [(3.48x10_.) +(2.35:d0-7 ) + ( 1.28x10_. )] 10500 • 1.32:dO_. 1.38 

Given: 	 SF0 = 0.029 (mg/lcg/day)"1 


SF,= 0.032 (mg/kg/day)"1 


SF1 = 0.029 (mg/lcglday)"1 


VP= 3.40 x 10' m3/lcg 

PEP= 1.24 x 109 m'llcg 


tAII calculations carried out to 18 decimal places. For simplicity of demonstration, calculated values shown are to three significant figures. 

Final SCTL value is rounded to two significant figures if>1 and to one significant figure if<1. 




Figure 2. Model Equation for Developing Acceptable Risk-Based Concentrations In Soll 

Acceptable Soll Cleanup Target Levels for Non-Carcinogens 

Using the reference dose: 

SCTL = TH/xBWxAT 
1 1 1 1x(-1EFxEDxFCx ( ,0 x/R0 x10-ekglmg)+(--xSAxAFxDAx10-ekglmgJ+(--xlR1 -+-· - -))]

R O RfDd RfD1 VF PEF 

SC'IL = Soil Cleanup Target Level 
nn=Target Hazard lndex (unitless) 
BW= body weight (kg) 
AT= averaging time (days) 
EF = exposure frequency (days/yr) 
BD = exposure duration (yean) 
FC = &action from contaminated source (unidess) 

IR0 =ingestion rate, oral (mg/day) 

SA= surface area ofskin exposed (cm2) 


AP= adherence factor (mg/cm2/day) 

DA= dermal absorption (unitless) 


IRi = inhalation rate (m3/day) 


VP= volatilization factor (m3/kg) 


PBF = particulate emission factor (m3/kg} 


RfD = reference dose (mg/kg/day) 
RID0 =oraJ 

RfDd = dermal 

RIDi = inhalation 


Sample SCTL Calculation for Direct Exposure (Child Resident): FLUORENE 

3CTL.,. J.00 • ISkg • 2190daya 

1 1 1 1 1 
3S0d/yr • 6yr •I• ( • 200mg/d • htO..kg/mg) + ( • 1800cm2 

• 0.2mg/cm2 
• 0.01 • 1llt0 ... kg/ma) + ( g/kg/d • 10m3/d • ( + )~

0.04mg/ltg/d 0.02mg/ltg/d 0.02m 2.09 it lO'm'lka 1.24 ll 1o'm'lk1 iJ 
4 4 4

SC'n. • 3.29 X 10 • 8.29 X 10 • 8.29 K 10 • 2lOOmg/kg * 
4

2100•[(6.00K 104 )+(1.80 K 10~)+(2.39 K 104 )) 2100•7.67 K 10 16.9 

Given: RID. = 0.04 mg/kg/day 

RID4 = 0.02 mg/kg/day 

RID1= 0.02 mg/kg/day 

VP= 2.09 x JO' m3/kg 

PEP= 1.24 x JO' m3/kg 


tAII calculatiqns carried out to 18 decimal places. For simplicity of demonstration, calculated values shown are to three significant figures. 

Final SC1L value is rounded to two significant figures if>l and to one significant figure if <1 . · 


~· 


http:2100�7.67
http:10~)+(2.39
http:104)+(1.80


Figure 3. Derivation of the Particulate Emission Factor• 

PEF (ma/kg)= Q/C * 3600 sec/hr 
0.036•{1-V)•{Um/Ut)3 •F(x) 

·'WI . . l ·----~,·ifijtm!£....~ ·:~"'~~~.lf:E:'n."'·r:·&.:..
\~~ , ~ ..\! 

particulate emission factor (m3/kg) 
inverse ofmean cone. at center ofa 

· "17. -•• - -,,,~·- . .,~.... !t:,:t,i' .. __,.,.~ rllidts ,-.~~1;r,~:..: ~....~i~1l~~~~~e awt:'~k:' :::: 

1.241005 x 109 

85.61b 

0.5-acre-square source (F/m2-s per kg/m3) 

V: ftaction ofvegetative cover (unitless) 0.5 (50%): 
mean annual windspeed (mis) 4.69: 
equivalent threshold value ofwindspeed at 7m (mis) 11.32 
function dependent on U.J(Jb derived using 0.194 
Cowherd et al. (198St (unitless) 

a Equation taken from USEPA 1996b Soil Screening Guidance: Technical Background 
Document. EPA/540/R-95/128. 

b Based on Q/C Value for Zone IX (Miami, FL) as listed in USEPA Soil Screening Guidance. 
~Cowherd, C., Muleski, G., Engelhardt, P., and Gillette, D. (1985). Rapid Assessment of 

Exposure to Particulate Emissions from Surface Contamination. EPA/600/8-85/002. 
t Value may be substituted with documented, FDEP accepted site-specific information. 
••All calculations canied out to 18 decimal places. For simplicity of demonstration, calculated 

values shown arc to seven significant figures. 

Calculation ofPEF based on Zone IX Q/C Value**: 

PEF (m3/kg)-= 85.61 gJm2 -s per kg/m3 • 
3600 aec/br =1.U1005n09(m3/q) 

0.036 •{1-0.5)• (4.69(m/s)/11.32.(m/s))3 •0.194 



Figure 4. 

Equation Used for the Determination of the Volatilization Factor8 


T) 112
(3 14 VF=Q/CxCFx 	 · xD" x 

2xp. xD" 

WHERE: 

DA=---------­
p,,K, + Bw + B.H 

YModeJeimiii@rs:runtu)·	 iiimrvi~··~~
VF: 
DA: 
CF: 

Volatiliz.ation factor (m 1kg) 
Apparent diffusivity (cm2/s) 
Convenion factor (m2/cm2 

) 

-
• 

10_. 
Q/C: Inverse of the mean concentrationeJ (g/m2-s per kglm') 
T: Exposure interval (s) 

8S.61c 
ED* 3.1Sxt07 s/yr 

ED: Exposure duration (years) Exposure-specific• 
n: Total soil porosity (L,o,JLN111) 1-(J>i,/p,)i 
w: 
plJ: 

Average soil moisture content (g....,lg.u) 
Dry soil bulk density (g/cm3 

) 

0.1 (10%)t 
I.St 

p,: Soll particle density (glcm') 2.65 
e.: 
e.: 

Air-filled soil porosity (L.i.lL.a) 
Water-filled soil porosity CL,....IL.au) 

n - Ow 
o.tst 

~: 
Di: 
Dw: 

Soil-water partition coefficient (cm'/g) 
Diffusivity in air (cm2/s) 
Diffusivity in water (cm2/s) 

Koo* r... 
Chemical-specific' 
Chemical-specific' 

H: Henry's Law constant (atm-m'/mol) Chemical-specific' 
H': 
K..c: 

Dimensionless Henry's Law constant 
Soil-organic carbon partition coefficient (cm3/g) 

H * 41 
Chemical-specific' 

foe: Organic carbon content ofsoil (gig) 0.006 (0.6%)t 
• Model equation taken from USEPA 1996b Soil Screening Guidance: 

Technical Baclr.ground Documen/. EPA/S40/R-9S/128. 
lJ Assumes the center ofa O.S acre plot. 
c Based on Q/C Value for Zone IX (Miami, FL) as listed in EPA Soll 

Screening Guidance. • 
• Listed in Table 3a. 
• Based on Aggregate Resident exposure for a duration of30 years (ED). 
tValue may be substituted with documented. FDEP accepted site-specific 

Information. 

Sample VF Calculation for Benzene Exposure•• 

..	All calcula!ions carried out to 18 decimal places. For simplicity of 
demonstration, calculated values shown are to seven significant figures. 

Given: D, =0.088 cm2/s 
D. =9.80 x 10"' cm2/s 

H' = 0.2296000 

T =9.460000xto' s• 

Koc= 62cm1/g 

K.i =3.720000 x 10·1 cm,/g 

Then: 

• 1·61477blO•J c 2 I 1 • 2.081433.dO~ :t I 17.731977.110.1 • as 
And: 

1112 
(3.14x2.081433.d0-,(c )><9.460000.dO'(s))i

3 2g•m m 	 1
VF=BS.61( )xblO-.(--r)><-------------,..---~2m •s•kg cm 	 cm2

2>cl.5 x 2.018433.rl0-,(-) 
s 

= 2.13228S.r10
1 

• 340J.324 (m•) 
6,26SJoox10·3 t1 

I 

http:VF=BS.61
http:2.081433.dO


Figure 5. Equation• Used for the Determination of c.., 

~1-:}:i.:2Paramet:er/".;:,;,--:k~Defiiiitjoii,fflqits}\-.:~~M;\.:;".,.:,?'-.wfiiJ!•~...,r~•+))efault¥alue .,. . · 
Cua Soil saturation concentration (mg/kg) 
S Solubility in water (mg/L) 
p. Soil particle density (kglL) 

Pl, Dey soil bulk density (kglL) 

n Total soil porosity (l..,,.JL..i) 

8a Air-filled soil porosity (L..11...u) 

e.. Water-filled soil porosity CL-IL.a) 

~ Soil-waier partition coefficient (L/kg) 

w Average soil mois1me content (kg..lkg,.n) 

H Hemy's Law CODStlDt (atm.-m1/mol) 

H' Dimensionless Hemy's Law constant 

Koc Soil-organic carbon partition coefficient (l)kg) 

fa: Fraction organic cari>on in soil (1/g) 


-
Cbemical-specificb 

2.65 
1.si 

1- (J>Jp,) : 
n - wp1, 

. o.1si 
Koc *foc 

0.1 (10%) 
Cbemical-specifil 

H *41 
Chemical-specific" 

0.006 (0.6%): 
'Model equation taken from USEPA 1996b Soil Screening Guidance: Technical BackgroundDocument. 

EPA/S40/R-9S/128. 
11 Listed in Table 3L 
t Value may be substituted with documented, FDEP accepted site-specific infomiation. 
••	All calculations carried out to 18 decimal places. For simplicity ofdemonstration, calculated values 

shown are to seven significant figures. C. values used as scn.s are rounded to two significant 
figures if>1 and to one significant figure if<1. 

Sample Cut Calculation for Ethylbenzene•• 

Given= 

s - 110 mg/L 

~ - 1.224000 lJkg

Koc • 204 L/kg 

H' • 3.239000 x 10·1 


Then: 

1
C.. = ~ :;1' ((1 .2241.1kg • l.Skg/L)+(0.1S)+(3.239x10·1 

• 0.2839362))
1 

c. =113.3333 mg/L • 2.077967 L/kg 


C.. =23S.S029 mg/kg 


C.. = 240 mg/kg 


http:l..,,.JL


c 

Figure 6. Equation for the Determination of Soll Cleanup Target Levels (SCTLs) 

Based on Leachabllity 


SCTUmg/kg) = GCTL(µg:IL). CF(mg/µg). DF . [K.(l.lkg) . f.{g/g) + e. CL-IL.a)+ e.(L..IL..) . H'J 
p~(kg/L) 

~J-:~J?aramim'~ efllituonJ 11i111sl~~~i~~;;:~~J\U~ ~aff.~;·.-,,,;;1;v .ariiblesudmetalilt · 

GCTL: Groundwater cleanup target level (µ#1.) Table-Specific Value1 


CF: Conversion &ctor (mg.lµg) 0.001 
DF: Dilution factor {unitless) 20 
K.,c Soil-organic carbon partition coefficient (Ukg) Chemical-Specific Value2 

fc,.; Fraction organic carbon in soil (Jig) 0.002t 
e.: Water-filled soil porosity {L....11..u) 0.3 .ca: wN 
e.: Air-filled soil porosity ~) . n - e. 
H: Henry's Law constant {atm·m /mol) Chemical-Specific Value2 

H': Henry's Law constant {unitless) H *41 
f)b: Dry soil bulk density {kg/L) 1.S m: (1-n) pJ 
w: Average soil moisture content {kg..'kg..a} 0.2 (200Al)t 
n; Total soil porosity <L,o..lL.au) . 1~)t 
p.: Soil particle density (kg/L) 2.65 

1Groundwater Cleanup Target Levels {See Table 3b).

2 Values selected {listed in Table 3a) as available in order ofpreference from: 


1. Superfund Chemical Data M¢{EPA/S40/R-96/028). 
2. US£!>A Soil Screening Guidance: Technical BadgroundDocwnent {EPA/S40/R-9S/128). 
3. USEPA Integrated Risk Information System {IRIS), May 96 Update. 
4. Toxicological Profiles, Agency for Toxic Substances and Disease Registty, US Department of 

Health and Human Services. 

t Value may be substituted with documented, FDEP accepted site-specific information. 

••All calculations carried out to 18 decimal places. For simplicity ofdcmonstnmon, calculated values shown 


are to seven significant figures. Final sen. is rounded to two significant figures if>1 and to one significant 

fi&[C if<l. 


Sample SCTL Calculation for Benzene Migration into Groundwater 

Given: 	 GCTL • 1 µg/L 

Koc=62 L/kg 

H' • 0.2296000 


Then: 	 • 

• [ 0.31-IL.. + ( 1.339623xlo-' L IL • 0.2296000 )] 
SCTL(mglkg) • 1.0 µg/L • 0.001 mdµe • 20 • 62 Liq • 0.002 r/1 + kg/I., • .. -= 

. 	 1.5 

SCTL • 0.0068901 me/kc eoil 

SCTL • 0.007 ml'lk&' IIOil • • 




____ __ ___ __ _ 

Table 1 

Soil Cleanup Target Levels for Cha pter 62-785, F.A.C. 


Lncbablllty Leachablllty Leac:habillty Lnchabillty 
Based Baud on Based on Based on Target Orgaa/System

hemkai Na•e Dinet t:1posiii'e on Freshwater Marine Groundwater or 
(m&'k$) , Groandwater Surface Water Surface Water or Low Yield/ i:rrect 

CiiteHa Criteria Criteria Poor Oualltv 
I' n• (m1!1kir\ (mR/lcit) (mir/luzl (mRlltR) 

ecenl!.l!!ithene 2300 22000 ... . 4.0 _ 0.6 0.6 40 liver 
ac:enaphthylcne_ ,_ _____ ··-··-- ·· - .. · ·· . J!QO .......!!<19Q. . ____22. . - - 0.0(:13• _o.Qi>]• ii9 ·· dccrcased~wcight,liver 
accphatc ·--- ·---- ·--- ·- · -···· .. 67 140 .. . _ <tO) O.~ 0.8 <P . C!lf'Cinogen 

acetone 
 ... 770. -·- ·SSOO .. _. ,,_ i ,~ 6.f 6.f i$ (,Ctltral ncrYQUS system, kidney, liver 
·acctoni~ _. S2 ___ 370 __ ______2.3 . . 93 ?~ ~~ blood, liver 
~ ~ = o~nc.=--------·---·----· 680.. 680.. 2.9 - - · 32 32 ~~ _ .... ~- g~ toxicity . 

aaolcin ·- ·- ­ __ 0.03 _0.2 ··- ---- 0.08. ·- -·- 0.001 o.ooi 0.8 . _ -· rcspiratQry (n!ISBI cpi\flclium) 
~lamidc ..... _____0.2 _ __ 0.3 --· 0.004___ ____ o.oi Q..9~ . 0.04 -·-· . ........1?:8Jcinogen 

aaylicacid 
 33 220 - ·· 14 _ _______NA . !'IA [49..... . ········ ·- ··- - ----~Qffspringwcights 

acrylonitrilc 0.3 0.4 0.02 0.2 Jt~. 0.2_____ ,_ ·····-· .. ···--· .. carc~nogen . 

alachlor 4 6.7 0.02 O.~ _ .. . . - ~ Q.QQ_ ·- - ··-·· · __ _ ·--- ~c1nogcn_ ...._.(L Q.L 
aldicarb S7 790 0.03 __ 0.004 ___ _,____0.004...____ __ __ 0.3____________ocntralncrvoussystcm . 
aldrin 0.06 0.2 0.01 2.S ·-- ···- ..·-·· 2.S _____ 0.1 __ -----·---. _ _ carcinogen __ ___ . 
.!!!rlalcohol 72 sso I 0.02 ______Q,Q~---· __to___ __ _ki~y, liva: ..__ .. . 
aluminum 72000 l.OOE+o6 ti tr__-·-·--·· ti___ ___ ti ~!crc;d_bo(fy ~igh~- ­
aluminum~idc 31 800 ti -Q- __ _ _ti ________ -Q- __ ___ altcrcctbody_wcight __ 
mnmvn 600 9600 1.2 0.1 0.1 12 liver 
.IIJUllOD:- 90 600 2100 0.01 -- - ·N~___ __l!QQ.9__ a~ce_~ ~ ~~=·: · 
ammonium sulfamate 16000 370000 ti ti ..----- -Q- ····--- -Q- --· ___ deacascdbody weight 
aniline 17 130 0.03 0.02 __Q,OL___ ·--~3__ _ carg~g~---­
anlhracenc 19000 290000 2000 0.3 0.3 20000 none observed 
antimonv 26 240 S• -Q-.. _____ -Q-______~ -- - --.Mmlii~'!!O~taHti' .· 
antimonv.....,toxidctasSb\ 39 1000 ti ti ______ -Q- -Q- blQ94,J!iacasc4!fto!'.11!ity . .. 
antimonv....t.-lmntartratelasSb\ 69 lSOO ti ti --~ ------ -Q- '""" ·- !,!m,in~~!l>'... 
antimony tetroxidc (as Sb) 31 BOO -Q- -Q- -Q- ti bJm .!~C!'C~JDO~ity.. 
antimonv trioxidcfas Sb\ 31 800 -Q- -Q- . -·----! ------ !'._ __ blooo., inaeascd mortality . 
..!!!U'SCIIJ=~·~c-------------i---'O:.:..B"----=;3;:,:.7'---+---2""9.,,...•=-- \'.'t w _ 2 _ 90 ___ _ ~i~~---­
auazinc 4.1 12 0.06 0.04 __ _0.04 __ _____ 0.6 _ -- - ·----- -- carcinogen ··--·· 
~IZO=bcnzcnc= ---------1--7:;.:c•6=----~2~0--+--~0.=----~ 7 _ ____ 0.07 ---- S _ _ _ • __ carcinogen --···=~-- S 0.7'0_ __ 
..i;"s""iu·i"1111.C"'" --------i---'1:.=0::,S__..:8:..:,7~000 1600• ~---··-- . ~ ---- _ J6:Q9Q_ .Jn_q~J>Jq¢ pr~ _~---- ::.:c._ . 
"-lcton 2300 4S000 S 12 12_ ,_____ }9_ _ bl!!9:<I,.~ -~ wcig!Jt gain 

..?:bcno=:::m:.i..,..- --------+--'3=5=00-=----S~B=OOO~-t--~3~1 --'=. 0.03___ _ .2.!Q.._ ___ ~ cfotTspj1Jg weigh~vl -- ___ 0 0} __ 1lccrca ~
~bcn=lazo~~n!.!.------------+-.:.:IB::.:00.=.,-_....:2:-,:S':"OOO~ 0.1 NA NA I • blood 
bcnzaldchvdc 4S00.. 4S00u S.4 0.4 ___.Q.i____ _ _ _ ~___.___ ,,_ _ _Jd~,st~mach ·­

..!:bcnzcn!:!:!!:!=c~-----------+--:.:.l..:.l _ _ __,lc:.:.S:.._-+---=0:.:..:.00= 7____..:0,.007 ·--- ___ _O.S . _ .. . - .. 0.07 __ _ ,_ --·. -·..···--·-·--·- -·- __ ~inogcn . 

..!:bcnzcn==c~th~io!!!l~----------f--'0~.71__~0~.8:---+-~0.~3-----=;;NA NA 3 liver 

..!:,._=Tnl=a='-~lt!:.!.reocn=~IC:..__ ______~--'-'l.4.a.....__....:S-"'.2'---+---"'2.=9-----=0,,._.4'-- - --- - --- --· 0.4 _,, ____.- ·- 29 _ -· ----··· carcinogen_·­
~~!!!:!!l.!ll~~!.!::!!!!----------+----'Oe.:,.. .._1__..,:0!.:.S'---t--......:.:7·z.8____q _ ___ ___l.2 78 __ '-- ___C3!tjnogcn _ ··-· 
~-.;;;=:,;~"'1 ~ _______ 9."= ___ _ ----· l.S ___.~L__ · ------carcinogen . _ _ .b~\IO!!!UOf8D==lhcn~ie,._ 4--_....:le.:,.4::,,.-_--,""'S:..:.lc.,,--+--~8-=-- ..:l..S -- ­
.!!.._~__,:!!.!.JS,!ft"~i!.ll!!emerv!.I!,!lcne~- - - -- :-:00 _ 4SOOO~~f-~ ~ -----:2,,.~-- ---· ___L _ ____ _ __ -- ncr:voussystem-- --t-~ 23 ~ __,~ 13=:;000 _ _ p0Q90 ~~­
.!!.._.__,~:!!1.!ri,,.L!\O!!!uonm!!!!.!!!!!!!thcne~,._-------+--.:.:lS,.__ _ ...,,S::2_-1--~2::..S.___ _ J.,.L___ ____ U. _ -·- ---~.Q__ .. '--- -- ~cinog~ _ . ..... 
~bcnzo~=ic:.!8Ct~-~d___________._.:l-"-SOOOO==.:.....--=l.:.::.OO~E:;:.+o6 ~1 48 48 1100 none observed.:,..=-t---,1 :.:0.,..___ 
~bcnzo=tri~chl=on~·dc=- ---+- 0:..:.02='='-=-_-::-0 04-:-,---t---= 00=-----~0.~.000 _ --· _ _ ----------- __carcinogen... .= ------ ~ c=:.,':- 0~.°73 ,-=-' 2_ ,___ 0.0002 ___ ___0.03 
.!!bcnzy~'1!.!Ial!!:co~ho~l'-- ---------1-..!<S-"-SOO,,.,,_•_• _....:.:SS::.::00=-• •_11-_:,c:8.~9--- - 2 ________ 2 -· ·-- -- · 89__ . ··- ____ ---·--· __ . eye, stomach 
..!i~~ :l!l!...!:chl=o!!ridc!!!e..._______ __..__;,l.=.3_ __ 2 O.OQ8 O,QS _. _ . _ __OJI~ .·-·· .... .. .0.0)__ ·· - ·- ·· - --· · -··--··· . _ . ~ciffogen 
.hcn1l:U1·._. -- -+--:-:l:'=2-=: 700 ,...__§3 • __ _ _ .. ~ -··· _ -- ·- 630 - ·· ---· _ ... ----- _ .. . . carcino~cn~.....,...---::,-,---;-- - 0::---- f;r _ _ _ . 

bctanal for,w,nmcdi~;...1 18000 280000 180 NA _ NA _____ 1800 . ----·-- ___ _ . none observed 




Table 1 

Soil Cleanup Target Levels for Chapter 62-785, F.A.C. 


Le1ch1billty Leacbabillty Leacbabllity Leacbabllity 

' ·1,. . 
 Band Ba$td on Baud on BHtd on T1r-get Organ/System 

.Clit11tlcil 'Piame · Dlttci l:JpiJHtt on Freshwater Marfa, Grouadwatcr or 
(mg/kg)

,_" 
Groa11dw1tcr Surface Water Surfatt Water of Low Vldd/ Efrett 

Criteria Criteria Criteria Poor Ou1lltv 
I' , II" fmtz/luz\ (mtzlke) (mtzllr.2\ (mRlk2) 

.!!!chin [or!!i~sl . .._1L. 140 __ . __ . 0.008 9-~ . . 0.2 0.08 . decreased Q(T~pring survival 
bjphcnl'.!, IJ·lord!.PhcnyJl_______ _ _______ 1000 __ ..8400 . .. 0.03 I.I ... i .l 0.,3 kidney 
bis {2-chloro-1-mclh.l'.!ethyl) ether ·-·--- 0.3 O.S - ·-· 0.1· NA_ ~A. J carcinogen 
bis(2-chlorocthyl~ . _ 0.4____0.7_ _ ·--· 0.03 . .Q._0_7 0.0,7 0.3 . carcinogen 
bis(2-chloroisoprop)'.l)cther .... .0.3 ---· 0.5 _ ___ __ 0.3 . _ . _O) _0~1- 3 carcinogen 
bis {2-ethylhexyl) P!i!!!~ate 75 230.. 27 O)l.9_.. ... . 0,09 : ~?9.- ~- ___ .. __ __ _car~inogcn 
bisphcnol A 3500 · S700!)_ -- 14 •· - "· __,__2_.J. 2.2 _l~Q___ .... .... ... .. . ___ _ ·--~~weight . 

boron 7000 170000 
 ~ ~ £ ' .. ~ ___.. ·-·· .__ _ ___ _mal~ repl'Qdu~iv~, respiratory 
bromacil S300 63000 ,--o.6- ···· -·-_... _NA.. · ~A .. · - ·.. ..6- -- --·· ··------ -~~weight 
bromochlorometbanc 38 260 0.7 NA NA 7 liver 

bromodichloromcthanc 1.4 2 
 0.006 - ·o.( ..:..:=..___ 0.1 - -- _0.06 __- ·--·- _ carcinogen _. 

bromofonn 53 95 
 0.04 3.3 _ .. ____ 3.3 ____ 0.4 _ -·· carcinogen _ . . . 

bromomcthanc(ormcthvlbromidel 2.2 15 
 O.OS 0.2 ___Jl.,L_ _Q,_L__ ~Qqt_ach . ____ ·­
butanol ). 1300 10000 
 J 107 107 30 ccntral_~O_!JS 5YslCf!1 .. . _ 

butlnooc 2- for MEKl 4800 3S000 
 22 639 639 220 fetus 

hutvl benzvl nhthalate N- 220•• 22ou 
 77 14 14 770 ------liver 

hllvlate 2000 21000 
 7 o.i _ 0.2 70 ·- liver 

butvlohthalvl hutvlalvcolatc 240.. 240•• 
 120 NA NA 1200 none observed 

• I 75 IJOO 8• ~ - ·-- ~ ---·--~ _ ~j~.a..!i}'~[C_!!rCil10~Cfl­
calCillffl cvanide 3100 80000 
 ~ w w w f!O.Jl~.o~cd 

Nmf,m 2S0 720 
 24 NA ____NA _____ 240 __ . --·---~c_in!>8~ ..... 

camarvl 6800 120000 
 9.2 0.0007_ Q.9()07 92 ._ jj~cy.!i~ . .. __ 

carbazole SJ 200 
 0.6 NA NA 6 .~en _ .. __ . 

carbofuran S2 380 
 0.3 0.001 0.001 3 . _ J~!m.~tve 

carbon disulfide 200 7Jo•• 
 S.6 0.8 0.8 S6 _ f~tus __ . -· 

carbon tetrachloride 0.4 0.6 
 .0.04 O.OS ---~~-====04_. ·---~~i:iogcn ... 

thion 9.S 170 o.s 0.06 ·----- -· 0.06 ____ s__ ------- blood. central.ncrvoussystcm . 

.:~>~-"'-"':~,._,,~=e::::e'--- - - ------ - -t--::-78~300:-=---2:::-:00000:-:1~1,:-::--t------':i~c'-l___--'0".~:i-8- - .. ---Q_,18 -¥---·---·-- :u:d.. 
·:=.:,cv:z;:111=ide=-- -------+--'3"=900~­_,,chl=onnc~ -- -l~00000~7""+-----.~,----- ~ ~ ~ none observed 


·o<!!xidc· =-- -----·t---::7.,,,80
_,,chl,.,,,,,,onn~· ::::e:...:di,.,, :::: --- :------':19000~'f--t----::.!~----~ --·--_ . ~ ____ __ _. ~ ___ .. no etfcd level on neurological development in offspring 
~chl~on!..!!·t~e,.....,...,--....,.,..----------t-----'=23:':0;-----'6000~"---t---::-..::::---- ~ ~ ~ ncurobchavorial 

l.=--9 ·-·-NA.:chl=oro-=l,.,:.l::..-butadi==·cnc=---------+----=2'='.7=----,:-71.,,,8=--+--- c:' ____ -·-·-·· - _·- NA_____ i9"" --- ___ ..__ •___rcspiraioiv_(nasai epithciium) 
_,,chl=oro-m:.:...:::.-cn:50===1.u~:-..---- ---- -t--':3~90c--__4:=:l:':00"--;---::'-;18=--_·- - - N:.-:A --- - - · NA _____ 180_ _______________ reproductive system. 
~chl=oro=aoeti=·c~1e1=·d'-----------1---c-8':"6:-----::900'::":":---+---=o:"·0='"'7 NA NA 0.7 heart 
-=chl=oro=an!!!il,.,,_inc~4::..-- - --- ~---": :-=--_-----t---=:190 2::'::000 0.2 -- --·-·-·o.oi _..... -· - 0.02 - ·-·-- _·· 2--_ __ · - ·_-_ ------__ -___ -- -spleen .. 
..::chl=oro=bct=IZICl=>C::.__ ________-+_-::3-=:0:--__2-:-1-:-0_-t-_-::l--::.3:-:--___~o::.2::::=-· ·--·- 0.2 - ·- 13 ____ _ ·----··_ --- - kidney, liver 
.:chl=oro=bcnzi=!!!·1ate~----------1---,c.:;3':-'_9::-::--_-::-:-71-::-4:-::-·t---' .04 o-:_009 0.009 0.4 ·--- _ ~cino~cn .o'::'::-'--______ .. 

chlorobcnz.oic acid, p- 14000 240000 
 28 NA NA 280 none observed 

-----t---'--::8c':::0=---":'::-=-=•7-=c:hl=orobcnz.o==:c:tn""·o=u"'on='c.:""de---:4-- -- 190 • ·-t---,3="_3:--_-_-_·-_-_ NA ___'" ____ NA __ 38 ___ ----·--· ___ __ ··-·· _ kidney . 

~chl=oro=butanc=~l!..::---,--:-~-;-;-=--- ---+- -;43:<-;0;--_-=-S4-";0:-•-• .-+--2=-6______ _~~--- __,.._ •.N~-- ___ _ f§Q___ - ··-----b~.9Ctl~ ~ous~stcm,_increascdmortalitv 

-=ch~lo~rocthanc~~~f~or::..cth=:.aw~l=chl=on==·de~~..__ ___ f---'='S.~8---..,,.8=-=--i~--'23~~- -~---~NA NA 230 fdus
77

0 

-===~= ro=-::r.:.IVU1.:., -- +---:.4;- 6::'09!1::.1Vz..:le:::thcr=...,2=-·- ---- f~ _ __ ~6­ ~:. ·------~r.· _--- -~~----_-__Q~~---- _ ·__ - .. ·- - ---· -- - ~~~gen 

~chl=oro=m~cth~anc='--- - - ----- --+---:,cl:'-::..7-::-----::-::':2.='=) __o,!li__ ___ .. _2_.~ ,2af. .. -- . _ _(!._!__ . ____ -· -- . ·· - _ .. . _ ·- carcinogen 

chloronaphth"'""'e"'-'·:cbcta=-- - ------t---=::3300 SOOO­'"':::'-_~3-::--=--"---t--"711,::c- N~--- _. ____ N.~ __ . ___IJQO. _. _______ _ _____ . li:vcr, respiratoryO _

chloronitrob c. o- 2.S 3.S 
 0.02 ______l'~A fl!~ _-··. _0,2 _ .. _. . _ • ----· __ . _carcinogen 

> 



____ _ 

Table 1 -30.IIH 

Soil Cleanup Target Levels for Chapter 62-785, F.A.C. 

Ltachablllty Ltachablllty Ltachability Lrachability 

t:htmlcal Name Dlrttt t:spos•n 
(mglltg) 

Based 
OD 

GroHdwattr 
CrlltHa 

Based on 
Freshwater 

Sarrace Water 
Criteria 

B11td oa 
Marine 

Surratt Water 
Criteria 

BHtd on 
Grou.dwater 
ofLow Yltld/ 
Poor n.,alltv 

Target Organ/System 
or 

Effttt 
' 

I' II" (mR/luz) (mollt:o\ (malh\ (m11/klz) 

chloron~bcnuncJ>­ --·­ . . _ ~ .. .. JI .:4.! .. . tlA NA 41 carcinogen 
~!O!'O~QJ.J:.... . ...• ·····-· _ . _ . . _ 87. 640 Q.7 i.6 2.6 ? reproductive system 
chlorophcnoJ. 3- ··-· __ . .. _ ··--·· -· • _ . 2-19. · ·~·~ijQ!1.. .9-~. 2.~ 2.~ .2, reproductive system 
.cJ!!oro~l, 4- ___ __ . •... ____ . ~IQ .. ... 3400 . . ..Q.0.8 2.-4 7.4 Q.~ reproductive system 
chloroP'!)l!_ll;!le....k__ __________ .. . _ JS 230 S.2 !'IA ~.4. S2 liver 
chlorolhalonil .• . 86___ _ __, 260_. .. -· 9.j· NA NA 7 . c_arcii:iogen 
chlorotoluene,o- _______ _____ . .. 110_____ 740__ .. ... 1,1 . ___J.I.A. NA 27 decrease<Jbodyweighlgain 
s!!!orotoll!Cne, p-,______________ ._120 ···-- 880 _ . .. ....2.S NA !'1.4.. .2{ HAL RID 
chl~""'ph~am~----------- 13000 __ 200000 ____ SI ··- ·· .. ·· NA · · NA SIO bonemarro~.~jdney,liver,spleen 
chlOfl)Yrifos 210 4000 S.2 0.0004 0.0004 S2 blood 

-=chrom==iurn==-(hc=x=aval=e."-'n=t)L......_______._- 290-·oo·.=-jg. -----~-- ..-.. .-·.. . ·ii_·-·. - ·.- _ 380 - ·- · - .. _' . .- -~---. - .. - - .~carci~en . . ... . 

_,,di=,,,_="------------+-~14..,_,0,___ __,S::..,.l:,:..0_ •--~8,!..0._____ ,___ O.S _ _ _ __ O.S..... ...... __ 800___ ·-- ·-··---···-·---··-·--carcinogen .•. .. 
~co ~ t-......,..-,-- --------~--4~7~00~_~1~10000~ * * * * NA=bal ~­
.=CO=ippcrca::.:::....;«:Y=-i..=an:.::i:::de=------------l---=3:..:c90"'°---9"-'l:.::00.=:..- * *---··-· * ·----*·· ··-- _ ___ decreascdbc>dI_andorganwcights,kidney,liver 
J:Q~ IOS l.40E+OS * ·-··-_* ·······--··. _* ...---·· *...._ ___ --------- Gl_irritation/liver damai;1e 
..,:CO:,c,Uffl='~'""-"=-----------+--------'I0.:8____:2e.,.7.:..0 _...__.:..0·:.::.3_ _ _ ....::0.0006 0.0006 3 blood 
..::ao=tone:.:=al=deh=1'.Lv,de=--..,...,....---:,-----+---::;:0.~09 l -+---'0"".00009 NA - --·- NA_______. 0.0009 ---· . carcinogen _ • ...;;.---,,;o:;=,.:..:, :;:.;:.::c"----.::.;
..::CU:::m:::ene=c.,.fo=..:rismxnov=-:=c.&.;ll:..,benzene==:..!l______------',=s=o__....'--'I000=-=--1---=o=.2,_____=23___ _·- _ _ 23 . - -·-- ···_2__ - --·----- kidney --·_._ . . .... . 
.nani.t,,a 30 SOOO 40• 0.004 ______ 0.004 ·---- 400____ ___ . ___ decreased body~ght, thyrold, nerve damage 
.,.,•nnoen 37 2SO S4 NA NA S40 none observed 
_gcloate ISO 160.. 0.6 2.3 _______2.3 --·· ·-- 6 · - --· _____ nervedamage ·· ­
..::CV:.z.;,cl::o::hexanon===e=------------+--9""'8c.=0_••__...,9-=8-=-0•_•_~---"-16"-'0'-------'122... - ______122 . . _ _ 1600. _ . -· ·· --· ___ __ body weight depression . . . 
_,,cvi!:hal=lnt=""=·nea..;l,,,am=bda=..,r.:..1or,_,karat==e,,.__1_____..._...::6:,-,•,..,.•---=,6•...,.•-,--l---'3,:.,60,:_ ~_o___ so 3600_ _- -- -~~~id!!...~ ~ we.idat itain in ofTsprinJI
~:::cthri===-=·n~---- 60• _ 60=-=•,...•_ 1o______o.oos ______.o.oos_ 100 ___ ---·-- ·---- gastrointestinal tract __------tf---=~..,,.•__......::;; t---=.,,,. ______ _
D00.4.4'- 4.S 17 0.2 0.006 __ ---· 0.006...--·- · ·- 2 - ···-- . ,____ _ _______ carcinogen .. . 
DDE.44'· 3.2 12 0.3 _ 0.002 --··-· 0.002 - - - ___3 _ - ··-··· ·--···-··---carcinogen
DDT.4.4'- 3.2 13 2.7 0.03 _______ 0.03______ __ 27 .. __ _ __ __ _______ __carcinogen .. 
decabromodi,,,._,,I ether 740 13000 9.3 NA NA 93 liver 
di-n-butylphthallde llO.. 110.. 47 ___ I.S ____ •.. ... _I.S____ . 470___ .. ___ . -·- ·- --- in~m_qrtality . 
di-n~lohthalate ISOO 27000 4.7E+QS ~~- . ___ __ . ..N1 ___ - ·· _.1.7Q.@O_. ... ,--· . __ --·-__. .. ~i~. liver 
diallate 11 2S 0.02 _____ l::IA. __ ·-·- . _~A- . ___ ...9.i . ... ------· ... . .cartjnogen 
diazinon 64 1100 0.06 0.0001 0.0001 0.6 blood 
dibcm(a,h)anthraccne 0.1 O.S 14 2.2 2.2 - ·- 140 - · - · - · - - -·-·- - · ·· · ca;cinogen 
miienmfuran 210 4400 10 - 2s · ·- 2s · 100 · · ·- -~-.~·::=~·=---··· ··-· NA 
dJbromo-3-dtloropropane. 1-2- _ -~ ---1.:L- ____(),_OQi . ··- _,__ ,t,1.4.. .. . . • !'IA 00Q2. 1;ar1;:inogen 
dibromobenzene, 1,4- ISO 1200 7.8 NA NA 78 . .,_ · · -· . .. liver 
cbbromochloromethane 1.4 2.1 0.003 0.3 0..3 O.oJ - ·· · .. _. ...... . •. .. .. _ _carcinogen_. 

dibromoethane.1.2- 0.01 0.04 0.0001_________0.08 _____ ·-·· 0.08 ·-·- 0.001 __ _ ___ ___ __ ___ .. .. car~inogen 
dicamba 9.8 60 0.9 0.8 0.8 9 fetus 
dichloroaceticecid 190 2200 0.2 8.1 8.1 2 · - ·_:~.. --=-=~-=-cere~iiwi"i:crei>rum,iivcr,tcstes 
dichloroacetonitrile 130 1000 0.03 NA NA 0.3 ···- . _. ·- - . --·- ·-···HAI,. Rft> . . . 
dichlorobenmic 1.2- 88 370.. 12 1.9 1.9 120 ·· · ·- ·--- .. ____ n_o...!i!Y~-~ffectsobscrvcd 
dichlorobermene, 13- 390.. 390... _ 0.2 _______ 2.1_ __ --··· 2.1 _. ___ _ 2 . . . _ _ •• .• --··- . NA 
dichlorobem.ene 14- S.6 8.L_ ____.•H ..... ____ __NA _ _ _t,1,~. . . ..27 _ __ .. ___.. . carcinogen 
dichlorobcnzidine. 3.3- _ _2.L __§0L_ ·-··· _Q..~.--- . ··- ....0,9()2 0_.!)02 .. . _4 . . _ car~~nogcn 
dichlorodifluoromethane 63 420 _ .. _ _g_ .... __ __ !'I_A _ N.4.___ sio _ ·- . . decreased body weight 
dichloroelhane I 1- 340 2300 . - ·_ _9._s NA_ NJ\ . S _ . • • . _ central nervous system, kidney 

J 

http:dibromoethane.1.2-0.01


Table 1 

Soil Cleanup Target Levels for Chapter 62-785, F .A.C. 


Lcachablllty Lcachablllty Lcachabllity Lcachabllity 
Based Based on Based oD Based on Target Organ/System

tht•lail Name Dirttt Exposure on Freshwater Marine Groundwater or 
(m~g) Groundwater Surfarc Water Surface Water ofLow l'leld/ Effect 

.· ­ • . Criteria Criteria Criteria Poor Oualltv 
I' . U" (mlZ.lb.) (mtz/ka\ (mtz/ka) (mo/Ito\ 

dich!9!!!C~~l,2..:__ _____ _ 0.6 . .. 0.9 ·-· __0.02 __ ____Q-9~ O.oJ 0.2 carcinogen 
dichloroethcn~.!,1- ________ _ • __ ... 0.01 0.02 ,Q,Oy 0.03 0.03 0.6 C!lf'Cinogen 
dichloroethcnc cis-1 2­ .·. !? ...... ijo .. - . __Q.4 NA "!A 4 blood, liver 

dichloroeth~ nans-:!,2- __ ·-- ·-··­ 3S · 240 · 0.6 68} 68) 6 blood, iiver 
dichloroJ!heno1.2,3- . - ..·-·- ·­ . __180 _ __2S00 __ . ·_·__·9:7: _ 1.2 q -7_ !mmunesyslem 
dichlOl!)~nol, 2,4- ·----__ .... _]SO ___.. _ 1700 _ . 0.04 · · · 0.i Q.! 0,4 !mmunc system 
dichlorophcnol,bS· 190 2700 0.3 2.S :p 3 ___ - ·· .. . . ~mmune system 
dichl<?..rophcnol,2,6- - -- ­ - - 170 ·- 2300 0.06 · .. ··1.1 I.I . . 0_,.6._ . . .. ·-· ·· . . immune system 
dichlorophcnol, 3,4- . 200 _ 3100 0.6 · 3.4 __ ... . ~-4:-.~· _.. _~ ____ ... _-·-·. ,, ___...... __imr111,u1~ systC!ft 
dicblorophenoxyacctic acid, 2,4­ S80 8000 0.3 0.4 . .. . . .M .. -· - ·- . _3_.. _.,_ . _________ .... bla<>A lfi_dney, liver. 
dichloropropanc, 1.2­ 0,6 0.8 0.03 NA ·- ·- • ___NA ---·- ·-· 0.3 _,,____,_ __,,___,,___ carcinogen 
dichlo 1-3­ 0.1 0.2 0.001 0.08_______ _ 0.08 --··-· _ 0.01 __ -- -- ------ _carcinogen 
dichlnmrnn 270 3400 0.0006 0.2S 0.2S 0.006 OPP RID 
dichlorvos 0.3 0.4 O.OOOS 0.0000)_ _ _ _ Q,Q.0®_3_____ _ O.OQS___ • _ ___(:81:tj!l()gen • _ . 
dicofol 2.3 7.4 0.06 0.0004 -- ·· · ·--··..0.0004______ 0.6__ _ ,_____________carcinogen . . . 
diao~orbidrinl 7.S 140 0.008 0.2_ _ __ . _ 0.2__··- ·- .. 0. 1 ·-· _ _ ,_____ dcacascdotTspringsurvival 
dieldrin 0.07 0.3 O.OOS 00QQ~ _____0.002___ ___Q,!>J_ _ ~<;i!logen .. ··- · 
dicthvlcne1tlvcol monocthvldhcr 84000 170000.. 63 NA ·-·-----~1_____.,_____~}Q___ ..• __ki~- -- .. ·- . ... .. 
dicthvi;;i;thallle 640.. 640.. 41 2.8 _____ 2.8 _ ___410 - ---- brain,dcaeascdgrowtbratc,k.idnc_y, livcr 
di•.,,,.,.._,I m.cthvl · · ate 1900 16000 2.9 70 70 29 none observed 
dimcthoalc 9.4 100 0.02 O.OOOS O.OOOS 0.2 brain 
dimcthrln 20000 320000 2S00 1.4 ·i.4____25000- HAL RID -- -· ­
dimcthvlaniline 2.4­ 0.8 1.7 0.0006 NA·-- ----NA ,,_Q.,Q:96__ ~ car9 nog~~·~: ·=~-­
dimcthylfurmamide, N,N­ 990 7200 3 ~.!-~----- _214 JQ __ ,___ Ji~~ -· .. - · . . 
dimcthvi~I 24­ 910 9800 1.7 2.3 i L ____jJ__ _ ~~-g_cn'..01/S~~C'!', '11ood 
dimcthvlnhcnol 26­ 20 190 0.06 3.6______ _3.6_ _____ _0.6 ··- ___ bodywcightchangcs, kidncy, livcr,splcen . 
dimcthylphenol,3,4­ S4 660 0.09 .U ·--····---~L .·-- ..QL_ ,___ ~~lshll!l-"~ .!?!ogc,lprcssurc, "idncv, livcr,splccn 
dimcthvlnhthallllc 1600•• 1600.. 410 8,J________ t ~- _ ___1J.QQ___ . ki4"cy ·- ·· · . 
dinitrobcnzcnc l~-lo\ 30 SSO I 0.4 ____0.4 _____ 10 __ _ •._ spleen ... . _ 
dinitro-...... 1-3-tm) 4.3 45 0.04 0.2 ___ 0.2 ___________<t!._ ___ __spl~_ ... _ 
din· · -c 24­ 67 630 0.1 O.QI _ _.. ____ 0.01 _____ _ l -· · · ------ --·---·-- ~ c .. 
dinitrotol•- 2 4­ l.3 3.7 0.002 0.07 ___ ... _ 0.07 .. ·--- __ 0.02 ____• --·___ . . __ carcinogen . . 
dinitrotol•-.2.6­ 0.9 2.1 0.0007 NA ___ NA - -- ··-· 0.007 ......___ .. ___,,, ·- ··. carcinogen _ .. 
dinoscb 74 1400 0.8 0.69 0.69 8 fetus 
dioxanc 14­ 23 37 o,«g___ __ _Jj - ·-:.···---- .ij - ·- --~17_-- ··- ..--· - ---~- ... carcinogen 

dioxin forl-3.7 8-TCDtii 7.00E-06 3.00E-OS O.OOS NA . --· ____ NA ____ __ O.OS ___ ~ - ---- ·- -··- __ fll'Cinogcn 
di~amid 1700 24000 2.6 19.8 19.8 26 liver 
·diphcnyl (orbiphellyl 1.1-l 1000 8400 0.03 ___I.I __ ___ I.I____··- · .. . 0.3 ··- ·- - --·---- - •. _ ..kidney 
dinhcnvlbvdrazine. I,. 12 3.7 0.4 0.02. --·- · _···- 0.02__ ··· ··--4 _ __ --·- - ·- -·- ·. _ _ _ . .. carcinogen . . . . 

disulfoton 
 2.6 41 ___O.oJ____ 0.02_ ____ ,__ 0.02 _ ______ 0.3 _____ - ---·- ·-- .. blood,cyc 
diwon 140 2600 0.3 0.2_______ 0.2__ .. ··---· -. 3 -·-- - · ·--· -·- ______ blood .... 

cndosulfan 
 410 6700 3.6 0.0007 ___ 0.001 _______ 36 _. ______., _bloodvesscls, dccn:ascdweightgain, kidney 
cndothall 800 8100 0.4 ___ _ 0.4___ -·--· _0.4 .. .. ·---· .. 4 ··-- _________ . . ...smallintcstinc, stomach 

cndrin 
 21 380 ___ ..QJ_ ,____0..9.QI .. _O._OQI .. ,.. _ · --~--- .. ~- -· ____ __ccntralncrvQussystcm,liver 
cpichlorohvdrin 8.8 61 . __ _ __O.!Q.4. ----·--·-~·~ i.L ......Q.4 .. . ... __ . ·- .. . --·- ··- . carcinogen 

EPTC for ethyl diprynvlthiocarbamatc S-1 
 770 7000 _ .. ___H . _,____2.9_ ,_2J >_ 2L .. . . .... . -· - _ . . .. . • .. heart 
cthion 37 S6.. __ __ _ J J______000Q2___ . 0,002 22 ·-·-- ·· --··-·· --·· blood 

I 
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or 

Leach1blllty Le1eh1blllty Le1ebabillty Le1cb1blllty 

Blitd Butel on 811,d OD Blsed OD 


Ctitmkal Nblt . 
 Direct Dpoeare oa Freshw1ter M1riae Croulidw1ter 
(mg,\g) Croandw1ter Sarf1ce W1ter Surr1ce W1ter or Low Yield/ Efrttt . trtterl1 Criterl1 Crlterl1 Poor Ou11itv 

11 II" (11111/klr) (m11/klr) (ma/kR) (m11/h) 

~ ---- -· _ __ S.3 6S 0.006 0.003 0.003 0.06 blood 
cthoxyctheno1ecc1ate,2-_ _ ____ __ _ ___ 1100 30000.. ·H ) .«i sA _sli retus 
~oxy~~l, 2- ___ .. -··· _ 6800 __ ____ S3000__ .1_2.0 ~~ ~A 1209 . . male reproductive, blood 
~l~e ___,, __4100__ 11000.. _21 .. ____ ___26 ~~ 270 bodywcightloss,inaeasedmortality 
cth_y!~l~e 1.3 I.I __ .. ?~ _. .N~ ~A 25Q car\:inogcn 
cthy!~lori_~ · - · ­ - - -~,!_ ,__ _a.o _.. ... . i1 ~A ~A 2~.o fetus 
~!~lthiocarbam~...~.[~r_~g___ _ 770 7000 -· ___2.2. .. 2.9 2.9. 22 heart 
~I ether _ !90 1300 7 1195 · 1!95 .?Q _ _ ~d !><Jdy weight 
cthvl methaavllle 640 4!QL.. ,__.J c!. . ____tit\ _. _..... _~A- 91 -· _ ... ·- . ... . . . . . kidney 
~I p-nitrophenyl phcnylphosphorothioatc 0.7 14 OJ~.! __ ,__.,_(1Q09$___ ·-- -----O,Q098 ... -- ·-. OJ_... ......... __ . --·--- · - _ ·- ~~ damage.... . 
cthvlbenzene 240.. 240.. 0.4______7.7 ____ • 7.7 ,_ _ _ 4- --~--~- - -- ··-·· c:cntralnervoussystem,kidney, liver 
ethvlcnediamine ISOO 28000 42 3.4 _____ 3.4 ______420_ _ , ______ __ __ -- · blood,hemt ____ _ 
cthvlene1dveol 6S000 120000.. 58 __ 67.8 ,_____ __ _67L8 __ _ _580____ ____ .,__,___ ____ ,,_ _ _ kidney .. _-· - -- · 
cthvlcneoxidc 0.2 0.3 0.05 NA ____ NA ___ _ _ 0.5 . _ ---·-··- - _ ___ carcinogen__ . .. • 
fenaminhM ts 190 0.02 ___Q,Q9t___ _ __OJIQ_J_____ _ (li __ !,!OC!(f, ~tral _nervous system 
~mctlbolitcs 1.7 140 O.t NA ________ _ NA __ __ __ I __ _ _ _blood, central nervous system 
fensulfothion 13 160 0.01 0.004 0.004__ 0.1 _ ,__ _________,blood_ .,_ .... _ 
Ouometuron 790 11000 I 2.2 ____ll____ ___!Q_ __ _JIO!M!O~~d _ __ ... 
Ouoranthene 2800 4S000 sso 0.6 _____.,_0.6 ____ ssoo_ _ .._ ___bfood,Jtidn9', liver _ _ _ 
Ouorene 2100 24000 87 9.4 9.4 170 blood
JI·"'"..... soo 120000 l1' l1' l1' *- denial • ­
fonofos 120 1700 O.S 0.004 __ 0.004 ____ __ S -· ___ central nervJ>ussystem, livcr 
fonnaldcbvdc 12 19 2.S !'IA_ l'{,1_ ____1!_ -· --- ~\:jnogen .. ··--- . 
furan 2 14 0.07 NA NA 0.7 liver 
furfuraJ 180 2soo 12 T -- - 3 ,i"- ·- -----··-- - iiver· -----· 
glycidaldcbydc 13 120 0.01 NA____ __ NA ·-- 0.1 lldraulJs. hema~ii kidnev:ai~ ~ciithl itain 
ttuthion 110 2100 0.2 NA NA 2 blood 
hentAchlor 0.01 0.02 0.2 0.002 ___ 0.002 _ _ __ 2 ___ ·--·-------.. ·- ·----· carcinogen 

.._,..,.J,lor ...,...xldc 0.1 0.4 0.7 0.007_ __ __ 0.007 ___ _ 7 - ----- ---· _ _ . • . Cll'cinogen 

hexach1oro-l.3-butldienc 6.2 12 I . I 0.02 ·-·-·-- 0.02 - --- --· 1I _ ·-- ------·- ·· _ _..___ .. ___carcinogen 

hexachlorobcnzcne O.S 1.2 3.2 0.001 . ----- · 0.001 ____32 - .. - ··- .. - ·- ---- .... ___ carc(nogen 

hexlCbJnm,,.,clohex- l)nh-. 0.2 o.s 0.0005 -·--- 0.0009 --·--·0.0009_ ---o.oos__ -- __ -- -- .. ·- ... _. carcinogen

hcxachlorocyclohcxane, bell- 0.6 2.2 0.002 0.004 __ ._0.004 _,.__ _ . 0.02___ __ --·· _ • • _ _____ _carcinogen 

hexach1orocvclohcxane delta- 22 430 0.2 NA __ __ NA ·- ---· 2 - ·- ·· ·- - - ____ __ - --·- .. -·--··. kidncy,livcr

hexachlorocvclohexane Ramm• 0.7 2.3 . __Q.01 . ___O.!)!)~.. _ . _9-.999. . _ ·- .. _ .QJ_____ .. . .. _ .. ... _ ·- . _. _ .•carcinogen 

hcxlCbJnnv,vclonfflt.lldieoe 2.4 16 400 ·- - 24 - -·- 24 _ 4000__ - ·---- ______J 1asal cavity,stomach 

hcxacblorocthane 17 71 0.2 0.08 ___ _____ ,_ 0.08 __ _ _ _ 2 ..._ .. -· · ...___.._ _ _______ ':8f'Cinogcn . _ 

hexahvdro-1.3 5--tritliln>-l.3.S-trll2ille 6.7 16 0.008 NA _ .._-· NA - - - -- 0.08_ ·- ----·--- - --·-·· ___carcinogC!J

hexane n- 420 3000 1.3 __445 __ ... __445 _ _ 13 _ _ _ _--··-·male~ctive, central nqvous system 

hcxano""' 2· for methvl hutvl k.ctoncl 6S0 SOOO _ ___2 NA .... .. _ _. . ~A ·----__20 _ _ -·. ____ __ .. .. ki~, Ii~. whol~ ~4Y 

hcxazinone 2400 42000 36 _J§.<! ...... .. __ ].60 _t~. ·- ·.._.. __...-·-.. ~ -body weigh~ 

h • ne 1900 20000 I.S 0.02 0.02 IS blood 

indcno(l,2J-cd)pyn:nc I.S S.2 28 _ __ _ ___ ~_,.3 ·-· _ ... . .4.1_ __ - --·- .. ~Q____ . ........ .. _ ____ • ..?ftjnogen . 

iron 23000 490000 l1' ____f:}_ .._ . ·- __ -~ -- - _ _ .. ~ --- - . ___--· . ----·-· .._. . NHANES Study 

isobutvl alcohol 3S00 11000.. _ _ 8.~ ,- - ---· 209 . . _ . i09 _ __ __ ,- ~9 CCl)tral nervous system 

isonhnrntv, 340 S80 ___o.i __ ------ ~-~ H ____ . ! ~cinogcn 

isonmnvl bcmene for cumcncl ISO 1000 _ ___ q,L_ .... . _ 23 _ _ 23 ....... . 7. __. ... .. . kidney 
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,.. 
~ \., ·. . , ­ : 
Cliemlw Nime Dlrtd Eilposlirc 

. (mg/kg) 

Lnehablllty 
Rued 

. on 
Gro11ndw1ter 

Criteria 

Lnch1blllty 
Bas~ on 

Freshwater 
Surrue Water 

Criteria 

Leachlbility 
Based on 
Marine 

Surf11ct Water 
Criteria 

Leacbabillly 
Bued o• 

Groundwater 
on.ow Yield/ 
Poor Ottalltw 

Target Orgaa/System 
or 

Effect 

I' II" CmRlkRl <mRlkRl (mo/ko\ (mn11.n, 

karate ~alothrin, lmnbd!)_ _____ 
lead••• . -···-· ·---­ ---·-- ­ -

_ 
· . 

6.. 
Soo-·· . 

6•• 
920 - ­

360 
. ·~ .• .. ­ ·­

SO
ii -

SO 
ti 

3600 
~ 

decreased.~dy weill.ht. ~dbody weiithl itain in ofTsprinit 
NA 

linuron 
lithium - --·­ - ­

130 · • 1900 · 
··.. i600__ ·-40000 · · 

O.oJ 
...ii ·__ 

0.9 
\"I . 

0.9 
ti 

0.3 
i"i ·· 

blood 
·NA 

malathion I IOO.. 1100.. 7.7 -·- . 0.005 oji9s .JJ . -· . . biood 
maleich~de - ·- - - - ·-·-- ··-·· . 1100 ... .. 7200_. ·- · _ 42 __ .... _ _ ..9.1 9_. 1 420_ _:: kidney 
Jllalonilrile . __ .!>.,.L ___9.:!__ ___ O.QQ91..._ ____ __ ~~ . ~~ . 0.!)04 - --· - · ____li~,spleen 
maneb _ 1- 3SO _ 6000 ___§J - · _-· - ···O.S . . . . . . 0-'S .. . _ . ~ . . .. . ___ . ------· thyroid 
manganese 1600 20000 ti ti ti ti _.. __. _ _ __CCIJ~ .nenous syste~ 
MEK[orbutanone.2-1 4800 . 3S00<> ~ L ____ 639___ __ _ .. 639 _ ____ . .220 . ... . . . . _ -·· ·--- - · -·--- fetus . ..... 
mett1mr. inonr111ic 3.7 28 2.1 NA · - - - ·- NA ____ 21 ___ ._ ·------ ·-· amtrul nervous system ... 
·rnercurv.methvl 0.3 2.1 0.002 NA.. _____ NA _______ 0.02 _ _ _ -·- · - - ·· · _ .. ···-· ... ... .. . 
maphos 2.1 JS 2.S NA _---·- ··-·NA_____ _ _ __ 2S ,. _ _ .•. ___ central nervous.B:stcm. decreased body weight . 
-hosoxide 220 4200 0.2 Q._3_ ___ 0.3 i _____ CC!lk!!...!!m'.C!.~~Y~,~dJ!ody weight 
meth11aVlonilrile I 6.9 0.02 NA NA 0.2 liver 
melhamido~ 2.1 22 0.02 SE-OB_ __ _ SE-OS -··--·---0.2--· . ,centrulncrvoussysicm _ ·. 

melhanol 4300 31000 20 181 __ ____ !81 -~ - - - - ·--· ~$,_ljy~r-·-·-·· 
methidathion SO S70 0.04 0.0002 0.0002 0.4 liver 
methomvl 2S 170 1.2 0.007 0.001-::-·-- ·12--· ~ - ---- - iiikiei__=--~~~-· 
methoxv-S-nitroanlline. 2- 17 42 0.4 N~--------?i~..--..- _ .1_ __ --·· .carcl!'Ogen _ _ _ . 
methoxvchlor 380 7600 130 O.! 0.!_ ____1_!09_ _--· ~µg_i_ve _syst.em _.. 
methvl acetate 6SOO 46000 23 NA ________J':!~.--..-·__'.?.JQ___ .__ ljyer_ .... _ . . 
methvl...,..,,late 1300 8000.. 0.9 NA _ NA - - -- - 9 _ _ , ________ ___l'l!)OCobserved ·· · -·· ·· 
methvl bromide for bromomethanel 2.2 IS ,_ O.OS 0.2____ Q.2 Q.J -~!Pac!:t. .... .. , 
methvl .......1ketone-l'orbexlnone. 2-1 6SO SOOO 2 ~~- .1'!~ 2(!___ - --· ~~.!iv~. ~~o!e.~dy 

methvlisobu'Mketone 280 1900 3.7 NA_______NA ____ 37 ·-- ·- - - ·· ki~liver,wholebody_ 
methvl~l...,..,,late 8300 S8000 0.2 NA NA 2 none observed 
methvl ......thion 16 2S0 0.04 NA NA 0.4 - --- blood 
methvl~mixedl 36 200.. 0.8 NA NA_ __ _ - _a·- ·-··- --~ _caviiy- ····- · 
methvl- alnha 1100 JOOO•• 19 NA __ NA_ _ _ ,__ 190 - ·- ____ __ __ _ _ __ kidney,liver _...... 
methvltert-butvlether JSO S900 0.2 tS_l ___ _ _ISi __ 2__ _ - ·--- .._!!l~~.P!!>c.S~iQ'!,~idncy,Jiyer,cyc . 
mcthyl-4-chlorophenoxv acetic acid.. 2- 31 460 0.02 . 0.4 ·- - ·- 0.4_______0.2 - ·- __ _ _ _ _____kidney, liver .. ·-·· 
methvlaniline 2- 2 3.7 O.S NA - · NA ·----·- . S _ _ ,......,...- . _ ___ __ carcinogen_ 
methvlcnebisl2-chloroaniline\.44'- 7.8 26 9.8 NA , ___ ___ __ NA ...... _ .__98 _ - -·-··- - - -·- · ·carcinogen _ 
methylene bromide 28 __ 190 -'-- 0.4 __ _NA _ ·-- • NA _ __ _ _ . 4 . . . _____ -· __ _ ___ __ .. -. blood 
methvlene chloride 16 23 0.02 7.2 _____7.2 __ · ·- ___ 0.2_ __ --·-- --- ·- ·- · ___C!IJ'.cJnogCf! __ 
methvln"""thalene 1- 290.. 290.. 1.6 1.S_ __ _ __ ,...1.S___ __ _ _16 __ blood 
methvln,..,hthalcne 2- ISOO ISOOO 6.4 9.6______?& _ _____-~ ---- ··-··-- _ __ 1?1<>9<1 . . •. . . 
methvlrJ.--1 2- 2500 29000 0.3 1.9 ____J _.9 3 .• .bl~ ~~-~Q~m~-~ased body ~iitht. kidnev, liver 
methvlnhenol 3- 2600 20000.. 0.3 3.4 -·-··-·- 3.4 __ 3 . __ _ . centrul_nervoussystem.,decreasedbodyweights 
methvlnhenol 4- 220 2400 0.03 0.S ____ __ _JI,~--·--··· -· 0.3 ··- ........... _!>!Q.04.._ce.!J~~QU$ ~stem, kidnev, liver, l'CSl)iratorv 

mc1olachlor 9300 130000 13 0.01 _ _ 0.01 - - ·- _130 . _ ·· - ··- - · - - · decreased body weight gain 
mctnbuzin 18 120 2.2 0.8 _ .___ ____ 0.8 ···- - · ..•.22 __ _,_ . . _ _____ ___ decrcasedwcight,kidncy,liver,mortality 
mevinpbos 16 2SO 0.01 0.0003 ____ 0.0003 ___ . _0.1 .. _ . . . ...·-··-----·· ·- ·· - - - blood . 
molinate 130 2000 _ _ 1.3 _ _ _ _ I.S2 ·- ·-· ___ I.S2 _ .._ __._ )3 _-··· . .. · ·-----·- - ·---~uctivesystem . 
molvbdenum 390 9600 ti ti ·· -- .. ti _ _ __ .ti ___ _ __ ______ incr~uricacidlevels 
naled 130 2200 0.1 0.0002 ·- - --· 0.0002 _ ___I ,.___ ...... . __., ___..__ _- ··- c:cntral nervous system 




Table 1 

Soil Cleanup Target Levels for Chapter 62-785, F.A.C. 


.. LHchablllty Luchablllty uachabillty LuchabiJity 
Based Ba,td on Based on Based on Target Orgaa/System

' C~tnilufName Direct E1po1111ri on Freshwater Marine Groundwater or 
, (mglltg) Cro1aciwatcr Surr1ce Water Surface Water or Low Vleldl Effect 

. ­ Criteria Criteria Criteria Poor Oualltw 
11 IIN (moll<ol (molko) (moll<o) (mn/1,n\ 

~lhalcnc -------··· . . 1000 8600 ,__ I ....... __1.3 1.3 JO. .. 
 ·-··· .. . . ..... bl09(! 
.11ickeJ _• - ·- - ----... ··-·-· ... .. IOS 28000 130• 'Ct 'Ct 1300 . decreased body wei~t. kidnev. liwer. female reproductive. skin 
nick~~bsulfide ·- ---- ···--· _ 7000-· -·, 0000 · ,t;· ·· 'Ct ,o, 'Ct cm:cinogen
nilrate iioooo··-I.OOE+06 .. .• . ~ . .•.. *. tr tr blood:::~~0- ·--- . e- .. 1;_~ ·- 18~_ ..._ . :.; ,, ____ . ! ! f . .:::: . 
ni~~ine,p­ 160 2100 0.1 . 7.4 '7.4 . I _ __,, .. . NA 

nitrobenzcnc '- 16 ISO 0.04 - 0.8 Qj .. ._._Q.f.._~ '·.: --~--~- -~=:·~···. adreniii,J?t~Jidnq>,_ttvcr 
nitrophenol, 4- ­ 380 4100 - 2:i° - ·.=-.=-._--=_q.t .... _.. ._0.3 . 24 HAL RfD 

nitroso-di-ethvlamine N­ 0.003 0.006 0.02 --- . 0.001,,.._ -· -·-· 0.001 . _ .. ... . ~O,i .. ·= ~..~.....~--=~-~~-~- -·~.-cii,c~oogcn =-. 
nitroso-di-11-bytylan,ine, N­ 0.04 0.06 0.06 _ ___0.002 0.002 _____ __I ____ __ ··-· - - -· ·- carcinogen_ . ... 

nitroso-di+.llfflllVlami.... N- 0.06 0.1 
 0.02 0.004 __ _____ _0.004 __ ,_ ,, ···-· 0.2 ___ --------- - - carcinogen ___-· 

nitroso-N-methvlelhvlami""' N- 0.02 O.OS 
 0.04 OJ!Q.2__,, __ ,___O.&Q7, .. ___ . _Q,!___ ·-· __carcinogen , ..... 

nitrosodimelhylamine. N- 0.01 0.02 
 0.009 2.S ____ __2,L ____jLO?___ ~!nogen__ ... . . 

nitrosocfi..-.vlami- N• 170 430 
 0.4 0.007 _____0.007 __ __ ... ... . 4 __ ·- carcinogen ....... 

nitrotol•- m- 160 480.. 
 2.4 3.6._ ___ ___,3.6 -----· 24___ ___ ,,___ __spleen...- .. _ 

nitrotol•- o- 220 1100.. 
 3.8 8.3_____ 8.3 - ··- - __ 38 __ -·- spleen 

nitrotol•- ~ 240 2100 
 4.1 9.0 9.0 . ___ ..•1L __, ~CC!' -·· _ •.• 

oc:tarnelhvl ramide 29 79 
 4.3 NA NA 43 blood 

~O~X"""'=.;r..:.11____________4-.......:.1000='----=l.:.1000='-­ 0.9 0.04 ·o.04 . ===-:-9- ·---~~:~cigh.~gain and'roocf~nsumplion 
-J:"'!!!!..!!•...,.,~,.!!.......•___________4-_...,3:,:2~0_ _ _4:::.,l,,,00,,,__-1---6""S"'0'-----~9,,5,S'- - ·-·-·-.JJL _____6SOO __,.,.____ ~jrat9n- .. ·-· . 

..-hlon 160.. 160.. 
 6.9 0.007 0.007 69 blood 

-J:PC:!!!..!!B~s='--------- --- -f-=-:0=.6'------'""2:...2--1--~6.:.:.2_ _ _ ........::.::o=.2=~ ··---_.:_]X ····- -··g ·- __ --~ci119geiJ~::=~ _ 

..t,DC:=bul=:at=.,:._ ___ ll=~C _ ______-1--=12=00.:......._~OOO - t--~7.=8____6.8 _____ ,_ .6.8 ---- 78 _ _ - - blood .. . . , 


='----=
..1:-=,di~·m!!!elhal=!!!.i!!!n'------------+---=-1900 22:::000='---11---..:,:6:,:.S__ i .1_ -··--· 2.3 - - -~SO _ J1l~Jivei: . ··· -· 
pcntachlorobcnz.ene 22 190 3.1 0.9 ·- ·-··· ..92....__ ... __ .)..L _ _ _____ __ Jcidney, liv~ .- -·· 

..1:-=tacbJ=~ororu=!!!·tro=benzene=='---------+---"2'----.....,4,.:,.--__,1--- ~•.:;.o____o."",o"-3"---· _ _ ,_0~01.____ JQQ._ .._ J;arci09gen ... ..... 
..1:-=tach=~loro~>n~heno=:!...l ________--1_...:8::..6=-----=3=0--f-_......=.0.=8.____6.3 6.3 8 carcinogen 
.J:--!!!!!~elhri=· ---- ""-----=7.:.1000='---'11--- "" :..:: 3 0.003 8800!!!n'---- ----...f-~3::800 ""880'---·-........:0:.::.00 liver 
..1:n~hcn=an~lhrcne=:!!:!<..-----------f-.,',1900~'----=-29000~=:=::---+----c"12='0= ____ 0.02•_ ... · ···- 0.02• _ .. 1200 ·- ··· ___ ........ccntral.ncwous system. decreased body wci~ht. iiver 

=':a,,pham or,_,bc=tanal=J _____ _ 18000---=280000...,ph'.!!enm==cdi e.::=..,f""' ._ _ _,== =="'--t----'180 NA NA 1800 none observed 
..1owhcno!3Hl!I:l°_____________l---'=---"'<..:<:e=--1----'0"".0""S'"_ ___..,o,..o;.__.. .... . Q.QJ_ .___ _ ._! _ _ ...._ - ~tr.11,1 DCQ:Q.~ ~y~«:m,Ju_n~ female reproductive. fetus900 390000

phenylencdiamine, m- 260 2700 .___J!,2 NA NA 2 • liver 


..1:n~hcn=,w~lened=~iam=ine!:=l..!!o-!:---------+---===14=--........:=::3:"'o~ 
 0.004 NA_--·· _ _,, NA ·-·. _ ___ 0.04 ·- _ __ ·- __ . . , ~1'198~ ... 

~..;lenediamine D- 8300 89000 6.L__ ·--H~.-- ... ·- !"~... _, ..... . _6.2...... _ ••.. . _ . - --·· ..whol.e body 

nhenvlnhcnol 2- 480 1400 
 0.7 . NA ______ NA ___ 7 ·-·· ---··-·--- ·---- !=lll'cinog~ .. .1.tn~horat=.!le==~----------+--':"13""-----::1~60'="•:=:.•- 1---,0:=-".0':':3:--·- 0.0001 _____ 0.0001_ _ 0.3 __ ________ __ccntralnervoussystctri 

~~!2!!!~ct.___ _ ________-+_l:..:4c:.00=---=2~1.:cc000=--1---S::.:.=-2 ------=0.004 --- ·· 0.004... _____ S2_ _ _ _____ bl~~ ~d l?9dY weight, liver 
.J:flhl~lh!!!:al~icc!!aci~i:!!:t...i!d_~:=--- c::..::..:,-------+--'3""'8:.::.00=-_...:2;:.::6000_ I 10 NA NA 1100 bladder 
.1!!.!!nh· ~1!.t.v,dri= ---+----'7~8=-':.-_-";S,=:,lh~al~i~c.!!anh ·de~----- 00 3000~-f- --,7::-'6~---NA . _ NA. __ 760 ·-··- --··- ·-- - - - ·· - · kidney, lung_ 

_ _ ="-­~nrn~,mc~ton'.!!.,_ __ _______.._-=-990~---=-lS~000 •---'2~.6~ -----'"l~S IS 26 none observed 
-metnm 280 4SOO . 2 1.S ___1,L______ ......2_0,-=- - - ·- - -- .. - ~ ~ mm:r9.~~kidney, liyer,
==...,.1;1,or!!.......---- 6::90~---,8:"'4..::.00
-J:......... -------+·--= ::..__ - ~ 7 . 0.08______,__ • 0.08 _. . .......... 7______ ·-- · --- --···-. ~ b<>dy weight, liver 

propanil 310 4400 ,.. 0.3 o.i ---·- - --· Q.+ .. ___ .._.'.! ___ _ ·-··- -----. ___ spleen. .. 
~rwn~n,aza~·ne:!!e'----- - ----- - ~ ·-=13QO 20000 ____QJ_______§.J _ __ - · ..~,L - ........ . ~-,---· ,, __.._ ....... _. decrc~if!bodyweight 
.i:pro=p~vl~~ __ ---+-'l"'0.:::.._0000·· 100000· •cne gl~ycco~l ........,......,........,....- =-.~--=-~~7"
 S60 l~L ___ . 142 . 5_6!)0 _ _ .•. _ .. ..... . ··- ... _,_blood 
.£!.!:n, --...-1.--= ""'----'ro!l!l'..!nvll~cn~e~1t~llv~,co~l!..!m!!:o!:!!nom=~elh~1"-'vll,..,e,,,lher""'-- 3:...el""000 4)000.. . __1!!._______ N~ __ .. !'IA ... _ _ . _200 _ ... .. ,,_ __ _ • ~i4"ey, liver 
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Table 1 -xi ·­Soil Cleanup Target Levels for Chapter 62-785, F.A.C. 

Lffcbablllty Lffchablllty Lffchabillty u1ch1blllty 
Based Bistd on Based on Based on Target Organ/Systeni

Direct Eiposlire· on Freshwater Mirine Groundwater or 
··. (mg/kg) Groaadwatcr Snrrace Water Surface Water of Low Yield/ Effect 

Criteria Criteria Criteria Poor OU1lltv 
t• • II" (ml!.lk2) (mo/1,o\ lm11/k2) (mltlkit) 

~leneoxide ________ ___ 2.8_ __ 6.4___ 21 NA NA 21Q . .~cinoiten 
.PYdrin ··--·-· ·--·-.. -- ___ ·-· ___ .. 1800 ...... . 29000 ?IO . ··-·- -iiQ®i 0.0()92 7700 . central nervous system 
PYfCl'IL ____,... ··-----···-· · ··--" ... 2200 ····-- 40000 S10 O.~ 9.~ S?09 -· central nervous system. decreased bodv wei11.ht. kidncv 
_pyrid~ --· --· __ IS _,__ 120 _ ... ·0.01 ·- .SA. . ~ .~ Q.1 . _ liver 
resmcthr_i!!____ _ _ 680 S600 0.9 IE-OS IE-.QS 9 . , ' • : • .': • • •• rc~uctivesystcm .- • - • 

1

ronncl 2800 36000 120 .. o.oi 0.02 .. iiof... . .-- ~(?00. central nervous system. liver 

selenium _ _J90 10000. . ·-- S• . ___ ~ ti SO ... ........ .~ .tral !'ICJYO~ sv~. itas.trointestinal, skin 

sii~------ 390 9100 34• - .. • ~ ii' 34<>° · ·- ·-· ···- - .. . . '1cart, ,jver, skin . 

simazinc 8 25 0.2 0.3 0.3 - · · · · f ' · · · - --·-- ··· ·--·-··-··· ___ carcinogen.. 

strontium 47000 I.OOE+06 t'l-- :::..~. =-=::- t'l =---· ... . '_?,i_ . -· ___ .· :!!.·~~ _____ - --- ·· ·--··· bone . ..... ... 

~ine 20 310 I.S____ _ ____0.6 · - ·· _ ,___,, 0.6 - · ·-- _ IS _ _ --------·-- _ inacasedmortality . .. . . 

stvn:ne 1700.. 1700.. 4.1 19 __ ______ __ 19 _______ 41_ _ ____ ...-,..- .. -...blood,livcr.. .. . . 

TCDD 2 3 7 8- for dioxinl 7.00E-06 3.00E-05 0.005 __NA . __ ·-·- .. ..... NA __ ____o.os___ _ ____ carcinogen . .... 

terbacil 590 6400 O.S NA______,_ - ~A__ ,_____.)__ _ JiV!=!',JhY.ro/d ...... 

tcrbufos I 10 0.05 0.001 -·-- 0.001 ____ 0.5 ·-- _____,.blood ....... .. . 

tetnichlorobemcnc 1.2.4.5- 4.9 38 1.2 O:L ___ _ __ QL____ ____Jl_ ... ~~Y. _ ... __ 

tetnichloroetlume. 11.1.2- 4.1 6.0 0.01 NA __ NA __ _ ____O_J__ ~c!~gen ... . ..... .. _ 

tctrachloroeth•.... 1 I ? ?. 0.7 1 0.004 0.06 Q,Q§__ ____ 0.04 Cl!cinog~ __. 

tctrachloroetheoe 10 20 0.05 1.3 1.3 0.5 carcinogen_ ____ _____ . . . _ 

tctrachlorollhenol. 2.3 4 6- 2000 30000 S3 I.I I.I S30 liver 

telnlethvl dithi 34 560 0.1 0.0004 0.0004 I blood•. ·- - .. . .. 

thiobcncarb ISO.. 150.. 2.8 0.3 ··- ·o.3 ··--···23-- ~g_l~Qdy'~iiiiU}dney_:' 

thirmn 330 5100 1-c1 o.oos____ o.oo_L,________l!_ _ cen~IM?V<>~sy~_cm_. 

tin 44000 710000 t'l ·--~ ------ 2 ____.. kl~.Jivcr __ .. 

toluene 300 520.. 0.4 4.8 _J_,!_ ----- 4 ki~, liy_er___ .. . 

toluidinc.tt- 2.6 4.9 3.3 NA ___ ___ j!L___,__3.3 ~~f!9gen , . __ . 

tox..,t,cnc I 3.7 31 0.@1._ .__ O.OOL ___ _)_I_O -~nogen, . . ... 

triallatc 620 7000 8.4 6 - ·--- _ 6___ 84 li~_, ~pl~ ... _ _ 

tn1,utvltin oxide 2.3 45 360 1.!__ _ __t.L_ ___J.§()_Q___, i'!l.!llU~~st~. . __ . . 

trichloro-12.2-triftuorocthanc 1.1.2- 880.. 880.. 24000 NA____ ·---~ - --··-·_ 24009()__ -~@!119tQ! impairment . . 

trichloroacetic acid 3600 34000 2.8 404 . ··--- 404___ 28 __ . devc;!Qpmenlal effects to offspring. kidney, liver, spleen 

trichlorobenzene.1.2.3- 330 3100 6.7 8.-i .____.. ti__ __,__....§1 __ <;cf!~nc;ryo_11~~~.i~1drenalweiRhts 

trichlorobemcnc 1.2.4- 560 3000.. 4.9 1.6. _ ----· 1.6 ---·· ___ 49__ _ _ ecntral ncrvous£{stcm,Jncreascd adrenal weiithts 

trichlorobenzene. I 3 5- 510 6200 7.4 NA NA 74 HAL RfD 


:::::::: ::: t ~~~ ·~·· i~ ---~r_--·-·--1r·- --·~}~- -~--- ---- ---------~Ci~; ·····-__ 
trichlorocthc:nc 4.8 6.8 O.oJ Q,L _ Q,1_ 0.3 ··-·-·- ~cJnog~ .. .. 

trichlorofluoromcthanc 210 1400 37 NA -----· ~L- _ _ .1-7.!L_ .. centf!!! ~~-syst~m. heart, liver, lung 

trichl I 2 4 s- 6300 88000 0.4 2.2_____ 2.2 ---· 4 ----- k!dney,Hyer .. . 

trichloronhtonnl 2.46- 81 230 0.5 0.3 0.3 ___ _ __ 5 _ _____ _______,carcinogen 

trichloronhenoxv acetic acid 2 4 S- 670 11000 0.8 1.7 .l7._,__ _ __.J___ · -· _ _pro,!.cinuria .. 

trichlororwnnxv -innicacid 2<24 5l- 590 12000 5.4 NA NA 54 liver 

trichlv, 11.2- 30 210 0.2 NA -_ _ ____N~- --- - 2 ·---· _kl~,_li_vcr, thyroid _ 

trichlornnrnn,u,e.12.3­ 0.01 0.02 ~ 03 0.002___,___,0.002 ___ 0.3___ ·---··­ · - ----­ - - ·carcinogen 
trichlo 
trifturalin 

I ?1­ 6.5 
34 

44 
54 

0.4 
0.2 

___ NA --·-··· ­ · - NA _ -··_ 4____ 
0,03______ _0.03 _ _____ 2 _ _ 

-----­ ··· ­ - ­ -- ­ - ··-· eye . 
. · · ­ - ­ ____ carcinogen 

trimcthylph< 'e IS 31 0.2_______Jl{A _ ___ __ NA______ 2 ____ _ _ _ _ ___ _ , ___ _ ___carcinogen __ 

http:wei11.ht


Table 1 

Soi) Cleanup Target Levels for Chapter 62-785, F.A.C. 


Target Organ/Systtai 
or 

Effect 

,. .. ,·., ; '· .. ,·~ Y · l' 1 , • 1111 .· (iriR/lc2) (ml!lk2) lml!lk2) lmoll<o\ . 

trimelhylbemenc. l.2.3· 240 260° __Q,1______NA ~~- - ~-- ... __·-·- _ __ . . N~ 
trimelhylbenunc, 1.2.4- . - ··· 8.4 S6 0.2 3.3 n :? _ NA 
trimelhylbenzcnc, 1.3.S- 8.S S1 0.3- . . .. ... - 6.8 M )___ . ... _ -· ___ _.. _ _ _ __ -~A 
trinitrobenzcnc. 1.3.S- 200 3300 I 0.6 .Q.§ JI!.. . __ .. .. ··- _. ·- -- ____ sp_leen . 
trinitroohcnvlmelhvlnitramine 640 9300 _ 1.4 · • NA l:'1 . 1.1.... _. , . .. _. .... . ·- • . .·-· . J.idncy, 1!~, spleen _ 
trinitrotoluene.2.4.6- 32 100 0.7 3.3 . ;p _ __ __7_ · ·- _ - - --·-----··--··- ··· - - carcinogen . 
TRPHs 3S0 2S00 340 NA ___ --- . . NA - ··-- 3400 ___ . · · - - · . --~ -~dy-~ight 
uranium natural 120 470 21 NA NA 210 ·-·-· _______ ____NA_ . _.. . 
vanadiwn ,_toxidc 700 18000 ~ - 'il' - __.. ..... - · ~ -- ·- -·--- · ~ ·-···-· ~.l!aircy~jne _ 


· • IS 7700 6000• ~ ____ ~ ---·- - 60000 noadvcrseefTcdsobscrvcd 
vemmn 24 200 0.1 0.2 0.2 I -~ bod},·weight. ._ 
wivl IICe1.lte 230 1600 0.4 ;)______ 3 4 .~~_g,i~!i~ ~ons.•.•. _ 
wivl chloride 0.0.C O.OS 0.007 NA NA 0.07 ~~gen____ .. .. 
white • • 1.6 36 ~ ~ ~ - ·· ~ hair~~-~-l_l!~ro!.a!.dcalh..8' 1>_8$rilion

:!c-- total ~~ = 12~• 5-t 12~ cen~_ ngv~~yiri::crc!!ieY,_1Ybol~ bQdy .5-t 
zinc nhMnhidc 23 600 'il' ~ ~ ~·- dcac!l,sed ~ ~ight. .. 
zincb 3S00 S8000 19 0.7 0.7 190 1h id_ ___ _ 
Values rounded to two signiflcmt figures if>l nf tooncsignific:mt figure if<I. 
•Unless the mdbod detection limit (MDL) using the most 9c:11Sitive and aumidy av11lable technology is higher than the specified aitcrion..

••Dim:t exposure values based on ,oil satunlion limit (C..J. 

•••Residential dimt CXl)OSUl'C value ltorn USEPA Rnuedlnlulm Soll uad~forCERCLA Sites andRCRA Corrective Action Focilitie1. OSWER Din:ctive 93SS.4-12 (1994). 


Residential Value is die middle ofthe USEPA sugestcd nnge of400-600 mglltg. The industrial direct exposure value was derived using methodologies oudincd in USEPA 
Recommtndatloru ~(the T,clrnlcaJ Revlnl Woris(,ol,p}i:,r Lead.for an Interim Approach to Asses1inK RisbAs1ocloled with Adult E,q,omrt1 to uad In Soil, Dcccmbcr 1996. 

~ • LelCbability vllues may be derived usinR the SPLPTest to calculate site-specific sens or may be determined usinR TCLP in the event oily wastes arc present 
HAL RID• Relamc:c dose obwned fiom USEPA DrtnlltrK Water Re,cu/atlons andHealthAdvisories, Office ofWatcT, EPA 822-89~2. October 1996. 
OPP RfD • Reference dose obtained &om USEPA Qlfi« ofPelllcl« Pro,,,- R( /erence Do1e Trocli"!l Report, 2119/97. 
•Values ftom lhc USEPA Soil Scm:nina Guidance (1996). These values were derived assumina soil pH 6.8. These lcachability values arc dcpcndcnt upon bolh the 


metal conc::cntratioo in soil and soil chanldcrisitics. Thus, ifsite-spccific soil chanlc:tcristics an: different than the dcfaults, lhcsc lcachability values may not apply. 

Ifthis is the case, site-specific leac:habitity values should be derived using methods such as TCLPJSPLP. 


'Values based on n;sidcntial use assumptioos. "Vllucs based on worker industrial exposure assumptions. NA = Not available at time ofrule adoption. 

1 Based on a dermal absol'lllion of0.000I. 'Phvtotoxicity must be considered. 

1Bascd on acute toxicity considcrltioos. 

mscc discussion on the Devdopmcnt ofSCTLs for Ammonia in the Tcdmical Report: Development ofSoil Ocanup TarRct Levels for Chapter 62-78S, F.A.C., March 12, 1998. 
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Table 2: Default Factors 

Symbol Definition (units) i Default I Reference 

BW body weight (kg) 59 I Derived from equation using child and adult body 
(av~ate resident)•• : weif>'hts (See An~ndix A) 
bodv wei1?ht <kl?) (child)"' 15 i Eroosure Factors. USEPA 1991 (OSWER No. 9285.6-03) 
bodv wei2ht <h) (adult/worker) 70 I RAGS (part A), USEPA 1989a (EPA/540/1-89/002) 

!Ro ingestion rate, oral (mg/day) 120 I Derived from equation using child and adult ingestion 
(ainm12"ate resident) ! rates (Technical Renart oaire 11) 
ingestion rate, oral (mg/day) 200 IExposure Fact9rs, USEPA 1991 (OSWER No. 9285.6-03) 
(child) I 

ingestion rate, oral (mg/day) 50 j Exposure Factors, USEPA 1991 (OSWER No. 9285.6-03) 
(worker) I ' 

EF exposure frequency (days/yr) 350 l Exposure Factors, USEPA 1991 (OSWER No. 9285.6-03) 
(aO'Pn!vate resident) 
exposure frequency (days/yr) 
(child) 

850 Exposure Factors, USEPA 1991 (OSWER No. 9285.6-0S) 

exposure frequency (daya/yr) 
(worker) 

250 Exposure Factors, USEPA 1991 (OSWER No. 9285.6-03) 

ED exposure duration (.years) I ao IExposure Factors, USEPA 1991 (OSWER No. 9285.6-03) 
(anre2'ate resident) I • 

exposure duration (years) 
(child) 

6 IExposure Factors, USEPA 1991 (OSWER No. 9285.6-03) 

exposure duration (years) 
(worker) 

25 i Exposure Factors, USEPA 1991 (OSWER No. 9285.6-03) 
I 

SA surface area ezposed (cm1/day) l 3674 Derived based on data from the Exposure Factors 
(aggregate resident) I Handbook, USEPA 1989b (EPA/600/8-89/043) 

(See Annen.di% A) 
surface area exposed (cma/day) 1800 Derived based on data from the Exposure Factors 
(child) Handbook, USEPA 1989b (EPA/600/8-89/043) 

(See Annendix A) 
surface area exposed (em1/day) 2000 Derived based on data in Dermal Ezpoaure Anesament: 
(worker) Principles and Applications, USEPA 1992 

(EPA/600/8-91/0llB) 
AF adherence factor (mg/cm3

) 0.2 I Selected from range of values in Dermal Exposure 
(aggregate resident and child) I Assessment: Principles and Applications, USEPA 1992 

i (EPA/600/8-91/0llB) 
adherence factor (mg/cm1) 0.6 I Selected from range of values in Dermal Exposure 
(worker) I Assessment: Principles and Applications, USEPA 1992 

i (EPA/600/8-91/0llB) 
AT averaging time (days) 25550 ' RAGS (part A), 

(carcinoeens) (70 years) USEPA 1989a (EPA/540/1-89/002) 
averaging time (days) 10950 RAGS (part A>. 
(non-carcinogens) (30 years) USEPA 1989a (EPA/540/1-89/002) (AT=ED) 
(a--vate resident) 
averaginc time (daya) 2190 RAGS (part A), 
(non-carcinonna} (child) (6-.mi) USEPA 1989a (EPA/540/1-89/002) (AT-=ED) 
averaginc time (daya) 9125 RAGS (part A), 
(non-carcinoeens) (worker) (25 years) USEPA 1989a <EPA/540/1-89/002) (AT•ED) 

DA dermal absorption (unitleu) 0.01 USEPA Region IV Guidance 
(orn.nics) 
dermal absorption (unitle.u) 
(inornnics) 

0.001 USEPA Region IV Guidance 

IRi inhalation rate (m'/day) 15 IDerived baaed on data from the Exposure Facton 
(aggregate resident) Handbook, USEPA 1989b (EPA/600/8-89/043) 

(See Anllllfllndix A) 
inhalation rate (m'/dav} (child} 10 RAGS (D&l't A>. USEPA 1989a (EPA/540/1-89/002) 
inhalation rate (m1/day) 20 Exposure Fact.on, USEPA 1991 
(worker) (OSWER No. 9285.6--03) 

VF volatilimtion factor (m•Jkg) chemical- ISoil Screelliug Guidance, USEPA 1996b 
1-uic <EPA/540/R-951128) (See Fil?. 4) 

PEF particulate emiaion fact.or 
(m'/u) . 

1.24 x ur Soil Sc:reening Guidance, USEPA 1996b 
(EPA/540/R-95/128) (See fu. 3) 

TR tareet cancer risk (unitleea) 104 Per Section 376.81(5). F.S. 
THI tan'et hazard index (unitleas) 1 Per Section 376.81(5), F.S. 

. 

•child: Age 1-6 years ··Aarerate Resident: Age 1-30 yean 
I 



Taole 3a Ap,.,~30, 1998 

Chemical-Specific Values 

Val•es from Reference Sources Calculated Values*** 
Residential Industrial 

Cliemkal Name CAS# MP S(mg1L) H(atm-m1/mol) Di (cm1/s).. Dw (cnr/s).. ff Prime K. (cm'/1)• Da (cm2/s) Volatilization Factor (m'lkg' 

!".Cnaphthene ____ _ _ _ _ _ 83-32-9 93 4.24E+OO N 4898 N l .60E-04 L 0.0421 N 7.69-~.-06 N ~-~6~-0! _].9-4E+OI S.OE-07 9.8JE+04 2.0ll~+OS----- · .. ··...- - ..... ----·-·... 
208-96-8 93 l.60E+OI L 2500 C I.IOE-04 L 0.0670 C 7.44E-06 B 4.51E-03 1.50E+OI I.IE-06 6.73E+04 1.37E+05acenaphthylcne ···--- -- · .. .. .... ..- .. . - .. - --- _.. 

30560-19-1 D 5.00E-13 [) 0.0939 B 7.96E-06 B 2.l~E-!! _4:8QE-02 3.4E-07 2.66E+05 2.43E+05~64 ~:!~E-+:0.5 -~ ...... 8_ . _ 
acetone 
acephate ·-·----- .. ., - ··- .. - ..' ­

67-64-1 -95 1.00E+06 N 0.575 N 3.88E-05 N 0.1240 N 1.14E-05 N 1.59E-03 ~-4~~-0~ I.OE-04 6.89E+OJ 1.4 IE+04·---· . - - .._ ____ _ _.. ____ . -·-t· ---·-- . - . ' 
acetonitrile 75-05-8 -44 1.00E+06 L 16 D J .50E-05 L 0.2205 B l.41E-05 B l.44E-03 9.60E-02 8.6E-05 7.48E+03 I.S3E+04 


acetophenon~ --------· ... 98-8~-2 _20 6.IOE~~ _I._. . . _l.885 D I.IOE-05 
 L 0.1118 B 8.7~~:-~6 !) 4.51_E: ~ ... 1. !~E-02 2.5E-05 1.40£+04 2.86E+04... - ' 

acrolein 107-02-8 -88 2.50E+05 L 0.49 C l.20E-04 L 0.1915 B l.22E-05 B 4.92E-03 2.94E-03 4.8E-04 3.16E+OJ 6.45E+OJ·-· . 
...ac·- _ _ - - _ =79-~_-1--: 85 2filE+oSID ~~ -~{ - D 2.61E-IO- rylamide ---------·~- __- ­ B 0.~9:7.Q B l.06E-05 B ~.07E-Q(~.Q0~-.03 6.4E-07 l.95E+05 l.78E+05 
'acry_- -, __ _ _______,_ 7_9-10- _ ._84 _ _ L ___ I__ D_ li_c_acid __ __ _7 ,___ _ !:_OO_E+06 l.20E-07 L 0.0980 B } :~~~~ B 1-~~~:~ ~-~~-0~ 8.8E-07 7.43E+04 l .52E+05 

acrylonitrile 107-13-1 -84 7.40E+04 L 0.85 C 1.00E-04 
 L 0.2107 B l.23E-05 B 4.IOE-03 5.IOE-03 4.4E-04 7.45E+03 6.80E+03,-~--------·- ' - -··- -- - ·- ··- . --- ­ -··--·­ - ·--·· --··-·· · - · -·~ 
alachlor 15972-60-8 40 2.40E+02 P 155 0 l.?OE-04 L 0.0198 B 5.69E-06 B 6.97E-03 9.JOE-01 7.2E-06 5.81E+04 5.30E+04

"-------- -1-'-'-·---1--~ --I- - -· - - ·- . ­ . - - · ­

aldicarb 116-06-3 99 6.00E+03 L 17 C l.40E,09 L 0.0301 B 7.24E-06 B 5.74E-08 l.02E-OI 2.JE-07 1.46E+OS 2.97E+05 
.a1__ __________ _ _ ___ 104__,,_ .80E-01_,IN 48700 . N _j.jo~~~: N ~ _ .t:86E--06 Nd_rin 309-00-2 _ l_ _ _ _ o.013i N 6.97E-03 2.92E+o2~ ·1.1E'.o8 ..~.20E+~ l.09E+06 


~llyl alcohol 107-18-6 -129 l.OOE+06 L 1.47 __[? .. J.:~O~-~§.,. 1:, --~.:!_!!_ _ B ~'..t~~o~ 8 
~.30~..:0~- -~_:!I~~~-°-~-- !_._3~:~~ l.89E+04 3.87E+04 

aluminum 7429-90-S NF n/a n/a n/a n/a n/a 
 n/a n/a n/a n/a n/a---- ------------ ·- --···· -·- -- . ··---- ---- .. ·- - -·-··- -- ·-·· ··· - - - ..
aluminum phosphide 208S9-73-8 NF n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

l-am--etry-n__._...._______8_3_4--12----8 89 l .8SE+021D 388 D - l.36E-09 0. 0.0767 - B 6.SOE: 06 B S.S8E-08 2.33E+OO 'i.1E:os ' - s.i2E+OS l.09E+06ll----''----------1------_..--- ---- ·- - - - ---~ . - ·---- - ..____ - ---- ·---·--·-- -- . ... - . 
_am_m_o_nia 7_664-4 J._7 _ 5.30E+05 L 3.1 G 2.80E-04 •. J __ 0.259 _ B 6.93E-05 B l.15E-02 l.86E-02__1.3E-03 ~ 3.91E+03_ _________ __ _ -7_8_ :?2E:+:~J_. 

1 11 

ammoniumsulfamate 7773-06-0 NF 2.16E+OJID I D NF 0.115 NF n/a n/a n/a n/a nla11-------- --------1-- --- - ------ · ··---· ·---- - ·--- ·-·--··-··-··. . . 
an::::i:.:.:li=ne -t-_62-53__t---6 60 __t-L 25.5 D _.!,.90E-06 ... L 0.o7 B 8.30E-06 B 1:79E-OS l.53E-OI l.4E-06 l .34E+05 l.22E+05;;_________ _ _ -3 -,1-3_._ E+04 

1 
anthracene 120-12-7 215 4.JOE-02 L 23493 N 6.50E-05 L 0.0324 N 7.74E-06 N 2.67E-03 l.41E+02 3.JE-08 3.83E+05 7.82E+05 ------------------------- - - -- ------ ---·-- ·- - ····-- --- - -- ··-------,.. · ·· 

a::an=tc.cim..c.o_nL.y_ _______t-_744_0-_3_6-0~t-_NF__ n/a __ n/a - ·· __nla . .... n/a __ E(_a____ .••... n/a n/~-- __ __ .~a .. __ n/a n/a 
antimony pentoxide 1314-60-9 

1 
NF n/a .. __nl!.__ .. ___i:1!!._ _.. !V..!..._. • _ .n/a . _ ___nla n/a_ _ . n/a _ .. n/a n/a 

antimonyootassiumtarlrate 304-61-0 NF n/a ~ - __!Y.~..... __,Y!. .. __JV~ .. __rY._a___ ry_a_.,, ,___nla .. n/a n/a 
antimony tetroxide 1332-81-6 NF n/a n/a n/a n/a n/a n/a n/a nla n/a n/a

t---11·---r- -- --·· - ·· - -- - .. - · - - - --- -·- - - - · - ·--- · - ­

a::an=t=im:.:.:o:.:.:nL.y==·xi'-'-- _ _ -64-4_ NF n/a __!!f_!___ .. _ __n/a ___r)!~ ____ _ _ ~ - -- n/a _ ··· n/a .. n/a n/atrio...;.. de.;_______-1-_1309 _ , ,YI!,_ ­
arsenic 7440-38-2 NF n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

1--atraZi--.n-e ___ _____ _l_91-2--2-4--9---17-3-11-7-.-00-E-+O-tl-L 4~ L l.19E-09 [) 0.0794 B 6.69E-06 8 4.87E-08 2.43E+oo- i·.7E-08 i . i9E+06 l.09E+06 
azobenzene 103-33-3 68 6.40E+oolD .. 2822 -· D . _i.JSE-05 i:i ·:~:086T B ;·.osE:06 B _5.S4E-04i69E+oi '"' i .5E-07 ·-· 3.99E+05 3.64E+05 
barium 7440-39-3 NF n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

1 ..;.;.y..;.;.'--- --- 43:-:-21-43:-:­:;ba leton -- --t--: 1-:-......-:-: -3 82 2.60E+021D 493 D 8.IIE-11 [) 0.065- B s.'65E-06 B 3.33&09 ·2.%E+OO ·- i·2E-08 6.42E+05 l.31E+06 
bcnomyl 17804-35-2 NF 4.00E+OOID 2100 D 7.SOE-07 D 0.0368 B 2.83E-06 B 3.08E-05 1.26E+OI - 6.2&-09 8.86E+05 l.81E+06 

'"'1>entaz.on...L. --- 25:-:--=---- ...... 91 o j20&09 o.os13· e iiJE-06 a 9.02E-08 5.46E-oi" i.tE-08'-- - ----t-- os1-8=-=9-0:-r=-=13:-:::3-is.00E+o2 10 · D - 2.62E+05 5.34E+05 
1.:be=n=7.81=de::.:hy!...:de::..::.______+-100-:'.'--:-: 7 -t--:7-t-:- ___-- Dt--92 -- _!) ~-2~(Q~. _ _ 1E-~ 5;1~~~oT~j .~E:os . 2.19E+04 4.47E+04__ S2-:·:- -S::- 6.-=-9S=-=E+03:tl-: -:::- - B ~._Q7_05 !3 9.5_ B i 73E_-0_3_
bemcne 71-43-2 6 1.80E+03 L 62 N 5.60E-03 L 0.0880 N 9.80E-06 N 2.30E-OI 3.72E-OI 2.IE-03 3.40E+03 3.IIE+OJ 

a.:::benzen==e-th_ _ ______-f-_ _ _...,... 5 -t--: 5-t-: 334 o · 3.SOE-04 [I ·o :'ii1.. B 9:43E-06 B l.44E-02 2.00E+00- ·iol 10_893-_-=- _l'.'"'.'. 8-.3-6E-+02ID · 4.4E:os 1.05E+04 2.14E+04 
o.:benro(-=~•)c.... ______~ _ S6-5_5_·3 8_ _ _ 03 ._ __ - 'J :{OE:06-_ l o..~~!~ !'I i~~-06 ~ _ _-~IsJ .-of~ 2.0E-10 l.09E+07an..:..thracene _ ~~4_9.00_E- _ L~_357537 ~ _ IJ~E-04 9.96E+06 
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Chemical-Specific Values 

Valan from Reference Sources Calculated Values*** 

Ciaemltal Name CAS # MP S(mgll..) KoC(cm1tg) H(a1m·m 1/mol) Di (cm1/s).. Dw (cm2/s).. Ii Prime K, (cm1/g)• Da (cm2/s) 
Residential lndastrbl 

Volatilization Factor (m'lkg 

177 l.62E-03 N -·-··­
168 
27§--· 

I.SOE-07 L 
2.60E-04 L -·- ·­ ·-·· -

.... 
n/a 

..t.13E+06 . 
3.89E+OS 
3.28E+06 
l.28E+04 

~ - . . 
6.S6E+02-
2.41E+03 
2.S7E+06 .. ­
2.41E+06 

n/a 

n/a ... 
1.03E+06 
7.93E+05 
3.00E+06 
2.62E+04. . 
1.34E+03 
2.20E+03 
5.2SE+06 
2.20E+06 

n/a 
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·1a11Je 3a Ap111 "30. 1998 

Chemical-Specific Values 

Valaes from Reference Sources Calc•lated Values*** 
Residential Industrial 

Cliemleal Name . . ·CAS # MP S(mgll.) Koc(cm3/g) H(atm-m'/mol) · DI (cnhs).. Dw (cm2/s).. ff Prime ~ (cm3/g)• Da (cm1/s) Volatilization Futor (m1/kg 

n/a nla~hlorinecyanide . _2Qf>-71~ - _NF -·-~~ -·­ -· .'Y! n/a. _ _nla . .. .. n/a .. .. n/a n/a n/a 
n/a n/ac_!ilo~~ dioxid~--------· _ _I~~?~~- :ti!:... !11._a n/a n/a n/a n/a n/a n/a n/a 
n/a n/achl~rite __ ____ . ?JJ~:_19-~- NF ._3.!1 ... n/a n/a n/a n/a n/a n/a n/a I 

chloro-1,3-butadiene - -- -·- .. 1_~6:_~-_8 . -130 l.70E+03 ID 3.20E-02 I) 0.135 8183 D I.OOE-05 B l.31E+OO I.IOE+OO 6.SE-03 8.62E+02 1.76E+03 
chloro-m-cresol ·--· ~-S_Q-1 . S6 3.80E+03 D 4.00E-07 L 0.1062 8L ~~ 8,64E-~ B _I.~~~~ 3.00E-01 3.7E-07 I.ISE+OS 2.34E+05 

[I 0.0699 8chloroaceticacid - -~ _:I.!:!_ SO 6.14E+06ID --~~ D I.JOE-09. l.3~~-05 !J ~.33~-08 L80E-OI 3.0E-07 1.28E+05 2.61E+05 
+ .... ~ . . . . 

chloroaniline,4- 106-47-8 73 5.30E+03 N 66 N 3.31E-07 N 0.0483 1.0IE-05 N l.36E-OS 3.96E-OI 2.0E-07 1.S6E+OS 3.18E+OS . - .- ­
chlorobenune ~-90-7 . -45 4.72E+o2IN _ 224 . -· ~ _3-?~~-~~ N 0.0730 N 3..?0E-:~ ~ ~-~~~..Ol _~.34E+OO 4.0E-04 3.48E+03 7.09E+03 
chlorobenzilate SIO- IS-6 37 2.19E+ol C 2340 C 2.34E-08 C 0.0147 B 5.47E-06 8 9.59E-07 l.40E+OI 2.SE-09 3.I IE+06 2.83E+06 
chlorobenzoic acid, p- 74-~ .243 7.70E+OI D ~~o(_~: Q )-~t ~Q! Cl _§.o3'i~ 8 ?:~!~-~ D FJ!E~.I~~~+~__ j:?~-0~ _ 4.27E+05 8.72E+OS 
chlorobenzotrifluoride, 4- 98-56-6 -36 5.S6E+OI ID 520 D 3.47E-02 D 0.0308 !3 _8.0~~06 ~ !_:~2E+OO 3.12~~00 ~.7E-04 ?,~9E+03 S.49E+03 

chlorobutane, 1- 109-69-3 -123 6.60E+02 
D 98 D l.67E-02 ID 0.126 8 9.33E-06 8 6.85E-OI 5.88E-OI 5.6E-03 9.27E+02 1.89E+03 

---• - ---- i.- -- ----- - ---- - -- ·----- ­ - - ~----- ----·-· • - ~ -· 

chloroethylvinylether, 2- 110-75-8 -70 I.S0E+04 ID 8 D 2.40E-04 L 0.1230 8 9.51E-06 8 9.84E-03 4.80E-02 4.JE-04 3.35E+03 6.84E+03 
I~chlorofonn 67-66-3 7.92E+03 N. 52.5 N = ~-67E~03 ~ ~0.1040 N IooE-05 N !_-~OE-0~_.!.15~~~.c=f?~-~~ _ .. is9E+~j . 3.27E+03 

chloromethane 74-87-3 -98 5.30E+03 L 6.3 N ~:!OE-~3 . ~ 0.2000_ _~ !.36E-O~ ~ ~.61E-01_1.78E-O~ ___ !-~~-~~ _. .!·~5E+~3 1.04E+o3 

chloronaphthalene. beta- 91-S8-7 61 1.20E+OI L 4800 C ...!IOE-04 . ~ 0.0351 . ~ 8.66E~ ~ 
~.27~-02 2.88E+ol __ ~.~~-ii? _. _1,~6~+04 I.S6E+04 

chloronitrobem.enc, o- 88-78-3 33 4.40E+02 D 277 D 7.88E-03 8 0.0351 B 9.37E-06 8 
 3.23E-OI l.66E+OO 3.3E-04 8.54E+03 7.80E+O~ 

1chloronitrobem.enc,1>- 100-00-5 83 4..S3E+o2 D 314 D 3.60E-05 _ !) . 0.0~~ 8 9.42E-06 8 l.48E-03 l.88E+OQ__!:~~~ ___!~}~+O~ . 1._!9~+0~ . 
chloroohcnol, 2- 95-57-8 10 2.20E+04 N 388 N 3.91E-04 N 0.0501 N 9.46E-06 N l.60E-02 2.33E+OO 1.8E-05 1.66E+04 3.38E+04i==~~~------+-- - - -+---t--- -t- --- -~- - ---· - ·---... --· ·­ --·-·-·-- --- -- ... .. . ­
chlorophcnol, 3. 108-43-0 33 2.60E+04 D 281 D 3.25E-~ ~ 0.0505 .!J 9.37E-06 C l.33E-04 l.69E+OO 2.3E·Q! _ ..!:.1~-~+0~ . 2.93E+05 

chlorophenol, 4- 106-48-9 43 2.70E+04 D 246 D ,_! :!.2E-06 B 0.0493 8 9.68E-06 C 
~.59E-O!._l.4~E~_ l.2~-0?____ -~:~SE:!-0~ . . 4.18E+05 

chloroprooane, 2- 75-29-6 -117 3. IOE+o3 lJ 53 D l.70E-02 8 0.116 8 I.OIE-05 C 
6.97E-OI 3.181::-01 7.9E-03 7.8SE+02 L60E+03 

chlorothalonil 1897-45-6 251 6.00E-01 D 1800 D - 2.00E--07 CJ 0.0811.. B 7.32E-06 B 
8.20E-06 l.08E+OI 7.SE-09 · ... .i.79E+06 1.64E+06'. ... . 
chlorotoluene,o- 95-49-8 -36 3.74E+02 D 370 _Q ~=_!.S7~:Q3 [) = 0.11 ·. B 'i.72E-~ 8 l.46E-Ol - 2.22E+OO ··3.7E-04_ ~.).63E+Ot 7.42E+03 

chlorotoluene, p- 1'06-43-4 6 l.06E+o2 D 340 D 4.66E-03 8 0.055 B 8.65E-06 8 
 l.91E-OI 2.04E+OO 2.6E-04 4.34E+03 8.851H03 

chlororooham 101-21-3 41 8.90E+ot D ~6- D ··2.soE-08 D 0 :0197 B 6.71E-06 B 
1·.03E-06 4.90E+OO - 9.4E-09 - · 7.18E+05 l.46E+06 

chlorpyrifos 2921-88-2 42 I.IOE+OO L 6070 D ·· 2.~3~06 D 0.0614.. 8 J .:.S2E_:-06 8 
 l.20E-04 -3.64E+Ol_-··1.2E-08 __ _6.42E+05 l.31E+06 

chromium 18540-29-9 NF n/a n/a __ ,_ ____ n!a_ _ _ n/_a_ • n/a _ 
 o/a !".!.__ .. iy~ ____. n/a n/a 

chromium (hexavalent) 18540-29-9 NF n/a n/a nla n/a n/a 
 n/a n/a n/a n/a n/a 

chrysene 218-01-9 258 l.60E-03 'N 398~- N __9.4~~-i)~_ L 0.0248 N (i~}E·!)6. N 
3.88E~2.39~+03 2.2E-09 3.34E+15 3.0SE+06 

cobalt 7440-48-4 NF n/a n/a _. _ _ n/a _ _ nl..!_ ...2!_ __ -~ ._nf_l!.. _ --· •. ~a. . __ n/a n/a 

coDDCT 7440-S0-8 NF n/a n/a _ __fY.~-- _ __!Y!._ ~- _ _ nla n/a____ ....•~a _ .. n/a n/a 

copper cyanide 544-92-3 NF n/a --.!!!!__ ~--. __n/_l!_ _ _ n/a __ _ .!!!.!_____nl_a _____ .. _nja n/a n/a 

coumaphos S6-72-4 93 I.SOE+OO L 4230 D 3.18E-08 D 0.0615 8 5.58E-06 B I.JOE-06 2.54E+O I 1.6E-09 1.76E+06 3.60E+06 

crotonaldehyde 123-73-9 -77 I.SSE+05 [) 6.2 D "i94E-05 D.. OJS2... 8 l.08E-05 8 7.95E·04 • 3.72E-02 -·· 4.7E-05 2.26E+04 2.06E+04 

cumene (isopropyl benzene) 98-82-8 -96 6.IOE+Ol CJ 2818 D 1.2 L 0.06S B 7.83E-06 8 4.92E+OI 1.69E+OI 6.SE-03 8.65E+oi l.76E+03 

cvanide 57-12-5 NF 6.30E+05 p --0.575- C -2.70E-08 B 0.6Jio B ·, :67E-05 B i:i1E:06 .3.4.SE~oj l.4E-06 5.91E+04 l.21E+05
~=:.:.......-- - -----L...- --_.__ ..........__ -~·--- - -- --···- ·· - -· --· .... -- - ·-··· - . -. ­
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Table Ja April 30, 1998 

Cliemical-Specific Values 

Vatuei from Reference Sources Calculated Values*** 
Residential Industrial 

••£ -:6~ Cfaemlcal N~e · .. , . CASN _ .MP . S(mglL) H Prime .~ (cm1fg)' Da (r:m1/s) Volatilization Factor (m,lltg 

cyanogen 460-19-S -21 8.50E+03 ID 26 D 4.90E-03 B 0.204 B l.37E-05 B 2.0IE-01 I.S6E-OI 7.4E-03 8.08E+02 1.65E+03 .. ···-·-···- ,., .._ .. ·- -­
D 0.0740 B 6.IOE-06 e 9.64E-04 2.07E+OO l.8E-06 5:23E+04 t.07E+05~cloate -----··--- ,- !!_34-23-2_ 12 !.SOEtQ! I~ - 345- D 2.~E-05 .~ . . . 
L 0.082 B 9.38E-06 B 3.44E-04 9.60E-02 8.0E-06 2.46E+04 5.03E+04cyclohexanone ------- _!08-94-1 -3l 5.00E+03 L ·-· ~ -- · D .~.~~~-~6 -··­ ... - ··--..·-- . 

cyhalothrin, lllfl!...bda{Jcarate) 68085-85-8 IO 4.00E-03 ;D 254842 D l.1~E-06 D 0.0491 B 4.44E-06 B 6.07E-05 l.53E+o3 l.2E-IO 6.29E+06 1.28E+07 
. - - -- ­

cypermethrin 5231.~~1-! -70 ._!!OE-02 D j~~- Q ~-~~~o~ 0.0491 B 4..36E-06 B 7.87E-06 LsoE+o3 3.2E-1 I l.23E+07 2.50E+07IJ . .. .. - - ··-- · - ,-- · ·· ..- -···-- - · 
DOD, 4,4- ___B-54~_ 110 ~.OOE-Q.~ N .. ~58~-- N 1-<:>_9~-~~ . L ~:0~~9-. B 4.76E-06 B 1.64~:~- ~·?S,E+O~ . 6.5E-IO 6.11 E+06 5.58E+06 
DDE,4,4- 72-SS-9 89 !:20E-OI N .. 8640)_ , N ~-!~!:;-~~ L ~:Q!1~ . N 5.87&06 !IJ ~..~!.~~...5.: !8~!~~ . l.3E-09 4.24E+06 3.87E+06 

DDT,4.4- 50-29-3 109 2.50&02 N 677934 N 8. IOE-06 __ L ..0.0137 N 
4.95E-06 N 3.32E-04 4.07E+03__6.7E-11 1.90E+07 1.73E+07 
decabromodiphenyl ether 1163-19-5 295 2.SOE-02-0 -33000- .Q ..~.45~~ . IJ 0.045 B !,77~~ !! ! ,83E-06 .!·9-!~~~- .~.z~-1~ ~.~6E+06 l.07E+o7 
di-n-butvlphthalatc 84-74-2 -35 1.12E+OI N 1570 N 9.38E-IO N 0.0438 N 7.86E-06 B 3.8SE-08 9.42E+oo 5.3E-09 9.60E+05 1.96E+06 

dl-n-octylr:,hthalatc 117-84-0 . -30 2.00E-02 N 83200000 N 6.68&05 lJ 0.0151 N 
 3.58E-06 N 2.74E-03 4.99E+05 - 4.SE-12 1.68E+05 6.72E+07 

diallate 2303-16-4 2S 4.00E+ol D 708 D 3.80E-06 lJ 0.0841 B 
7.73E-06 8 I.S6E-04 4.2SE+OO l.7E-07 i ·isE+05 3.42E+OS . 
diazinon 333-41-S NF 4.00E+OI L 2230 C -UOE-0'7 Co.orn·e S.22E-~B S.74E-06 1.34E+OI iiE-09. -· I.JOE+~· ~..6~~+.o~ 
dibcnz(a,h)anthraccne S3-70-3 270 2.49E-03 ;N 1789101 N l.47E-08 N 0.0202 N S.18E-06 N 6.03E-07 l.07E+04 3.lE-12 .. ~·~OE+~7 8.03E+07 

dibcnzofuran 132-#-9 87 1.00E+OI L 9120 C _ I.JOE-05 L 0.0373 B 
 7.37&06 8 S.33&04 S.47E+ol .~.!)~~~ .....1-~E+OS, ,. 1.00E+06 

dibromo-3-chloroorooane, 1,2- 96-12-8 6 l.20E+o3 D 98 C l.50E-04 L 0.0708 C 
 8.90E-06 B 6.ISE-03 5.88E-01 3.4E-05 2.68E+04 2.44E+04 
dibromobcnz.ene. 1,4- 106-37-6 87 2.00E+ol D 2700 D _ 8.93E-04 .Q 0.0677 . ·e S.60£-06 B 3.66E-02 t.62E+01 8.IE-~·.. =--.~:.4.~~+04.-~. ~.~E~~( 
dibromochloromcthanc 124-48-1 -20 2.60E+03 IN 63.1 N 7.80E-04 L 0.0196 B l.05E-OS 8 3.20E-02 3.79E-01 6.~-~~·-·· !·.~?E:f:!)4 .. . 1_.J!_E+~1 _ 
dibromocthanc, 1,2-(EDB) 106-93-4 10 4.20E+o3 L 44 C 7.40E-04 L 0.0856 C l.05E-OS 8 3.0JE-02 2.64E-OI 3.7E-04 8.04E+03 7.34E+03
l-----'-.:.-..>.----<e---+-- ------.----t--ll-----1-1---- - ---~ ..~- -· - - . -· . --. .. . 
dicamba 1918-00-9 115 5.60E+o3 L 4.4 D 7.90E-09 L 0.0886 B 7.80E-06 8 3.24E-07 2.64E-02 4.0E-07 1.09E+05 2.23E+05 

dichloroacetic acid 79-43-6 -4 8.36E+o4 IO 1S D 6.80E-08 D- 0.127 8 
 l.07E-OS 8 2.79E-06 4.SOE-01 1.6E-07-·· .l7SE+05.. .. " ifiE+OS... 
dichloroacdonitrilc 3018-12-0 NF NF 12.9 D 3.79E-06 lJ 0 .135 8 l.09E-05 8 l.5SE-04 7.74E-02·6:,E-06··- ·2.69lH04 5.50£+04 .. 
dichlorobenzene. 1,2- 95-S0-1 -17 l.56E+o2 IN 379 N l.90E-03 IN -·0.0690- N 7.90&-06 N 7.79E-02 2.27E+OO t.2E-04 ___6.35E+03 l.30E+o4 

dichlorobenzene, 1,3- 541-73-1 -25 1.23E+o2 L 498 L -iWE~· L - 0.0414- B 
8.8SE-06 8 l.27E-01 2.99E+OO 9.0E-05 -·.. 7.JjE+O~ . l.~OE+~ . 
dichlorobenzenc, 1,4- 106-46-7 53 7.38E+ol N 616 N 2.43E-03 L 0.0690 N _7.90E-06 N 9.96E-02 3.70E+OO_ 9.6E-05 . 1.59E+04 1.4S~+J~ 

dichlorobcnzidinc,3.3- 91-94-1 133 3.IIE+OOIN 724 N 4.00E-09 N 0.0194 N 
 6.74E-06 N 1.64E-07 4.34E+oo 9.7&09 1.58E+06 1.44E+06 

dichlorodifluoromethanc 7S-71-8 -IS8 2.80E+o21D 200 D 3.40E-OI L 0.0509 B l.08E-OS B l.39E+ol 1.20E+OQg,'6E~3 · 7. IOE+02 l.45E+03 

dichlorocthane, 1,1· 75-34-3 -97 5.06E+03 N S3.4 N 5.62E-03 !:I _._Q:0742. ~ 
I.OSE-05. ~ 2.30E-OI 3.20E-OI 2:~~-0~ ...).57E+03 _ 3.20E+03 

dichlorocthanc. 1,2- (EDC) 107-06-2 -36 8.52E+o3IN 38 N 9.79E-04 N 0.1040 N 
 9.90E-06 N 4.0tE-02 2.28E-OI 6.6&04 6.04E+03 5.51E+03 .. 
dichlorocthenc, l,1- 75-35-4 -123 2.2SE+03 N 6S N 2.61E-02 IN 0.0900 N l.04E-05 N l.07E+OO 3.90E-OI 7.4E-03 1.81E+03 1.65E+03 

dichlorocthcne, cis-1,2· 156-59-2 -80 3.S0E+03 N 3S.5 N 4.08E-03 N 0.0736 N 
 I.IJE-05 N l.67E-OI 2.13E-01 - 1.9E-03 1.S9E+03 3.25E+03 

dichlorocthenc, trans-1.2- 156-60-S -SO 6.30E+03 N 38 N - 9.38E-03 N -0.0707 ... N l.19E-05 N 3.85E-OI 2.28E-oi- i6e:o3 l. 16E+03 2.36E+03 

dichloror:,henot, 2,3- S76-24-9 S7 NF 426 D 4.7!E-0!..._ D 0.103 ~ 
8.67E-06 B l.96E-OS 2.5l>E~~~._i§~8 2.81E+05 5.74E+05 

dichlo . I. 2,4- 120-83-2 45 4.S0E+03 N 159 N 3.16E-06 N 0.0346 N 
8.77E-06 N l.30E-04 9.S4E-OI 2.8E-07 1.32E+OS 2.69E+05 

dichlorophenol,2,S 583-78-8 S8 NF 610 D 4.77E-07 lJ O.I03 B 
8.67E-06 B l.96E-OS 3.66E+OO 4.3E-08 3.35E+OS 6.83E+05 

dichlorophenol, 2,6- 87-6S-O 64 2.63E+03 ID 270 D ···4.77E-07- lJ · O.I03 B ·8.67E-06 B l.96E-0Sl~2E+-00- 9.4E-08 · 2.26E+05 4.62E+OS 

dichlorophcnol,3,4- 95-77-2 67 9.26E+03 Cl .. I~~ Q ___4.77E:QZ . ~ . !>:!<!.3_ B 
8.67E-06 B _l.96E-OS 7.80E+00 __2.IE-08 4.85E+OS 9.91E+05 
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Chemical-Specific Values 


Valaes from Rderence Sources Calculated Valaes•.. 
Residential Industrial 

Ciaemical Name CAS# MP S(mgll) Koc(cm1/g) Hcatm·m'lmol) DI (cm2/s).. Ow (cm1/s)•• HPrime K.ccm'tg)­ Da(cnrts) VolatUiu tion Fador (m'lkg 

dichlorophcnoxy acetic acid, 2,4­ __ 94. 75.7 141 6.20E+02 L 20 N I.OOE-08 L 0.2440 B 6.84E-06 B 4.IOE-07 l.20E-OI 2.2E-07 l_.48E+05 3.02E+05 
·­ - - --- --· . -·­ ... . ­

~ic!1~~~~R.)p~c1 I,~­ -­ . 78-87-5 -70 2.80E+03 N 47 N 2.80E-03 L 0.0782 N 8.73E-06 N I.I5E-OI 2.82E-OI l.2E·03 4.521H03 4.12E+03 -·--
dichloro_J}ropene, 1,3­ ___ __ 542-75-6 -8'4 2.80E+03 N 27 N l.77E-02 N 0.0626 N t .OOE-05 N 7.26E-OI l.62E-OI 6.IE-03 2.00E+03 l.82E+03 

_._ __ . - ­ - · 
dichlorprop _ 120-36-5 117 8.25E+02 IJ 50 D l.22E-08 0 0.0812 B 7.0SE-06 B 5.00E-07 3.00E-01 l.7E-08 l.21E+06 I.IOE+06 .. . ­ - ... . ·- .... , _ . 
dichlorvos 62-73-7 NF l.60E+04 L 28 E l.50E-03 L 0.0232 B 7.33E-06 B 6.ISE-02 l.68E-OI 2.7E-04 4.22E+03 8.62E+03 _... _. _._ ---·-·-. .. ·- - -­ . . . ­ - ·-· -·-··· - ....... .. 
dicofol I IS-32-2 78 l.30E+OO L 3950 D 2.43E-07 0 0.0534 B 4.70E-06 B 9.96E-06 2.37E+OI 2.4E-09 l.41E+06 2.87E+06 --- ­ - --··- . ··­ --· --· -· . . ·---- ­ .. 

- -­ + - . . . 
dieldrin 60-57-1 176 l.95E-Ot N 25500 N l.51E-05 L 0.0125 N 4.74E-06 N 6.19E-04 l.53E+02 2.9E-09 2.90E+06 2.64E+06 
- ­ ----·· -----­ -- -­ --·­ - .. -­ -­ ·----· ··-·- - --· .. 
dieth~c glycol,.monoethy)ethcr 11 1-90-0 -90 1.00E+06 K 12 D 4.86E-08 B 0.0524 B 8.02E-06 B l.99E-06 7.20E-02 3.3E-07 l.21E+05 .2.48E+05__,____ - - ·· ··---.... ·· ­ -- - -­ - ··­ . - -· . ... . .. . 
~lN~l'~~alatc 84-66-2 -41 l.08E+03 N 82.2 N 4.50E-07 N 0.0265 N 6.35E-06 N I.SSE-OS 4.93E-01 l.lE-07 2.08E+OS 4.25E+05 

· -·­---· ----··- [] -
D 

- .. - ­ - ·· . .... 
diiso_propyl m~ylphosphon~~-­ 1445-75.6 NF 1.60E+o5 31 D 3.88E-06 0.0822 B 6.63E-06 B 1.59E-04 l.86E-Ol 2.6E-06 4.33E+04 8.83E+04 - ·--­ ----- ­ -­ ·· -·­ ., . ···- ­ . ' - .. . . - ­ .. -· --·­ .. - .... . -. -
dimcthoatc 60-51-5 52 2.SOE+04 L 20 D 6.20E-11 L 0.0231 B 6.74E-06 B 2.54E-09 l.20E-Ol 1.9E-07 l.58E+05 3.22E+05.___ 

..---···­ ... . ·--· -- · - ·, --·-­ _ ____.. - ­ - ----~­ -·- ­
Ddimcthrin 70-38-2 NF NF ~ 1~(!9- D 7.60E-05 0.0598 B 5.05E-06 B 3.11E-03 1.81 E+02 5.SE-08 2.97E+05 6.06E+05 

---· o -·- ·- ·---, o -··--· ---··-·--· --··-·­ ... -··--· ... 
dimcthylanilinc, 2,4­ 95.68-1 -14 l.45E+o3 200 D 2.50E-06 0.0606 8 8.43E-06 B 1.03E-04 l.20E+OO 3.0E-07 2.86E+05 2.61E+05- ­ - ......____,_ .. ... --­ - · -­ - ·­·-·----" ·---·· - ­ ----·- -· .. ..... .. 
dimcthylformamidc, N,N­ 68-12-2 .61 l.OOE+06 K 7 D l.91E-07 B 0.0939 B 1.038-05 B 7.82E-06 4.20E-02 7.4E-07 8.I IE+04 l.65E+05 

N ·--- ­ -·-"' ... ..... ·-·---­ __._..,. --....... .. ...--· - ­ ·- ... . 
~imethylphcnol, 2,4­ 105.67-9 26 7.87E+o3 209 N 2.00E-06 N 0.0584 N 8.69E-06 N 8.20E-05 I.25E+OO 2.3E-07 1.45E+05 2.97E+05-- ­ o --- ­ - ­ -··--- ­ - --·- ­ - ~-­ --·­ - -- - ­ --­ ·--· ­-· ··- ­ .. -­ . . - · ... 
dimcthylphcnol, 2,6­ 576-26-1 45 5.90E+03 248 D 4.90E-06 D 0.115 B 9. ISE-06 8 2.01E-04 1..49E+OO 8.IE-07 7.71E+04 l.57E+05 

ii --·- - - . - , .. - . . - - - ---·-­ -----­ ---.- - ----·-·· ·- . ~-- . I 

dimcthylphcnol, 3,4­ 95-65-8 65 5.IOE+o3 214 D 4.41E-07 D 0.0589 B 8.59E-06 8 l.81E-OS 1.28E+oo 8.08-08 2.4SE+o5 5.0 IE+OS-·­ -- --··­ -- -· ·--­ -- ­ ------·--- -­ - ·­ . . ... . ·-· .. - -· ' -
dimcthylphthalatc 131-1 1-3 6 4.19E+03 N 46 N 5.78E-07 N 0.0570 N 7.14E-06 8 2.37E-05 2.76E-OI 3.IE-07 l.25E+OS 2.54E+05

K· ­ 29.-5 ­ - ~- -- ­ -· - ­ - ­ ·· ­ - - - - - ­ - -- ­ - ··· . -- ­ --­ .. . -
dinitrobcnunc, 1,2- (o) 528-29-0 118 2.60E-01 D 2.30E-06 D 0.107 B 9.19E-06 B 9.43E-05 l.77E-OI 2.IE-06 4.75E+04 9.70E+04 - _........___ -- ­ .. - - ­ - ·­ - - ·--· ­ ··- ­··-··-··­ -· --. .. . 
dinitrobcnunc, 1,3- (m) 99-65-0 90 8.60E+02 IK 24.5 D 2.30E-07 L 0.0318 B 9.ISE-06 8 9.43E-06 l.47E-Ol 3.0E-07 1.27E+OS 2.59E+05 --­ · - . ..., .. .. _ ._ ,... - · ­ -­ . - - ­ - ­ - ---·­ · -· - ­ ·­ · --· - .. -,-· -- . 
dinitrophcnol, 2,4­ 51-28-5 112 2.79E+03 N 0.8 N 4.43E-07 N 0.0273 N 9.06E-06 N l .82E-05 4.80E-03 8.0E-07 7.77E+04 1.59E+05 ·-·- -· ­ · ----··­ - •- ·­ ·- -· - ·-- -·--.. -· .. -·- ..-·­ . 
dinitrotoluenc, 2,4­ 121-14-2 71 2.70E+02 N 96 N 9.26E-08 N 0.2030 N 7.26E-06 N 3.80E-06 5.76E-OI l.3E-07 4.33E+05 3.95E+05-·- ­ - ------· - -- ­ - ---- ­ - - ­ ··--·­ --­ -~----··· ·· - · .. ·· - - .. 
dinitrotoluenc, 2.6­ 606-20-2 66 1.82E+02 N 69 N 7.47E-07 N 0.0327 N 7.26E-06 N 3.06E-05 4.14E-01 l.9E-07 3.S4E+05 3.23E+05---­ ---- ­ ·· ··-·­ - ·­ ··­ - --···------ .-­ . . . 

dinoscb 88-85-7 40 5.20E+01 L 2820 C 4.60E-07 L 0.0218 B 6.SIE-06 B 1.89E-05 1.69E+ol 3.7E-09 1.14E+06 2.33E+06 - ·­-­ ··- ·- . ----~ ·- ­ - -­ - - ----·­ ·-·..·­ . ­ .. 
dioxanc, 1,4­ 123-91-1 12 l.OOE+06 _!. 17 D 4.80E-06 L 0.092 B I.OSE-05 8 1.97E-04 l.02E-01 S. IE-06 6.88E+04 6.28E+04---- ­ -· ·-·- ­ - -- -- ­

6)2E-06 
-- ·--­ ·- - - -· ,.. . .. ... .. . .. . .. 

dioxin (2,3,7,8-TCDD) 1746-01.6 295 7.90E-06 L 4570000 C 7.90E-05 L 0.0126 B B 3.24E-03 _2.74E-t:04 . 8.IE-11 1.73E+07 l.58E+07-- ­ [) - ­ -· - - - ­ --···- - ­ - -·-· 
diphcnamid 957-51-7 135 2.60E+02 210 D 2.42E-ll D 0.156 B l.82E-OS B 9.92E-IO 1.26E+OO 8.SE-08 2.38E+05 4.87E+05--- ­ ___.._ ,...- ­ - .. .­ . -·· -- ­ - .. -·-· .... ...-----. -­ - . .. 
diphcnylhydrazinc, 1,2­ 122-66-7 131 6.80E+o1 L 950 D 1.SOE-06 L 0.0321 B 7.24E-06 B ~-­'-~ :Q~ 5.7Q~+OO . ~.6E-08 9.64E+OS 8.80E+05 -- ­ - · _.._____ - - ­ ·- ­ . - ­ ···--·· - ­ ··· ­-­ -
disulfoton 298-04-4 -25 l.60E+o1 L 2130 C 6.00E-06 L 0.0661 B ~-~7E:~ 8 2.46E-04 _l.28E+OI __7.0&08 2.63E+05 5.36E+05----· - --­ ~-- ­ o ­ - ­ . 
diuron 330-54-1 ~ 4.20E+o1 L 400 D l.46E-09 0.0726 B 6.IOE-06 8 5.99E-08 2.40E+OO l.6E-08 S.57E+05 1.14E+06 ---- ­

~ 
....... . ........ ­ . -· · . -- .. . 

cndosulfan 115-29-7 106 5.10E-01 2040 N 1.12E-05 L 0.0115 N 4.55E-06 N 4.59E-04 I .22E+OI 2.SE-08 4.39E+05 8.95E+05- - ·- ­ ..-­ ·-­ ·· ... - --·· · - ., . ..-- --· ­ - ···­ -.­ ··· ­ .. - ·__,..,....-- ...... ·-· ·--· ' . 
endothall 145-73-3 144 2.10E+04 L 2 D 2.60E- IO _!. 0.0822 B 7.16E-06 B l.07E-08 1.20E-02 4.1 E-07 1.09E+05 2.23E+05·- ­ - · . ---·.. - ··· - ­ -- ­ -· - ­ .. -- ­ ...... ' .. . . . - . 

cndrin 72-20-8 392 2.SOE-01 N 10800 N 7.52E-06 L 0.0125 N 4.74E-06 N 3.08E-04 6.48E+OI 3.6E-09 I.ISE+06 2.36E+06--- ­ .. · ­ - ­ -· ­ - . - .... - - - - ­ - ­ · - ·- ·· · - ·- ­ - - ... ...... . .. ... . 
C:J!ichlorohydrin 106-89-8 -26 6.60E+04 L 123 L 3.00E-05 L 0.143 B 1.IIE-05 B l.23E-OJ 7.38E-OI I.IE-OS 4.64E+04 4.24E+04....._ - -- ­ - -­ ' - ­ - ·--­ --<­ · ­ [) 

__ _,.__. 
. _ , .., ___,. -- -·.. -

ethion 563-12-2 -13 6.00E-01 L 15400 D l.26E-06 0.0578 B S.IOE-06 B 5.1~~­ _q_s ~­ ~4E70J.. _ 2.IE-09 1.53E+06 3.12E+06 
>--­ --­ ru ------­ --··-·-- ... 

IJ 
.. ~--­ -­ -~- ·- -- ... 

~thoprop 13194-48-4 20 7.50E+o2 I02 D l.62E-07 0.0705 B 5.94E-06 8 6.64E-06 6.12E-OJ 8.8E-08 2.34E+05 4.79E+o5----10 - - ­ -·--­ ·-· - --·· 
IJ 

--·- ­ ·­ - - ­ . - ­ . ... -... .. 
ethoxycthanol acetate, 2­ 11 1-15-9 .62 2.29E+o5 5 D l .80E-06 0.102 B 7.98E-06 8 7.38E-OS 3.00E-02 3.SE-06 3.73E+04 7.61E+04~·--­ -··- ­ . .. .. -

- · · - - · - + - . .. -- . - .. ... 
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Chemical-Specific Values 

. .d1emlcal Name - CAS# MP 
ethoxyethanol, 2­ 110-80-5 -70 -·-·----· ·----­ -­
ethyl acetate.. . .... . ...._. 141-78-6 -84 

,.. - ... ··-· -
ethyl acrylate__ _ __ ____ _____ 140-88-5 -71....._ ____ ·-
ethrt chloride . ··- .. .­ ..... ­ .­ 75-00-3 -139--­ .-- .. - ­
ethyl dipropllthiocarbamate, S-_(EP 759-94-4 NF-· __.. _____ _ 

·-­
~hy_!~~er 60-29-7 -116 -----­ - -·--­ · -
ethyl methacrylate ----·· .... 97-63-2 -15 ····- --·-­ · 
ethyl p-nitrophenyl phenylpho~ro 2!04-64-5 36 
ethylbenz.cne 100-41-4 -95>----·· 
ethylene diamine I07-IS-3 9 
ethylene glycol 107-21-1 -13 
ethylene oxide 75-21 -8 -111 
fenamiphos 22224-92-6 49 
fenamiphos metabolites NCASRN NF 
fensulfothion 115-90-2 NF 
fluometuron 2164-17-2 163 
fluoranthene 206-44-0 I08 
fluorene 86-73-7 llS 
fluoride 16984-58-8 NF 
fonofos 944-22-9 NF 
fonnaldehyde S0-00-0 109 
furan 110-00-9 -86 
furfural 98-01-1 -37 
glycidaldehyde 765-34-4 -62 
guthion 86-SO-O 74 
HCH,aloha 319-84-6 96 
HCH, beta­ 319-85-7 NF 
HCH, delta­ 319-86-8 142 
HCH, 2amma- (lindane) 58-89-9 113 
heptachlor 76-44-8 96 
heptachlor eooxide 1024-57-3 160 
hexachlorobenz.cne 118-74-1 232 
hexachlorobutadiene 87-68-3 -21 
hexachlorocyclopentadiene 77-47-4 10 
hexachlorocthane 67-72-1 187 
hexahydro-1,3,S-trinitro-1,3,5-triazi 121-82-4 206 
hexane, n­ II0-54-3 .95 

Values from Reference Sources 

SCm&'L> KoC(cm'lg) H(alm-m1/mol) Di (cm2/s)U 

I.OOE+06 L 16 0 l.25E-07 L 0.131 B-·-· ··---. - .. . .. 
8.00E+04 L 5 0 l.40E-04 L 0.132 8 
l.50E+04 [) 22 D 3.0SE-04 0 0.122 B- --­· - .. .. .. 
5.71E+03 L 88 0 8.80E-03 [) 0.1670 B- - - · · -
3.65E+02 [) 208 0 2.26E-05 D 0.0786 B- .• , ... _ -.. 
5.70E+04 L 73 0 3.30E-02 L 0.135 B-----­ ... --· ... . . 
3.70E+03 L 271 D 8.40E-04 L 0.11 B---­ --­ . . . 

3.IOE+OO [) 1321 D I.JOE-07 D 0.0621 B---­ N ----­ ---­ . . . . .. . -·-. 
l.69E+02 204 N 7.88E-03 N 0.0750 N--­ ·----·­ .. --·. ·­ ·-- ..­
1.00E+06 [) 5 D 7.08E-08 IP 0.174 B----­ ... -·­ - . - ·­ - ..-~-. - ·­
I.OOE+06 L 4 D 6.00E-08 L 0.185 B--­ i< ---­ ·· ---...... -­

D 
··- ·· ·- ­--· 

I.OOE+06 16 0 l.48E-04 0.219 B--­ . ·- -- ----­ ------· 4.00E+02 [) 207 D 7.76E-IO ID 0.0616 B 
q - ------­ [) · · -­4.00E+02 1675 0 7.48E-IO 0.0619 B . - _.,___,,_ -­ - - - --­

2.00E+03 E 91 D l.38E-10 E 0.0625 B- ---· ··-­ ... __ . - ..__ , -· 9.00E+ol () 187 0 1.45E-09 ID 0.0811 B -· ---~ -­ - -­
2.06E-OI N 49096 N l .60E-05 L 0,0302 N 

N -· -----~- ,..... ....---­
l.98E+oo 7707 N 6.36E-05 L 0.0363 N·-·--­ ---­

n/a n/a n/a n/a·---­ - - -- -
l.30E+OI D 870 0 5.24E-06 ID 0.0717 B .. --­ - ---­ - --­
5.S0E+05 L 2.2 F 3.40E-07 L 0.453 B 

. -·-----­ -- - --­
1.00E+04 L 128 D 5.40E-03 L 0.138 B-----· ---­
I.OOE+OS L 20 D 4.00E-06 L 0.0777 B----­ -
l.OOE+06 L 10 0 S.IOE-07 L 0.168 B-----~ lo - ---­
2.09E+OI E 404 D 9.49E-08 0.0667 B - ---·--­ .. ··­ ··-­
2.00E+OO N 1790 N l.06E-OS L 0.0142 N-·-­ --" ·--­ . 
2.40E-01 N 2140 N 7.43E-07 L 0.0142 N---··- ­-­ ·--­3.JOE+OI L 2300 L 4.30E-07 L 0.0142 Q--.------ . ·· -­ ---..
6.80E+OO N 1350 N 1.40E-OS N 0.0142 N. .... -·----- ­ .... -··-­ · 
l.80E-OI N 9528 N l.48E+OO N 0.0112 N--­ - ··­ ,- --- ­ -
2.00E-01 N 83200 N 9.508-06 N 0.0132 N--­- --­
6.20E+oo N 80000 N l.32E-03 L 0.0542 N 

··--­ · -­ .. 
3.23E+OO N 53700 N 8.15E-03 N 0.0561 N--·---­ - ---­
l.80E+oo N 200000 N 2.70E-02 N 0.0161 N · -­ ···­ ·· •n•• --­ • 

5.00E+OI IN 1780 N 3.89E-03 N 0.0025 N--­ ---- -­ -· o ·---·-­
6.00E+ol ID 93 D 6.30E-08 0.0943 B- -­ --·· ·-··~·-­ " ­ ·· -·· 
l.20E+O I L 3150 C l.40E-02 L 0.1150 B- - - - - ---­

Calculated Values*** 
Residential Industrial 

Dw(cm2/s).. ff Prime ~(cmi/g)• Da(cm2/s) Volatilizatioa Factor (m'lkg 

9.76E-06 B 5.13E-06 9.60E-02 5.0E-07 9.85E+04 2.0IE+05 . -­ -
9.70E-06 B 5.74E-03 3.00E-02 3.IE-04 3.96E+03 8.09E+03 
9.12E-06 B l.25E-02 I.32E-01 3.SE-04 8.37E+03 7.64E+03 
1.19E-05 B 3.61E-01 5.28E-OI 4.6E-03 2.29E+03 2.09E+03 
6.35E-06 B 9.27E-04 l .25E+OO 2.9E-06 4.08E+04 8.33E+04 
9.36E-06 B l.35E+OO 4.38E-01 l.2E•02 6.27E+02 l.28E+03 

H • • - - - + + H· 0 

8.38E-06 B 3.44E-02 I.63E+OO l.2E-04 6.44E+03 1.JIE+04 - - -­ . .. - . .. . . 
5.47E-06 B 5.33E-06 7.93E+OO 6.5E-09 8.61E+05 J.76E+06. ·- .... •· '' - .. -·. ·- ... -· .. ... ' .. 
7.80E-06 N 3.23E-OI l.22E+OO 9.3E•04 2.28E+03 4.65E+o3 .. --.. · - ­··­ -­-· ·-- ­ . - . - - ­ ·­
l.22E-05 B 2.90E-06 3.00E-02 8.0E-07 7.76E+04 I.S9E+05_, _,... ___ --···--- .. ·-- , - -- -­
l .36E-OS B 2..46E-06 2.40E-02 8.9E-07 7.37E+04 I.SOE+05-­ -­ -­ ·-­ •"-••-···· -­ ·-­ - -­ - -
1.4SE-05 B 6.07E-03 9.60E-02 3.6E-04 8.21E+03 7.49E+03--­ - - -­ -- ­ --­ ...­ - - -.-,.,-. -·· ... . . 
S.33E-06 B 3.18E-08 l.24E+OO 2.SE-08 4.37E+05 8.93E+05-~-----­ ----·-··--·-·· - --­ -- ­ .... - .. -
5.36E-06 B 3.07E-08 l.OIE+OI .•.J.4E-09 .. _ l.20E+06 2.45E+06_,_...___ 
5.45E-06 B 5.66E-09 S.43E-01____5.4E-08 .. 3.00E+OS 6.12E+05---­
7.04E-06 B 5.95E-08 l.12E+OO 3.7E•08 3.63E+05 7.40Et05--·-----·-­· ..., .. ---·- ....- .. -
6.35E-06 N 6.56E-04 2.9SE+o2 3.7E-09 1.14E+06 2.32E+06---­ ---·-··---­·--- ·- --­ - ... . -~--­ ·-· 
7.88E-06 N 2.61E-03 4.62E+ol I.IE-07 2.00E+05 4.28E+05-------­--­ ...... _,... - -,-

n/a n/a n/a n/a n/a n/a.. ----------,.. " ,_,____..,_ .. . . .. . .. - . . 
6.IOE-06 B 2.15E-04 5.22E+OO l.6E-07 l.73E+05 3.53E+05- ··--­ -·--------­ -- . . .___ __.__ _ _ - .... 
2.05E-05 B l.39E-05 l.32E-02 4.1 E-06 7.66E+04 6.99E+04----­ .--­ ------­ .. .. -
l.16E-05 B 2.21E-OI 7.68E-OI 1.8E-03 l.64E+03 3.36E+03·---­ -·--­-­ ·­ ·--­ - -· . .. - . . . 
l.o7E-05 B l.64E-04 1.20E-OI _ 3.4E-06 3.78E+04 7.71E+04- ­-­
l.26E-05 B 2.09E-05. 6.00E-02 I.7E-06 5.38E+04 I.IOE+05----­
5.96E-06 B 3.89E-06 2.42E+OO 2.0E-08 4.86E+05 9.92E+05---­ -­ - ··-·-- ... - -· ' 
7.34E-06 N 4.35E-04 l.07E+OI 3.SE-08 8.36E+05 7.63E+05 -·­ -~----­ .. ~·-·- - .. . 
7.34E-06 N 3.05E-05 l.28E+OI 5.4E-09 2.12E+06 l.94E+06--·­
7.34E-06 9 l.76E-05 l.38E+OI 4.JE-09 l.06E+06 2.16E+06·---­ -­ ---.... -­ . . . 
7.34E-06 N 5.74E-04 8.IOE+OO 5.9E-08 6.42E+05 5.86E+05-·--­··-­ -·- -­- . ' . . 
5.69E-06 N 6.07E+Ol __ 5.72E+01 _ 5.3E-04 6.78E+03 6.19E+03 .. ----··· 
4.23E-06 N 3.90E-04 4.99E+o2 6.0E-10 6.34E+06 5.79E+06·-··---· ______ .._____ ­ . . . . -
5.91E-06 N 5.41E-02 4.80E+02 3.JE-07 2.73E+OS 2.49E+05-­-.-­

· ­ ·-- ­ - - - +

6.16E-06 N 3.34E-OI 3.22E+02 3.IE-06 8.84E+04 8.07E+04-----­ . ------ ..... . . 
7.12E-06 N 1.1 IE+oo l.20E+03 7.9E-07 7.82E+04 l.60E+05----­·~ - - ----­- "~-- ·--·-. - _... -
6.80E-06 N l.59E-OI l.07E+OI 2.0E-06 4.96E+04 I.OIE+OS------· 

B 2.58E•06 5.58E-OJ - 1.0E-07 
.. . 

8.SOE-06 4.88E+05 4.45E+05--·· - ·­ . -------·· . ...... - . . 
8.16E-06 8 5.74E-01 l.89E+ol I.SE-04 5.12E+03 l.05E+04 ---­ ···­ -­ -------~­ ·---·- . . 

P<>Qe6 
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Chemical-Speci fic Values 


I 

. . . bemlul Nime. :cASN , MP . 
hexanone, 2- (methyl butyl ketone) S91-78-6·--·--·­ -S1 
hexazinone S123S-04-2 116 .. - - --- -­ ... . ---· ---·- ---- ·­ -- ' ···· -·-· 
hydroquinone - --·-·---· ­ ~ !~-~!-? 112 

indeno(J.2,3-cd)pyrcne -- ­ 193-39-S 162 ----­ ·· · - •"1, 

iron 7439-89-6 NF---·­ --­ - - ­ - - -·-­ --·­
~!!(>butyl alcohol 78-83-1 - I08-­·-·-··- ­
iso~rone 78-S9-1 -8·- ­ -- - ·­ · ­ · 
lead 7439-92-1,______ NF 
linuron 330-S5-2 94 
lithium 7439-93-2 NF 
magnesium 7439-9S-4 NF 
malathion 121-75-S 3 
maleic hydrazide 123-33-1 S3 
malonltrile 109-77-3 33 
maneb 12427-38-2 NF 
man11Mese 7439-96-S NF 
mercury 7438-97-6 NF 
merphos tSO-SO-S NF 
men,hos oxide 78-48-8 -25 
methacrylonitrile 126-98-7 -36 
methamidoohos 10265-92-6 4S 
methanol 67-S6-t -98 
methidathion 9S0-37·8 40 
methomvl 167S2-77-S 78 
methoxy-S-nltroaniline. 2­ 99-S9-2 118 
methoxychlor 72-43-S 87 
methyl acetate 79-20-9 -98 
methyl acrylate 96-33-3 .77 
methyl lsobutyl ketone (MlBK) 108-10-1 -84 
methyl methylacrylate 80-62-6 -48 
methyl parathion 298-00..() 38 
methyl styrene (mixed) 25013-15-4 .77 
methyl styrene, aloha 98-83-9 -23 

methyl tert-butyl ether 1634-04-4 -109 
methyl-4-cltloroohenoxy acetic acid 94-74-6 120 

methylaniline, 2· 95-53-4 -16 
methylene bis(2-cltloroaniline), 4,4' IOl-14-4 110 

Valaes from Reference Sources Calculated Values•** 
Residential Industrial 

S{mg!L) Koe(cm3/g) H(atm-m1/mol) DI (cni2/sY,• Dw (cm2/s"f* ff Prime l<.,(cmi/g)• Da(cm2/s) Volatilization Factor (ml/1\g 

l.60E+o3 L 78 E 9.57E-05 E 0.077 B 8.44E-06 e 3.92E-03 4.68E-OI 2.8E-05 l.31E+04 2.66E+04-­ - ­ -· ­ - . - . .. . .. . . ­ . --·--~ . .. . .. •. 
3.30E+04 ID 3830 D 3.00E-09 0 0.0730 e 6.28E-06 e I.23E-07 2.30E+OI 1.7E-09 l.66F.+06 3.39E+06-· ·- . -·· lb7.00E+o4 30 D 1.32E-09 D 0.0685 B 9.04E-06 B S.41E-08 l .80E-OI 2.IE-07 l .53E+05 3.t3E+051... - ·-­ . - ... . '-· ... 
2.20E-05 N 3470000 N l.60E-06 N 0.0190 N S.66E-06 N 6.56E-05 2.08E+04 4.9E-12 7.02E+07 6.40E+07.. -·· . 

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a- . . - .. . . . . . . + • • •• • 

8.50E+04 L 5.6 F l .20E-05 L 0. 142 B I.OOE-05 B 4.92E-04 3.36E-02 2.8E-05 131E+04 2.67E+04·---·..·- · .. -·· ·­ - .. . . 
l.20E+04 N 46.8 N 6.64E-06 N 0.0623 N 6.76E-06 N 2.72E-04 2.81E-OI 2.5E-06 9.87E+04 9.0IE+04·­ ---· - - ··-.­ . . . . .. -........ . - .... .. . . . 

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a- - - ­ - - ·--~-- ,­ . - .. -· -- ­ • -' · - . . ·­ . .. 
8.IOE+OI IC 400 D 6.07E-08 ID 0.0483 B 3.74E-06 8 2.49E-06 2.40E+OO l.2E-08 6.33E+05 l.29E+06- · ­ ...... .._. " ' ···­ ··· ·­ .. .. - .... _. . --··· ..~ . . ,.__ ­ . - '" 

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a--­ ··· - -·­· -··· -·- ­ ____ .., .. - ·-·-·-­ ·- _._ _____, . . --·· .. -
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a·---·-- ­ . ----~. ­ - --- ­ -­ ..------·-·-·---·-· .. ·­ ·-.. . . -.. 

l.43E+02 L 1268 D 4.90E-09 L 0.0148 B 5.24E-06 B 2.0IE-07 7.61E+OO 4.3E-09 l.06E+06 2.16E+06---· ­ -· ·-·--­ -· ---­ · ---~--··- - --···- -­ -·- . . -
6.00E+03 L 191 D 6.60E-03 L 0.142 B 1.19E-05 B 2.71E-01 l .1 5E+OO l.6E-03 l.75E+03 3.58E+03- ­ - ·- -· - ·- ­ · --- ­ - .. 
l.33E+o5lt 6.6 D l .27E-08 IC 0.173 B l.26E-05 B 5.21 E-07 3.96E-02 6.1 E-07 8.91E+04 1.82E+05 
6.00E+OOlt 

- ·­ ·­
I~ 

--- ­ -- ­ --·-·--··­ -­ .... .... - · · .. -.. 
2000 D 4.36E-09 0.0858 B 7.89E-06 B l.79E-07 l.20E+o1 4.2E-09 l.07E+06 2.19E+06------· ---· _____,.,,. 

,, - .. .. ·- . 
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

S.60E-02 IA 
>-· ·----·· 11', --- ­ . ----­ .... -· ... 

26000 0 1.14E-02 0.031 N 6.JOE-06 N 4.67E-OI I.56E+o2 4.9E-06 3.IE+04 6.4E+04 
1.16E+01 IC 

f­ ·- --·­ - -­
IC 
- ­ - ,___.. - ---------­ ---- ­

62000 D 2.27E-05 0.048 8 4.97E-06 B 9.31E-04 3.72E+02 6.5E-09 8.64E+05 l.76E+06·---­ · 
1t . 

--- ­ .. ·­ ··---- ··-· .. 
1.16E+ol It 30000 D 2.94E-07 0.0S79 B 4.98E-06 .!3 l.21E-05 l.80E+02 3.8E-IO 3.56E+06 7.26E+06- ­ - - -.·--· ···- -- ­ ----­ - ·· ·­ · .. ~ -~... - - ... 
2.S0E+04 L 18 D 2.SOE-04 L O.IS3 B l.06E-OS B l.03E-02 l.08E-OI 4.0E-04 3.48E+03 7. IIE+03.. '-· ---·- ----· ,. -,... ......... .. 
2.00E+061t 4 D 8.70E-10 IC 0.111 B 9.16E-06 B 3.S7E-08 2.40E-02 4.7E-07 I.OIE+05 2.07E+05----- ­ - - - ------ ­ ·-··· - .. 
I.OOE+o6 L 0.2 F 4.50E-06 L 0.458 B 1.64E-OS B l .85E-04 I.20E-03 4.5E-05 l.03E+04 2.I IE+04·---- ­ ·­ - - ·--­

2.94E-07 
-- ­ - -­·- · .... ... . 

2.S0E+-02lt 32 D 7.17E-09 I~ 0.0701 B 6.28E-06 B I.92E-01 ___1.4E-07 ..... I.86E+05 3.79E+05---- ­ --­
5.80E+04 L 1.88 C 3.80E-02 L 0.0362 B 8.36E-06 B I.S6E+OO l.13E-02 7.4E-03 8.09E+02 l.65E+03 
2.21E+03IC 

- --­ · 
It 

--·-· - - -----­ - ~ ..~--~~ 
107 D l.25E-08 0.0949 8 7.85E-06 e 5.13E-07 6.42E-OI 7.I E-08 5.85E+05 S.34E+05- ­ ----- . -·- ·- ­ - · - --·­ ·- ­ .. .. 

4.SOE-0211'1 80000 N l.68E-05 L 0.0156 N 4.46E-06 N 6.89E-04 4.80E+02 I.2E-09 2.02E+06 4.13E+06---._ ----­ - --· ---· - - - -----·-·­ . ·-- ­ . ­ - . . .. . . 
2.40E+oSI[ 17 D 1.15E-04 I~ 0.123 B I.IOE-05 B 4.72E-03 l .02E-OI 1.5E-04 S.64E+03 I.ISE+04·­ -­· "·-· -­ ---· ­ - .... ·-­ , ....... 
4.90E+04IC II D 1.44E-07 B 0.0976 B l .02E-05 B 5.90E-06 6.60E-02 5.8E-07 9.1 7E+04 l.87E+05- ·­ ·-·--·--­ -- ­ · ----­

8 4.47E-03 3.78E-OI S.7E-052.04E+04 E 63 D l .09E-04 IIl 0.1140 B 8.38E-06 9.23E+03 l.88E+01- · ·--­ ---- ­ - -· ---- ­ __..___--- ­ . -. -
1.50E+o4 L 87 D 3.40E-04 L 0.123 B 9.25E-06 B l.39E-02 5.22E-OI l.5E-04 5.76E+03 1.18E+04--·-­

1c 
-----· ~- ··­· .__, - . .,.. ... _ - ·- .. ---- ­ - -·-----.-- . - ·­ .. . ' 

6.00E+OI 460 C 2.23E-06 e o.01s1 B 6.44E-06 e 9.14E-05 2.76E+OO 4.6E-08 3.24E+05 6.61E+05--·­ ·----· - - ·--·­ ----· - ­ --­·..­ -- -· -­ -·­ .
8.90E+ol I[ 370 D 1.92E-03 i (] 0.106 B 8.08E-06 B 7.87E-02 2.22E+OO l.9E-04 S.04E+03 l.03E+04-- ­ --- .. 

In - ··­ -­ -- ­ ---­ · ·---· - ­ .. ·­
S.60E+02 I] 860 D 5.28E-04 O. I07 B 8.18E-06 e 2.17E-02 5.16E+OO 2.3E-05 l.44E+04 2.93E+04 

-~. ­ 1i= 
·-· ---... ·----­ - - · 

2.41E-02 6.60E-02 . 7.7E-043.66E+o4 A 5.87E-04 A 0.1030 B l.05E-OS B 2.50E+03 5.I IE+03-·-­ .... -------· -·-­- ___ , ____., .....­ .... 
8.25E+02 !)~- - D l .89E-09 ID 0.0942 B 8.23E-06 B 7.75E-08 3.24E-OI l.2E-07 l.97E+05 4.03E+05-·· ·----'-"·--­ ··­ - · · - ·--­ --·· -----­ -·­ .. ­ - ­ -· . .
l.70E+04 !, _ 145 _ D 2.70E-06 L 0.12 B 9.18E-06 B l .1IE-04 8.70E-OI 7.9E-07 l.75E+05 l.60E+OS---..---· ... _ __, ___ - --·--· _ ., ... ,, _ .. ­ - ... ­
l.40E+OI L 48IO D 4.IOE-11 L 0.0749 B 6.61E-06 B l.68E-09 2.89E+OI l.4E-09 4.09E+06 3.73E+o6·-­ --· - ·· - .. ... - ·­ -­ ·­ -­ -- -· . .. 
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Table Ja April 30, 1998 

Chemical-Specific Values 

. '.·' Chemlcai Name CAS# MP 
methylene bromide_ _ _ ·­ ··­ .. _14-95-3 _. -53 
m~~Y!~n~ chl(?rid_~ _ 75-09-2 -95 

' . ­ . .. . . 
methylnapbthalene, 1­ ·-·­ ....... 90-12-0 -22- .... - .. ·- ..­ · 
methylnap!Lthalene, 2-__ ___ . . 91-57-6 34- . ··-· 
methylphenol, 2-(o-cresol) .... _ 95-48-7 30 .. - ·-· -~­ .. 
methylphcnol, 3- (m-cresol)____... 108-39-4 12 . - ·· ­ ...... _ -
!!tethylphenol, 4- {l~-cresol) 106-44-5 36----­ ·--­ -­ --..----, 

metolachlor S1218-45-2 NF--·--­ --· ----­ -
metribuzin 21087-64-9 126--­ ._ ..._____ 
mevinphos 7786-34-7 NF ----· 
molinate 2212-67-1 NF 
molybdenum 

~-­
7439-98-7 NF 

naled 300-76-5 27-­mmhthalene 91-20-3 80 
nickel 7440-02-0 NF 
nickel (refinerv dust) 7440-02-0 NF 
nickel subsulfide 12035-72-2 NF 
nitrate 14797-S5-8 NF 
nitrite 14797-6S-O 71 
nitroaniline, o­ 88-74-4 147 
nitroaniline, l>­ 100-01-6 6 
nitrobenzene 98-95-3 114 -­
nitrophenol, 4­ 100-02-7 114 
nitroso-di-ethylamioc, N­ 55-18-S NF 
nitroso-di-n-butylamine, N­ 621-64-7 NF 
nitroso-di-~prooylamine, N­ 621-64-7 NF 
nitroso-dimethylamine, N­ 62-75-9 NF 
nitroso-diphenylamine. N­ 86-30-6 67 
nitroso-N-methylethylamine, N­ 10595-95-6 NF 
nitrotoluene, m­ 99-08-1 16--­ .._ 
nitrotoluene, o­ 88-72-2 -10 
nitrotoluene, ~ 99-99-0 51 
octamethylpyronhminhoramide IS2-16-9 17 . 
oxamyl 23135-22-0 NF 

paraquat 1910-42-S NF 
parathion S6-38-2 6 
PCBs 1336-36-3 NF 

Values from Reference Sourcts Calculated Values••• 
Residential Industrial 

S(m(VL) KoC(cm>/g) ff(atm-m'/mol) DI (cm2/s).. Dw(cm1/s).. ff Prime K.(cm'lg)• Da(cm1/s) Volatilization Factor (m1/kg 

1.20E+04 L 25 D 8.60E-04 L 0.127 B 1.19E-05 B 3.53E-02 1.50E-OI 9.3E-04 2.28E+03- -­ .. .. . - -­ . ·-· ­ - - ··' ·· -· ...
l.30E+04 N 10 N 2.20E-03 L 0.1010 N 1.17E-05 N 9.02E-02 6.00E-02 2.7E-03 i.98E+03. .. ­ ' ... 
2.58E+OI I 1883 D 7.IOE-04 B 0.0990 B 7.80E-06 8 2.91E-02 1.13E+OI 1.JE-05 l.90E+04-----· - .. . . - . 
2.50E+OI L 7940 C 5.20E-04 L 0.0480 B 7.84E-06 B 2.13E-02 4.76E+OI I.IE-06 6.5 1E+04. - . . 
2.60E+04 N 91.2 N 1.20E-06 N 0.0740 N 8.JOE-06 N 4.92E-05 5.47E-01 3.8E-07 1.13E+05·­ - ..... ... ...­ .. . . ­
3.10E+04 N 92.5 F 8.70E-07 N 0.0693 B 9.30E-06 B 3.57E-05 5.55E-OI 2.9E-07 1.29E+05- _,....,... - ' - . . .. _.. .. . . . ·- -­ - .... ' 

3.IOE+04 N 92.5 F 7.90E-07 N 0.0740 B 5.00E-05 B 3.24E-05 5.SSE-01 6.8E-07 8.44E+04- ---·· -··~-- ­ .. - . -··· ·-· ... . . . 
5.30E+02 205 D 9.00E-09 p 0.064 B S.48E-06 B 3.69E-07 I.23E+OO 2.7E-08 4.22E+05----·- ·-· --­ .. . . - . -· -- ,-­ ·- . -·-· -­
l.20E+03 L 60 D 8.80E-02 L 0.0834 B 7.IJE-06 B 3.61E+OO 3.60E-OI l.4E-02 S.87E+02--­ -· ._ _ .. .._., . ­ - ~ ··-··- .. - ·­ ..
6.00E+05 IJ 44 D 3.90E-09 IJ 0.0792 B 6.75E-06 B 1.60E-07 2.64E-OI l.2E-07 2.0IE+OS____ ,.___ 

- ... ­ ., ·-. -­ -­ - - ­ · · - - -·- - -·- . - ­ . . .. '. 

8.80E+02 IJ 2138 D 4.IOE-06 IJ 0.0976 B 8.43E-06 8 1.688-04 l.28E+OI 7.2E-08 2.60E+05·-,-­ .. . . . .._,. ·· - , ' . ·-· - · -··---·-­ -­ ··­ -· -·... ·--­ .. .... 
n/a n/a n/a -- !Y.~-­ n/a n/a n/a n/a n/a---­ - ---· ·-· 

~ 
-·----­ - -----·-­--­ -- . . 

2.00E+03 ICJ 119 D 4.99E-09 0.0680 8 6.43E-06 B 2.05E-07 7.14E-OI S. IE-08 3.08E+05·-·--­ ·--··--­..­ ,..,____ 
---­ ·· - - ----·-------­ .

3. IOE+OI N 1191 N 4.80E-04 L 0.0590 N 7.50E-06 N l.97E-02 7. 15E+OO 8.5E-06 2.38E+04--­ - - ­ . ... -­ . - --·­ ·---­· - - - ·­ ·­ ·---··· ·-- -· 
n/a n/a n/a n/a n/a n/a n/a n/a n/a·~ --­---­ -· ·-·- ·· -·... 

___ ., ---··­- - ·-··- .. --····---.. ------.
n/a n/a n/a n/a n/a n/a n/a n/a n/a,__ -· ·-·-·­ --·--· - ·--­ - ,,__,__ .... . .. 
n/a n/a n/a n/a n/a n/a n/a n/a n/a- · - - - - ·--· --­ - ·­ -· -­---­----··"-­ . -
n/a n/a n/a n/a n/a n/a n/a n/a n/a.. - ---­ - - ····--­ ·-·­ --- .. . · -- - ·. . 
n/a n/a n/a n/a n/a n/a n/a n/a n/a·­ ··----·­

~ 
..___ ,- ---·- - ----­ ---­ ..·-- ­ -. . . 

2.90E+o2 p 59 D 3.43E-07 0.0429 B 9.81E-06 B 1.41E-05 3.S4E-OI 2. IE-07 1.S3E+OS--·-­ ---­ ·­ -· -· ---­ - ·­ - .. ......­ ..... 
7.30E+02 L 54 D 2.IOE-09 L 0.0431 B 9.75E-06 B 8.61E-08 3.24E-OI l.5E-07 l .82E+OS ·­ - --~· - ·---­ - --·-----­ ··--­ . .. .. 
2.09E+03 Ill 119 N 2.40E-OS L 0.0760 N 8.60E-06 N 9.84E-04 7. l4E-OI 5.0E-06 3.12E+04- - ·--- ·-­ . - ·- - - ·· ·-·-· .. -·----­ - -­ ·· -··· .. . . 
l.20E+04 L 38 D 4.20E-10 L 0.118 B 9.94E-06 B I.72E-08 2.28E-OI l.9E-07 1.58E+05__,, __ _____,, --·­ - - ··--­- ·---····-· ­ -·· 9.30E+04 L 43 D 3.60E-06 L 0.121 B 9.IJE-06 B l.48E-04 2.S8E-OI 2.8E-06 9.27E+04_,_ ____.. ____ ___ -

·---­ - ­ - · --,..·- __.____ ·--­ - -·--······ - ····­
l.30E+03 L 263 D 3.20E-04 L 0.0868 B 6.83E-06 B 1.31 E-02 l.58E+OO 3.6E-OS 2.59E+04--·--­ ·-­ -­ --­-­ - -­ · I­ · - . -· 
9.89E+03 N 24 N 2.25E-06 N 0.0545 N 8.17E-06 N 9.23E-05 l.44E-OI l.3E-06 l.36E+05- - ­ ----­ - -·--·­ ----------- '.. .
I.OOE+06 L 12 D l .20E-06 L 0.1570 B l.lSE-05 B 4.92E-05 7.20E-02 2.8E-06 9.28E+04·•- ---­ ·t­ . -------·-· ..... - ---· - - · . ----·--·... - -­ .. -­
3.SIE+OI N 1293 N 5.00E-06 N 0.0312 N 7.19E-06 N 2.05E-04 7.76E+OO 4.9E-08 3.14E+05- -­---­ le - ­- -- ·- ..... -,·---­
2.00E+04 L 39 D 4.25E-07 0.138 B l.03E-05 8 4.92~5 7.20E-02 2.8E-06 2.0SE+05·--·--· -· . - --· ---­ ·--··-­ - -·---­ - - ·--­--- ................ .... 
4.98E+02 IIJ 143 D 7.SOE-05 !C 0.107 B 8.65E-06 B 3.08E-03 8.58E-OI I.SE-OS l.62E+04 
6.52E+02IC: 

- - -,-­ - ·- - :u - ... -· - -­ . - - --·-· ---.. ·- ...
275 D 5.60£-05 0.108 B 8.67E-06 B 2.30E-03 1.65E+OO 7.SE-06 2.5JE+04-- - - - -.. ·-· - ­ -­ - ­ -----.··-­ ··­ - ·­ ---···---­ -­ ----­ - .

4.42E+02lt 309 D S.OOE-OS IIJ O.IOS B 8.41E-06 B 2.05E-03 1.85E+OO 5.9E-06 2.86E+04--·--·-- ····­ ·­ .. - ­ ·· 
___ ..,__ . ·· ­ .._ __,____ --­ . . 

I.OOE+06 L 7 D 6.30E-17 IC 0.064 8 5.SOE-06 B--·- - - --·- · jj - . ---­ . - . ---­-- ­ ·--·· -·--·--..­ - .. -­ -· 
2.80E+OS :o 13 D 2.37E-IO 0.0718 B 5.91E-06 B 9.72E-09 7.80E-02 2.IE-07 I.SIE+05 

I!) --~Q~OOO 
- . ··--­ ~ -···--· -­ - -­I.OOE+06 D I.OOE-09 ~ 0.0899 B 7.S4E-06 B 4.IOE-08 3.05E+03 l.6E-1 I l.76E+07,_,___ ___ ... .. -·­ - - -"­

6.SOE+OO L 3980 C 5.70E-07 L Q.0666 8 5.82E-06 8 2.34E-05 2.39E+OI 5.0E-09 9.84E+05--­ - · . - ·­ ... " . -­ . ··-·· ..... - -·-. - -·-· .. ­
7.00E-02 L 309000 N l.81E-04 I 0.0127 N 5.39E-06 8 7.42E-03 l.85E+03 2.7E-09 2.98E+06"--·-·-­ - - .. . . ... - ... . . .. -· - . ---­ -

4.66E+03 
2.72E+03 
3.87E+04' 
l.33E+05 
2.30E+05 
2.63E+05 
l.72E+05 
8.62E+05 
l.20E+03 
4. I IE+05 
S.30E+05 

n/a 
6.28E+05 
4.86E+04 

n/a 
n/a 
n/a 
n/a 
n/a 

3.1IE+OS 
3.71E+05 
6.37E+04 
3.23E+05 
8.46E+04 
2.36E+04 
l.24E+05 
8.47E+04 
6.40E+05 
l.87E+OS 
J.3 IE+04 
5.17E+04 
S.84E+04 

3.09E+05 
3.58E+07 
2.0IE+06 
2.72E+06 
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-Table 3a Apru 30, 1998 

Chemical-Specific Values 

't ~·. ;}~ ~ ! ~ . = Valaes from Reference Sources Cakalated Valaes*** 

; 1 t-


Residential Industrial 
;_~<:·· ·:: ,'F dienlkiiNaaie · ;· KOC(cm'lg) H (alm-m~/mol) DI (cm2/s).. Ow (cm2/s)-• ff Prime K. (cm'Jg)• Da (cm2/s) Volatilization Fattoi' (m,/kgCAS# 

pe_ bu ________ -1 !_1J4-_1_1-~
., .!:.... ,.__. ~ '"·· . - .,.~ ·! .. 

_ 1a1e _ __ _ _ 460 D l.56E-04 [] 0.0745NF ~QOE+Q! Ip B 6.0SE-06 B 6.40E-03 2.76E+oo 8.9E-06 2.33E+04 4.76E+04. .. _, ·-- ' • ' ... · ­
5720 D 3.70E-05 [] 0.0662 B 5.22E-06 B l.52E-03 3.43E+OI l.6E-07 l.76E+05 3.59E+0556 ~:.~_E:Q.1 IDp_endimethalin -·--- ~04~~12: 1. .. . . 

eeri_ tachlo ____ _ _ __,_____ _ _robenzene_ 608-93-S 86 l.30E+OO L 13812 D 7.IOE-04 L 0.0873 B 7.95E-06 B 2.91E-02 8.29E+OI l.6E-06 5.44E+04 I.I IE+05."<--~ --·-· ­ .... · > • - · ­

144 S.SOE-01 L 21000 D 3.80E-04 L 0.0759 B 6.92E-06 B I.S6E-02 1.26E+02 5.0E-07 2.20E+05 2.0IF.+05 

pentachlorophcnol 87-86-S 174 l.95E+03 N l~SJ. N ~.~~~::!)~ N _0:~5.~ N 

pentachloroni~benzene .. ·-·--· --~2-6_~~ .. ..... _ . .. 

6. IOE-06 N 1.00~~. ~.~0~+02 3.SE-10 8.34E+06 7.6IE+06 

pe__ nn_e_th_rin________ 2~_64_5_-5~1_ 34 ~.00~0~ I~ .. ~~ -~~- - D ~·~l~:Q~ -- ~ 0.0528 B 
4.69E-06 B I.O~E~--~.?,9E+02 8.6E-11 7.49E+06 l.53E+07 

~tienanthrene .__8_5-01-8__ 99 !·~Q~!°~ L _1~.Q_<!_Q__ __ ~ ~.~Q~-0~ L 0.0543 C 
7.48E·06 B 9.~~~-!)4 _8.~~~+01 3.3E-08 3.83E+05 7.82E+05 

phenmedipham(betanal) 13684-63-4 139 4.70E+OOID -~,!_<>!) ,__ ~ .!.41~-.1~ D . ~-~~~~ - B 
~-!6J:...~ B ~-~Q~:!!..1.44E+OI 9.4E-10 2.26E+06 4.62E+06 

phenol 108-95-2 41 !_28_E+o4 N --- ~~:~-- -·· ~ 3.97E-07_ N o.~~~~- N 
9. IOE-06 NJ~~~~~~~ l.73E-OI . ~.7E-O? , 1.0 IE+05 2.07E+05 

phenylenedlamine, m- 108-45-2 64 2.60E+06 L 16 D l.40E-IO L 0.12 8 
 9.19E-06 8 5.74E-09 9.60E-02 3.0E-07 l.27E+o5 2.60E+05 
p- - _ _ _ _ _ _ __________ - - +--I0-3 4.07E+o4ID 29 D 7.20E-09 D 0.12 Bihen,"""yt!enediamine, o- 9_5.54-.5 · 9.19E-06 B 2.95E-07 1.74E-OI 2.2E-07 3.32E+05 3.03E+051-'--L-----=----------..·- ·--- ___.,_ ·- ---.. -........ -·--. .. _, 
 - -'-·-­ ' 
phenylcnediamine, p- 106-S0-3 153 3.80E+o4IO 16 D 6.70E-10 ID 0.12 B 9.19E-06 B 2.7SE-08 9.60E-02 3.0E-07 1.27E+05 2.60E+05 

phen--=-y-lp-lheno-l- 90-4 .7 sS 7.00E+021D 860 D S.23E-08 ID 0.0944
. 2--~-----1---3---1--- B 7.82E-06 8 2.14E-06 S.16E+OO I.IE-08 1.45E+06 l.32E+06 

IDhorate 298-02-2 -43 5.00E+ol L 513 C 5.47E-06 C 0.0205 B 


...._......._.___.a._____________, ___ i.- ----- · - - ---- -· · - · - -- ­ -----·--·-·· - •• .. .. •.. .. . - · 

5.89E-06 B 2.24E-04 3.08E+OO 8.9E-08 2.33E+o5 4.76E+o5 
"'p:.:.ho.::.::s..:.:et--------+-'73..:..2-'-l- .c..4..:.c4E 820 D 8.38E-09 ID 0.0569 Bm.:;.. :.c:.. - l-6-t--7..:..2_12.:.... -+-'-OI IO 4.88E-06 8 3.44E-07 4.92E+OO 6.4E-09 8.71E+OS l.78E+06 

IPhthalic acid, p- 100-21-0 NF I.SOE+Ol 10 290 D 3.88E-03 . . ID _ 0.106 .. B 
9.04E-06 B 1.59E-OJ l.74E+OO 4.8E-04 _·__·}~8~+03 6.49E+03 

11~D- -- ___....-.de ---+--85-4_4-_9 1 _13 6-.- _ L 36 D l.60E-08 L 0.115 8hlthalic_anhydri--- _ - l-11· 20-E+o3.,_ 9.75E-06 8 6.S6E-07 2.16E-OI 2.IE-07 l.52E+05 3.I IE+05 
1tp::.:::.: 6::.:-'l;..::8...:-0;..+-...:.9..:..l_ .5..:.: D 524 D 2.JOE-09 0 0.074 81rom=eton=-------+--,:l..:..IO- l-'-7.:.::.0E=-+...:.O::.i21-= 6.19E-06 B 9.43E-08 3.14E+OO l.2E-08 __ ---~·~9E+OS_ l.28E+06
1
prometryn 7287-19-6 ll9 4.0SE+OI ID 1710 D 6.61E-09 ID 0.0726 8 6.16E-06 B 2.71E-07 1.03E+ol 3.9E-09 1.12E+06 2.28E+06 

.~pro-,D&Ch ---------.- - 6-_7 _ 1 6.13E+021D 84 D l.09E-07 ID 0.0821 B ·6.96E-06----''-lor 9-18-l- _ 6_7_ 8 4.47E-06 5.04E:0.---'i. iE-of .. ·-2.14E+o5·· 4.37E+05 

prooanil 709-98-8 85 5.00E+o2 IO 149 D 4.50E-09 ID 0.0746 8 
 6.J9E-06 B l.85E-07 8.94E-OI 4.0E-08 3.47E+05 7.07E+05

1
"p::.:ro:L.1pazi=.:ne---- l-39-40- -

1
5.00E+ool0 726 D l.27E-09 ,D 0.0752-' ----+-- _ _ _ 2-+--2t-3 B 6.36E-06 B S.21E-08 4.36E+OO 9. IE-09 - ·_J.29E+05 l.49E+06 


propylene2lycol S1-SS-6 -S9 I.OOE+06IK 0.12S F l.31E-IO D 0.0301 B 
 I.S4E-06 B 5.37E-09 8.00E-04 9.7E-08 2.23E+05 4.56E+05 
..._pro- ,-'-'uy:"-l-en-e"""g1"1yco__ _ _ _ _ -0-7-98-2 -+-- 0.21 D I.SIE-08 D 0.133l monometh1y;_l_ether_-1--I - - .96-114.0SE+o5ID B 9.96E-06 B 7.42E-07 I.JOE-OJ 6.8E-07 8.46E+04 l.73E+05 

propyleneoxide 75-56-9 -112 4.05E+05ID 3.6 D 8.JOE-05 D 0.173 B 
 1.19E-05 B 3.40E-03 2.16E-02 2.6E-04 9.69E+03 8.85E+03 

I.Cp::.:ydri:.cL.:·n=...:..:.:.:==------+--51-'-'6;_:....:5.....;8_-l-+-- 1.00E ~ -D1--10936 . D 1.19E-07 [] 0.0498 B30- 15-0-l-- -'--+oo I - _ ,_ 4.45E-06 B 4.88E-06 6.56E+ol 6.3E-IO 2.78E+06 5.67E+06 
pyrene 129-00-0 151 l .40E-OI L 67992 N I.JOE-OS L 0.0272 N 7.24E-06 N 4.SIE-04 4.08E+02.. l.7E-09 1.68E+06 3.43E+06 

icp~yn:.::.d:.:.:ine-'- --- ----1--l-t-0--86--t-+---4--2-t l.OOE+06 L 3.02 C 8.90E-06 L 0.0901 C l.09E-05 8 3.65E-04 l.81E-02 1·.SE-05 1.77E+04 3.62E+04 

rcsmethrin 104S3-86-8 43 I.OOE+OOID - 5.IS - D ··5.S6E--06. [] · o.0525 B 
4.49E-06. B 2.28E-04 ...3.09E-02 ·- 5.IE-06 3.08E+04 6.30E+04 

l'-ro.::.::nne=.:.:l~;._- ------t--2:-:-99---84-3 -+-:-:-4-:--l-t l.lOE+OO L 8333 D 3.20E-05 Cl 0.0661--:- B 5.91E-06 B I.JIE-03 5.00E+o1 ·-9.3E-08. 2.28E+05 4.66E+05•==--- ------+----· - - --··· · - ·· ---·-· - -····· ··" - ­ - ·- . --·· ... ~-. 
, ::se ;.__ _ _ _ ___-+-__-:--82-49·2-t-~N=F_t-_ nl - t- _ _ .. _ nla . _ , - ~~­::.:l::.:en.;.;.ium 77 __--=-=-,..,. -:--a nla _ - ~~- --­ _ ....!Y.9:____ n/a , _, ... . nla nla n/a 

silver 7440-22-4 NF nla n/a n/a n/a 
 nla nla n/a n/a n/a n/a 

1=s.:.:.im:.:.8Z1;.;..·_ne- - -------,1-l-22---34--9-t--,-N,.,-F-+--5-.00-E_+_OO-tl-!) _1_170-= D ..l:24E-IO_ [] ..!:_0867_. 8 7.37E-06 ~ l-3}~-01..J:02E~~ ~-6~-09 l.92E+06 l.75E+06 

strontium 7440-24-6 NF n/a n/a n/a n/a n/a 
 n/a n/a n/a n/a n/ai=::.==-- ------+-----t--·· ~ ­ _ , ·· - · · ··----- --·--· . 

m::1strv ;.;.=.;ne - ----1r-S_7_·24- I.OOE+02 L 267 D 7.00E-14 L 0.0626 , 8 5.58E-06=-:.,chni'.;.;.'- -- ...,.'.'.""9~i--:28:-:--7 8 3.00E-12 1.60E+OO 2. IE-08 4.82E+05 9.84E+05 
styrene 100-42-5 -31 3.IOE+02 N 912 N 2.75E-03 L 0.0710 N 8.00E-06 N I. IJE-01 5.47E+OO 7.6E-05 7.97E+03 l.63E+04 

1=te::s.::.:ac:.:.:.::..il- 5902--5-l-2-t--:-175:-t 7-.OE,,.....+021D 46 D 2.90E-07 [] 0.0836 B 7.i8E-06rb -------i1-- ...,. ::-: - l-'-­ B 1.19E-05. 2.76E-Oi -·:z:6E-07 .. l.36E+05 2.77E+05'-==-=---------L....;;..c..;..;...__ _.__ _.__ _ _,_ - - ··-·- - -· - .. ·· ··- . - ·-· ·· ­
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Chemical-Specific Values 

Valaes from Reference Sources 


MP.. ~mg,L} _Kot(cm1/g} ff(alJn·m'tmol) 


1;.tc;.;.rb;.;.u;.;.fos_______-+--=-13:..:07..:..79·9:..:	 --=-1·.:.;:....;:_i.....:.·2=-9 
tcb'!lchlorobcnzenc,_!,2,4,S-_______JS-94_:! __ 
tctrachlorocthane, 1,1,1,2- 630-20-6 

1,:.tetra.:.c.:..:::.::.:.ch=lo:.:..roc::...::.c.:..thc.::.:an..:.::e,,__1'-'-,1::.!.,2.c..,.,,2_·___ __ ._ 79-34-S . 
tetrachlorocthene (PCE) 127-18-4·-- - - - ­

1;.te:..:tra ;:i= o.;!. 2,:::.,4!.c_ _= ch;.;.lo;.;.romhen.:.=l, .::. 3,__,6- __1 5:..:8:..:·90-2 
tetraethyldithiopyrop_ _ _.__ te ~_3_6_89_-_24_·.:..hospha_ __ 5 
thallium 7440-28-0 

140 
-70 

__:44 

---22 

1.SOE+OI ID 24~ .!? .~:~O~~~ . ID_ 
~.90~:Q! !- 1_5J~ 
2.90E-:t-03 L .. .•~} ..... 
2.97E+03 ~ .....JJ.. _ 
2.00E+02 N 265 

~ - ..-----·· 
...1Q_ 1.00E+o2 L ·-6190_ 
~ 2_.5_0E_+OI L . __7_4_0 _... 

NF n/a n/a 

1_th_ .;;..ben _ _______.....28249-7_7-6	 ­io '-'-carb _ _ _ _ _ _ ...._3_ 2.80E+01 ID~­
thiram 137-26-8 156 3.00E+ol L 670a-------------- - ....­

1,:.ti_n_________-1-_74_4_0-_3_1-_S......._ 
toluene 108-88-3 

L.:t.::..:ol.::.ui::.:.:d:.::.in-e,-0- --------1-- J;..,;.~ ..:..-006-49 ,;;,.,_~ 
tox.aohene 8001-35-2 
triallate 2303-17-S 

Ltri-.b-u-,tv-lti-.n-o-x-ide_ _ _ ____ _S6­_ 3_5--9-

trichloro-1,2,2-trlfluorocthane, 1,1,::. 76-13-1 
trichloroacetic acid 76-03-9 
trich1orobcnzene, 1,2,3- 87-61-6 
trichlorobcnzene, 1,2,4- 120-82-1 
trichlorobenzene, 1,3,S- 108-70-3 
trichloroethane, 1,1,t- 71-55-6 

t.:tri:.:.'cb=lo:.:..roeth==an::.:c:!..,.:.!1•.:.?1,2:.:..----f-.:...C79:..:-00- :__l--'~l--~-'-+-I:...:...s

trich1oroethene (TCE) 79-0J-6 
1.:trt:.:.·c=hl::..:o:.:..ro:..:O:.:::.uo:.:..ro~m.::.ethane=:..........---1--75--6- 9--4- 1----1 

trichloronhenol, 2,4,S· 9S-9S-4 

trichlorophcno1, 2,4,6- 88-06-2 

trich1oroohcnoxyaceticacid 93-76-S 

trichloroohenoxv oroprionic acid 93-72-1 


l!m:'..!:·c=h:.::IO::,:rO::i:>Dl'O::.::,::P811=.:=C,?...:]:.!:,l:.!:,2=-·--- :.:..8·.:...c~-f-...:S9.=.. 77-6-==---!i--;:.::..-1t--=-=-:..=..::...~ 
trichloroorooane, 1,2,3- 96-18-4 

' a.:bi:.::'c:::h::.:lo::.:ro:.c)Df'O=DC=n=e,!....:1:.!:,2.~3;_-----f-- 96-'--1-'9--S-;.,.__- ,.,.__--t­

trifluralin 1582-09-8 
trimetby1 ohosohate 512-56-1 
trimethylbenzene, 1,2,3- 526-73-8 
trimethylbenzene. 1,2,4- 95-63-6 

~m~·m~eth::y~lbenzene,~~:~::1.:3.~S-======~~=1~08=-6~7=·=8~~==---"-'-.:..c...:....:=--=..:...L::'-"---"-.;,..._--'--C 

~ 2.60E-03 L 
~ ~.~~~-03 L 
N _3.~QE-Q4 L 
N l.84E-02-·· · L . 

n/a 

D .. 2.~?~_oz D 

D 1.82E-07 CJ
-	 -~··-··--· · 

... 	 ___ !_Y~---·· _ 
N 6.60E-03 L 
D 7.22E-06 IC: 
N . 6.00E-06- N 
D 1.93E-05 IC: 
D l2IB:~ ·1c: 
0 4.SOE-01 B 
D 2.40&08 1C 
D 7.87E-03 B 

t.=.:======--- -+-_.:...c;.,...;.;._-+---t----+--t------tf-1---- 1-­

N- 1.0JE-02.• 11' 
C 9.70E-02 L 

N 4.33E-06 N 
N 7.79E-06 N 
D ' T41E-11 ·1c 

O.~~~.~- B S.39E-06 B 
0.097 B 8.75E-06 ~ 

0.0315 B ~.~Q~~ ~ 
0.0~~ N 7.90E-06 !'-1 
0.0720 ... .. .. N 8.20E-06 N . ...... -. 

N . 4.40E-06 L .{!-Q?).~. B ~:~!~-~ ~ 
~ ?-~~~:O~ B _.0.~4 B ~:~~~~ 8 

n/a n/a 
0.069 B 5.89E-06 8 

0.0766 B 6.59E-06 B--·.. ··-·-·· ,.. __ ,_. 
--..~~- __~-- -· 

0.0870 N 8.70E-06 N 
0.118 8 8.98E-06 8 

-0.0116 N 4.34E-06 N 
0.0647 8 5.67E-06 B 

-Ofil91 ~ 3.61E-06 B S.21E-06 5.4SE+03 .6.2E-12_=-.2.79E+~7 · · __5_.70~+~7. 

0.0275 8 8.59E-06 8 1.97E+o1 l.35E+OO 5.6E-03 9.32E+02 1.90Et03 
0.11 B 9.SOE-06 B 9.84E-07 6.00E-03 6.28-07 8.8iE+04....... l.80E+0.5. 


0.0966 B 8.23E-06 8 3.23E-01 1.37E+01 1.3E-04 6.1 IE+oJ 1.25E+04 
N 1.42E-03. N -0.0000 N 8.23E-06 N 5.82E-02 9.9SE+OO 9.3E--06~29E+o4 - ...4.67E+·04 · 

D 1.90&03... lc:' 0.101 B _!78E-06 B 7.79E-02 2.S8E+Ol__ 1:~E-ijf:=-_=I ?~~f~f · .. 3.53E+Q'! 

N 1.72E-02 N 0.0780 N 8.80E-06 N 7.0SE-OJ 8.IOE-01 2.8E-03 1.31E+o3 2.68E+03 

N 9JIB.04 N - 0.0780- N 8.80E-06 N 3.74E-02 4.50E;m·2".8E-04·--9.JiE+Of ··s.SOE+03 

0.0790 N 9.10&06 N 4.22E-OI S.64E-01 2.4E-03 - ·-3.18E+03 
0.0870 B 9.70E-06 B J.98E+OO 9.S4E-OJ - I.OE-02 6.89E+02 

......._ 	 • -- -·---- - - · ­

0.0985 B 8.69E-06 B l.78E-04 1.43E+OI 2.2E-08 4.66E+05 
0.0318 N ·6.25E-06 N 3.19E-04 6.42E+OO ·s.9E-oii"·- -·s:21E+05 
0.0854 B 7.76E-06 B 3.86E-09 1.16E+OO- i9E-08-- · -isiE+05 

D 1:iOE-11 i. --0.0687 

D __!IOE-Q:!.. IC -=~:~t]­
D 4.10E-04 L 0.111 
D "T.ioE-o2"1i: 0.112 

0 
D 
D 
C 

2.60E-05 L 0.0611 
- 7.20E~09 iJ 0.108

S.83E-03 [) _!l_.1_05_0_ 
6.16E-03 C 0.0642 

_· _l._43_E:!)_L~ · o-0648 

Calculated Va1aes*** 
Residential Industrial 

ff Prime k; (cm,/g)• Da (an1/s) Volatilization Factor (m'lkg 

9.84E-04_1.44E+OI _ 2.JE-07 
1.Q?~-~1. 4:.~~~+01 1.2E-OS 
~~~~:~~--9:!~~~~1 ... l.6E-04 
! ·1.~~~02 . ~.?4_E:01 9.3E-05 
7.54E-01 1.S9E+OO l.6E-03--·-- ·- ·- ··· - .. 
!:.~Q~-04--~~?~~~~! . ~.SE-08 
~:?S.~:Q7 ~:¥E:_~ . 7.6E-09 

n/a n/a n/a 
I.JOE-OS 5.40E+OO_, 1.4E-08 
7.46E-06 4.02E+OO 1.8E-08--··--- ------· ---·

-~_.4SE+05 
2.00E+04 
l.23E+04 
1.61E+04 
3.91 E+03 
4.39E+05 
7.98E+05 

n/a- .. ., 

5.85E+05 
5.25E+05··· ·-· . 

n/a n/a . .._nf__a.. ... n/a . . 
2.71E-01 8.40E-01 1.3E-03 1.95E+03 
2.96E-04 2.65E+OO 7.0E-07 · l.86E+05 .. 
2.46E-04 l.54E+o3i2E~'io ·- '"i 44E+07- .. 
7.91E-04 1.33E+OI 2.IE-07 1.53E+05 

B 's:92&06 B 3.20£-09 1.56E+Ol2:4E-09 ·-·1.42E+06 

B ~24E-~ 8 l.6!&02 4.3iE-01_1:9E-04 . ~-·s:11E+of 
B 9.24E-06 B l.68E-02 4..32E-OI
B 9.41E-06 8 7.38E-01 7.80E-01 

B 5.41E-06 
-13 8.79E-06 
B _8.0_2_E-06 
C 7.92E-06 
~ 7.8_5_E-_06_ 

B l.07E-03 5.20E+OO 
·s 2.9SE-07 4.S6E-02 
~ 2.39E-OI 4.32E+OO 
B 2.S3E-OI l.63E+OO 

.,!! 5.86E-OI 3.97E~_ 

1.9E-04 1.14E+04
4.JE-Oj - . J.06E+oj 

6.6E-07 ,. . .(9iE+05 
3:9E-07.. "i.47E+05 
3.Q~~Q~ .•... ~:O~E+03 . 
4.9E-04 3.15E+03 
4;8E:()( -: f l6E+oj' ._

2.96E+OS 
4.09E+04 
1.12E+04 
1.47E+04 
3.57E+03 
8.96E+05 
l.63E+06 

n/a 
l.20E+06 
l.07E+06 

n/a _. 
3.98E+03 
1.70E+05 

.. i :32E+07 
-

J.13E+o5 

· 	 2.90E+03 
l.41E+03 · 

.• . . 

9.52E+05 
. 4.76E+05 
.. 7.19E+05 
· · 2.90E+06 

l.04E+04 
1.04E+04 
2.16E+03 

1.75E+05 
2.26E+05 
8.20E+03 
6.43E+03 
6.45E+03 

Paoe 10 
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Chemical-Specific Values 

.:' i, 
J ' . 

'. . . _;. ; 

"n ..'.: ..CluUui Nt111e·: <, 

lrinitrobemene, 1,3,S­
~nitrophcnylmcthylnitraminc --
trinitrotoluene, 2.4,6­
TRPH 
uranium 
vanadium 
vanadium ocntoxide 
vemam 
vinyl acetate 
vinyl chloride 
white • . 
xylcnes 
zinc 
zinc ohosohlde 
zineb 

. cCAs# •:, .MP , 
99-3S-4 122 
479-45-8 130---­-
118-96-7 88 ·-· -­

Values rrom Reference Sources 

S{mg!L) KOC(cm'tg} Hcatm-m1tmol) DI (cmJ/s).. 

3.S0E+02 L 660 D 1.60E-08 L 0.0884- --­ >­ --.... ___ - . . . . . 
2.00E-02 ID 406 D I .OOE-11 D 0.0743 ._,. . .. 
l.20E+o2 L 1600 D 4.90E-09 L 0.089-··--­ ... - ... .. . -· 

8. 
B 
B 

Sec~~ix ~: ~~~.ni_':!!1. l!asi_s _for .~ .e TRPH Soil Cleanup Target Le,yels 
7440-61-1 NF n/a n/a n/a n/a_ _._ - . . .. 
7440-62-2 NF n/a n/a n/a n/a·-­ ---­ - ,­ . - .. 
1314.(;2-1 NF n/a n/a n/a n/a--­ - .. . ... . . -· . 
1929-77-7 NF 9.00E+ol IP 370 0 3.05E-05 I~ 0.0744 B__...__ ----­ - - -··· - - . 
108-0S-4 -93 2.00E+04 N 5.25 N 5.IOE-04 L 0.0850 N- ·­ · --·· -­ .. 
75-01-4 -tS4 2.76E+03 N 18.6 N 2.70E-02 L 0.1060 N-· ----­ -· --- ·-­ --- --­ . ,. ,__,__ . 

7723-14-0 NF n/a n/a n/a n/a- --­-·­ -··­ - - -
1330-20-7 -20 1.7SE+02 N 249 N 6.70E-03 L 0.0780 N- - ­ --­ - ··---·­ ....... 
7440-66-6 NF n/a n/a n/a n/a----­ - .. 
1314-84-7 NF n/a n/a n/a nla . ·-----­ ... ·--­ - · 
12122.(;7-7 NF I.OOE+ol ID 1230 D 2.72E-09 J 0.08 B 

Calculated Values•• • 
Resldential ladastrial 

Dw(cm2/s).. ff Prime ~(cm1tg)• Da(cmJ/s) Volatilization Fartor (m'lkg 

7.69E-06 B 6.S6E-07 3.96E+oo l.3E-08 6.15E+05 l.26E+06· ···­ -·- - · . . .. 
6.67E-06 8 4.lOE-IO 2.44E+OO 1.7E-08 538E+05 I.IOE+06 .. ' ' .. . 
7.92E-06 B 2.0IE-07 9.60E+OO S.3E-09 2.14E+06 l.95E+06 

n/a n/a n/a n/a n/a n/a.. . 
n/a n/a nla n/a n/a n/a··-· ­
n/a n/a n/a n/a n/a n/a. . ­ - ·­ . - - ,...... - . 

6.04E-06 B I.25E-03 I.99E+OO 2.4E-06 4.48E+04 9.15E+04 . ..... ­ ···­ . - - ·-·--­ ·- ·­ · ·· - - . 
9.20E-06 N 2.09E-02 3.l 5E-02 7.0E-04 2.63E+03 5.36E+03-·-­-­ - - - - · ... . ·-­ -­ -­ -- -- . . -·. . 
l.23E-06 N 1.1 IE+OO 1.12E-OI I.SE-02 l .28E+03 l.l7E+03 
0-H-•• - - - • .... ------·· . ····- .

n/a n/a n/a n/a n/a nla--­ . ------~--­ ·- -· -· ·-· ~ . . - . 
8.75E-06 N 2.75E-01 1.49E+oo 7.0E-04 2.64E+03 5.38E+03-------­ ·- --·-­· -----------­ - ...... . - ' .. 

n/a n/a n/a n/a n/a n/a-· -·· -~- ---- ­ - - .. 
n/a n/a n/a n/a n/a n/a--­ - . --- ,.... ,.,, ,. , ___ ' 

7.27E-06 B 1.12E-07 7.38E+OO 6.2E-09 8.81E+05 l.80E+06-·-· --·-··-·­ ... . ···­ -­ -­. . ·....____ . .­ _,__.._ - . .... 
• = "4 values listed are calcualted as K.. multiplied by an foe of0.006 (for volataltzallon). For leachab1hty calculations, ~ should be calculated as K.. mult1phed by an foe of0.002. 

A = ATSDR Toxicant Profile 
B = CHEMDAT8 (EPA/453/C-94/0808) or WATERS Model (EPA/4S3/C94/080C) or calculated using the methodology described in the databases. 
C = Electronic HandbookofRisk Aaessment Values (EHRAV) 

D = Hazardous Substance Data Base (HSDB) 
E=Howard. P.H.. Handbook ofEnvironmental Fate and Exposure Data 
F = K.. calculated using Equation 70 (log K.. =0.00028 + (0.983•1og K_)) in the USEPA 1996 SSG. 
G = K. calculated using F.quation 4-, (log K.-= .O.SS log S + 3.64) in: Lyman, WJ . et at, 

Handbook ofChemical Property Estimation Methods, 1990. 
H =K.. calculated using Equation 71 (log K..= 0.0784 + (0.7919 X log K_)) in the USEPA 1996 SSG. 

Equation specific for VOC's, chlorinated benzenell, and some chlorinated pesticides. 
J = Mackay, D. et al., Illustrated Handbook ofPhysical-Chemical Properties and Environmental 

Fate for Organic Chemicals 
J = HLC calculated using Equation 61 [HLC = (VPXM)l(S)) in the USEPA 1996 SSG 
K = Mercldndex, 11th Edition, 1989 
L = Superfund Chemical Databa.,e Matrix 
M = Total Petroleum Hydrocarbon Criteria Wortc Group, I997 
N = USEPA 1996 Soil Screening Guidance (EPA/S40/R-9S/128) Note: Some information for Aroclor 

Mixture (PCBs), carbezole, di-n-butylphthaJate, and dimethylphthalate is from the 
USEPA Draft 1994 Soil Screening Guidance when unavailable in USEPA 1996. 

O = Verschueren, K. ( 1996) Handbook ofEnvironmental Data on Organic Chemicals, 3rd Edition. 
Q= Assumed to equal 250,000 LJkg b&1cd on data from HSDB which indicate immobility in soil 
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··For most compounds the o.., or o..... was derived from the CHEMDAT8 or 

WATERS. These were calculated using chemical-specific values for density 

and molecular weight. In some cases, CHEMDAT&WATER8 does not contain 

a chemical-specific density value and assumes a defauh density value of 1 g/m 

The use of this defauh density value can resuh In under- or overestimation of 

the diffusivity, partlcularty when the difference between the default and actual 

density values Is large. For compounds without substantial volatility this will 
not slgnlflcanlfy Impact the resuhlng SCTls chemical-specific factors. In the 

case of vofatlle calculated using these estlmaled compounds (I.e., Henry's Law 
Constant of~ 10-2) actual chemical-specific density values should be used, 

When available, to estimate diffuslvtty In order to avoid errors In SCTL 
development. 



Table )a April 30, 1998 

Chemical-Specific Values 

' 
. ' 

:.: .. 
t ··>:~«.; . ... 
: ~;·: !':.,..¥<..'i~ !:,.,.~~. : . -­ . ~.... .,.'· 

Jt._.,;~-;. Oi~kal N•8'e:,_,..._, ;. ,. ·cAsN 11·· .. p 

Values from Reference Sources 

S(mg/L) KOC(cmJ/g) H(alm-m3/mol) 
.:~. ' . r 

DI (cm11sr• Dw(cm1/s).. 

Calculated Values••• 
Residential lndustriai 

ii Prime ·x. (cm1/g)• Da(cm1/s) Volatilization Factor (m1/kg 

NF= Not found 
n/a = Not applicable 
Notes: 
Except as noted otherwise, H values are from SCDM: Superfund Chemical Data Matrix 

(EPA/S40/R-96/028), June 1996, selected in the same order ofpreference as outlined 
intheSCDM. 

Koc values from the EPA Soil Screening Guidance: Technical Background Document 
(EPA/S40/R-9S/128), May 1996 are geometric mean values when available. 
Values selected from Tables 38 and 39 with preference for the geometric mean over 
the calculated value. 

'VFs for r~ldentiaJ SCTI.s based on exposure duration of30 years for carcinogens and 
6 years for non-carcinogens. 

•••All Calculations are earned out to t8 decimal places, Da values have 
rounded to two significant figures and VF values have been rounded 
to three significant figures for presentation in this table. 
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Table3b 

Groundwater Cleanup Target Levels for Chapter 62-785, F.A.C. 


, 


2,3,7,8-TCDD (or dioxin] 1746-01-6 0.00003 P/C ND ND 0.0003 carcinogen 
·- - ··-.,--·-· -· .-·-·-···-·-·-- . - --- . ·- -.- - ---· - ···--- - -- ·-- .. ·- ···-- -- · 
.!~!!_apJtthene 83-32-9 20 MC/0 3 3 TC 200 liver------ - ··---- . - - ·-- - --· - ..' ..... ·-------- -· - · 208-96-8acenaphthylene 210 MC/ST 0.031 annual 0.031 annual N 2100 decreased body weight, liver 


---·-------·-- --· • - - -~· __ ··--- ·-·- a_v~~e .. average ..... ----·· ..... ·- __ ··-·· ... ... -·- .. 

~P.hat~ _ 30_5_60_-_19_. 1_.-_ _ _ 1,1_____ _I.quc;_ 190 . ., __ _ - · 190 - -·- .I£ ____-1.L_ __ . ··--·- . _..~!i:iogm_ _ 
acetone 67-64-1 _ 7_0Q_ ··- - ~C/~T . _16.27_. -· . ·- _ ~92 -·-- I~. .... .J.000 __ .. ...£~tral.l_!erv~_9'..Sl~m. kidney, liver 

acetonitrile 7_5--'-05'-·~8 - 1-_ 5_00__._ ~UST_ _ .. _19983 _____19983__.__..TC ___ 5000 __ -·-·-··· ·-- -- _blood,_livcr ___ . 

acetophenonc 98-86-2 700 MC/ST _... . .7750 ___ 7750____TC . __ 7000 _ ----······ ·noncobscrved .. . 

acinuorfen, sodium [or Blazer] 62476-59-9 I • H~~T · . 190 _ 190 TC JO . ___ J~..~~JilY.,.~dney 

acrolein 107-02-8 20 __0.:.4_ __ 0.4 .JC 200 - - ~l~ory (nasal cp~~lium) 

ac!}'lamide ___7_9-06_-_t _____l _ _ , ___NUC _ ... .. 5.98 5.98 HH 10 _ . __ _ ·-carcinogen_-··- . _.. -· 

_ac_ry._l_ic_ac_i_d_ ___________7_9-_1_0-_7____35_00__._ MC/ST__ -· NA______tiA_ JSOOO 4_~~ffspring !\'Ci~! • . . 

~ lonitrile 107-13-1 S _ __fgUC 49.9 49.9 HH SO ___,__carcinogen.. ...... .... ... 

alachlor • IS -'-= ....;;..:.....;;; 2---1--;;...C 0.596 0.596 HH 20 _ carcinogen _____ .· ··-- ­--=-;;;.;972-60-8__.__= P/..;;.__ · 
-a- _ b_ _________ 116-06-3 7 MC/ST o.~_ 0.85 TC 70 CC!l~~~S)'.~ ·--·-·­,d-icar
.;::a:.::ldc:..:icar=-=bc...:sc.::ul:..:.fo::..:n=c________........;l..;;.64..;..6-~ 88'---4_____7____MC/ST___ ·--.. ~6__ 46 TC 70 . central .nervous.system ··-_ ·--­
-'-aldicarb s_ul_fo_x_i_d_e ______ _ _ _6-_87_-3--1,----,7 __ _ _ 4.2 4.2 70_ ____ _ __. 164 _ __-+-_ HAU_ST 1 • TC CCI!._~~~~ S)'.~~ 

aldrin 309-00-2 O.OOS PQUC 0.00014 annual 0.00014 annual N O.OS carcinogen 


average; 3.0 average; 1.3 

max. max. 


c.::aJ;;c. r....:. =-=lfu ;.;cn·mcth""'y-'"'l)....____11_ .... :-::---6 -f---"l::':7S='=O'---l--::M-::C _ NA NA 17500 dcacased bod)'. wei~t.
ly<-L[o::..: m:..:..:etsuc..;;~ro.:..:._ ........ 74:-:2:--:::2c'c3-64~ -:-'-/~T-· 
_a_.lly'-l_aJ_co_h_ol ___________ 107-18-6 -t---,50_--11---c--"c-==- 5 5 TC 2500 ___ kidnq,~liver ..... .. _ _ ..._ ___ _ _ _ _ _ 2__ UST , ___ 
-=a.:c. hl:..::rid '---- _____ 35 __ ST -· ...... _ NA 350 . - --· nerve damage__ ..... . . _lly~l....:.c.:..:. o.ccc.;;;.;e ------i-- 107-05-1_-+-_-__-+-_MCI } ,IA 
aluminum 7429-90-S 200 S/ 13 13 TC 2000 --~~~ ~~«:~~~ .. _ .. ..... .. 
aluminum phosphide (as Al) 20859-73-8 SO PQUST_ _ _ 6.5 _ _ 6.S TC SOO -~ weight and clinicaJ_parameters ___ 
ametryn 834-12-8 63 _ Mctsi: _ _ .- ... ~-L _ _ g__ _TC 630 liver 
ammonia _ ..;..'--- -- 28_00 _ 1 MC/ST 20 NA N l8000 sensory (taste.threshold) . · ­7664-417--- _
 

-=am=m=o.:..:.ni:..::u_m_ __ _ _ ---- - - - - · MC/.§.'[ _ - · -· 10150 ...... __ __ IOISO - · .TC.. __14000 . --- ···decreasecfi,ody weight .
sulfamate- --• 77-73--06-0--+---l400---t--- _ _


anilazine 101-0S-3 100 . _ P9UST ·- NA NA 1000 OPP RID 

,. aniline --6-2--S-3--3-----6-.-1 - MC/C - --· ··-1- · ·---·-·4 TC 61 ___ . --·---·- - ..... ···; · . 
.:::;;;=::;__--- ----...,....,,--• ·- - ·--· carcinogen .. _ 
anthracene ·· - 120-12-7 2100 MC/SI _ ·- _.cu.__ 0.3 TC 21000 no observed effects 

antimony 7440-36-0 6 _ P/ST _ . .. 4300__ ---·4300 N . __ 60 blood 


-=an im::..:c;:,<.y pentox-ide (as--=s,...,b)---- •--=1-=-3..,...,...-=-~ · 3_-=- - - MC/ST -· · _ --- JS _ -=:=.~J~{n~~ortai!ty
.:..:.t:;;.:.:..:.on __ __ - __ - 14-60-9--t---,-5- • --~1 - .. ____!'!_~ ­
antimony potassium tartrate (as Sb) 304-61-0 6.3 _ _MQ~T ·-~ L ____ !'JA _ ___ - - 63 _ - - -him increased mortality 

antimon tctroxidc as Sb 1332-81-6 2.8 __ MC/ST.. ·- .•.NA ___ NA___ 28 ___:___ __J>l~J~mOJ!a.)ity 


http:am=m=o.:..:.ni
http:l..;;.64
http:a:.::ldc:..:icar=-=bc...:sc.::ul:..:.fo
http:IS-'-=....;;..:.....;;;2---1--;;...C0
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Groundwaler Cleanup Target Levels for Chapler 62·785, F.A.C. 

TC 
_ . TC . 

N 

28 

. _100 ­ . • 
5 

. . 

rf~~~=-:H·....~­·-_··:·_ 5
-3
00
_0___ -~·~ ~:=-_~-_~:~~--·

__HH 40 ·--­ -- ­
# 20000 __ 

TC SO 
TC 2100 
TC 1750 

350 
TC 21000 
TC 3S0 

462
2100 

----- ­
TC 7000 
N 10 

_ ~e----~----- ~ ------­
200 

_ 1­ __4_000=----•---­
N 2 

N 2 

------­ •·------·- ­
N 2 

e___ 
N 2100 

N • S 

. ___
TC ...__2-'8_0000__ _ __ 

HH 0.6 
TC 21000 __ 
HH S ____ ·-··-··-·· carcinogen.... 

---~· . aver~ge av~,_

benzo(g,h,i)perylene 
 2IO MC/ST(a) 0.031 annual O.Q3 I annual 

average average 
benzo(k)fluoranthenc 207-08-9 o.s MC/C 0.031 annual 0.031 annual 

------ -------••----,-..,....,---1------1-------·t- av~e average
benzoic acid __ _ 65_-_85_-0____28000 MC/ST 9000 9000 

.:::be.:::n.=ZO .::.::,:.:.: ______ _ 07-7 o:..:•.:.;:;__-lf-~uc ___ __ 0.0029:::;lr:.:i.:::chIOn·d:.=.e___ _ .:...98=--..:..;_.;..__...__ 06 0.0029 
benzylalcohol 100-51-6 2100 __ __soo___.__ __soo_ 

..=be.::::n=.::...:I c::. ri.;;.;e ________,,_ _l:-:00-44-7:---t---0=-.-=-5-·-t--=-::7":':=- _ .._ i :9~ . ____ 2 _ ___h:..:loc:.: d;_ ~:-:-: _.9S 

antimony trioxide (as Sb) .. --··- · · - · 
aramite 
Aroclor [or polychlorinated biphenyls 
(PCBs)) 

= c.;,.·i:;;,..e___ 
azobenzene 
barium 
~~gon [orpropoxur] 
bayleton 
baythroid 
bendiocarb 
benefin 
benomyl 
bensulide ~be.;.:;n.:;:.tazo=n..:......_ 

benzaldehyde 
benzene 

1309-64-4 2.8- .. · - -­-· --·---- ­
140-57-8 10- - ------· - ··· 
1336-36-3 0.5 

- ~ij~~j!:~ 5
3° ­

!03-33-3 4 
7440-39-3 2000 
114-26-1 5 

43121-43-3 210 
68359-37-5 175 
22781-23-3 35 
1861-40-1 2100 

17804-35-2 35 
741-58-2 46.2

• ---: ­25:-::0-=-57=-.-=-=39=--0=--t-----:2:-::l-:-O-­

100-52-7 700 
71-43-2 I 

MC/ST. - --- - . 
?Q!:{C 

P/C 

.. •.... ~g. 
PQUC __ 
P/ST ·-· 

PQUST 
MC/ST _ 
MC/ST 
M_C/_ST__ 
MC/ST 
MC/ST.= 
MC/STMC/ST 

MC/ST 
P/C 

benzenethiol 108-98-5 20 . .~UST 
.::be:::: ----1•_- _9:=2-::::8::::1-:=s:=:=:::::::::::=4:=oo:=:=::::::::......_~u_c _..::.;nz::.:id=inc:.:e'-------- - _- _ 
benzo(a)anthracenc S6-SS-3 0.2 PQUC 

benzo(a)pyrene 50-32-8 0.2 P/C 

----- - ~------11- -:::-::c=--::-::--::---t----=-:c-- ·t---==--=-­
benzo(b)fluoranthene 205.99.2 0.2 PQUC 

3 3 
3 _ .. 3 _··- . 

0.000045 0.000045 
annual average; annual average; 

0.014 max. 0.03 max. 

: ..~f_f:.·: _·· .--~···­
-·- 0.559 _ __0.559 
__b_____ b 

- -- -~ - 0.35 
·-· 500_. 500 
,_ ..0.015 0.015 

NA NA 
40 40 

. ---~-(il ._____ 0.3 
··-· NA___ NANA NA 

·-- - - ·-­

53.5 53.5 
71.28 annual 71.28 annual 


· - --=___a_v_erag
average 
NA NA 

t __N_A__-_-_~~-=--N-A_-,.-_ 
0.031 annual 0.031 annual 

average average 
0.031 annual 0.031 annual 

,__ywerag}' _ ~erage
0.031 annual 0.031 annual 

bl~, .increased mortality 
cartj!lOgen 
carcinogen 

=::::..­
carcinogen. _ . _ ··- · . 

increased blood pressure_ .. · ­
bl~central nervous system . __ _ 
blood,dccreasedweightgain ___. 

decreased body weight, kidnq.. _ ... 
bl~cyes.___ ... __·-· ·-· 

blood 
decreasedoffs~ng.weights__ ·- .. 

OPP RIDblood - . .. .... ..... · - · 

ki~ptomach .............__ _ 
carcinogen 

-
liver 

·-·-carcinogen... . _... · ­
carcinogen 

carcinogen 

--- -- .- ··­
carcinogen 

central nervous system 

carcinogen 
·- ___ ....•,... . .. • 

. ~ observed 

--~~g~- ... _ 

eye.stomach . . 


2 
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Groondwater Cleanup Target Levels for Chapter 61-785, F.A.C. 

beryllium 7440-41-7 4 P/C 0.13 annual 0.13 annual N 40 carcinogen 
-·- · -- .. - - ·-·- .. - · . average ave~e 

~!~r~_i~ti_o!I.... .. __ --·- ___ _ - · . ·--- ·--- __ 4mrem/year P NA NA NA 
~_!8:!la! [~-p~e!!_m~ip_h~L . _ ··- .., . 13~!+63~. 1750 MC/ST 199 199 TC 

.. - - - ··· 
no adverse effects 

bidrin [or dicrotop_hos}___--· __ .. .. _141-66-2 -· __ .. __L_ __ MDUST 21.5 21.5 TC 
17500 

__ JQ. . decreased offspring survival 
_bioallethrin ---·.. · ·-· ·- _ 28057-48-9 . _____ 35 . . MC/ST NA NA . . ..... 1~0. ·­ ai_t~ion ofclir:ii~l chemistries, liver 
!>!J>Jl~~lh !t!.:.~~~ip~~ 11J. ··-- · _- - ···· . _ 92-~2-4 ___QJ_ _.. . . . _01$1. . 18 !!. _·-· J~ ·--·· _L ___ ...lddne. . y 
bis(2-chloro-1-methy~th-"-'___ 10s.o6-1 10 . . ~ 0.5 0.5 HH ___100 ____ . ·--- · ··- ·· - carcinogener Q!..!.~ . 
i,~a-chloroethyll~:..h_e_r -- _ !!1-44-4 -~ :: - 4 ~-- __PQUC . ____9.99 _ --~ ~--~=-·9:99=~-HH 40 __ --- - · · _carcinogen _ 
J>is(2-chl~ro~~~=l)e.;..;..th.;...;er____ __ 39638-32-9 __280 ___ MC/~ -- ... ·- _7 ·-· -·---- · ·7···-·---· HH _ 2800_ -·-··- - ---- _... __ blood 
J>is(2-elhylhexyl)adipale _ ___ 103-23-1 400 - ·- ___P_/C_ ____ .... __!!~ ·-- - -··· NA 4000 _____ carcinogen _ . .. 
!>i~-elhy_lhexy!)~t,h_a_l_at_e____ 117-81-7 6 P/C 0.02 0.02 HH 60 carcinogen 

- 80-05-7 350 MC/ST 55 -- . 55 . - TC . - - - --- ·--·· .. .bisphenol_A___ ______ __ ---·-- ..... - ·__ -··-·- --- - ------- 3500 ·- -- decrc:ased body weight _. ___ 
Blazer [or acifluorfen, sodium) 62476-59-9 I HAUST __ _ 190________ 190 TC IO inE~-~~~i_ty! ~idney. __ _ 

-=bo=r= n _ __________• ___;7...;...;..0-4 c..;;..._-1--...c30 _ U_ _ _ . ·-- - A .. ___ - ~A TC- . 6300 ~pi~~ry __ ..oc.:. 44 ;;.....;..;2·8 6.;;..;;...__, HA_ ST ~ __E!!le ~~v~, ­
bromacil 314-40-9 91 ___ . HALJST __ ··-· __J_?______97 910 _ dccrcascdbodyweight 
bromochlorometh;.;:an;;.;.;e;;_______ 14-91-S 91 HAUST NA NA 910 NA 
bromodichloromethane 75-27-4 I -i,QUC- . 22aiiii;;f. 221mnual - N - IO carcinogen 

__ av~ ~e average -·-- . ·- -·-- ..360 annuai-- N -­bromofonn 75-25-2 4.4 MC/C 360 annual 44 carcinogen 
- ---- _ average _ ___ averag__e___ 

bromomelhane [ormethylbromide~ _ _7_4-_8_3-_9_ _t-__9._8__ MC/ST __ __ 35 _____ - ··· 35 __ _TC__ 98 - -- - ··-- .stomach 
1 

brolJ!~phenyl phenyl ether, 4- IO -S c...;;...__.___4;..;c.... 
1 
_ Mqg_ NA NA 4060 --- __ RfD_..;...;..;lc...;;...;S·3 ..;..06 __ - REG 111 _

_!>romoxynil 1689-84-5 140 MC/ST -···-NA ·-·-· - - NA -·-· · -- -1400_ __·----- ·· none observed 
~!Omoxyniloctanoate 1689-99-2 HQ__ -·Masr-· - ·-·NA - . - ·--NA ···-- 1400 noncobserved 
butanol, 1- _ 7_1_-3_6-_3______7_00_____ MC/ST__ .. 25000 . --· 25000 ____ TC . ___ 7000 -·-- - central nervo~ sy5!em 
butanone, 2- [or MEK) 78-93-3 4200 MC/ST 120000 120000 TC 42000 fetus 
butyl acetate, n- _1_2_3-_8_6-4_____43_ _ 0/ . .. 1000 . ----· 1000 _____ TC. __ ·-· •430 --··· -----·-- __ _organolept!c . - ­
bucyl benzyl phthalate,_N_-________8_5-_68_-_7_ ___14_0_ MC/ST 25.5 25.S TC 1400 liver 
butylate 2008-41-5 350 - . - MC/ST -- io.s . " s - · - Tc - - ... ..io.- ··-Isoo·· iiver 
~lphlhal~.!}'.!glycolatc 85-70-I 7000 MC/ST - NA . - NA 70000 noncobservcd 
cacodylicacid(asAs) 75-60-S 21 MC/ST --· 850 ______ ·sso__t C _ __210 _ _cafculatedbyariaiogyioarsenic 
cadmium 7440-43-9 S _ P/C _ __ . a.·----- - -_ 9.3 . N . __so . ______ kidncyt liver/~inogen 
calcium cyanide 592-01-8 280 _ _ MC/ST _ -· _ NA __ _____NA··-···- -- --- _ 2800 . _ nervedamage,th).'IOid,weightlos~ 
captafol 2~25::1 100 ..~ QUC _ .•• _0.85___ ____ __ 0.85 __ TC __ 1000__ · ··-·- -· - -· . carcinogen 
~ tan ___ ______.. 1 3 2 250 . .. PQU£ ____ -~-? . - -·· · I_:? ____Tf.. ____ _25~-- - .. .. - -- ·- ·- carcinogen 

3 
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carbaryl ___ _ . 63-25-2 700 . . . . --- .. M9 ~.T
•> ... . ·- - ·- + ., , -­

carbazole 86-74-8 4 r.Q!!C 
carbofuran IS63-66-2 40 P/ST 
- -- -... ... ---· - ------ -----··- ·-··--- - ·- - .. . - -- ­
-·-·--·...-· --· - --·--- -··-- -·- ··---- , .. _., -- ---­
carbon disulfide 15-15-0 700 ~.f/ST- - -- -· - - - · - · ····· - · 
carbon tetrachloride 56-23-5 3 P/C 

- ---·- ·- -·- - .
carbophenoth_io_n________ 786-19-6 0.9 MC/ST 

MC/ST.carboxin 5234-68-4 700 

chloral 75-87-6 14 MC/ST 
chloramben 133-90-4 105 MC/ST------- ------••------------..- --­
chlordane 57-74-9 2 P/C 

chloride 16887-00-6 250000 SI 

chlorine 1182-50-S 700 MC/ST 
chlorine cyanide 506-77-4 350 MC/ST 
chlorite 7758-19-2 100 _ PQUST 

..::c.:.;; oro- l-,3 - - t.adien_e_[=-o-r...,.C.,...hl,-o-ro_p_re_n....,e]-11--'12.;.,;;...99 ,c;--t--_;;.,; 0 --ihl;;;.= - -bu-- ....:.. 6- ~ -8 14;..;._ MC/ST 

chloro-3-methyl phenol, 4- [or chloro-m- 59-50-7 63 MC/ST 
cresol, 1 
chloro-m-cresol, p- [or 4-chloro-3-methyl S9-50-1 63 MC/ST 
henol] 

0.06 0.06 TC 7000 kidney, liver 
46.S 46.S ... TC 40 (:81'cinogen 
0.1 0.1 TC 400 hioodi ~productiveiosIOS TC 7000 fetus-- . ... . -·· __.. ... .. 

4.42 annual 4.42 annual N 30 carcinogen 

.. av~rage_ . _ ·- average _ _ _ . 
 ...... _.. _ ....... - - -·- -- ' -- · . . .. - · 

· ·- _0.1 _ ··- ·--· 0.1 ___ . _ TC_ ____9_ _ .. - --~ ~ 1 ~l~.!1ervoussy*"!) .. . 

60 60 TC 7000 decreased body weight, increased mortality, 
organ weight changes 

_ J:IA NA 140 liver 
NA NA 1050 - - - · - ·- liver _ .. "· 

0.00059 annual 0.00059 annual N 20 carcinogen 
average; 0.0043 average; 0.004 

max. max. 
NA b N 2500000 - NA_____ ·· ' ·--- -­

··----- --- ----C·--- -'--- •----"~;..;;..;;.~ ----··- - - ···---­
IO IO N 7000 none observed --·- --- - - - ---·!-----­

__1_.4_5____ __1.4_5___ TC 1--3....:..5_00_ _.____~none observed 
29 29 TC 1000 neurobehavioral 
NA NA 1400 respirat(!ry_(~If~~q,!~~i~l __ ___ 

100 100 TC 630 dccrcased weight gain 

NA NA 630 brain 

·---·-=~·=-----~ ~- .··--~-­chloroacetic acid 79-11-8 14 MC/ST _ ---- · · ! 40 - ·___ 1---_ _ _ _ ~~----· NA - · 
chloroaniline, 4- 106-47-8 28 MPC//SSTT. _ - ·-- 2.S . - ~·~___TC_ 280 - ------·- ---· spleen . .. __ 

..:c.c.;chlc..;;.oc..;;robe c.c..;.ne __ _• -- _ _ -7 ,_ 100 - - - - -· _ 17 _ 17 _ _ TC 1000 - - - · ·-------· .ki<mey,_liver....:....;..;nze___ _____ I0-8-90 _ ____ _ _ _ . . 
..:cch oro= zi=lat=e'----:------• - -6 _._ 0_.4 - ~ - 0.09 0.09 HH 4 - ----·--·- carcinogen . _ :;:l.;::.;""'ben:::: "--51_0-_1_5_ _ __ __ · ­
chlorodibromomethane [or 124-48-1 0.4 MC/C 34 annual 34 annual N • 4 carcinogen 
dibromochloromethane] average __ __ averag: - - ·· ... ·- - ·-- -· ·- ... ·· ·-"'·· .. 
chloroethane [or ethyl chloride) c....:....;;3 _.__....;12=-~- · = _ _ _ _ __12_0_ ______,, __ .... .... _carcinogen--~ 75;,_..()().. _ = - -=-~Q~~-- - ~-~ ---- _NA 
chloroethylvinylether, 2- 110-75-8 175 MC/ST NA NA . 1750 ··---· __. ___ __ NA... . .--- ·--- - - - · 
chloroform 67-66-3 5.7 MC/C 470.8 annual 470.8 annual N S1 carcinogen 

- ~ ver~ge averag,__e___ _, 
chloromethane 74-87-3 2.7 MC/C-- 470.8 annual 470.8 annual N 27 carcinogen 

_ average _ average __ . __. · -·"· ·· .• ···-··· _ . ... 

c~hl~o~ro=n=-=-h=th=a~len~ e~·~be_ta_· _·_ _____.. _ _ 9_1-_5_8-_7_ _.__ -"-560 MC/ST -- ~ ~ ------· NA___ ____ -· S600 _ ... ___ .... • liver1.~piratory
--- ·-­

4 
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chloronitrobenzene, o- ...-. ... ···- .. _ . 88-?~!.. 1.4 MC/C NA NA . !.1. carc!nogen 
chloronitrobenzen;p- -·----· ·-·- .. _.!O.Q:.Q9:L . . 250 f9Q.~ IQ7 . .. !9? . .IC. 2500 _carci~gen 
chlorophenol, 2- ·-- ------·--- - .. __95-51-!.. _ . __ 35 MC/ST 130 130 TC . i~O. .. _ reproductive 
.ch1oropJ1eno1. 3- _ ________ _____ __!~~~:<1..__ ··-. JI! ... --~Q!!°Q<ri .,ns. 113.5 .T~ .... · '-~ __ rep~uc,~ve 
ch!.2rophenol, 4- _ ___ 106-48-9 __ _ ... ~:L .... . ... PQhf.Q(f) . 175 .. . .. !?~..-- ·-·-T~ .1~-- - .. _repl!)d~tive 
chloroekr!!!_____ .. __ 76-06-2 .. __ 7.3 ... - ... 0/ .. _ . NA N~-- . _____ .. __.1L_ . .. . ~r~oleptic . . 
chloroprene [or chloro-1,3-butadicneL 126-99-8 140 MC/ST NA NA 1400 _ . ...~Pif!h?ry (~!f~~ory epithelium) 
chloroth"" o..c..:il________ 1897-45-6 _ 3.2 ·- - . MC/C

0 

~__:_ 9,.8 ·=··- --- ··-o.s TC · ----· jf······ --·-- - - ·· "~~;!r~ge_n _ ..al.;.;; n.;.c. --·~-· 

chlorotolucne,o- 9~-49-8 140 HMACU/SSTT ____390 _____390 TC . __1400 ______decreascd,body_weight . . 
chlorolciluene, P: 1vv-434 140 ___ _ NA __ ....._ NA ·--- _ 1400 -·--- decreased body_weight 
chlo~~ph_am_________ 101-21-3 1400 MC/ST __ __190____ 190 TC ___14000_ _ ~&:m~~~JJdney?.li~er,sp!~ 
chlo!Pl'_n.'fos _______ 2921-88-2 21 _ M~(~T _ __ --·-··- ..J!:_QQt___.!£. ____ _ , ___ blood __.;.."'"'_ ____ Q:QQ~ - 2.!Q__ ________ 
_c_ _ _____ _ _ ______ _ ___ _ _ _ 13-0 70 ____/SI____Q:035 0.035 __ TC _ 700 ~ [C!:(ili_ty . . .. _.hlorpyn·tios-_m_ct_hy~1 5S98-_ ________ MC_
-'-c'-_ -'-u_l_furo_n ___ 6490 2-3____ _ _.. 

1 
MC/ST 16 16 TC 3S00hlors _________ _ _ 2-_7__ 3S0 decreased body weight ... .. .. 

chromium Ill 16065·83·1 100 P/ST a SIS ## 1000 none observed 
_c_hr_o_m_iu_m_V _ ____ 1_8S_4_0-_2_9_·9--1t---100,--_ _ _ P_1..,..C_- - -- 50 N 1000 _____ carcinogen ... ... .. __ ._ l _______ __ _ --,1-·

1 

-=-ch=ro-=-m=iu:..::m:..,.,..c..:to:..:.;;;.;.... __•·-----,--1..QQ___ P/ NA NA 1000 ______,can:inogen . .... ... ..tal ______

chrysene 218-01-9 4.8 MC/C .. 0.031annual 0.031 annual N 48 carcinogen 


-------------·------+----- 1----- av~~---~ e - -··--·- -----·--· ·- ____ . ··- ·- - · 
_co.;..baJ_t___________ _ ___ ---1 4___ M /ST ·-- -·- NA .·-----'-_ .c..-___,. 42=00 _ _ ..___ NA .. ....... .
__.....,7_440-48-4 __20 •___ C_ NA __= .;;_._, _ ___
~L.per:..:____________.,__7440-50_______ S/ST a _ __ _ 2_.9 _ _____._ _ _ -8 .ooo ,___ _ ___N _ 10000 NA 
copper cyanide: S44-92-3 JS MC/S~ -~A NA 3S0 decrc:ascd body and organ weight. kidney, 

liver 
coumaphos S6-72-4 1.8 MC/ST- - ·:=I~ 0.004 TC I8 · blood ·• · · · • ·• 
"'c..=.;;;ccc;n;;,;a.;.;;='- .....-_9--t---0 - --1t-- M _£_ .. _ .B.~. __ NA --0.2 ···-- ·-----···__ .. carcinogen.. .. .roto ldchy-d-c:--------·•--,2...,3-_73 -.02 -C/ ___ ·

~c-'-- ""'[L..o_r_iso _ .... ___ • ._...:.98-' 2...; 0;.;._ __ _ 0/ST .... ____2SS 2S5 TC __ 8 - ·- - ····- _kidney .um......c...en...ce _,p.._ro~PYl_benz.ene~J___ ""-8;.;;;;;-8;._-1--_..;;..8 ____ _ ..- .... _
9anazine 21725-46-2 O.S PQUC . .. S.S ___ _ S.S__ TC _ S ...... -· ·--· . ..• carcinogen .. 
cyanide S7-12-S 200 _ _ P/ST_ __ . __ 5.2________ _I_____ N . __ 2000 ___ __ central_ncrv~system,thyroid 
cyanogen 460-19-S 10000 PQUST NA NA 100000 decreased body weight, nerve damage, 

·----· - - ·---·--------- -·----- - -- ·-- ··· ·-·- · __ th)'roid. . .. 
cyclo.=atc.:..e_ _________ • ._ 1_1_34_-_23_-,....2........_ _ 3_5_ _ MC/ST ~o_ _ 130 TC ~ ---- ··-- --··- ~~-~age.. 
cyclohexanone 108-94-1 3S000_ _ MC/ST ·- · ...._.__ 26350_____2~!5!___!9_ 3S0000 . ·- ··-- --· . -~~:Y.w.eight , 
.91clohexylamine 108-91-8 SOOO _ _ y~--- ___ 4000 ··- - -· 4000 __ TC . _ }0000.....- d~weightgain,testis.....a • • • 

.91permethrin 52315-07-8 7 MC/ST 0.000S 0.000S TC 70 Of disturbances 
dacthal [or DCPA] 1861-32-1 _ _ 7_0__ ... . ...MC/ST .. ...... _3IO ___ ·- ·- 3IO __ _ TC _ 700 ··· -. .... .. icldney, livcr; iung. thyroid 

dal n 75-99-0 _2_00_____ P/ST · ·- .. . 5000_ __ · --- ~000____ !£.. _ ,_2000.,...... k~d~ . 

s 
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DBCP [or dibromo-3-chloropropane. 
1,2·) 

96-12-8 0.2 P/C NA NA 2 carcinogen 

DCPAlordacthal) ____ ____ _ _ 

DOD, 4,4'­ --··· ·- - ­ - ­ ·­ ..... 
DDE,.!if:__.___ _ _ ­ --· 
DDT, 4,4'· 

)86~H:l 10 
.. . -71-54-8 _ .. :_·_~ :·Q~C... . 

72-55-9 0.1 
50-29-3 0.I - ' 

MC/ST 
MC/C 

. Mete 
·--MC/C. 

310 3IO ··tc 
0.003 0.003 HH 

0.0006 0.0006 HH 
0.00059 annual 0.00059 annual N 
average; 0.001 average; 0.001 

7.QO. . 
I 
I 
I 

.. ki~ney, liver, lung. thyroid 
carcinogen 
car:~i~gen 
carcinogen 

max. max. 
_d_eca_ br_o_m_o_di~ph_e_n-yl_e_th_er_____,..-_-_1=:1_6_3-:=1_9--~5~_..,_-­ - -- ~-7~~~~- _·- -M- C/- ST .... ~ ~-~ - H~­=~= FA - ·--·.·- ­ -70 . .._ --···-·· __ carcinogen . 
DEET _1_34-6_ 2_-3_ -f-_ 6_300____ MC/SL ___ .~A---- · NA ----· _ ., 63000 .... ·­ ···---.. . decreased body weight 
demeton 8065-48-3 0.5 PQUST__ _ .. 1.35 . _ ·- ·--·135 TC 5 .. ___ __blood, optic nerve . . 
di(2-ethylhexyl)adipate __10_3_-2_3_-l_ _,_ __4_00_ _ ,__P_/C_ _ _ _ _ _ _1!_ .. _____ ]3____TC . 4000 . ---­--­ carcinogen . , 
di-n-butylphthalate 8.4-74-2 700 MC/ST 23 23 TC 7000 _ __i~mortality . . _ _ . ___ 

_::dc:..i·n:.:..·..::.octy~l=ph=th=al=at=e=-------­ -­117-84-0 140 MC/ST --­ ·· NA _ ___ __ NA __ 1400 __ kid~C)\liver .._ _.•.. •. _ ...... 
diallate 2303-16-4 0.6 MC/C NA NA 6 _____carcinogen__,_, .. ... ·-·­ · 

..;;;d=iaza=·=no=n__________ ___ 3_3_3_-4_1_-5_ ____6_.3__,__M_ C/_S_T 0.002 0.002 TC 63 blood 
dibenz(a,h)anthracene S3-70-3 0.2 PQIJC 0.031 annual 0.031 annual N 2 carcinoge n· -­- .. .... .. 

dibenzofuran 
dibromo-3-chloropropane, 1,2- [or 
DBCPJ 
dibromoacetonilrile 
dibromobenzene, 1,4­
dibromochloromethane [or 

132-64-9 
96-12-8 

106-37-6 
124-48-1 

28 
0.2 

14 
70 
0.4 

MC/ST 
P/C 

av~_____av_er_ag-=­e__________,____ 

67 67 TC __2_80__, ---·-· NA ___ .. ­.... .. . . 
NA NA 2 carcinogen 

_ __,,_____ -- ­ ---- --· -- --- R~ 
HAIJST NA NA 140 HAL RID·-----­ ------~---­ -MC/ST 
MC/C 

590 S_90___HNH ,__7_00__ ----­ carcinogen__ _ 
34 annual 34 annual 4 carcinogen 

chlorodibromomethane] average average ---1---.,....­-­

dibromoethane, 1,2- [or EDS) 106-93-4 0.02 P/C 13 _13 - TC ·­ 0.2 _ -----­--·carcinogen ·-... 
dibutyl phthalate 84-74-2 700 ~C/SI_ NA ___ _ NA __ 7000 _ - - ·· increased mortality . 
dicamba 1918-00-9 210 MC/ST _ _ _ !9~-- 195 TC 2100 fetus 
dichloroaceticacid 79-43-6 _ 28 ___ HAUG..... _ ,__1150 _ _ ___ _,, _1150..__,TC. - -· 280 ____ .., ·--­ . . - ··· carcinogen .. 
dichloroacetoni1n_·1e__________ 3_0_18_-_12_-0_ ...___5_.6_ ___HA_ U_S_T_ NA NA 56 HAL RID 
dichlorobenzene, 1,2­ 95-50-1 600 P/ST 99 99 TC .6000 . -·­ ·- - no ad;c:rse·effects o~rvc:d 
dichlorobenzene, 1,3­ S41-73-l -1-0­ MC/o-=.· ~ --­ 8S TC 100 -------~­ NA·_·-~.: __·· 
dichlorobenzene. 1.4­ 106-46-7 75 Pl<;__··· . . 100 100 TC 750 _ _ -----­ carc!nogcn ___ 

dichlorobenzidine 3,3'­ 91-94-1 12 ~UC _ .. 0.06__. ____Q.06 HH 120 _ --------~~t_nogen .. ,.. 
~d::.:ic=hl=o:.::rod=ifl=uo.;;.:ro..::.m~eth"-an_ e_____•_7_S:7_1_-8_ 1400 _ MC/ST _ _ NA ____ NA _ __ 14000 . . . . decreased body ~eight . 
dichloroethane, I 1­ 75-34-3 70 ...~C/ST. _ NI\__ _ _ _ :NA_ 700 . - - -­ ~~~!1~~.'!-!._system,kidney 

6 



- - - --- --- -

- --------- --- -

----

Table Jb 	 ""''j )0, 1991 

Groundwater Cleanup Target Levels for Chapter 62-785. F.A.C. 

5 s HH 30 carcinogen 
3.2 annual 3.2 annual N 70 carcinogen 

average a".'._~e 
7000 7000 TC 630 _carcinogen 
NA NA 700 ~lood, l!ver 

I IOOO 11000 TC 1000 .. b!~, liver.., - ... - -· -·- ·-··-- - ­
56 _ . _ 56 .. _ _ _TC 100 _ . - ·· __ __immu!le system--· 	-----· 

.. 13 13 TC 40 	 . !"!"'~~ syst!=m·- --·-· - -·------ · -·-- - - - · ·- ·..-- ­
- . - - 90 90 TC 100 __ ·----.J ~mun~ _sy~~em .·73 -· ---· -- -- ·~ -­

73 TC -----. 	-- - -- --- - · ------- -·------- immune system
61 61 TC 100 _ _ ____ .. i~'!'~ri~ sy~t~ .-·- ·--------------· ·-----· 

-· 80_______.80 TC _ 700 _ ___ .. . _b~ ~i_dney_,_liyer: 
NA NA .S60 internal hemorrhage, mortaiity 

---·- ·· - ·---- -----­
2600 2600 TC so _ - -· .~!~gen _.. 

12 12 TC 2 . ·- ·--carcinogen . __ .. 
42 42 TC 350 _,_ !i~. liver·- · 

0.005 0.005 TC I-·--- ----	 . ·-- ··..-- .. carcinogen ·- .. 
0.003 0.003 HH 4 ___ carcinogen.. 
21.S 21.5 TC JO ,_ _ __!!~ o_ff!pririg surv.ivai_ 

0.00014 imnua1 0.00014 annual N·- 0.05 carcinogen 
average; 0.0019 average; 0.0019 

max. max. 
- ------·-·---- - ---·- ... - ---- - ··----- ­

16J_QQO_ __ _ !67Q99___T~- 140000 _ ______ _ .. ... ~i~ey ... _ . . 
dicthl!J>=hth= alc::.at;,.;;.e_________•.__84_-66-__2_ -i 5600 _ MC/ST . _ .. 380 _ ____380_ _ .. TC,__ _ 56000 . brain. decreased growth rate. kidney. liver 

~ic~loroet!'iane, !,~- (~r-~.~) - · _ .. 
dichloroethene, 1,1-

_dichloroethene, 1,2-.(mixture}_ .- - · _ 
dichloroethene, cis-1 ,2- - · .......·--·-· - · 
_dichloroethene, trans- l~,2--___ 
dichlorophenol, 2,3_- ____ _ 
_dichlorophenol, 2,4-_ _ _ _ _ _ 
dichlorophenol,___,2,'-S-___ 
dichlorophenol,~2~,6_-_ _ ___ 
dichlorophenol, 3,4-
dichlorophenoxy acetic acid, 2,4-
dichlorophenoxy)butyric acid, 4-(2,4-
(2,4-08) 
dichloropropane, 1,2-
dichloropropene, 1,3-
dichlorpro 
dichlorvos 
dioofol 
dicrotophos [or bidrin] 
dieldrin 

107-06-:2 
75-35-4 

- ·--· -·-·- -
540-59-0 ·· -· - ·- - - ·- ·-

.. .. 156-59-2 . 
IS6-60-S------- -
576-24-9 

100 P/ST 

-----· ---·- ··-··· 
120-83-2 4 _ f91JO(g} 
583-78-8---
87-65-0 

10 _ ,PQUQ(gL 

95-11-2 to - .. 
94-75-7 
94-82-6 

70 

542-75-6 0.2 PQIJC 
120-36-5 35 MC/ST 
62-73-7 0.1 
I 15-32-2 0.4 PQIJC 
141-66-2 I MDIJST 
60-57-1 0.005 PQUC 

3 P/C 
1 P/C 

·· · - · 
·- 63 MC/ST 

..... ·--70-- -· . Jjg 
·---··- - -- ·---

10 . - ~Q!:{9(g) . 

4 -- ~UO(g) _ 
·-·~ !)O(g)... 

-~ ---· 
56 MC/ST 

·-
5 P/C 

- - MC/C.... 

----
dicthylencglyoolmonoethylether _ _ -90-0 _ 14000 ,__ MC/S'[___t_ll____ _ ____ 

diethylstilbestrol S6-S3-1 100 --· PQUC. _ -- -- ~ ·- ... ·-·--!'!.~- __ _!_OQQ_ _ _ ·-· - ---- .. . .. ~i~gen. 
diisopropyl methylphosphonale (or 1445-75-6 560 MC/ST 13350 13350 TC 5600 no observed effects 
DIMPJ - ------ - - ·- ­
dimethoate 60-51-S S _ .~!d~T... _ _OJ _ _ .. _. _o. L ___T~. __ .. 29._ __ . --· .. " brajn 
·dimeilioxybenzi-dine, 3,3'- - 1-19__-9_~___1-__2_5_0__ PQ!d.C _ _ __ __NA _____NA._____ 2500 _ ___ __,, _,, .. _ ..carcinogen 

°"' -....,...,..-2 1_00 ___ _ .. NAdimethri_n___ _______• -- 70 38 --1t--2_ __ HAllST 1.1 I.I TC - ~1000 -· . __ --· . ... ·- ­
11 

dimethylaniline, 2,4- 95-68-1 0.05 . MC/C _ . ··- 1650 ,_.... _, _ _,1650 __ TC . 0.5 .. --··. ·-- . carcinogen 
dimethylaniline, N,N- 121-69-7 SO PQUST ____ _1650 _ ···- _ 1650 . TC . _ SOO _ _ ... ___ .... _ ··- spJcen 
~ imethylbenzidine, 3.3'- 119-93-7 160 _ _ ...!9.!!C_. ---~A- ·-. NA _ - - ~ ., ___...... ... car:c.inogen 
dimethylformamide, N,N- 68-12-2 700 MC/ST 50000 50000 TC 7000 . liver 
dimcthylphenol, 2,4- 105-67-9 ~ -···- ·- . ..MC/ST 261 . _ ·--- 261 ____HH ·- · 1400 _ _ _·· ccntrai"ncrvo~ system, blood 

7 
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dinitro-o-cyclohexyl phenold,,;:;.6-_____13_1_-8_9_-5_ ,.,___1_00_ ·--~QUST_ . . . . . .NA.. .___ NA. __1000 _ _____ __ ·-· - ·- ·· _9e ... - ·· .. .. 
dinitrobenzene, 1,2- (o-) • - 52.;;..= '--'--_.__.1__00 _fQUST 30 30 TC-'= 8-29-0 __ 2000 --·· . sp!een .. -· . .... __ __ _.. 
dinitrobenzene; 1,3- (m-) 99-65-0 8 _ _fQ!dST _ ·- 72 72 TC­ 80 _ _ ____ spJecn - - - --·-··- ·... 
dinitrobenz.ene, 1,4- (p-) 100-25-4 50 PQUST_ _____30__ 30 TC 500 ~een ···--· -···---... ·- ­
dinitrophenol, 2,4- 51-28-5 30 MC/ST 3 3 TC _ 300 eye ------ ____ 
dinitrotoluene(mixture) 0.2 - ~C ·- NA NA ___2___ _ ~nog~n--.-~-· ····· - ­
dinitrotoluene, 2,4- 121-14-2 0.2 PQUC 9.1 annual 9.1 annual N 2 carcinogen 

average averag'-=-e---+----- ·--- ­
dinitrotoluene, 2,6- 606-20-2 0.1 PQU~-.. _ 4·'------4"- HH I carcinogen--·- ·- -- ­

- • ·--'-8--'-8.;c...5--'-7--t-_____i 70 fetus________ ·- ·····.. ­
dioxane, IA- 123-91-1 5 UC 245 245 HH 1----=5c.::O__...______ carcinogen... ____ - - - ­
dioxin [or 2,3,7,8-TCDD] 1746-01-6 0.00003 P/C ND ND 0.0003 carcinogen 

diphenamid 957-51-7 210 - MC/ST- - · 1600 __16QO___TC_ ·--2-J_oo-=_-=_-_- _·' - ------li-v_er_____ ·--··- - · 

-=d=in=o.::..:se=b---------- 8..;;.. 7 __P_/s_·r_._ 5.9.____....;5:..:.:.9:___TC 

diphenyl [or 1,1-biphenyl] 92-52-4 O.S 0/ST_ 18 18 TC .____....;;s_ _ ·- ------~CL_ ________ -· -· 
-=d:.:iip::;.: lam=i::;ne:.!.,..:..Nc,,;,N;.....- __ _________ _ _ __ NA NA 1750 decreased weis!!!_~in, kiditeyh;=.:enc:,cy:..:.: ______ 12_2_-3_9_-4 175 MC/ST liver -·· 

1 
diphenylhydrazine, 1,2- 122-66-7 JO UC 0.38 0.38 HH 100 carcinogen________ .. .... _, __ _ 
diguat 85-00-7 20 P/ST 1.5 I.S TC 200 -· e~e ·--- - ___ _ 
disulfoton 298-04-4 0.3 _M__C/_S_T __ 0.3 .!)_.3____!~ 3 blood. e_ye 

..:d:.::iu::.:ron=---- 4-J-+- l;.....4 _ MC/ST 8 8 TC -.~ ~- . ­~ · --------._--'3=-=3-=0-=-S.....;.-= __ _ __--'--'- _ M~-~-:~. -~--~~­
EDB [or dibromoethane, 1,2-J 106-93-4 0.02 P/C _____1_3 _____ __1_3_ TC 0.2 .. . ~il1(?g~·- - ...• _ .. ...... 
EDC(or dichloroethane, 1,2-1 107-06-2 3 P/C _ _ 5_ 5 HH , 30 - · _ ____ carcinogen ....... . .... . _ . 
endosutran Jl5-29-7 42 MC/ST 0.056 0.0087 N 420 blood vessels. decreased weight gain, 

kidney 

endolhall 145-73-3 100 P/ST I05 ·105--~ - 1000 small intestine, stomach
.=:==~---------- _.......:.....;...."-'-"'--r--"---- r---- -=..:.'------c.::.::..::;..__ __::...:: 
endrin 72-20-8 2 P/ST 0.0023 0.0023 N 20_ __ ,, central nervous system, liver..... .. 
EPEO [orethylphthalyl ethylglycolate] 84-72-0 21000 MC/ST___ · ·--· NA __NA 210000 . ki<hq', reduced lifespan .. -·­

::.i:.::n:_________• ..:..;106-:...:....c8c.:...9--=8-~-..:..3c.:;.S __.;c...Cc..../..:..C_ __ --=­..:C:i:::Pi:.::ch:.::1::::oro=hyL:dr _ ___, M __ 2]2 272 HH •- 3=-5- ·--- ~~~~gel) ... 
EPN[orethylp-nitrophenyl 2104-64-5 0.2 PQUST 0.015 0.015 TC 2 centralnervoussystem 
phenylphosphorothioate) --------------~---­

4.2dimethylphenol1 2,6- _ ____ ·--·-· MC/ST_...576-26-1... ..... . .. . - - · - . 
dimethylphenol, 3,4­ 95-65-8 7 MC/ST __ ___,._ 

. ·--· · -·-·---- ­
131-11-3 MC/STdi!!)eth.,r!ph~late·-- ­ _ ...70000 ··- . .. 

DIMP [or diisopropyl 1445-75-6 560 MC/ST 

methylphosphonate) _ _____ -··---·-·· . 

560 560 TC 42 !:>o<IY. w~igl:t~ chang~ kidney, liver, splee:n.... - ---· ­4i6 436 HH 70 changes in blood pressure and ~Y weight, 
.... . .. . .. _l!~«Er _sp~~. kidney.. ' .. -- ·-· .. ··-- ­ ·-· ---··1450­ ~id,:iey... . - ··- ... •.4..5.Q. -· - . If.. ·- 700000 _ - -··­

. .~o observed effecis 


_____ - ·- -- ·- - - ·-..··· ­
13350 13350 TC 5600 

···· ­ ------ -- - . __.. . .. 

8 
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EPTC [or ethyl dipropylthiocarbamate, 759-94-4 175 MC/ST 235 235 TC 1750 heart 
S-J____ .. ...- .. . -·. -- -- .. . ... .... 

ethion 563- I2-2 3.S . . MQ~T 0.007 0.007 TC 35 ~ . .. ~~~ ·~ . biood···- -· - - -·-· ····-- -. - · ··- · ·- ·- · ··· 
elhoprop _____ __ __ - -· ... 13194-48-4 0.7 MC/ST 0.315 0.31 S TC 7 blood . .... . · ­-·- ·- - ·- ·· · ethoxxethanol acetate, 2-_ ___ 111-IS-9 2100 MC/ST 2000 2000 TC 21000 fetus-···----- . - - - --- · - .

I I0-80-5 25000elhoxy}thanol, 2- _ _ -·-· ·- __ - .PQL/ST NA N~ _ . " ·- ···· ·.:·.-~2J.~:::_~ .~..:..= ~·}iood; ~~c ~productive.. ------- -·- -- - --- - - ·­
cthy! !3CCla_te__. 141-78-6 6300 MC/ST .... 6_2J_O. .~~~ ______J~ ___630QQ__ _ ~ .b.c?cJY. ~cigl:it, increased ~.<?rtalit)'.-----·­140-88-5 5000 = ·~UC . ~ _ 125 , _ __ - ·· 12S ..__ TC ... 50000 . ·---····-- carcinogenethyl acrylale -- ­."""e,;,.=~---­ ·---- ­
cthyl chloride [or chloroethane) 75-00-3 12 MCLC _ ___ .J'!~ _ NA 120 .--- · carcinogen -· _. . _ . . .. _ 
ethyl dipropylthiocarbamate, S- [or 759-94-4 175 MC/ST 235 235 TC 1750 heart 
EPTC) 
ethyl ether 60-29-7 750 0 /ST 128000 128000 TC 1S00 ·---· __ _ liver .·- ·-- .. .._ _ _ _ 
ethyl methacrylate 97-{i3-2 630 MC/ST . NA - - ·NA . ---6300 - _____kLdney ______····- · ­
ethyl p-nitrophenyl 2104-64-S 0.2 PQUST 0.015 0.0~~ 2 central nervous system 
~P_he_n~yl~p_ho_s~pho_ro_th_i_oat_c_[~o_r_EP_N~)~--• ----------11----- ·-- ----------1-------+­
cthy_!benz.cne ___ 1-4 -i 30 __ S1 _ _ 605 605 TC 300 central nervous~stem,.kidney, liver . _
100-4_ _ _ ________ _ST
eth lene diamine 107-IS-3 10000 PQUST _ _!QQ._ 800 TC )00000 blood, heart 
~lcneglycol I07-21-J 14000 MC/ST ___J6300__ 16300 TC 140000 fetus 
ethyleneoxide 75-21-8 IO UC 4200 4200 TC 100 _ carcinogen__,__.. _ .. • _ _ 
ethylenethiourea [orETU] 96-45-7 S PQ!df__ __Jl.20 _ ___1320 TC SO carci,:iog~- -- -·--·· __ 
ethylphthalyl ethylglycolatc [or EPEG) 84-72-0 21000 MC/ST NA NA 210000 kidn~ reduced lifes~ 
ETU [or ethylene thiourca) 96-45-7 S PQUC - 1320 - 1320 TC SO :.,_~nogen __ _ ......· . ~-·:·= 
famphur 52-85-7 3.5 MC/ST_ ---~~ NA 35 blood 

-=-fc=n=am~i..:.:.ho __________ 22224-92-{i ___ _ _ -t-_ ___ _ _ _ J > 0.225 TC 18 blood, central .nervous system -· _;;..:s _ _ _ _ _ _ _ 1.8 MC/ST ;~5 
1 

fenamiphos metabolites _ e-.;;..C...; S_ 0.9 _ NA NA 9 blood, central nervous system _No..c.A;..c..# __.__'"";,.___+----M-C_/S_T _ _ ·-· 
fensulfothion 115-90-2 1.8 MC/ST 05. - 0.5 ·-- TC 18 blood 
fluometuron 2164- 17-2 91 _ MC~I. - __ .)90 __ 190 . TC 910 noadversecffect 
fluoranthenc 206-44-0 __2_80_ _ MC/ST ,__0.3 _ __ 0.3 ___ TC _ 28QL___ - --jJ~ ;~J~~. iiver .. . 
fluorene 86-73-7 280 MC/ST 30 30 TC 2800 blood 
fluoride 16984-58-8 2000 - -·- S/ST -· 10000 SOOO N 20000 ·· - - --· ..-.deniai · 

-=-fl=u=on ne - 597..;;;..-'-'-;;....;;;...-1.-...;;;S60 MC/ST ... _ -- -- IOS T~. ,S600 __ decr~~.)!f!~ght, kidney, testis=·do=:;__________ .;;..""" 56-60-4 .;;..;;..;;...._ _IQ~
~fo::.:n:.::o.:.:fo:.::.s___ _______ •---'944-2-:'--'- 4 _ _ :-c__!_· ___ .. Q:095 0.095 _ TC ~ - cenlJ'!l_ _'---"2-9-+---'l;..;,_ t--_MCIS __ nervo~ systffi!., !!ver ... : 

1 1 

-=-fo=rm=al=d=eh::.t.y..::.de.c.-_----- - •--0-00-0 600 _ 0 /C _ --· I05 __ IOS _ _ TC _ 6000 -·- . _ _ _ _5_______ ,___ _ _ _ .. carcinogC!I 
formicacid 64-18-{i 14000 MC/ST ____4500 __ 4S00 TC .. 140000 __~grow~ .. 

-=-fu=rfi===___ _ ________ -01-1_-+ _______PQ!::/ST ..... ...._ 650.. _ _ __650 _ __TC _ 2S00 _ ____..__ __,, __ _urat 9_8_ _ _ _ 250 _ __ li~cr. . ... .. .. 
.f;ull..:.c·;.;:ldeh de.::........_ _________ 76S-34_ _ ,_ _ 2.....;_ __~ M.C/ST · _ ___ _ - · ~A ___ _____ 28 ~~,a;.;:=..:. _ _ _ _ -4 _ ...;. .8 _ -·· .. _N!- _ _ ~cigh~~idney 
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April JO. t991Table 3b 
Groundwater Cleanup Target Levels for Chapter 62-78S, F.A.C. 

glyp~~~ll~~ [or_~l?':l~~p)_ __ . _ _ - · 
gross al(}ha,radiation - - ·----··· 
guthion ··- ­ ·· ·· ---­ ·····-- ­
heptachlor 

heptachlor cpoxidc 
hexachloro-1 ,3-butadiene 

hexachlorobcnzene 
hcxachloro clohcxane, technical­
hexachlorocyclohexane, alpha- (a-BHC) 
or(a-HCH) 
hexachlorocyclohexanc, beta- (b-BHC) 
or(b-HCH) 
hcxachlorocyclohcxanc, delta- (d-BHC) 
or(d-HCH) 
hexachlorocyclohexane, gamma· (g· 
BHC) or (g-HCH) [or lindane] 

hexachlorocyclopentadicne 
hexachlorodibcnzo-p-dioxin mixture 
[HxCDD] 
hexachloroethane 
hexachlorophene 
hexahydro-1,3,5-trinitro- I ,3,5-triazine 
[or ROX) 
hexane, n­
~e}:"[or methyl butyl ketone] 
hcxazinonc . 
hydrogen cyanide (as Cn) 

1071 -83-6 700-·---··- ­
. ..!! l~I-62-9 - ··15 ECj/L 

86-50-0 10.5··­ ·--­ ··- ·- - · -.. .­

76-44-8 0.4 

1024-57-3 0.2---­
87-68-3 0.5 

118-74-1 -
608-73-1 0.02 
319-84-6 0.006 

319-85-7 0.02 

319-86-8 2.1 

S8-89-9 0.2 

77-47-4 so 
19408-74-3 0.0002S 

67-72-1 2.5 
70-30-4 6 
12)-82-4 1 

P/ST 

··- f_ . 
MC/ST 

P/C 

P/C 
- MC/C- -

- · 
MC/C 

----­ -
MC/C 

MC/ST(b) 

P/C 

P/ST 
PQUC 

MC/C 
~!dST_ 

PQLJC 

115 115 
15 pCi/L 15 pCi/L 

0.01 0.01. ·- ­ . . . - -· -­ -- ,........_. 
0.0021 annual 0.0021 annual 

average; 0.0038 average; 0.0036 
max. max. 

average 

!~... ·- 7000_ . 
N 
NN. _ .. )05 ····­

4 

0.00036----------__ 
0.017- --- ­ -
0.0116 

0.046 annual 
ave~e 

NA 

0.063 annual 
average; 0.08 

max. 
2.95--- ­NA 

______ 

I.I-- ­ ~-----­
1.05 
180 

__________ 

I IO-S4-3 10 . _ PQlJST__ --3400 - -~oo 
__M_C_/S! _ ·-· NA ----­
_M_C_/S_T_ !020 
MC/ST 3.45 

591-78-6 280 
5123S-04-2 231 

74-90-8 140 

hydro en sulfide ass !Q!!ST .. ____J~·! ___7783-06-4 100 

.::hy.t...:d:::.roq= u:;;.;.in:..:;o;:.:;ne:......,..­ - ------ • ----::7'.:"-::-:::--=---t----:--=--­ -t---:M:.-::C:-:-/-:-:ST_ ___4:~ -­
indeno(l,2,3-cd)pyrene PQLJC 0.031 annual 

123-3)-9 280 
193-39-S 0.2 

-----· - · average _ _ 

·, 

kid_ney 
NA 

blood 
carcinogen 

average 

0.00036 H_H____lO_ _ +---- carcinogen ..... _ •·-· - · 


0.017 TC 0.2 carcinogen - --- - - _ . __ 
0.0116 HH 0.06 carcinogen 

0.046 annual N 0.2 carcinogen 
average 

NA 21 kidney,liver 

0.063 annual N 2 carcinogen 
average; 0.08 

max. 
2.95 TC ____ _ __ __ ·· ­_ soo _ _ nasal cavJty, stomach .. 

NA 0.002S carcinogen 


----+----- ·- - - - ·----- "- -·- ·---·--· 
1.1 -" -H-_ _ _2_S_ _ _ ______ carcinogen ·- ·- ....... ___ _ _ 

1.05 T_c_..__60_ --11-- brain,_optic nerve,.salivary gland .. _ 
180 TC 10 carcinogen 

____T_cC_-t __._100___ ..._-_-..ccm-_aj~~praj~£l!Y~,-n.CJ,YO~ S)'S~~~ ... 
.NA ___ 2800 kidney, liver, whole body 
1020____H __ 2_3_ · · .H _ _ 10_ . ==··-d~~~ weight 
3.45 TC .1400 decreased body weight. nerve damage, 

·--··- .._ .... .. thyroid . ... 
_ 0._1 _ _ TC _ ..1000____ _______()J~i~~bances 

4.5 TC 2800 _ _ _ __ ... . .. b.~ood 
0.031 annual N 2 carcinogen 

average_ _ _ ~ ---- -- ----· · · - . 

10 
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Groundwater Cleanup Target Levels for Chapter 62· 78S, F.A.C. 

iprodione . 
ironiso!!.~!Y.I al_co_ ho_l____---­

j~pho~_ne________ _ 
isopropalin 

~ -~ yl benzene [or cumene] 
karate [or cylohalothrin, lambda] 

kepone 
lead 
lindane [or hexachlorocyclohexane, 
gamma-] (g-BHC) or (g-HCH) 

36734-19-7 280·---- ­ ·--- ­ -­
7439-89-6 300 

- 78-83-1 2100__ 
78-59-I 37·-- ­ - ­

33820-53-0 105 
98-82-8 0.8- ­

98085-85-8 35 

143-SO-O 20 
7439-92-1 IS 

58-89-9 0.2 

330-SS-2 1.4 
7439-93-2 140 
121-75-5 140 
123-33-1 3500 
109-77-3 0.1 

8018-01-7 2IO 
12427-38-2 15 
7439-96-S so 

78-93-3 4200 
7487-94-7 0.2 
7438-97-6 2 

22967-92-6 0.07 

I SO-SO-S I 
78-48-8 0.2 

S7837-19-1 420 
126-98-7 s 

10265-92-6 s 
67-56-1 5000 

9S0-37-8 0.7 
16752-77-S 175 

99-59-2 so 
72-43-S 40 

MC/ST 153 153 TC 2800 blood._prostrat~... ' - ---- ---­
SI 1000 300 N 3000 NA---- · ­ 47450 · - 47450 - - ·-TC -·. -2,000 .. .. . MC/ST . _ _ . cent~ ~~us system . - · . -· -·-- - .. - - · ··-----· ­

MC/C MS MS TC no ----····· . ~ -iriogen- -· --·- ­ 13.s -· · -·· · ii s· · · - fc ,oso · MC/ST ·-·----- .. - ... J>!oo4
255 255 . TC ·-···--u -­-··0 1sT· blood----·-- · ­ - ·· - -· -· -·---- --- ---- - ···- ­ · · decreased body.~elght gain. decreased 

____,_____,____w__e_igh~t_in_offsprin$ __ -·-· ___ 
NA NA 200 , _____carcinogen__ ··--·- - ·· __ 

MC/ST 5 S HH 3S0 

- ~ ­ ·----­
P/ST a S.6 N ISO NA 

P/C 0.063 annual 0.063 annual N 2 
 carcinogen 


average; 0.08 average; 0.08 

max. max. 


MC/ST 44.S 44.S TC 14
·-- ­
MC/ST NA NA 1400 

MC/ST 0.1 0.1 N 1400 

MC/ST __75~ 7S0 TC 35000 

MC/ST NA NA I 

MC/ST 3.S 3.S TC 2100 

PQUST s.s s.s TC 750 


SIST NA NA soo 

MC/ST 120000 120000 TC 42000 

MC/ST 0.05 o.os TC 2 

P/ST 0.012 0.012 N 20 


MC/ST NA NA 0.7 


t1 
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Groundwater Cleanup Target Levels for Chapter 62-785. f .A.C. 

109-86-4 . !Q~ 
~e!_l!yJ acetate . ____ ---·--· 
methoxyethanol,_2- -· -- --- . _ . . 

. _ 791Q:2_ _ 5000 
!l!~!~Y] ~~-----­ ·--- 2~-33-3 _ - ---~IQ... 
methyl bromide [or bromomethaneJ_ 74-83-9 9.8 
_methyl butyl ketone _(or hexanon~! ~1.­ -~591~78-6~~ .=:~iso.._,· 
me~yl isobutyl k~tone [or MIBKI I08-10-1 560 
methyl methylacrylate ----~Q:,62-6 _ --~-­
methyl parathion 298-00-0 1.8 
methyl styrene (mixed) 25013-IS-4 42 
methyl styrene, alpha ._ 28-83-9 490 
methyl tert-butyl ether 1634-04-4 35 
methyl-( 1,4-chlorophenoxy)propionic 7085-19-0 7 
acid, 2­
methyl-4-chlorophenoxy acetic acid,2­ 94-74-6 3.S 
methyl-5-nitroaniline, 2­ 99-55-8 lO 

95-S3-4 50 
methylene bis(2-chloroaniline), 4,4'­
methylaniline, 2­

101-14-4 so 
methylene bromide 74-95.3 70 

methylene chloride 
 75-09-2 s 

90-12-0 20 

methylnaphthalene, 2­
methylnaphthalene, 1­

91-57-6 20 
methylphenol, 2- (o-<:resol) 95-48-7 35 

108-39-4 35 

106-44-5 4 

S1218-4S-2 105 
2!087-64-9 175 
74223-64-6 1750 
7786-34-7 1.8 
l08-10-I 560 

2385-85-5 I 
2212-67-1 14 
7439-98-7 35 

?Qµ~T NA NA . _l()()()()g<) . . testis 

..J;>Q~~J' NA NA . . 5_(~ . liyer . 


MC/ST NA NA 2100 noneobserved 

· · MC/ST 35 · · - °JS TC . _?~-- . stomach 

-.MC/ST NA NA . - --~~~ - ·- ,. !ti~n_ey~~v~,'wholebody.. 

·-· M~~T __-~~-~.. .. . .2}_oo.Q. TC .. .. 560Q __ . .. _ .kidney~I!~,.~hole body 


__ 0/ST ..._ 6500 .. _ - -·- 6500 ..._ _ TC. ..~ _«?______ ... ..- ..·- - . - -- · NOAEL __ . . 
_ MC/ST . .. ___0.01 ____0.01 _~-- __ 18 _ blood 

MC/ST NA NA 420 _ ------- nasaJcavity.. ___ . . 
MC/ST_. ·-· __!'!_~ --- ---N,L_____ ___ 4900__________liver, kidnq _. .... . __ _. 
MCIS-r__ 33600 33600 TC 350 . increased prostration, kidney, liver, ocular_ 
MC/ST NA NA 70 OPP RID 

- ---- - ---------·•-- ­
MC/ST 72 72 TC __3_s_______ kLd!'IC)'..t live{___ _ --·-· --·­PUC NA NA __1c..c.oo..c.__,.______carcinogen ·-- . ···- ·· . _ 
PQUC 26 26 TC __s_oo__,____ carcinogen,_ _. ··-·- · - -- ·- ­

___NUC NA NA .---..·-- soo - ---- carcinogen_____ -· - ---·- -· 
MC/ST NA NA 700 blood--+-----•··------ --- ... ·--- .. . ·- -· 

P/C IS80 annual 1580 annual N SO carcinogen 

12 



,, 


r.,.<11 JO, 1991Table 3b 
Groundwater Cleanup Targel Levels for Chapler62-785, F.A.C. 

naled 300-76-5 14 MC/ST 0.018 0.018 TC 140 central nervous system... ..,. - ·· 
naphthalene_ 91-20-3 20 0/ST 26 26 TC 200 blood-- - - - ·- · 
f!aphlhyl~ine, 2­ 91-59-8 IO !'QL!C NA NA 100 carcinogen 

~?P.ropami~e _ 
 15299-99-7 700 MC/ST 210 2IO TC deaeased weight gain. .. -- ....- . . . 1~ . 
nickel 7440-02-0 100 P/ST a 8.3 N !000¥ decreased body weight, female 

reproductive. ~idney, liver, skin..-·---- ·-· --·-- ­nfc:iei subsulfide (as,NiL_-_ -- --.... .J~OJS-72-2 . -· JQQ__________ .!!<;._ a 8.3 N .... __ IOOO_ car_cinogen 

nitrate 
 . _14797-55-8______ _!QQQQ -- _.. . _P/ . b b . .N _.JQOOQ9 _ _. _ _ . blood-··-··-··-- -- ------··- ­
nitrate+ nitrite 10000 P/ b b N 100000 blood 
nitrite - I 479US-<> . I000 - --P7 - h . 1, .. ··- -· N ~ .. ·- I0000 -· .. - -- -- -- ...... biood 

nitroan-ili-ne,~(3-) - ~ - --·­ ·- 99-09-2 _ ·--~- --PQUST.... NA . - ·- ·?-!~---- ·-· ---- __ 500 ~-: ·__ ·-- :~: :.-:· .. .REQ iii RID 

nitroaniline, o­ ___88-74-4 __ __ 50 ... ... _ PQUST NA __ ___ .N~ __ ___ ___~~--- · biood 
El~~i_lli;C?!-~ --- ----­ 100-01-6 21 MC/ST 1200 ----- _1200 . _ _TC. .. 210 ····-·· - ·-· ~ .~. -, . .. : ~ _t,.I_A_.. 

nitrobenzcne 
 -98-95-3 4 - . -·-pq_p-sr .. 90 90 TC 40 . __!4~3'.. ~I-~ _k1d~ey., ljver _ 
ni!!!>_p_!!enol, 4- _ 100-02-7 56 MC/ST 55 55 TC 560 HAL RID 

nitroso-di-ethylamif!e, N­ 55-18-5 4 ··: --~!!.~~~ ' ... O.!~ . _ ··- Q-!t_ __ ...H!'! ___ ___ 40 ___, --····----· ... ~~gen .. 

· nitroso-di-n-buhl_amine, N­ 924-16-3 4 __N~~--- ____ 0.16 __ __ ··-- _0.16 _ HH _ _ 40 ___ ---·--- . carcinogen 
nitroso-di-n:l!~PY!.amine, N- 621-64-7 4 PQUC 0.83 0.83 HH 40 ___ ------ .. ~!nog~'! 

nitroso-diff!~ylamLn_e,,_N_-_____ ____6_2-_75-9 _ _ _ 2 ____ PQUC__ · ... 0.53 ____ _ 0.53 __HH __20 - -~- _______ _ ~nogen _. 

nitroso-di(!henylamine, N- 86-30-6 . _____ L._._ ··- ...M9<;; __ .... -~- __ . -· ._-~ ---- _ -~~ ____].Q ___ ... _.. _ ..... carcinogen 

ni~so-N-meth}'.!eth~lamine, N- 10595-95-6 _ 8_______PQ!dC ... ___l.22 . ___ __ 1.22 .. .. ...... HH ·--· 80 -·- --·-- .. carcinogen 


_nitrosopyrrolidine, N- 930-SS-2 __ _ 8 _ _ PQ_l.(C . . NA NA 80 _ ~c!nogen 

nitrotoluene, m- 99-08-1 250 ____ _ PQUST __ 375 375 TC _ 2S00 . ___ ~ .. _.... sp,een 

nitrotoluene, o- 88-72-2 _ , ___ 250 ___ . __fQL/ST 550 S50 TC . 2S00 - ---·- · __ __spleen 

nitr~~oluen~1 _1!_· _ 99-99-0 250 __ _ ~ _ ..~?Q. . ~?0___ . . TC _ . . _2500 _ ~ .... ,spl~n . _ 

norflurazon 27314-13-2 280 MC/ST -~~- ...... .~A... ···-.. .. _1800_ _ .. _]iver._thyroid . 

octahydro-1357-tetranitro-1357- 2691-41-0 350 MC/ST 1250 1250 TC 3500 blood 

teLrazocine_{HMX] _ _ _______ 
 - - .. ..·------ ------ ·--- · -- ·- --··-·· 
octamethylpyropho~ramide ___ __ _ 152-~ 1000 . -~Q~~T. . NA NA .. · .. 10000 blood 

- - - - .,._,. + - -~----·· - - ·-. ­
19044-88-3 350 MC/ST NA NA 3500 _ bl~ liver: kidneyoryzal=i"~----- ---- - ---· -· -- - ·-- --··- ·--·-- -·­

oxadiazo_n_ __________ 19666-30-9 35 -- - MCJsf_.. 44 44 TC . 3S0 liver-· --- -- . - ---·-- - · --2000 ­oxamyl 23135-22-0 200 P/ST 8.5 8.S TC .. --d~body weight gafo and food 
.. ____ ______ _____ ___ ·- _- - -- --- · .. _ . . ____ .'?Ons~ption----·- - - · 

paraquat:;:___ ______ _ _ 1910-42-5 31.5 MC/ST .. __ 't?.. 47 TC 315 . - ·-- __ __ respiratory 
~ - _ ________ion___ 6-_3...c..8-_2_ .,_ _ ...c2 _ .•. ~Mc1~f. · 0.0~ _. __ 0.04 .. _____N . ____420 ....... ... _ _. - - · blood
sc...c. 4.;c.. · 
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Groundwater Cleanup Target Levels for Chapter 62-785, F.A.C. 

P/C 0.000045 0.000045 N 5 carcinogen 
annual avg.; annual avg.; 
0.014 max. 0.03 max. 

P/C 8.85 annual 8.85 annual N 30 carcinogen 

av~rage ... ! v~~ - · . ··­
.. .M~~T 305 305 TC 35~... • . blood 

PCBs [or Aroclor; or polychlorinated 
biphenyls) 

PCE [or tetrachloroethene] 

pebulate _ -···---·-- _ _ 
~ dimethalin ---·-·-- .. _ _ - · 
pentachlorobenzene 
~ntachloronitrobenzene 
pentachlorophenol 

permethrin 
phenanthrene 

1336-36-3 0.5 

127-18-4 3 

-----·-· -·--·· 
_ J l.!._4_:71-~ - _.....1~Q 
- ~04~7_-4_2-_I . _ __280 ·
_ 6_0_8_-9_3_-5_ - ---~.§____ 

82-68-8 12 
87-86-5 --, - · · 

52645-53-1 350 
85-01-8 210 

- ------------,,------t---...........--
13684-63-4 1750henmedi ham or betanal 

phenol 

phcnylenediamine, 111-

p_!lenylen~diamine, o­
P.hen_y_lenediamine, P: 
phenylphenol, 2-
phorate 
phosmet 

108-95-2 10 

__I0_8_-4_5-_2_.__ _42_ _ 
95-54-5 0.7 
106-50-3 1330 
90-43-7 18 
298-02-2 1.4 
732-11-6 140 

- ------ ------•·-- ----- - - - -
phosphine 7803-51-2 __12_5_ 
~ hthalic acid, p- 100-21-0 7000 

--_ ...MC/ST 10 -· ·· _ _ _ . rn ____ ___.TC ····-~800_ __ blood, liver 
___M_Cl~T . . .. 1.7 1.7 HH 56 kidf!9, liv~ 
-- ~ !!~- · · - -~.O~-- -···· - ·--· 0.04_ ~·- · ··""· ____ no____ , ~!~gen . 

P/C 8.2 annual 7.9 N IO carcinogen 
average; 30 

____ ___ ..max.; andc ---··-- ·-·-··---- ·--··--·- · - -·-- ·---- -· _
MC/ST 0.001 0.001 TC 3500 · liver 

MC/ST(a) 0.031 annual 0.031 annual N 2100 central nervous system, decreased body 
_______ ave~e average . ___ _ __ ·--w~~~ li':'~r ... ,.. - · __ 

MC/ST _ 199 _____· 199 TC ~Q9- ------~~-v~e'1'ec~- . _ . _ 
0/ST 6.5 6.5 TC 100 central nervous system, female 

---·- ___ -----------· -·-·-·- reproductive, lun$, fetus___ ··­
~ C/ST __ ___ NA ____~A 420 liver 

MC/C ____ NA __ _ ____ NA ____ 7___ ·- --- · -··· carci~gen.... .. 
MC/ST ·- . NA ··----·-- NA ___ ---· ·-- 13300 ·- . _____ . .. _ whole body 
MC/C . .. 35.S--·--·- 35.5 ____TC .. __ _ 180 _- · .. ..... __ . . . . _ carcinogen . . . 

MC/ST _ 0.0055 ·- __0.0055 __ ··-- · __ _14 ... . _ __ central nervous system .. ..... 
MC/ST 0.1 0.1 TC 1400 central nervous system, decreased body 

· - .....,. ._ ---···-·-------· ··- · ..·---· --·-· ·"·· . _ weight, liver . . 
- - ~.L _ NA _ _____NA_ _._ _____ 1250 _ ····- · • altered bodyweight 

MC/ST NA NA 70000 NA 
.P!ithalic an!!y.;;;;..c.;;..;~ - - --• __ 85-44-9 -=- ==-__-- ___-__-MC/Sf - ._____.N,~._ . ___.) '!~.-- . -··_--··· ..._J!IOOQO__ _-·- -- .. . . ki~. lungdride --- - - _;;..;;_..c..~:_~ ~~ •4000 _­
picloram 1918-02-1 500 __ ~~T. 70 70 TC 5000 liver 

-0.0000.is ·- - 0.0000.is - ...N ·-·-·- s·- .. carcinogenpolychlorinated biphcnyls (PCBs) [or 1336-36-3 0.5 P/C 
Aroclor) annual avg.; annual avg.; 

0.014 max. O.o3 max. 
potassium cyanide 151-50-8 350 __ MC/ST -~- . -~ :·~is__-·:=·=-=-·:s.s____T£ .=··Jsoo·~ ~ - -~~~e damage, thyroid, weight'io~ 
.l!:.::ro=fl=ural=in"----------- • --2_6_3..,99_-_36-_0_.

1 
___4_2 MC/ST . . _____,NA ·-·· --- NA ___ _ ·-· 420 ___ _ _ _ __ . none observed 

..r:Pc:.::ro:::m::.:e:::to:::n:___ ________•_1_6_1_0-_1_8-0__.,___I0-'5__ MC/ST 600 600 TC 1050 . none observed 

..cP..;_;rome;.;.: n _ _________ 72__ 19-6 _:.;.;;.;;.; try,t..;.;;.. ___ 87-___~_ 28 MC/~L. .. • ____..1!____ ____Jl_ _ TC.. -·-· . 2~Q-=::_ ~-~~:~ bone rrt~~, kidney~ iiv~r .. 
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...,..,130, 1998Table Jb 
Groundwater Cleanup Target Levels for Chapter 62-785, F.A.C. 

pron~ide 23950-58-5 53 MC/ST NA NA 530 none observed 
·1918-i6--7 91 MC/ST 11.5 11.5 TC 910 decreased weight gainP!'OP~ ~Lo~-- .. 

proP.~!li!____, __ _ ______ _ . _!~:~8_-( -~ _ . ~~_ ~9~T. 20 20 TC 350 spleen 
.. 23_g._3_5-8 _ ___ !~9- MC/ST 1.55 1.55 TC 1400 __ noneo~rvedpropargite - -- --- . - ..... . -- -· 

propEine___ __ ___ __ .. . __ ... !~?1~~- ··· _... _1~ _ . _ ... MQ§T 185 !~~ .. tc· -·___J40 ... _ decrease in body weight 
.~pham ___ ______ ____ .. ____ __ _ _l~~-4~7.2_ . ___ _140__ .. MC/ST 500 500 TC • __ }!~ _. .. _ =~~ nerv~~ system, spleen 
~picon_3:?-0le _ _ _ _ _§Q?Q7-90-1 ___?g___. . . . _Mf/ST. 25.5 . 25.5_____ .TC -·- __900~ __ ... __ __ g~!~irritation 
~ ur [or baygon) 114-26-1_ _ 5 ·- ___ PQ!dfil" __ 0.35 __ (!.35 __ . . . I~- ·-· 50 _____ ____ ~I~ ~tra! nervous system 
_E!2P.ylenegl~yco_l_ _______ 51-55-6 _ 140000_ ___ MC/ST ._ •.._._35500 .. . .... 35500 . . .. TC . _ 1400000___ -· - ···· · - · - ·..· - blood ... . 
~Y!~~!Ycol monoethyl ether I569-02-4 4900 _- ·- _ _.~.PH _ ...____~A_ ..... __ !'!~. _ _ _ _49000 .. _ __ ___d~_wei~t gain 
~ylene_ox_id_e____ 15-56-9 5000_ ___ ,__fQLJC _ ___ NA ... . __ NA - ------ ___ 50000 - · ·- - ·---... ..... _carcinogen .. 
l?}'.drin ______ _ _ _ 51630-58-1 1750 ·- MC/ST ____ _0.00035 __ . _0.00035 __ TC _ 17500 ·-- ______ __neurological dysfunction __ 
pyrene 129-00-0 210 MC/ST 0.3 0.3 TC 2100 central nervous system. decreased body 

-----1----- - - - - - _ __ ,. _ __ --- ----- ------ ·-----· weight.kidney _ 
PYrid.:..:.in=e_ ___ ______• ·-""11'-"0--'8'-"6-_1_ _7__ ~UST__ 1300 1300 TC 70 liver 
radium, 226and228combined 7440-14-4 5pCi/L _ P _ __ 5pCi!L_____5_pC_i!L__ N_ - ==-~~-=-1'..A :-.- -~ - ·_ :__ _.. 
ROX (orhcxahydro-l ,3,5-trinitro-1,3,5- 121-82-4 I PQLJC 180 180 TC 10 carcinogen 

triazine] _ ___ --·----- -- -------- ------- --- ·-···- ________ .... -·­
resmethrin 10453-86-8 210 MC/ST ___ 0.0026 ---·- 0.0026 __TC - ~00 ___ ____ ___ reproductive___ . .. __ 
ronnel - -----1·- ---- MC/ST ... _ - · 0.061 __ . . 0.061 - ·TC _ 3500___ __ blood.central nervous system, liver299-84-3 350 
rotenonc 83-79-4 28 MC/ST_ _ 0.115··- - _ 0.115 __ TC 280 ___ _ decreased offspring weight 

..:.R;;;::un u.c..P..1.:lo=r_...g""ly-"--=== e],_____ • __ --'-----'----'-- --700 _ P/ST _ ---- 115 __ .•. __ 115 __ TC 7000 _____ _ _ _kidneyo~ :.:c:d:.:: phosat__. 1071-83-6 1-- -- _ _ _ __
selenious acid (as Sc) 7783-00-8 35 MC/ST 40 40 TC 350 selenosis 
selenium 7782-49-2 50 P/ST 5 71 N 500 central nervous system, gastrointestinal, 

skin 
7440-22-4 100 S/ST ..... .. . 0.07__ __ __ ______ _0.35 .... NI## ___ 1000__ _____ __.___ __ heart.liver. skin
silver'----------­

silvex [or trichlorophenoxy proprionic 93-72-1 so P/ST NA NA 500 liver 
acid, 2(2,4,5)-} 

5.8 5.8 HH 40simazine 122-34-9 4 P/C .. __..._..___ - ·- - -- --­1---- -- - - --·· 
sodium _ _ _ _!60000 _ _ P e NA N 1600000_ 7440-23-5 __ ·­ ... - ··-· 

; sodium cyanide (as Cn) 143-33-9 280 _ ··- MC/ST . . __ . _3.79 ... - -·-·· 3.79 __ •__ TC _ .2•.... ·- -- ----~~~oussySicm 
strontium 7440-24-6 4200 MC/ST NA NA 42000 bone 
strychnine 57-24-9 100 PQlJS! _ __ __ }L _ -· J! ___ TC -~ _ ·- ~~peciti~1o~i~itylhislopalhology

...::.styren=:._.- ---- - -:--:-:::-:-: 100 . ____ _::,<.;;;.:.:e ---•--1:-:00-42-5:----t P/SJ -·­ 455 455 TC 1000 blood, liver 

sulfate 14808-79-8 250000 _ _ SI_ ___ _ 
--· -~- ------·- - ·- _ ~ --- _ 2500000 - · -- _. ... --~~ 

t s 
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April JO, 1991TableJb 
Groundwater Cleanup Target Levels for Chapter 62-785, F.A.C. 

80.7 annual 80.7 annual N 30 carcinogen 
av~rage av~age 

teb~lhiru~~-~~.~:~~-=---- =~·-:~=~--~ ~~34014-18-f~ =·490_ MC/ST 307 307 TC . . .. 4900. decreased bc:>dy weight gain 
0.002 0.002 .. J~ 1400 · none~bsc:rved 

~:::~os_______. - - · - - --!~t~~1-· - ~f -- ~g~~ 
2450 2450 TC . __ .?!~.:. ~ . . ii_v~i.; ibyroid~------ --- ­

terbufos 13071-79-9 0.5 PQUST 0.01 0.01 · · TC ... .. . . ?_ ,. _,.. __.. _c~tra_! ~C!"o~system 

terbutryn 886-50-0 _ _ 330__ . - .. t<[usf ..
"-'"'--------- ­ --· } '.L. . .. . .... ~-!... . ....T~ ___ 3300 __ ____ . __ _ . _blood .. . 

tetrachlorobenz.ene, 1,2,4,5- 95-94-3 4 __ fQUST_.... 
 2.3 2.3 HH 40 kidne . . -- y -·· ..... .. 

..;.tetrachlo ----'__ "'""l'""."-'l.--'-'1,'-2· 1• 6 """-' 0-6 1 _ ..M.Q!£.;.;;.~ ""'-'-roethan'-'-e, _____ --~30-2;;..;_ ;....._.______ _ ··- NA ---···- NA___ ___ 10 ·-· .. __ . _ _ .. ... carcinogen ·-· _ _.• _ . . -···· 
tetrachloroethane, I,1,2,2- 79-34--5 0.5 PQUC I0.8 annual 10.8 annual N S carcinogen 


average average 

tetrachloroethene [or PCE) 127-18-4 3 P/C 
 8.85 annual 8.85 annual N 30 carcinogen 

_ __,average averag,_e___ •---- ____ 
1 

-'-tetr_ac_h_lo_rs..... -"1 .______ 58-90-2_ .__ 2 _ . 4.5 4.5 TC 2100 liver_ op._h_eno_l,_,2 3_,,'-4,6- _____ _ _ _10__, __MC/ST___ 
tetraethyl dithiopyrophosphate 3689-24-5 3.5 PQUST 0.0115 0.01 JS TC 35 blood • - -- ­
thallium 7440-28-0 2 P/ 6.3 6.3 N 20 blood. hajr, liver 
thallium acetate as TI 563-68-8 0.6 MC/ST __ J0,____~_A_ ___ __ _ -6=--- blood, hajr, liver 

1 
thallium carbonate (as Tl) 6533-73-9 0.6 MC/ST NA NA 6 · blood, hair, liver 
thallium chloride (as Tl) 7791-12-0 0.6 MC/ST __ NA_ _ NA - 6 blood. hajr, liver 
thallium nitrate (as TI) 10102-45-0 0.6 MC/ST NA NA 6 ---~!~,)lajr, !!~«:!'__. _-·... _ 
thalliumsulfate(asTI) 7446-18-6 ~.6 M '--'-'- 26°· 26 TC 6 ___ ,._ ,_ blood.hair1.livcr ·· · ··-· - ­1--0 ;;.....-j,--'-...;;..C/ST _ _ ·­
thiocyanomethylthio)-ben:zothiazole, 2-( 21564-17-0 2IO MC/ST 0.435 - 0.435 TC 2100 stomach 

_._[T_C_M_T_B..._) ________·•----------+----- ···---- ·---- -----·--- ­
-=th.;..=iram='------------•---'13_7_-2_6-_8_,.__ _3_5 __ _ MC/ST ___ __ 0.168 ··- 0.168 TC 350 ·- · ---··· --... reproduction 
tin _ :.....;;...;.;;;. 3..;;.. 4;..;;;;OO - -MC/SI__ - · .. NA _____. NA_______ _ 42000 . ... -·----·-· kidney1 liver...7440-..;. J•..;.S_..__ 2.c.~-, 
-,o-lu_e_n:;:e=====================·._ _ I0_8_-8...,.8-_3,---t-__4,....0__ S/ST . - ·- 475 ·- - ··- -··- 475 .. __ __ TC .. 400 ___ ··- . ... . .. kidney, .liver . . 
.ccto = n.;;.._ 9_5-_8_0-7_ 1- IOO . _ PQUC _ ____ NA __ __ NA____ _ 1000 - ·· -·· _ . .. . ... carcinogen__ _:..:lu::.:e:..:.;nc:..e--=2.z....;,4c....c-d::..:.iami;.;.;e ______• __ _ _ __ _ . _ _
.cc :........ __________ .:...;;..;....;.;;. -0 -1- l;..;;S..;.__,___ PQ!.JC .. __ NA _ ·--- NA ··-- · . . 1500 . ·- ---- _ .. carcinogen ..lo:..:l::.:ui=di::.:nc::.,e,,.,.p- __ 106-49,_..;~ -- O _ - - . 
total dissolved solids [TDS] C-010 500000 SI NA NA 5000000 NA 

.ccto::..:.x:.::a1:ephc:..::en:.:..:e-=-----------i•- -=8-=-00-=--=-l·..,.,3S::---:-2_1__ 3.,.--- __ P/C - - ·· ..... 0.0.<JQL.____ 0.0002 N _ -1!__ __ ..._ . ... .. _ .?f~jnogen .. 
7 

·..c...tn_·a_ll_at_e_____ _____ _ _2_30_3_-1_7_-s_ ___9_1_.-.,_ .MCIS!...... ___65____ ~ ·-- TC .910 --- ·- · - ·· liver.spleen _
11 

.:;;.tr.:..: · as ;;._n..._)_.["'-T_B..;..-'-'-- _ _ 9 -1- _ 1 _. PQUST __ _ __Q:9_~ 0.05 _ 100 __ ...- ..... ..... i'!I~~~ib=-=u~ty...:.;lt:.:..:ii;:...;1u::..cx.:..:ide~("";....;S TOJ ---•--5-6---35_·_ _ 1_0__ TC - ~ystem_. 

trichloro-1,2,2,-tritluoroethane, 1,1,2- 76-13-1 500000 .. ._ fQ!J§.I_ --.-~A NA --~~__ ·--·· psy~~~o~~r.impajnnent 

-=Iri.c.:..:lo..:.;ro::.::ace=t=-=ic..:ccc..id-::-::--------ill--7-6-03-9 -1-_-300-'-- HAUST 100000 100000 TC 3000
e:..: h.:.:: ac~ _ _ _ - HAL RID 
trichlorobenzene, 1,2,3- 87-61-6 70 MC/ST(d) 85 85 TC 700 increased adrenal weights:cenlralnervow 
- ----- --------'"------'----- ·· -----·- __.. ·-·-·- _ ··- · ------ · - ·- __ - - -·- _··- · . ... , . . ~fS~em 
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Groundwater Cleanup Target Levels for Chapter 62-785, F.A.C. 

trichlorobenzene, 1,2,4- 120-82-1 70 P/ST 22.S 22.S TC 700 increased adrenal weights, central nervous 
system.. .. . .. .- ---·- - -·- · ·- -·- - ---- -··· - -·--·- . .. ­

trichlorobenzene, 1,3,S- I08-70-J 42 HAUST NA NA ··-120 ttAi.ittti· ··· - - ----· 
trichloroethane,.1,1,I- ·-- -- ·- - ·- -- ___71-55-6_ . 200 - .~(~T 270 ifo TC 2000 .. NA 
trichloroethane, I,1,2- 79-00-5 s P/C 28.S 28.5 HH 50 ~c~nogen·----· .. 
trichloroethene [or TCE] • 79-01-6 3 ·-··-i>,c 80.7 annual -80.7' annual N 30 carcinogen 

-----· __ _____ ... _!\v_erage _____ ___!v_eragl? _ ·-·----· ·· - ·-- ·--· -·- . .. -- - . .
trichloroOuoromethane 75-69-4 _ 2100 _·- __ MC/ST __ . - · NA -------· NA ..-----·-· _ i~__ ~J~!n~~~-S>.'..S.!.c:.!"! h~ !iver,_lung--- - •·---- ­
trichlorophenol, 2.,4,S­ 95-95-4 4_ ___. - ~Q!,{Q____ 22.S__ _ 22.5_ ___ _ TC -·- 40 ·-· - ---·-·-_,_kidney, liver ... 
trichlorophenol, 2,4,6- 88-06-2 S PQUC 6.5 annual 6.5 annual N 50 carcinogen 

average averag~ • - --·-------- ·-- .• 
_!!ichlorophenoxy acetic acid, 2,4,S­ ___93_-_76-_5_ ...__ _70_ _ ______M_C/_§L_ . ._ __J~?·---·-- ·- 145..__ TC . __ .100___ . ···-- _p~teinu~!l.. .. ... 
trichlorophenoxy proprionic acid, 93-72-1 SO P/ST NA NA SOO liver 
2(2,4,5)- (or silvex]~~~~--~ - -----·---------- 1- --- - -------------- -----•---­
trichloropropane, 1,1,2- 598-77-6 35 MC/ST NA NA 3S0 - - -~~Jiver,thyroid____, __ . 
_!!ichloropropane, l,2,3- 96-18-4 S _ PQUC- ·- ~ 0.26 HH 50 ---- · carcinogen _ .... • .. __ _ 
trichloropropene, 1,2,3- 96-19-S 35 MC/ST NA NA TC 3S0 ~e 

- - MC/C - 0.78 0.78 HH ----- ·-- - -·· tritlura.::.J:..:..:in-'--________ ___ _ _ __ ______ --·- - ------- 45 carcinogen _ _·- ­15_82-09-8 1 4.5 __ . 
trimethylphosphate 512-S6-I SO PQUC __NA _ _ _ NA___ _ __ 500 _ _______ carcinog_en__ __... ... -·-- · 

trimethylbenzene, 1,2,3- S26-73-8 lO !Q!dST -~) _ NA _ _ ___NA - - --· 100 . ----- - - NA --···· _ ___ . . _ 

trimethylbenzene, 1,2,4- 95-63-6 lO .-J>.QY.JL... 217.5 217.S TC 100 - - ----~~ ..... .... ..... . . _ __ _ 

trimethylbenzene, 1,3,S- 108-67-8 10 PQUO _ _1_!~ 215 TC 100 NA 

trinitrobenzene, 1,3,5- 99-35-4 32 PQUST ____ 19 19 ___ ___ TC_ 320__ _ ·--·--------~Jeen _ . _.. ,..._. 

trinitrophenylmethylnitramine 479-45-8 70 MC/ST . _ NA __ NA 700 _ ·-·---- kidneyLliver, spleen .. 

trinitrotoluene, 2,4,6- 118-96-7 10 PQUC_ , _ 49 49 TC 100 _ ··----- ---C!':£.i~gef! ....... __ .. _ . 

TRPH SOOO #1## SOOO 5000 1### 50000 NA 

uranium 7440-61-1 21 MC/ST NA NA·-- - ·-·- -·- ·210 ··-·- - - - · -NA -··· 

vanadium 7440-62-2 49 MC/ST NA NA •490 NOAEL ­
vanadium pentoxi__de_(~as_ V~ >~---· 1314-62-1 63 MC/ST 12.5 12.S TC 630 - hair ·- · ·· ·· · -- ­
vanadium sulfate (as V) 36907-42-3 140 MC/ST NA NA 1400 none observed 

vemam 1929-77-7 --7 _ _ MC/ST 11.S J I.S. TC • 70 ··- - -- ·---·- decreased body·weight 

vinyl acetate 108-05-4 88 0/ST -·· - ·-·-· 700__ __ _ __700 ___ TC . - · 880 _ _ ___ nasal epitheliaf lesions 

vinyl chloride 7S-Ol-4 I P/C __NA______ NA _ . ___10_____ ·---··· . ____carcinogen . .. 

white phosphorous 7723-14-0 0.1 _ MC/ST _ NA 0.1___ N __ I _ __ . forelimb hair .lo55y parturition mo~!ty 

xylenes 1330-20-7 20 S/ST 370 370 TC 200 centralnervoussystem,kidney,wholebody 


----- - -------'"----- --'-------- - --·-. -· · 
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April 30, 1991Table3b 
Groundwater Cleanup Target levels for Chapter 62-785, F.A.C. 

_ __ SIST . a 86 N 50000zinc 
MC/ST 1.5 I.S TC 21000zinc chloride (as Zn) ---·- --· 1314-84-7 MC/STzinc phosphide .... _.NA .. ___ . NA ---- 21·- ·---·-··· 

12122-67-7 MC/ST 13.5 13.5 TC 3500zineb 
ass test testtoxici bioassa tests 

GCTLs for other chemicals can be found in Chapters 62-550 and 62-520, F .A.C. 
N =As provided in Chapter 62-302, F.A.C. 
TC= Toxicity Criteria, 1/20 ofapplicable LCSO data. 
C=Carcinogen 
ST= Systemic Toxicant 
PQL = Permissible Quantitation Limit 
MRL = Minimum Risk Level from A TSDR Toxicant Profile 
# = Based on similarity to chloride considerations as provided in Chapter 62-302, F .A.C. 
## = As provided in Chapter 62-302, F.A.C. Toxicity Criteria (marine); Numerical (freshwater) 
### =Based on similarity to oil and grease standard as provided in Chapter 62-302, F.A.C. 

a = Hardness-dependent per Chapter 62-302, F.A.C. 

b = Not greater than 100" above background. 

c "' pH-dependent per Chapter 62-302, F.A.C. 

d .,. Shall not be increased more than S00.4 above background or to 1275, whichever is greater (Per Chapter 62-302, F .A.C.). 
e "" Unless otherwise stated, all criteria express the maximum not to be exceeded at any time. 
P = Florida Department ofEnvironmental Protection Groundwater Standard. 
S = Florida Department of Environmental Protection Secondary Groundwater Standard. 
MC = Florida Department ofEnvirorunental Protection Groundwater Guidance Concentration based on minimum criteria. 
• = As provided in Chapter 62-302, F .A.C. If the PQL using the most sensitive and currently available technology is higher than the specified criterion, the PQL shall be used. 

••= Based on Specific Conductance and Salinity as provided in Chapter 62-302, F.A.C. 

O= Florida Department ofEnvironmental Protection Groundwater Guidance Concentration based on organoleptic criteria. 

Surrogate (a): Surrogate RID based on other non-carcinogenic PAHs (e.g., pyrene). 

Surrogate (b): Surrogate RID based on oral RID for HCH-gamma (lindane). 

Surrogate (c): Surrogate RID based on other non-carcinogenic PAHs (e.g., naphthalene). 

Surrogate ( d): Surrogate based on Prima,y Groundwater Standard for 1.2,4-trichlorobenzene. 

Surrogate (e): Surrogate based on Prima,y Groundwater Standard for 1,2,4-trimethylbenzene. 

Surrogate (f): Surrogate RID based on oral RID for 2-chlorophenol. 

Surrogate (g): Surrogate RID based on oral RID for 2,4-dichlorophenol. 
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April 30, 1991Table3b 
Groundwater Cleanup Target Levels for Chapter 62-785, F.A.C. 

¥=The residential SCTL for nickel is based on non-carcinogenic endpoints and the industrial SCTL is based on carcinogenic endpoints. 
As a result, the Groundwater ofLow Yield/Poor Quality Criteria is based on the more conservative non-carcinogenic endpoint. 

ND= Not developed at time ofrule adoption. Check current status in Chapter 62-302, F.A.C. 
NA =Not available at time ofrule adoption. 

pass test= "pass test" shall mean mortality less than fifty pm:cnt in a 96-hour acute toxicity test performed, in predominantly fresh waters, 
on both Cyprinella lccdsi (bannerfin shiner) and Ceriodaphnia dubia (waler flea), and in predominantJy marine waters, 
on both Menidia beryllina (inland silversides) and Amcricamysis bahia (possum shrimp). 

Note: Ifmore than one contaminant is present at a site, the direct exposure values are to be moditied, ifnecessary, such that the sum ofthe hazard quotients 
for non-carcinogenic contaminants affecting the same organ(s) s is I or less. For carcinogens, the direct exposure values shall be modified such that the excess 
cumulative Ufetime risk level posed by the contaminants is l .OE-06. 
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Table 4a April ~ . 1998 
Sources and Derivation ofToxicity Values Used in Calculations for Carcinogens 

0.5 RS 8.7E-03acephate ________________ ... _ ---·- · - .. ­--···--- -·· ·- ­
acrylamide ____ 0.5 RS 4.5E+oo 

. _ ,.... . ····· ·- - - ...... .. ­- -- ·---·· ·---- .. -·-­
0.8 RV 5.4E-OIa~!)'~(!i:!it~i_l<E . . ­ - . - -- ·-- -··· -· - ·- . ­ --· ­

alachlor-- _.,. ________.,.. _______ --- ­ 0.8 RV 8.0E-02--- - . - ..-- ­ ··--- ---- . ... ­
aldrin 1.0 HS l.7E+ol 

.. 

. - .. ..--- ··---· --·-- - -··----·- -----··· .. . 
aniline 0.5 RS 5.7E-03 

' . . . ..... , ---	 ---- - · 
arsenic 0.95 	 A l.5E+o0 

- ------- - · ---- - -· . -~­
atrazine 0.5 RS 2.2E-Ol 

··--­
azobenzene 0.5 RS I.IE-01 

· ­ -- ·- - --- ­-
benzene 2.9E-020.9 	 A 
benzo(a)anthracene 0.5 	 A 7.JE-01 .. - - ·- ­

0.5 	 A~enzo(a)pyrene 7.3E+oo 
··- ­ - ----·· -· 

benzo(b)fluoranthene 0.5 	 A 7.3E-Ol----- · 
0.5 	 A 7.3E-02benzo(k)fluoranthene 

benzotrichloride 0.8 RV l.3E+ol - -- -· ··-·--­
l.7E-OJbenzyl chloride 0.8 RV --·­

0.006 	 Aberyllium 
bis (2-chloro-l-methylethyl) ether 0.8 RV 7.0E-02 
bis (2-chloroethyl)ether 0.8 RV I.JE+oo - ·-· 
bis (2-chloroisopropyl) ether 0.98 	 A 7.0E-02 
bis (2-ethylhexyl)phthalate 0.5 RS J.4E-02 

0.98 	 A 6.2E-02bromodichloromethane 
0.75 	 A 7.9E-03bromofonn 
0.5 RS 3.5E-03captan 

2.0E-020.8 RVcarbazole -· ·-· - - - ­-- · 
J.3E-01carbon tetrachloride 0.85 	 A 

--· ·--·­
0.8 	 A 3.5E-01chlordane ·-----­·---- ­

chlorobenzilate 0.57 	 HS - 2.7E-01_.,.______ 
1.0 	 A 6.1 E-03chloroform 
0.8 RV 1.3E-02chloromethane -·- . -- ·­
0.8 RV 2.SE-02chloronitrobenzene, o-

A. - ­---	 - ·- ·- -- ­
0.8 RV J.8E-02~ loronitrobenzene, p­ - ·-- ·-··. -· .,.. ' - -- -­

-

IRIS 
-· - .. 

IRIS ... . . 

IRIS 
HEAST-

IRIS .. ·- --·· 
IRIS,___..... .. 
IRIS --·· --· . -·-

HEAST-------.-.. 
IRIS -----·--------
IRIS----uSEPA 93 TEF-----
IRIS 

· ·---
SEPA 93 TEF 
SEPA 93 TEF 

JRIS 
IRIS 

REG Ill 
IRIS-

HEAST 
IRIS 
IRIS·-------
IRIS 

HEAST- --
HEAST 
---- ·-·-

IRIS 
· -

JRfS 
·---·- ·- -
HEAST 

IRIS ·--- - - -
HEAST 

·· · ·- -
HEAST 

··· ·- -- ---·-
HEAST .. ,.-------... --· 

J.7E-02 
~ - . - - . . ··- · ·- e":t~~la~ed. 

4.6E+oo 
... · - - - · - ... ·-
2.4E-Ol- . -
1.0E-01 .. - ·-· · ·

~xtrapolated 
l.7E+-01- .. -- - -· 1-:f~~
1.IE-02 

-- - ·-·- ·· -·· ··· 
e~_t~f)<!

l.5E+ol __R_------- - ·- ....·- -
4.4E-01 extrapolated--·--- ····-----· 
J.lE-01 . 

2.9E-02 
3.JE-01--
3.JE+oo 

_ 

.. 
3.tE-01 
3.IE-02 
1.6E+o1 
2.JE-01 

extrapolated 

8.4E+oo 
3.5E-02-----
1.2E+oo 
3.5E-02 _ HEAST 
2.8E-02 

__ 

REG _

extrapolated 

_ 

~-·------
6.3E-02-------~ 
3.9E-03------___ 
7.0E-03 . extrapolated---·--
2.5E-02 

_ ,.., _.... -··---···-~x_!ra~l~tf?d 
5.3E-02 _ 
3.SE-01 

-· 
2.7E-01-
8.JE-02------
6.3E-03----- ---__f!~A_
3.IE-02 · - ---- ·-- ...... ~~~
2.3E-02 _E~~!at~. .-·--·--- --··· ·- · 

~ .7E,-Q~. extrapolated 
!l~G. l!I . 9.0E+oo extrapolated 
HEAST 6.8E-01 extrapolated 

I.OE-01 extrapolated 

-ST . l.7E+-Ol extrapolated 
_la~~ 1.1E-02 extrapolated 

E9_I_I_I __ l .6E+oo extrapolated 
4.4E-O I extrapolated 

l~!S_ _ ...1:~~~.Q ~- _~x~raJJ?la!~-
HEAST _ lJ!!-02 . _ .extrapolated 
REG III . l.5E+oo__ _ extrapolated__ 
REG III . _ I.SE+ot___ ___extrapolated . 

u 
· ­

III _ ·-- .!:~~~- ·-··-·ex_tra~lated_ 
REG 111 	 . l.SE-01 _____ extrapolated 

__1.6E+ol __ extrapolated 
_ 2.1E-0I ____ extrapolated ... 

u 

-- · 
lRIS 

REG III __8.8E-02 -··-_extrapolated__ 

I_~~ ·--~..~~~ . ~~~rapola~~ _ -
__ 7.IE-02 .. ______extrapolated_. 

~~~_!ate<!_ _ }:.~~~- __ext~polat~_ -
xtra~~!ed___6.~~-::Q~.. _extrapol~t~_ 

HEAS!___ ~:J_E-0~ . . .. ex~polat~- .. 
. _?:0~-0~. . _ extrapola~ed 

~.~~:-~2. extrapolated 

.. 

-


-
 H~~~T_. ...!:.~~~~~- - ._extrapo~ate~ 
H~~~:t___ ___.4·1~-C!!_ extrapolat~d-

HEAST -·· ~·?~~·- extrapolated 
HEAST 6.1 E-03 . ..e~~lated 

s f ... . 1.6E-02 e~trapolate~ 
_ated . . 3.1E-02 extrapolated 

_ ~.3E-O~ extrapolated 



______ _ _ 

__ __ __ _ 

,' 
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chlorthalonil 0.5 RS I.I E-02------­- - ------­ - -­ - ---­ ·-··-­ HEAST 
~~r~mium (hexavalent) 0.013 A- ---- - ­ ---·- ----­ ··­ '' ... 
chrysene ----·· -·-­ __ _ 0.5 A---­ - -­ .. -­ . . ··-·-·- ­

n/a 
7.3E-03 
l.9E+oo 

U~EPA ?3 TEF 
crotonaldehyde 0.5 RS--­ - ---·-­ ----­ - -­ - - ­·- ·-­ --- ­ .. -. -·­ HEAST 

!)DD, 4,4'­ _____ ______0._8 __ __ ~ .. _?-~~-~.!. __ .. ~~~ 
!?D~.!j ,_4_'­--­- -­--­ ... _.. - - ·· .._ Q:! .. .. .. ~ __ _}:~'?~~1 . IRIS 
Q.DT, 4,4'­ ,,___ 0.8__ -··-­ A ___ }-~~-0~ ... ·---·-~~!~ 
diallate --·R~ _ __ ~-~ ~ Q2_ ., _____ ~E~0.5 . 

0.5dibenzo(a,h)anthracene A ~-3~-+-00 USEPA 93 TEF 
dibromo-3-chloropropane, 1,2­ HEAST0.5 RS 1.4E-+OO 
dibromochloromethane 0.75 A 8.4E-02- ---­~ IRIS 
dibromoethane, 1,2­ 0.98 A 8.SE-+-01 IRIS 
dichlorobenzene, 1,4­ 1.0 A 2.4E-02 HEAST 
dichlorobenzidine, 3,3­ 0.5 RS 4.5E-Ol IRIS 
dichloroethane, 1,2­ 1.0 A 9.IE-02 IRIS 

dichloroethene, 1,1­ 1.0 A 6.0E-01 IRIS 
dichloropropane, 1,2­ 1.0 A 7.0E-02 HEAST 
dichloropropene, 1,3­ 0.98 A l.SE-01 HEAST 

dichlorvos IRIS0.5 RS 2.9E-01 
- ·· 

dicofol REG lH (W)0.5 RS 4.4E-Ol 

dieldrin IRIS1.0 HS 1.6E-+01 -· 
dimethylaniline, 2,4­ HEAST0.5 RS 7.5E-01 

dinitrotoluene, 2,4­ IRIS1.0 HS 6.SE-01 -· 
dinitrotoluene, 2,6­ IRIS0.5 RS 6.SE-01 

dioxane, 1,4­ IRIS0.5 RS 1.1 E-02 

dioxin (2,3,7,8-TCDD) IRIS0.9 A l.5E-+05 

diphenylhydrazine, 1,2­ IRIS0.5 RS 8.0E-01 

epichlorohydrin lRJS0.8 RV 9.9E-03 - · 
ethyl acrylaye HEAST 
ethyl chloride .... ~G I~ 

0.8 
0.8 

RV 4.8E-02 
RV 2.9E-03 -

0.8ethylene oxide -~V __ 1..:.0E-+-!)~ ____ ___!fJA~l_'­
0.5formaldehyde RS n/at:.=.::.=:.=~ :.:.._­ --­ -------'-----­ --·­ ... -­ - . - - -

_?.2~~0~--. 
4.~~~l 
3.IE-:Q3 
~-~~-~-

.. extrapolated 
__ l~!S__ _ ___ 

__ ~-E<;, 111 __ 
RE.Q_ I_I ! . 

3.0E-01 . __ extrapolated____ 

--~-~~-01 .... extrapoJated . ..~:~&!>! extrapolated 
.. !·~·Cl! ... !:f~~~!-_ .. .. 4.~~~l . extral)'?lat~d 

_ST___.. ___!~~:<?_~ 
3.lE-+-00 

__2~E-03 
1.IE-01 

- --·· 
7.6E-01-
2.4E-02-
9.0E-01 

- ·· 
9. IE-02 
6.0E-01 
7.0E-02 
1.3E-01 

_ - ~!~:-01 
-- ~.8E-Ol 

--· _ l.:6E+ol 
.. _l:~E-+-00 

6.8E-Ol 
l .4E+oo 

··- _ ±~2E-02 
1.5E-+05 

_2.7E-OI 
_i:2E-03 

6.0E-02 
-- __3.6E-03 

extrapolated . 
REG 111 

IRIS 
extrapolated 

HEAST 
extrapolated 
ex~la~ed 

IRJS 

calc- lRIS 
extrapolated 

IRIS 
extrapolat~. 
ex~polated 

HEAST 
extrapolated 

extra~~J~ 
· extrapolat~. 

extrapolated 
• _ IRIS __ 

REG Ill 
REG IIL.. 

extrapolat~ 
__ _ extrapolated 

. __J~~E-(l~-- ·--- ~..Q.!11___ 
4.6E-02 REG III 

2.2~-02. extraJ)Olated 
n/a 

1.5E-02 extrapolated 
3.8E+oo extrapolated 
.3_._0!!:Q~ . extrapolated 

__ .1.:~!3:~_1 _ ...... extraPt?!a~~ . 
_ 1.5E+ot____ ,. extrapolated _ 

2.8E+oo __extrapolated 
1.1E-01 _ extrapo!ated _. 

_ 8.7E+ol _____ extrapolated__ 
2.4E-02 ___extrapolated ... 
9.0E-01 .__ extrapolated _ 
9.IE-02 ____ _extrapolated _ 

6.0E-01 -···-·-·- extrapolated __ 
7.0E-02 _ extrapolated _ 

.. 1.8E-Ol ·--· extrapolated__ 
_ 5.8E-01 _.. _.extrapolated . 
. 8.8E-01 __ ___extrapolated_. 

_ !A~~!. ·-·· _extra~lat~-­
___l_:5.~~-- ·- ~1!'3~l~te~_ 

---~·~.~:Q! . __ --~~trapo!a~e~-­
_,.J:.~.~~- ._~~tra~l~~--­
...~:~~~-~-~ . .. extrapolate~ 

.....!:I~~~-- _...... ex~lat~~ . 
_,..J.:~E~- ..... C?(_tra~lat~ 
____! •.2~:-0~-- .. .. ex~lated 
- ~.-_!>~02 _ . ····-extraJ)'?lat~ 
_ .} ~~-~-~ -- .e~lat~ 

J.3E+oo extrapolated 
n/a __,. - -· . -·-- -------- - -- --· ·-·--· .. --·­., 



/ 
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Sources and Derivation ofToxicity Values Used in Calculations for Carcinogens 
' 

0.4 A 4.SE-+-00 IRIS 4.SE-+-00 HEAST t~~ptachlor . -­ - -­ ___, -···· - ­ ' - ­- - - . -· -. . ' .. ~ --· . . ·- - -- ·- -- ---· . ·-· -·­ .... --­ -­ . .. .I E-+-0 t extrapolated . 
heptachlor epoxide _____- ·-­----·­__ 
hexachlorobenzene ···-------­ ---· - -­ · ·­ --- - --­
hexachlorobutadiene 
-­ - ·-­ · 
hexachlorocyclohexane, alpha­ ---­
~exachlorocyclohexane, beta­
hexachlorocyclohexane, iamma­
hexachloroethane 
hexahydro-1,3,5-trinitro-l,3,5-triazine 
indeno(1,2,3-cd)pyrene 
isophorone 
methoxy-5-nitroaniline, 2­
methylaniline, 2­
methylene bis(2-chloroaniline), 4,4'­
methylene chloride 
nickel subsulfide 
nitroso-di-ethylamine, N­
nitroso-di-n-butylamine, N­
nitroso-di-n-propylamine, N­
nitroso-N-methylethylamine, N­
nitrosodimethylamioe, N­
nitrosodiphenylamine, N-
PCBs 
r.entachloronitrobenzene 
pentachlorophenol 
phenylenediamine, o­
phenylphenol, 2­
propylene oxide 
simazine 
tetrachloroethane, l, I, l,2­
tetrachloroethane, 1,1,2,2­
tetrachloroethene 

0.4 A 9.1E-+-00 IRIS 9.tE-+-00 HEAST 2-----­- - ·-H " . ._.__ ... -· ·- .... .. ___ - ·--·­ -·· - --­ - ··­
.3E-+-01 extrapolated 

0.8 A l.6E-+-OO IRIS t.6E-+-OO HEAST 2. .--·· ·- -·­ - . -­ - ··­ - . ......... . ­ --.­ . ·­·---­ . . - OE-f-00 extrapolated 
1.0 A 7.8E-02 IRIS 7.7E-02 REG III 7----­ · .. ---­ ---·­ - .. -­ -­ -- -· + --­ · -· · -· · - · - · - · · -·­· --­

.8E-02 extrapolated 
0.974 A 6.3E-+-00 IRIS 6.3E-t00 HEAST 6 - - -­ ·· ·· ­ ..-­ · ­ - - ·-· ·­ -­ --­·­ ' ­ . ··--~---.­ - ··------­-­ .SE+oo extrapolated 
0.907 A l .8E-+-OO IRIS 1.8E-+-OO HEAST 2.---­ --­ --­ ___..., 

·­ -­ .. ·-·­ - - -­·-.. ... - ·----····-··- --·­--·-·· - ..... OE+oo extrapolated 
0.994 A J.3E-+-OO HEAST J.3E-t00 extrapol~ed- I·-·-­ - -.-- ­ - -·-·... ·-- ·-·-··- -­ ·-­ - · 

.3E-+-OO extrapolated 
0.8 RV 1.4E-02 IRIS l .4E-02 HEAST 1 - -­ - -­ - ·­----­ - - - ·-­
0.5 RS I.I E-01 JRIS 2.2E-Ol 2 .. - extrapolated 

.8E-02 . _. ~xtrapol~te~ .. 

.~~-0I_ _ . ~~m.~~~~ _ 
~E-+-00 ---· extrapolated _ 0.5 A 

o.s RS 
o.s RS 
0.5 RS 
o.s RS 
t.O A 

0.05 A 
0.5 RS 

0.80 RV 
0.475 A 
0.5 RS 
0.5 RS 
0.5 RS 

0.85 A 
0.5 RS 
0.5 A 
0.5 RS 
o.s RS 
0.8 RV 
0.5 RS 
0.8 RV ·-
0.7 A- ·-­ ----· 
1.0 A 

7.3E-Ol USEPA 93 TEF 3.JE-01----· 
9.SE-04 IRIS l .9E-03 -
4.6E-02 HEAST 9.2E-02 
2.4E-Ol HEAST 4.8E-01 
1.3E-OI HEAST 2.6E-Ol 
7.SE-03 IRJS 1.6E-03 

n/a t.7E+oo 
l .SE-+-02 IRIS l.5E-+-02 
5.4E-t00 IRIS 5.6E+oo 
7.0E-f-00 JRJS 1.5E-+-01 
2.2E-+-01 IRIS 4.4E+ot 
5.lE-+-01 IRIS 5.JE-+-01-.. 
4.9E-03 IRIS 9.8E-03 
2.0E-f-00 IRJS 4.0E-01 

-­
2.6E-OJ HEAST 5.2E-Ol 

-· 
. 

REG Ill 
extrapol~ted 
extrapolated 
extrapolated 
extrapolated 

IRJS 
HEAST 
REG Ill 
REG Ill 

extrapolated 
extrapolated 

HEAST 

1.-
1 ·­~~-03 --· __ __extrapolated . 
9-­.2E-02 .___ extrapolated _. 
4.8E-Ol .extra~lated__ 
2.6E-O1 ___extrapolated . 
7.SE-03 -·­ ·-·-extrapolated __ 

n/a 
-·- ·· · •-· -­ ·---·­

3.OE+o2 ____ extrapolated · 
6.8E+oo_____extrapolated _ 
1.SE-+-01 ____ ~~tra~~at~ _ 
4.- 4E+ol __ __extrapolated .. 
1. 

·--­
OE+o2 .. ___extrapolated__ _ 

extrae<>lat~- 9~~~3 . ... ~xtrapo~~~-­
~~~- .. "~~trapol~~ ­
:.2~-0!_ .. extrapolate<! . 

REG Ill 2... ___ 
extrapolated s ··-···. 

l.2E-OJ IRIS ___2.4E-OI __ extrapolated. 2--------· .. ·­ .4E-Ol ~x~po!ated 
4.7E-02 HEAST 9.4E-02 extrapolated 9 ·---·.4E-02 ex~po!aJ~ _ 
l.9E-03 HEAST 3.SE-03 extrapolat~ 3- -· ·­ .~~3.. extrapolat~ 
2.4E-OI IRIS l.3E-02 REG III 3-----­ - ·-­ - ·-.. -. .OE-01 ex~l~ted .. 
1.2E-01 HEAST 2.4E-Ol extrapolated 2 

e­- - -­
2.6E-02 IRIS 2.6E-02 HEAST 3----·- ·-· ­ --·- ·----· -·----· - - -

-~~~! _ ___ ~xtrapo!~ 
.~~-~~ _ extrapol~t~. 

2.0E-01 IRIS 2.0E-01 HEAST 2 -· · - ·- -·· - -· ­ . - .. ­ . -­- -­ ··-- -­··­ - ·--· -­ --· --­ .9E-01 extrapolated 
5.2E-02 REG Ill 2.0E-03 REG 111 5------­ ---·­ --- - · ­ - - · --­ .... . 

-· - · ··---­- ---­ -­ ·· · ·· • + 

.2E-02 extrapolated 
3 
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-··:;~,-~.--,-,,,,.,.,,~.- /,' .~·~·~~·=-=··~·.-,-"'"/'.""''-,,,=~,,,=--,,,,...j ~~,,..- 4·,-•· , · · r · - .. .""'l.:"""'" ~ -.------,---~-----···
!,(,.. -,; . •• , , • ~ ::·+; . ; , '.,s • .. ~.,, ,,;,... • {;. ·,' ,,AA···f(~'~"'~ }1-.;j{f ,: · ·Jhi ,,,·,: iL'I <, . ;,!'• '! l; ' · ..f l},i:'A 'i 1(,j ; ,,
f:';~~'~'f]li..-~,J:,";:. ,:<: :,-,;,/!,1··:,:V~~;l4i /3;'~A~:\:-;>:~~~ (tff~~ f._.7 t;-~ 1.. ~ ::.--~~:~,~::~ ¥,\,.,.~~ ..~ <',?A,~:·.,•~,.__ ' ,.; 

tt.t,'.,i'l\'-'•'•J ~th•,,,-'\t~,,:, ,,,,_\~i[f j ,·,;-4 ,i,,, ; l;,,' >p· 73;,•}JJi.lJ.!~ lt·,::,.7f:1h1l ~J'.·,,i..U,>:i: ... ·,:•,• f,.• .: · t(,,f.~! .:0: ,,;;;· . ',,1 ,J I~- •" · ; 
,., ...,, , •. _,,,. __ ~_~_~.,.,.,.,,."' ,,~ ,_,, •• _,,;--;/ -- ""----- -'""""'~"''"'A,;c;i. ~ ~ .. ~ ~"'l,,,.,......_..... ~~:;l<:1,, .~v __ .... _,,.,,,...~..,~- ... ~----s.... _~,.., """''_-+-..::__~:__ ·­

toluidin~, p­ 0.5 RS I .9E-OI HEAST 3.SE-01 __ extrapolated 3.SE-01 extrapola!e~- . . ... -- ---­ - · .... -.... . -:-­- . -·. ··- ·- - ··-· --- -. ·-- ­
toxaphene 0.63 HS l.JE+oO IRIS 1.tE+oo [RIS 1.7E+oo ~~~J?Olate~1. . . . .... . .... - ,, _ ___- - - ------ -- ··- --- . . - ... -... . 
~_£~1oroethane, l,1,2­

>-·- ----- - - ··· - ·-·- . ·-·· - -· 
0.81 A 5.7E-02 IRIS 5.7E-02 HEAST 7.0E-02 .extrapolat~

t • • , --- v •- •• ... ' ....- · · · ·- -- ..-..- .---·- ·--- .. -- - ·-..··-·­ - ''' .--· - --. ' 
trichloroethene 0.945 A l.lE-02 REG III 6.0E-03 REG Ill l.2E-02 ~xtrapolated .,,, _ ...--.-..--- · ·- - .. - -··-- . . ···­ ·-----·· ..- ···- ···------- - ·-·-- . ·- · .. • · ··- -u · ­
trichlorophenol, 2,4,6­ 0.5 RS l.lE-02 IRIS 1.0E-02 HEAST 2.2E-02 . ~~trapoJ~ted...... , ­- ·- ·- ·- ­ -------·-- -----·- ·-­·- -. - - ··- -· . ------··- . . - ·····- ·· 
trichloropropane, 1,2,3­ 0.8 RV 7.0E+oo IRIS ..- 8.8E+oo -··· extrapolated_ 8.8E+oo e~trapo!a!~... - ... -- ... .. 
trifluralin 

1--··--- ------­ ' -- ·-· - - ···- ·· ..·­
0.2 HS 7.7E-03 IRIS _ _3.9E-02_ e~Jated_ ·-· 3.9E-02.. .. _··- extrapolated__-··· - ---- --· ... _---·--··---­

trimethyl phosphate 0.50 RS 3.7E-02 HEAST 7.4E-02 _ extrapolated _7.4E-02 extrapol~!_ed-
3.0E-02 IRIS 6.0E-02 extrapolatedtrinitrotoluene, 2,4,6­ 0.5 RS 6.0E-02 __ extrapolated_ 

·­
0.875 A 1.9E+oo HEAST 3.0E-01 HEAST 2.2E+o0 extrapolatedvinyl chloride 

GI: Gastrointestinal 

RS: USEPA Region IV Supplemental Guidance to RAGS: Human Health Bulletin, 1996. Absorption factor for semi-volatile organic chemicals. 

RV: USEPA Region IV Supplemental Guidance to RAGS: Human Health Bulletin. 1996. Absorption factor for volatile organic cliemicals. 


A: Agency for Toxic Substances and Disease Registry Toxicological Profiles. 


HS: Hazardous Substances Database 


HEAST: Health Effects Assessment Summary Tables. 


IRIS: Integrated Risk Infonnation System. 

REG III: USEPA Region Ill Risk-Based Concentration Table. 

USEPA 93 TEF: USEPA Provisi(?nal Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons (EPA/600/R-93/089). 


n/a: not applicable 
WD = withdrawn 

4 
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Sources and Derivation of Toxicity Values Used in Calculations for Noncarcinogens 

~~;r:"~ '* -~~~ffl-a~~-;~JrFr;rr,,rr·;Y'r~~~I~r,1r~ffl"tffl'r~z1~;1c (t:.~;;Jj"~I~a;$~u U ~.!.~;~r"irft 
J\1.~~H~~,,:lf~~ ~i 
rjt_ ~ {ff; ..._ ~;!'~ 

-.;*fu (; -·'3
fflA.:'f,;r*\".4"f,~ "'·-- .,
..l.J.1.4.~..~,~ •.}•~c..!'".i 

s-::c.-:- z:;n"'r:tirs ·rr,- -.,·=;,~z,:
,)~'-"':!>~ tt~t::tf\1.-f;;:> ·.,.·,I

\~-~.t"-/ , -~t':--i~_ ·'-_',._,_ 
acenaphthene o.s A 6.0E-02 IRIS 3.0E-02 extrapolated 3.0E-02 extrapolated liver 
accnaphthylene 0.5 RS 3.0E-02 IRIS (WD) 2.0E-02 extrapolated 2.0E-02 extrapolated decreased body weight, liver 
acetone 0.8 RV t.OE-01 IRIS 8.0E-02 extrapolated 8.0E-02 extrapolated central nervous system, kidney, liver 
acetonitrile 0.8 RV 6.0E-03 IRIS 6.0E-04 extrapolated• S.OE-03 extrapolated blood. liver 

Rte 2.0E-03 (IRIS) 
acelophenone 0.8 RV I.OE-01 IRIS 8.0E-02 extrapolated 8.0E--02 extrapolated general toxicity 
acrolein 0.8 RV 2.0E-02 HEAST 6.0E-06 REG Ill 2.0E-02 extrapolated respiratory (nasal epithelium) 
acrylic acid O.S RS S.OE-01 IRIS 3.0E-01 extrapolated 3.0E-01 extrapolated 
aldicarb 1.0 HS 1.0E-03 IRIS I.OE-03 extrapolated t.OE-03 extrapolated central nervous system 
allyl alcohol o.s RS S.OE-03 IRIS 3.0E-03 extrapolated 3.0E-03 extrapolated kidney, liver 
aluminum 0.04 A 1.0E+oo REG Ill I.OE-03 REG Ill 4.0E-02 extrapolated altered body weight 
aluminum phosphide 0.2 RI 4.0E-04 IRIS 8.0E-OS extrapolated 8.0E-OS extrapolated altCRd body weight 
ametryn 0.679 HS 9.0E-03 IRIS 6.0E-03 extrapolated 6.0E-03 extrapolated liver 
ammonia 0.8 RV NA 3.0E-02 extrapolated• 3.0E-02 extrapolated lungs, nasal cavity 

RIC I.OE-01 (IRIS) 
ammonium sulfamate 0.2 RI 2.0E-01 IRIS 4.0E-02 extrapolated 4.0E-02 extrapolated decreased body weight 
anlhracene o.s A 3.0E-01 IRIS 2.0E-01 extrapolated 2.0E-01 extrapolated none observed 
antimony 0.01 A 4.0E-04 IRIS 4.0E-06 extrapolated 4.0E-06 extrapolated blood, increased mortality 
antimony pentoxide (as Sb) 0.2 RI S.OE-04 HEAST I.OE-04 extrapolated I.OE-04 extrapolated blood. increased mortality 
antimony potassium tartrate 
(as Sb) 

0.2 RI 9.0E-04 HEAST 2,0E-04 extrapolated 2.0E-04 extrapolated blood, increased mortality 

antimony tetroxide (as Sb) 0.2 RI 4.0E-04 HEAST 8.0E-OS extrapolated 8.0E-OS extrapolated blood. inc:mlsed mortality 
antimony trioxide (as Sb) 0.2 RI 4.0E-04 HEAST 6.0E-OS REG Ill 8.0E-OS extrapolated blood, increased mortality 
barium 0.0:5 A 7.0E-02 IRIS I.OE-04 extrapolated• 4.0E-03 extrapolated increased blood pressure 

RfC S.OE-04 (HEAST) 
bayleton o.s RS 3.0E-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated blood, dea-eased bodv weight uin 
bcnomyl 0.665 HS S.OE-02 IRIS 3.0E-02 extrapolated 3.0E-02 extrapolated decreased offspring weights 

bcntazon o.s RS 3.0E-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated blood 
bcnzaldehyde 0.8 RV I.OE-01 IRIS 8.0E-02 extrapolated 8.0E-02 extrapolated kidney, stomach 
bcnzenethiol 0.8 RV 1.0E-05 HEAST 8.0E-06 extrapolated 8.0E-06 extrapol.ated liver 
benzo(g,h,i)perylene o.s A 3.0E-02 Surrogate (a) 2.0E-02 extrapolated 2.0E-02 extrapolated central nervous system 
bcnzoic acid I HS 4.0E+oo IRIS 4.0E+OO extrapolated 4.0E+oo extrapolated none observed 
benzyl alcohol o.s RS 3.0E-01 HEAST 2.0E-01 extrapolated 2.0E-01 extrapolated eye. stomach 
beryllium 0.006 A 2.0E-03 IRIS I.OE-OS extrapolated I.OE-OS extrapolated gastrointestinal lesions 
bidrin (dicrotophos) o.s RS I.OE-04 IRIS S.OE-OS extrapolated S.OE-OS extrapolaled decreased offspring survival 
biphenyl, 1,1-(diphenyl) 0.8 RV S.OE-02 IRIS 4.0E-02 extrapolated 4.0E-02 extrapolated kidney 
bisphenol A o.s RS S.OE-02 IRIS 3.0E-02 extrapolated 3.0E-02 extrapolated decreased body weight 

boron 0.2 RI 9.0E-02 IRIS 6.0E-03 extrapolated• 2.0E-02 extrapolated male reproductive, respiralory 
Rte 2.0E-02(HEAST) 

bromacil o.s RS I.OE-OJ OPP S.OE-02 extrapolated 5.0E-02 extrapolated decreased body weight 
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bromochloromethane 0.8 RV l.3E-02 HAL I.OE-02 extrapolated I.OE-02 extrapolated liver 
bromomethane (methyl 0.8 RV J.4E-03 IRI S l.4E-03 extrapolated I.IE-03 extrapolated st.omach 
bromide) 
butanol, I­ 0.5 RS l.OE-01 IRIS 5.0E-02 extrapolated 5.0E-02 extrapolated central nervous system 
butanone, 2- (MEK) 1.0 us 6.0E-01 IRIS 3.0E-01 extrapolated• 6.0E-01 extrapolated fetus 

RfC 1.0E+OO(HEAST) 
butyl benzvl phthalate, N­ 1.0 us 2.0E-01 IRIS 2.0E-01 extrapolated 2.0E-01 extrapolated liver 
butylate 0.5 RS 5.0E-02 IRIS 3.0E-02 extrapolated 3.0E-02 extrapolated liver 
butylphthalyl butylglycolate 0.5 RS I.OE+OO IRIS 5.0E-01 extrapolated 2.0E+OO extrapolated none observed 

cadmium 0.044 A I .OE-03 IRIS 4.0E-05 extrapolated 4.0E-05 extrapolated kidney, liver/carcinogen 
calcium cyanide 0.2 RI 4.0E-02 IRIS 8.0E-03 extrapolated 8.0E-03 extrapolaied none observed 
carbarvl 0.98 HS I.OE-OJ IRIS I.OE-01 extrapolated I.OE-OJ extrapolaled kidney, liver 
carbofuran 0.5 RS 5.0E--03 IRIS 3.0E-03 extrapolated 3.0E-03 extrapolated blood, reproductive 
carbon disulfide 0.8 RV I.OE-01 IRIS 2.0E-01 extrapolated• 8.0E-02 extrapolated fetus 

RIC 7.0E-Ol(IRIS) 
carbophenothion 0.5 RS l .3E-04 OPP 7.0E-05 extrapolated 7.0E-05 extrapolaled blood, central nervous system 
chlorine 0.2 RI I.OE-01 IRIS 2.0E-02 extrapolated 2.0E-02 ex1rapolated none observed 
chlorine cyanide 0.2 RI 5.0E--02 IRIS I.OE-02 extrapolated I.OE-02 extrapolated none observed 
chlorine dioxide 0.2 RI I .OE-02 HAL 6.0E-05 extrapolated 2.0E-03 extrapolated no effect level on neurological 

development in offspring 

chlorite 0.2 RI 3.0E-03 HAL 6.0E--04 extrapolated 6.0E--04 extrapolated neurobehavorial effects 

chloro-m-aesol 
chloro-1,3-butadiene 0.8 RV 2.0E-02 REG Ill 2.0E-02 extrapolated 2.0E-02 extrapolated respiratory (nasal epithelium) 

chloroacetic acid o.s RS 2.0E-03 HEAST 1.0E-03 extrapolated 1.0E--03 extrapolated heart 

chloroaniline 0.5 RS 4.0E--03 IRIS 2.0E-03 extrapolated 2.0E-03 extrapolated spleen 

chlorobenzenc 0.31 A 2.0E-02 IRIS 6.0E-03 extrapolated• 6.0E--03 extrapolated kidney, liver 
RIC 2.0E-02(HEAST) 

chlorobenzoic acid, ~ 0.8 RV 2.0E-01 HEAST 2.0E-01 extrapolated 2.0E-01 extrapolated none observed 
chlorobenzotrifluoride, 4­ 0.8 RV 2..0E-02 HEAST 2.0E-02 extrapolated 2.0E.-02 extrapolated kidney 
chlorobutane, I­ 0.8 RV 4.0E-01 HEAST 3.0E-01 extrapolated 3.0E-01 extrapolated blood, central nctVOUS system, 

increased mortality 
chloroethylvinylether, 2­ 0.8 RV 2.SE-02 REG Ill 2.0E-02 extrapolated 2.0E-02 extrapolated NA 
chloron111>hthalene, beta- Q.~ RV 8.0E-02 IRIS 6.0E-02 extrapolated 6.0E-02 extrapola&ed liver, resoiratory 

chlorophenol, 2­ 0.8 RV S.OE-03 IRIS 4.0E-03 extrapolated 4.0E--03 extrapolated reproductive system 

chlorophcnol, 3­ 0.5 RS S.OE-03 ,URROGATE (t 3.0E-03 extrapolated 3.0E-03 extrapolated reproductive system 
chloropbenol, 4­ 0.5 RS S.OE-03 ,URROGATE (I 3.0E-03 extrapolated 3.0E-03 extrapolated reproductive system 

chloroprooane, 2­ 0.8 RV I.OE.QI HEAST 3.0E-02 extrapolated• 8.0E--02 extrapolaled liver 
RfC I.OE+OO(HEAST) 
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chlorotolucne, o­ 0.8 RV 2.0E-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated decreased body weight 
chlorotoluene, p­ 0.8 RV 2.0E-02 HAL 2.0E-02 extrapolated 2.0E-02 extrapolated HAL RID 
chlorvropham 0.5 RS 2.0E-01 IRIS 1.0E-01 extrapolated I.OE-01 extrapolated bone manow, kidney, liver, SPieen 
chlorpyrifos 0.9 HS 3.0E-03 IRIS 3.0E-03 extrapolated 3.0E-03 extrapolated blood 
cobalt 0.25 HS 6.0E-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated NA 
copper 0.56 A 7.0E-02 NCEA 4.0E-02 extrapolated 4.0E-02 extrapolated gastrointestinal irritation, liver 

Guidance Value 
copper cyanide 0.2 RI 5.0E-03 IRIS I.OE-03 extrapolated I.OE-03 extrapolated decreased body and organ weights, 

kidney, liver 
coumaphos 0.5 RS 3.0E-04 OPP 2.0E-04 extrapolated 2.0E-04 extrapolated blood 
cumene (isopropyl benzene) 0.8 RV I.OE-01 REG Ill 1.0E-01 REG Ill 3.0E-02 extrapolated kidney 

cyanide o.s RS 2.0E-02 IRIS I.OE-02 extrapolated I.OE-02 extrapolated decreased body weight, thyroid, 
nerve damage 

cyanogen 0.8 RV 4.0E-02 IRIS 3.0E-02 extrapolated 3.0E-02 extrapolated none observed 
cycloate 0.5 RS 5.0E-03 OPP 3.0E-03 extrapolated 3.0E-03 extrapolated nerve damage 

cyclohexanone 0.5 RS 5.0E+-00 IRIS 3.0E+OO extrapolated 3.0E+OO extrapolated body weight depression 

cyhalolhrin, lambda (karate) 0.5 RS S.OE-03 IRIS 3.0E-03 extrapolated 3.0E-03 extrapolated decreased body weight, decreased 
body weight gain in offspring 

cypennethrin 0.5 RS I.OE-02 IRIS S.OE-03 extrapolated 5.0E-03 extrapolated gastrointestinal tract 

decabromodiphenyl ether 0.5 RS I.OE-02 IRIS 5.0E-03 extrapolated 5.0E-03 extrapolated liver 

di-n-butylphthalate 1.0 A I.OE-01 IRJS I.OE.QI extrapolated 1.0E-01 extrapolated in<nmed mortality 

di-n-octylphlhalate 0.5 RS 2.0E-02 HEAST I.OE-02 extrapolated I.OE-02 extrapolated kidney, liver 

diazinon 0.5 RS 9.0E-04 HEAST 5.0E-04 extrapolated 5.0E-04 extrapolated blood 

dibenzofuran 0.8 RV 4.0E--03 REG Ill 3.0E-03 extrapolated 3.0E-03 extrapolated NA 

dibromobenzene, 1,4­ 0.5 RS I.OE-02 IRIS S.OE-03 extrapolated S.OE-03 extrapolated liver 

dicamba 0.002 HS 3.0E-02 IRJS 6.0E-OS exlrapolated 6.0E-05 extrapolated fetus 

dichloroacetic acid 0.5 RS 4.0E-03 HAL 2.0E-03 extraoolated 2.0E-03 extraoolated cerebellum, cerebrum, liver, testes 

dichloroacetonltrile 0.5 RS 8.0E-03 HAL 4.0E-03 extrapolated 4.0E-03 extrapolated HAL RID 

dichlorobenzene, 1,2­ 0.8 RV 9.0E-02 IRIS 4.0E-02 extrapolated 7.2E-02 extrapola1ed no adverse effects observed 

dichlorobenzene, 1,3­ 0.8 RV 8.9E-02 REG Ill 7.0E-02 extrapolated 7.0E-02 extrapolaled NA 

dichlorodifluoromethane 0.8 RV 2.0E-01 IRIS 6.0E-02 REG Ill 2.0E-01 extrapolated decreased body weight 

dichloroethane, l , l • 0.8 RV I.OE-01 HEAST l.OE-01 extrapolated• 8.0E-02 extrapolated central nervous system. kidney 
RIC S.OE-Ol{IRIS) . 

dichloroethene, cis-1,2­ 0.8 RV I.OE-02 HEAST 8,0E-03 extrapolated 8.0E-03 extrapolated blood, liver 

dichloroethene, trans-1,2· 0.8 RV 2.0E-02 IRJS 2,0E-02 extrapolated 2.0E-02 e.xtrapolated blood, liver 
dichlorophenol, 2,3­ o.s RS 3.0E-03 5URROGATE{c 2.0E-03 exlrapolated 2.0E-03 extrapolated immune system 

dichlorophenol, 2,4­ 0.5 RS 3.0E-03 IRIS 2.0E-03 extrapolated 2.0E-03 extrapolated immune system 
dichlorophenol, 2,5· 0.5 RS 3.0E-03 :iURROGATE {c 2.0E-03 extrapolated 2.0E-03 extrapolated immune system 
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dichlorophenol, 2.6­ 0.5 RS 3.0E,-03 3URROGATE ( c 2.0E-03 extrapolated 2.0E,-03 extrapolated immune system 
dichlorophenol, 3,4­ 0.5 RS 3.0E--03 iURROGATE (c 2.0E-03 extrapolated 2.0E,-03 extrapolated immune system 
dichlorophenoxy acetic 1.0 HS I.OE,-02 IRIS I.OE-02 extrapolated 1.0E,-02 extrapolated blood, kidney, liver 
acid. 2,4­
dichlolJ)rop 0.8 RV 5.0E,-03 OPP 4.0E,-03 extrapolated 4.0E,-03 extrapolated OPPRtD 
diethylene glycol, o.s RS 2.0E+OO HEAST I.OE+OO extrapolated I.OE+OO extrapolated kidney 
monoethyl ether 
diethylphthalate 1.0 HS 8.0E,-01 IRIS 8.0E-01 extrapolated 8.0E,-01 extrapolated brain, decreased growth rate, kidney, 

liver 
diisopropyl 0.5 RS $.OE-02 IRIS 4.0E--02 extrapolated 4.0E--02 extrapolated none observed 
methylphosphonate 
dimethoale o.s RS 2.0E-04 IRIS 1.0E-04 extrapolated I.OE-04 extrapolated brain 
dimetluin 0.5 RS 3.0E--01 HAL 2.0E,-01 extrapolated 2.0E--01 extrapolated HALRtD 
dimethylformamide, N,N­ 0.5 RS I.OE,-01 IRIS 7.0E--03 extrapolated• 5.0E--02 extrapolated liver 

RIC 3.0E-2 (IRIS) 
dimethylphenol, 2,4­ 0.5 RS 2.0E-02 IRIS I.OE-02 extrapolated I.OE,-02 extrapolated central nervous system, blood 
dimethylphenol, 2,6­ 0.5 RS 6.0E-04 IRIS 3.0E-04 extrapolated 3.0E-04 extrapolated body weight changes, kidney, liver, 

spleen 
dimethylphenol, 3,4­ o.s RS I.OE,-03 IRIS S.OE-04 extrapolated S.OE-04 extrapolated body weight changes, blood pressure. 

kidney, liver, spleen 
dimethylphthalate 1.0 HS I.OE+ol HEAST I.OE+ol extrapolated I.OE+OI extrapolated kidney 
dinitrobenzene, 1,2- (o) 0.5 RS 4.0E-04 IRIS 2.0E-04 extrapolated 2.0E-04 extrapolated spleen 
dinitrobenzene, 1,3- (m) o.s RS I.OE-04 IRIS S.OE-05 extrapolated S.OE,-OS extrapolated spleen 
dinitrophenol, 2,4­ o.s RS 2.0E,-03 IRJS I.OE,-03 extrapolated I.OE,-03 extrapolated eye 
dinoseb 1.0 HS I.OE,-03 IRIS I.OE,-03 extrapolated I.OE-03 extrapolated fetus 

diphenamid 0.5 RS 3.0E,-02 IRIS 2.0E--02 extrapolated 2.0E--02 extrapolated liver 
disulfoton 0.939 A 4.0E--OS IRIS 4.0E--OS extrapolated 4.0E--OS extrapolated blood, eye 
diuron 0.9 HS 2.0E,-03 IRIS 2.0E-03 extrapolated 2.0E--03 extrapolated blood 
endosulfan 0.815 A 6.0E-03 IRIS S.OE--03 extrapolated 5.0E-03 extrapolated blood vessels, decreased weight gain, 

kidney 
endothall o.s RS 2.0E-02 IRIS l ,OE,-02 extrapolated I.OE,-02 extrapolated small intestine, stomach 
endrin 0.5 RS 3.0E-04 IRIS 2.0E-04 extrapolated 2.0E-04 extrapolated central nervous system, liver 
eth.ion 1.0 HS 5.0E-04 IRIS S.OE-04 extrapolated 5.0E--04 extrapolated blood 
cthoprop 0.5 RS I.OE-04 OPP 5.0E,-05 extrapolated 5.0E,-OS exlrapolaled blood 
ethoxyethanol acetate, 2­ 0.5 RS 3.0E--01 IRIS 2.0E-01 extrapolated 2.0E,-01 extrapolated fetus 
ethoxyethanol, 2­ 0.5 RS 4.0E,-01 HEAST 2.0E--01 extrapolated 2.0E,-01 extrapolated blood, male reproductive 
ethyl acetate 0.8 RV 9.0E,-01 HEAST 7,0E-01 extrapolated 7.0E--01 extrapolated body weight loss, increased mortality 
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ethyl 
dipropylthiocarbamate, S­
(EPTC) 

0.96 HS 2.SE-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated heart 

ethyl ether 0.8 RV 2.0E-01 IRIS 2.0E-01 extrapolated 2.0E-01 extrapolated decreased bodv wei2ht 
ethyl methacrylate 0.8 RV 9.0E-02 HEAST 7.0E-02 extrapolated 7.0E-02 extrapolated kidney 
ethyl p-nitrophenyl 
phenylphosphorothioate 

1.0 HS I.OE-OS IRIS I.OE-OS extrapolated I.OE-OS extrapolated nerve damage 

ethyl benzene 0.8 RV I.OE-01 IRIS 3.0E-01 extrapolated• 8.0E-02 extrapolated central nervous system, kidney, liver 
RIC' l.OE-t-0 (HEAST) 

ethylene diamine 0.5 RS 2.0E-02 HEAST l.OE-02 extrapolated l.OE-02 extrapolated blood, heart 
ethylene glycol 0.5 RS 2.0E+oo IRIS I.OE+oo extrapolated I.OE-t-00 extrapolated kidney 
fenamiphos 0.5 RS 2.5E-04 IRIS I.OE-04 extrapolated I.OE-04 extrapolated blood, central nervous system 
fenamiphos metabolites 0.5 RS l.3E-04 IRIS 6.0E-05 extrapolated 6.0E-05 extrapolated blood, central nervous system 
fensulfothion 0.5 RS 2.SE-04 OPP I.OE-04 extrapolated I.OE--04 extrapolated blood 
fJuometuron 0.5 RS l .3E-02 IRIS 6.0E-03 extrapolated 6.0E-03 extrapolated none observed 
nuoranthene 0.5 A 4.0E-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated blood, kidney, liver 
fluorene o.s A 4.0E-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated blood 
fluoride 0.97 A 6.0E-02 IRIS 6.0E-02 extrapolated 6.0E-02 extnlpOlated dental 
fonofos 0.815 HS 2.0E-03 IRIS 2.0E-03 extrapolated 2.0E-03 extrapolated central nervous system, liver 
furan 0.8 RV 1.0E-03 IRIS 8.0E-04 extrapolated 8.0E-04 extrapolated liver 
furfural 0.5 RS 3.0E.03 IRIS I.OE-02 REG Ill 2.0E-03 extrapolated liver 
glycidaldehyde 0.5 RS 4.0E-04 IRIS 3.0E-04 REG Ill 2.0E-04 extrapolated adrenals, altered weight gain, 

hematopoeisis, kidney 
guthion (azinphos-methyl) 1.0 HS 2.0E-03 OPP 2.0E-03 extrapolated 2.0E-03 extrapolated blood 
hexachlorocyclohexane, 
delta­

0.919 A 3.0E-04 Sunogate (d) 3.0E-04 extrapolated 3.0E-04 extrapolated kidney, liver 

hexachlorocvclooentadiene 0.9 HS 7.0E-03 IRIS 2.0E-05 extrapolated• 6.0E-03 extrapolated nasal cavity, stomach 
RIC' 7.0E-05(1RIS) 

hexane, n­ 0.8 RV 6.0E-02 HEAST 6.0E-02 extrapolated• 5.0E-02 extrapolated 

. 
central nervous system, male 

reproductive 
Rte 2.0E-Ol(IRIS) 

hexanone, 2- (methyl butyl 
ketone) 

0.98 A 4.0E-02 REG Ill 4.0E-02 extrapolated 4.0E-02 extrapolated kidney, liver, whole body 

hexazinone 0.5 RS 3.JE-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated decreased body weight 
hydroquinone o.s RS 4.0E-02 HEAST 2.0E-02 extrapolated 2.0E-02 extrapolated blood 
iron 0.085 CD 3.0E-01 REG Ill 3.0E-02 extrapolated 3.0E-02 extrapolated 

isobutyl alcohol 0.8 RV 3.0E-01 IRIS 2.0E-01 extrapolated 2.0E-01 extrapolated central nervous system 
lead 0.8 A NA NA NA NA NA NA blood 
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linuron o.s RS i .OE-03 IRIS I.OE-03 extrapolated I.OE-03 extrapolated blood 
lithium 0.2 RI 2.0E--02 REG Ill 4.0E-03 extrapolated 4.0E--03 extrapolated NA 
malathion 0.47 HS 2.0E-02 IRIS 9.0E-03 extrapolated 9.0E--03 extrapolated blood 
maleic hydraz.ide 0.8 RV S.OE-01 IRIS 4.0E--01 extrapolated 4.0E--01 extrapolated kidney 
malonitrile o.os RS 2.0E--05 HEAST I.OE-06 extrapolated I.OE--06 extrapolated liver, spleen 
maneb o.s RS S.OE-03 IRIS 3.0E-03 extrapolated 3.0E--03 extrapolated thyroid 
manganese 0.04 A 2.3E--02 IRIS I.OE-05 extrapolated• 9.0E--04 extrapolated central nervous system 

RfC S.OE-05(1RIS) 
mercury, inorganic 0.1 A 3.0E--04 REG Ill 9.0E-OS extrapolated• 3.0E--OS extrapolated central netVous system 

RfC 3.0E-04 (IRIS) 
mercury, methyl 0.95 A I.OE--04 IRIS I.OE-04 extrapolated• I.OE--04 extrapolated central netvous system 
merphos 0.8 RV 3.0E--OS IRIS 9.0E--05 extrapolated 2.0E--OS extrapolated central netVous system, decreased 

bodyweight 
merphos oxide o.s RS 3.0E--03 IRIS 2.0E--03 extrapolated 2.0E--03 extrapolated central nervous system, decreased 

body weight 

methacrylonitrile 0.8 RV l.OE--04 IRIS 2.0E--04 REG Ill 8.0E--05 extrapolated liver 
methamidophos o.s RS 5.0E--05 IRIS 3.0E--05 extrapolated 3.0E-05 extrapolated central netVOUS svstem 
methanol o.s RS S.OE--01 IRIS 3.0E--01 extrapolated 3.0E--01 extrapolated brain, liver 
methidathion o.s RS J.OE--03 IRIS 5.0E--04 extrapolated S.OE--04 extrapolated liver 
methomyl 0.8 RV 2.5E--02 IRIS 2.0E--02 extrapolated 2.0E--02 extrapolated kidney 

methoxychlor 0.9 A S.OE--03 IRJS S.OE--03 extrapolated S.OE--03 extrapolated reproductive system 

methyl acetate 0.8 RV l.OE+-00 HEAST 8.0E--01 extrapolated 8.0E--01 extrapolated liver 
methyl IICf}'late o.s RS 3.0E-02 REG Ill 2.0E-02 extrapolated 2.0E--02 extrapolated none observed 
methyl isobutyl ketone 0.8 RV 8.0E-02 HEAST 2.0E-02 extrapolated• 6.4E-02 extrapolated kidney, liver, whole body 

RfC 8.0E-02(HEAST) 
methyl methylacrylate 0,8 RV l.4E+-OO HEAST I.IE+OO extrapolated I.IE+-00 extrapolated NOAEL 
methyl parathion 0,8 A 2.SE--04 IRIS 2.0E--04 extrapolated 2.0E--04 exlrapolated blood 
methyl styrene (mixed) 0,8 RV 6.0E--03 HEAST I.OE--02 REG Ill S.OE--03 extrapolated nasal cavity 

methyl styrene, alpha 0,8 RV 7.0E--02 HEAST 7.0E-02 extrapolated 6.0E--02 extrapolated kidney, liver 

methyl tert-butyl ether 0.8 RV S.OE--03 REG Ill 9.0E-01 extrapolated' 4.0E--03 extrapolattd eye, increased prostration, kidney, 
liver 

RfC 3,0E+OO(IRIS) 

methyl-'khlorophenoxy 
acetic acid, 2­

0.932 HS S.OE-04 JRJS 9.0E-01 REG Ill 5.0E--04 extrapolated kidney, liver 

methylene bromide 0,8 RV l.OE--02 HEAST 8.0E-03 extrapolated 8.0E--03 extrapolated blood 
mcthyln11Dhthalene, 1­ 0.8 RV 4.0E--02 Sunogate (e) J ,OE--02 extrapolated 3.0E--02 extrapolated blood 

methyln11Dhthalene, 2 0.8 RV 4.0E--02 REG Ill 3.0E--02 extrapolated 3.0E-02 extrapolated 
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methylphenol, 2­ 0.745 A S.OE--02 IRIS 4.0E--02 exlrapolated 4.0E-02 exttapolated blood, central nervous system, 
decreased body weight, kidney, liver 

methylphenol, 3­ 0.745 A S.OE-02 IRIS 4.0E--02 extrapolated 4.0E-02 extrapolated central nervous system, decreased 
bodyweight 

methylphenol, 4­ 0.745 A S.OE--03 HEAST 4.0E-03 exlrapolated 4.0E-03 extrapolated blood, central nervous system, 
kidney, liver, respiratory 

metolachlor o.s RS 1.SE-01 IRIS 8.0E-02 extrapolated 8.0E-02 extrapolated decreased body weight gain 
metribuzin 0.8 RV 3.0E-02 IRJS 2.0E-02 extrapolated 2.0E--02 extrapolated decreased body weight, kidney, liver, 

mortality . 
mevinphos 1.0 HS 3.0E-04 OPP 3.0E-04 extrapolated 3.0E-04 extrapolated blood 
molinate 0.865 HS 2.0E--03 IRIS 2.0E--03 extrapolated 2.0E--03 extrapolated reproductive system 
molybdenwn 0.45 HS S.OE-03 IRIS 2.0E-03 extrapolated 2.0E--03 extrapolated increased uric acid levels 
naled 1.0 HS 2.0E-03 IRIS 2.0E--03 extrapolated 2.0E-03 extrapolated central nervous system 

naphthalene 1.0 A 4.0E-02 HEAST(WD) 4.0E-02 extrapolated 4.0E-02 exttapolated blood 
nickel o.os A 2.0E-02 JRJS I.OE-03 extrapolated I.OE-03 extrapolated decreased body weight, female 

reproduc:tive, kidney, liver, skin 
nitrate 0.2 RJ l .6E+oo IRIS 3.0E-01 extrapolated 3.0E-01 extrapolated blood 
nitrite 0.2 RJ I.OE-OJ IRJS 2.0E-02 extrapolated 2.0E-02 extrapolated blood 
nitroaniline, o- o.s RS 6.0E--OS REOIII 6.0E-OS extrapolated• 3.0E-05 exttapolaled blood 

Rte 2.0E-04 (HEAST) 
nitroanilinc, p- o.s RS 3.0E-03 REO Ill 6.0E-OS REG Ill J.SE-03 extrapolated NA 
nitrobe.nzene 0.8 RV S.OE-04 IRIS 6.0E-04 exttapolated• 4.0E-04 extrapolated adrenal. blood. kidney, liver 

RIC 2.0E-03(HEAsn 
nitrophcnol, 4­ 0.S RS 8.0E-03 REG Ill 4.0E-03 exttapolated 4.0E-03 extrapolated 
nilrotoluene, m­ 0.8 RV I.OE--02 HEAST 8.0E-03 extrapolated 8.0E-03 extrapolated spleen 

nilrotoluene, o­ 0.8 RV l.OE-02 HEAST 8.0E-03 extrapolated 8.0E-03 extrapolated spleen 
nitrotoluene, p­ 0.8 RV l .OE--02 HEAST 8.0E-03 extrapolated 8.0E--03 extrapolated spleen 
octarnethylpyrophosphoram 
ide 

o.s RS 2.0E--03 HEAST I.OE-OJ extrapolated I.OE--03 extrapolated blood 

oxamyl o.s RS 2.SE-02 IRIS 1.0E--02 extrapolated I.OE-02 extrapolated. decreased body weight gain and food 
conswnption 

paraquat 0.2 HS 4.SE--03 IRIS 9.0E-04 extrapolated 9.0E-04 extrapolated respiratory 
parathion 1.0 HS 6.0E-03 HEAST 6.0E-03 extrapolated 6.0E-03 extrapolated blood 
oebulate 0.95 HS S.OE-02 HEAST S.OE-02 extrapolated S.OE--02 extrapolated blood 
pendimethalin o.s RS 4.0E-02 IRIS 2.0E-02 extrapolated 2.0E--02 extrapolated blood, liver 
pentachlorobenzene 0.5 RS 8.0E-04 IRJS 4.0E-04 extrapolated 4.0E-04 extrapolated kidney, liver 
permelhrin o.s RS S.OE--02 IRIS 3.0E-02 extrapolated 3.0E-02 extrapolated liver 
phenanthrene o.s A 3.0E-02 Surrogate (a) 2.0E-02 exlrapolated 2.0E-02 extrapolated central nervous system, decreased 

body weight, liver 

7 
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phenmedipham (betanal) 
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0.5 

i;~~-~

RS 

~£-·"·';21l, 

2.SE-01 IRIS 

, , 
~~ 

1.0E-01 extrapolated 

"·1 -u~-.. -~ ,. ·r1···w·r1.:,· .~-r}b~J:~·.,tt1'_~r;Jf~2::·\~:::r-..:-;7~m{t~1; 
I.OE-01 extrapolated none observed 

phenol 1.0 A 6.0E-01 IRIS 6.0E-01 extrapolated 6.0E-01 extrapolated central nervous system, female 
reproductive, fetus, lung 

lphenylenediamine, m­ 0.5 RS 6.0E-03 IR IS 3.0E-03 extrapolated 3.0E-03 extrapolated liver 
phenylenediamine, p­ 0.5 RS l.9E-OI HEAST I.OE-0 1 extrapolated I.OE-OJ extrapolated whole body 
phorate 1.0 HS 2.0E-04 HEAST 2.0E-04 extrapolated 2.0E-04 extrapolated central nervous system 
phosmet 0.5 RS 2.0E-02 IRIS I.OE-02 extrapolated I.OE-02 extrapolated blood, decrC$Cd body weight, liver 
iPhlhalic acid, p­ 0.8 RV I.OE+oo HEAST 8.0E-01 extrapolated 8.0E-01 extrapolated bladder 
IPhlhalic anhydride 0.5 RS 2.0E+oo IRIS I.OE+OO extrapolated I.OE+oo extrapolated kidney, lung 
prometon 0.5 RS l .5E-02 IRIS 8.0E-03 extrapolated 8.0E-03 extrapolated none observed 
prometryn o.s RS 4.0E-03 IRIS 2.0E-03 extrapolated 2.0E-03 extrapolated bone marrow, kidney, liver 
propachlor O.S RS l.JE-02 IRIS 7.0E-03 extrapolated 7.0E-03 extrapolated decreased body weight 
propanil o.s RS 5.0E-03 IRIS 3.0E-03 extrapolated 3.0E-03 extrapolated spleen 
propazine o.s RS 2.0E-02 IRIS 1.0E-02 extrapolated I.OE-02 extrapolated deaeaed body weight 
propylene 1dvcol o.s RS 2.0E+OI HEAST 1.0E+O I extrapolated I.OE+ol extrapolated blood 
propylene glycol 
monomcthyl ether 

o.s RS 7.0E-01 HEAST 6.0E-01 REG Ill 4.0E-01 extrapolated kidney, liver 

pydrin 0.5 RS 2.SE-02 IRIS 1.0E-02 extrapolated I.OE-02 extrapolated central nervous system 

pyrene 0.5 A 3.0E-02 IRIS 2.0E-02 extrapolated 2.0E-02 extrapolated central nervous system, decreased 
body weight, kidney 

1
pyridine 0.67 A I.OE-OJ IRIS 7.0E-04 ex.trapolated 7.0E-04 extrapolated liver 

resmethrin 0.5 RS 3.0E-02 IR1S 2.0E-02 extrapolated 2.0E-02 extrapolated reproductive syslem 

ronnel o.s RS 5.0E-02 HEAST 3.0E-02 extrapolated 3.0E-02 extrapolated blood, central nervous system, liver 
selenium 0.97 A 5.0E-03 IR1S S.OE-03 extrapolated S.OE-03 extrapolated central nervous system, 

gastrointestinal, skin 

silver 0.2 R1 S.OE-03 IRIS I.OE-03 extrapolated I.OE-03 extrapolated heart, liver, skin 

strontium 0.2 RI 6.0E-01 IRIS I.OE-01 extrapolated I.OE-OJ extrapolated bone 
strychnine 0.5 RS 3.0E-04 IRIS 2.0E-04 extrapolated 2.0E-04 extrapolated increac;ed mortality 

styrene 1.0 A 2.0E-01 IRIS 3.0E-01 extrapolated• 3.0E-01 extrapolated blood, liver 
RfC I.OE+OO(IR1S) 

terbacil 0.5 RS UE-02 IR1S 3.0E-01 calc-lRIS 6.5E-03 extrapolated liver, thyroid 

terbufos o.s RS 2.SE-05 HEAST I.OE-05 extrapolated I.OE-OS extrapolated blood 

tetrachlorobenzcne, 1,2,4,S­ o.s RS 3.0E-04 IR1S 2.0E-04 extrapolated 2.0E-04 extrapolated kidney 

tetrachlorophenol, 2,3,4,6­ 0.5 RS 3.0E-02 IR1S 2.0E-02 extrapolated 2.0E-02 extrapolated liver 

tetracthyl 
dithiopyrophosphate 

o.s RS S.OE-04 IRIS 3.0E-04 extrapolated 3.0E-04 extrapolated blood 
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thiobencarb o.s RS I.OE-02 IRIS S.OE-03 extrapolated S.OE-03 extrapolated deer~ body weight, kidney 
thiram o.s RS S.OE-03 IRIS 3.0E-03 eltlrapolated 3.0E-03 extrapolated central nervous system 
tin 0.028 A 6.0E-01 HEAST 2.0E-02 extrapolated 2.0E-02 extrapolated kidney, liver 
toluene 0.8 RV 2.0E-01 IRIS I.OE-01 extrapolated• 2.0E-01 extrapolated kidney, liver 

Rte 4.0E-Ol(IRJS) 
lriallate o.s RS l.3E-02 IRIS I.OOE-01 extrapolated• 7.0E-03 extrapolated liver, spleen 

Rte 4.0E-Ol{HEAST) 
tributyltin oxide O.S RS 3.0E-OS IRIS 2.00E-OS extrapolated 2.00E-OS extrapolated immune system 
trichloro-1 ,2,2­
triHuoroethane, 1,1,2­

0.2 HE 3.0E+ol IRIS 9.0E+OO extrapolated• 6.0E+OO extrapolated psychomotor impairment 

RIC 3.0E+Ol{HEAST) 
trichloroacetic acid o.s RS l.OE-01 HAL 9.0E+OO calc-lRIS S.OE-02 extrapolated developmental effects to offspring. 

kidney, liver, spleen 
trichlorobenzene, l ,2,3­ 0.8 RV I.OE-02 IRIS 6:0E-02 extrapolated• 8.0E-03 extrapolated central nervous system, increased 

adrenal weights 
RIC 2.0E-02{1RJS) 

trichlorobenzcnc, 1,2,4­ 0.9 HS I.OE-02 IRIS 6.0E-02 extrapolated• 9.0E-03 extrapolated central nervous system, inaca-.ed 
adrenal weights 

RfC 2.0E-Ol(HEAST) 
lrichlorobenzene, 1,3,S­ 0.8 RS 6.0E-03 HAL 6.0E-02 calc-lRJS S.OE-03 extrapolated HALRfD 
trichloroethane, 1,1,l­ 1.0 HS 2.0E-02 REG Ill 3.0E-01 REG III 2.0E-02 extrapolated NA 
trichloroftuoromethane 0.8 RV 3.0E-01 IRIS 2.0E-01 extrapolated• 2.0E-01 extrapolated central nervous system, heart, liver, 

lung 
RIC 7.0E-Ol(HEAST) 

trichloroohenol, 2,4,S­ o.s RS 1.0E-01 IRIS 2.0E-01 REG Ill S.OE-02 extrapolated kidney, liver 
triohlorophenoxy acetic 
acid, 2,4,S­

0.9S HS I.OE-02 JRJS I.OE-02 extrapolated I.OE-02 extrapolated proteinmia 

·1richlorophenoxy propionic 
acid, 2(2,4,S)­

1.0 HS 8.0E--03 HEAST 8.0E-03 extrapolated 8.0E-03 extrapolated liver 

lrichloroprooane, I, 1,2­ 0.8 RV 5.0E-03 IRJS 4.0E-03 extrapolated 4.0E-03 extrapolated kidney, liver, thyroid 
lrichloroprooene, 1,2,3­ 0.8 RV S.OE-03 HEAST 4.0E-03 extrapolated 4.0E-03 extrapolated eye 
lrimcthylbenzene, 1,2,3­ 0.8 RV S.OE-02 REG Ill 4.0E-02 extrapolated 4.0E-02 extrapolated NA 
trimethylbenzene, 1,2,4­ 0.8 RV 5.0E-02 REG Ill 2.0E-03 REG Ill 4.0E-02 extrapolated NA 
1rimethylbenzene, 1,3,S­ 0.8 RV 5.0E-02 REG Ill 2.0E-03 REG 111 4.0E-02 extrapolated NA 
trinitrobenzene, 1,3,S­ 0.5 RS 3.0E-02 REG Ill 2.0E-02 extrapolated 2.0E-02 extrapolated spleen 
trinitrophenylmethylnilrllmi 
ne 

o.s RS I.OE-02 HEAST S,OE-03 extrapolated .5.0E-03 extrapolated kidney, liver, spleen 

uranium 0.002 A 3.0E-03 IRJS 6.0E-06 extrapolated 6.0E-06 extrapolated NA 
vanadium 0.03 A 7.0E-03 HEAST 2.0E-04 extrapolated 2.0E-04 extrapolaled none observed 
vanadium oentoxidc 0.20 RI 9.0E-03 IRIS 2.0E-03 extrapolated 2.0E-03 extrapolated decreased hair cystinc 
vemam o.s RS 1.0E-03 IRIS 5.0E-04 extrapolated S.OE-04 extrapolated decreased body weight 

9 
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vinyl acetate 0.8 RV 1.0E+oo HEAST 6.0E-02 extrapolated• 8.0E-01 extrapolated nasal epithelial lesions-
RIC 2.0E-Ol(IRIS) 

white phosphorus 0.2 RI 2.0E-OS IRIS 4.0E-06 extrapolated 4.0E-06 extrapolated hair loss, increased maternal death at 
parturition 

xylenes, total 0.895 A 2.0E+oo IRIS 2.0E+OO extrapolated 2.0E+oo extrapolated central nervous system, kidney, 
whole body 

zinc . 0.25 A 3.0E-01 IRIS 8.0E-02 calc-lRIS 8.0E-02 extrapolated blood 
zinc phosphide 0.2 RI 3.0E-04 IRIS 6.0E-OS extrapolated 6.0E-OS extrapolated decreased bodv weiaht 
zineb O.S RS S.OE-02 IRIS 3.00E-02 extrapolated 3.00E-02 extrapolated thyroid 

HEAST (& HE): Health Effects Assessment Summary Tables. 

IRIS: Integrated Risk Information System. 

REG 111: USEPA Region Ill Risk-Based Concentration Table. 

OPP: Office ofPesticide Programs 

HAL: Health Advisory Level 


Surrogate (a): Surrogate RID based on other non-carcinogenic PAHs (e.g., pyrene). 

Surrogate (b): Surrogate RID based on oral RID for 2-dJ.lorophenol. 

Surrogate (c): Surrogate RID based oral RID for 2,~chlorophenol. 

Surrogate (d): Surrogate RID based on oral RID for HCH-gamme (lindane). 

Surrogate (e): Surrogate RID based on other non-carcinogenic PAHs (e.g., naphthalene). 


•These values were extrapolated from inhalation reference concentrations. 
NA: Not available 
WD = withdrawn 

A: Agency for Toxic Substances and Disease Registry Toxicological Profiles (ATSDR) 

RI: USEPA Region IV Supplemental Guidance to RAGS: Human Health Bulletin, 1996. 

Absorption factor for inorganic chemicals 

RS: USEPA Region JV Supplemental Guidance to RAGS: Human Health Bulletin, 1996. 

Absorption factor for semi-volatile organic chemicals 

RV: USEPA Region IV Supplemental Guidance to RAGS: Human Health Bulletin, 1996. 

Absorption factor for volatile organic chemicals 


HS: Hazardous Substances Database 

US: USEPA Health Effects Assessment for Melhyl Ethyl Ketone (PB90-I424S6) 

CD: Casarett and Doull's Toxicology, 4th Edition 
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ADRENALS 

· glycidaldehyde adrenals, hematopoeisis, kidney, altered wei2ht aairl 

nitrobenzene adrenal, blood, kidney, liver 
trichlorobcnz.ene, 1,2,3­ central nervous system, increased adrenal weights 
trichlorobcnz.ene, 1,2,4­ central nervous svstem, increased adrenal wei2hts 

BLOOD 

acetonitrile blood, liver 
antimony blood, increased mortality 
antimony pentoxide (as Sb) blood, increased mortality 
antimony ootassium tartrato {as Sb) blood. increased mortality . 
antimony tetroxide ( as Sb) blood, increased mortality 
antimony trioxide (as Sb) blood, increased mortality 
bayleton blood, decreased body weight gain 
bcntazon blood 
carbofuran blood, reproductive 
carbophenothion blood, central nervous system 
chlorobutane, 1­ blood, central nervous system, increased mortality 
chlorpyrifos blood 
coumaohos blood 
diazinon blood 
dichloroethene, cis-1,2­ blood, liver 
dichloroethene, trans-1,2­ blood, liver 
dichlorophenoxy acetic acid, 2,4­ blood, kidney, liver 
dimethylphenol, 2,4­ blood, central nervous system 
disulfoton blood, eye 
diuron blood 
ethion blood 
ethoprop blood 
ethoxvethanol, 2­ blood, male reproductive 
ethylene diamine blood, heart 
fenamiphos blood, central nervous system 
fenamiphos metabolites blood, central nervous system 
fensulfothion blood 
fluoranthene blood, kidney, liver 
fluorene blood 
glycidaldehyde adrenals, altered weight gain, kidney, hematopoeisis 
iruthion blood 
hydroquinone blood 
linuron blood 
malathion blood 
methyl parathion blood 
methylene bromide blood 
methylnaphthalene, 1­ blood 
methylnaphthalene, 2­ blood 
methylphenol, 2- (o-cresol) blood, central nervous system, decreased body weight, 

kidney, liver 
methylphenol, 4- (p-cresol) blood, central nervous system, kidney, liver, respiratory 
mevinphos blood 

1 
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bloodnaphthalene 
bloodnitrate 
bloodnitrite 
bloodnitroaniline, o-

adrenal, blood, kidney, livernitrobenz.ene 
bloodoctamethy)pyrophosphoramide 
bloodparathion 
bloodpebulate 

blood, liveroendimethalin 
blood, decreased body weillht, liverphosmet 

propylene glycol blood 
blood, central nervous ~stem, liver ronnel 

styrene blood, liver 
bloodterbufos 

tetraethyl dithiopyrophosphate blood 
bloodzinc 

BODYWEIGHT 


acenanhthylene decreased body weil?ht, liver 
aluminum altered body weight 
aluminum phosphide altered body weight 
ammonium sulfamate decreased body weight 
bayleton blood, decreased body weight gain 
bisphenol A decreased body wei2ht 
bromacil decreased body weight 
chlorotoluene, o- decreased body weight gain 
conner cyanide decreased body and o~an wei2hts, kidney, liver 
cyanide decreased body weight, thyroid, nerve damage 
cyc)ohexanone body wci2ht depression 
cyhalothrin, lambda (karate) decreased body weight, decreased body weight gain in 

offspring 
dichlorodifluoromethane decreased body weight 
dimethylphcnol, 2,6· body wei2ht chan2es, kidney, liver, spleen 
dimethylphenol, 3,4­ body weight changes, blood pressure, kidney, liver, spleen 

endosulfan blood vessels, decreased wei2ht gain, kidney 
ethyl acetate body weil?ht loss, increased mortality 
ethyl ether decreased body weillht 
glycidaldehyde adrenals, altered weight gain, hematopoeisis, kidney 
hexazinone decreased body weillht 
merr,hos central nervous system, decreased body weight 
merphos oxide central nervous system, decreased body weillht 
methylphenol, 2- (o-cresol) blood, central nervous system, decreased body weight, 

kidney, liver 
metolachlor decreased body wei2ht gain 
metribuzin decreased body weil?ht, kidney, liver, mortality 
nickel decreased body wt, kidney, liver, female repro, skin 
oxamyl decreased body wei2ht 2ain and food consumption 
phenanthrene central nervous system, decreased body weight, liver 
phosmet blood, decreased body wei2ht, liver 

2 
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vemam 
zinc hos hide 

CENTRAL NERVOUS SYSTEM 
acetone 
aldicarb 
benml2.h,i)perylene 
butanol, 1­
carbophenothion 
chlorite 
chlorobutane, 1­
dichloroacetic acid 
dicbloroethane, l,1­
dimethylphenol, 2,4­

' · 
endrin 
ethylbenzene 
fenamiphos 
fenamiphos metabolites 
fonofos 
hexane, n• 
isobutyl alcohol 
manitanese 
mercury, inorganic 
mercury, methyl 
merphos 
merphos oxide 
methamidophos 
methylphenol, 2· (o-cresol) 

methylphenol, 3- (m-cresol) 
methylphenol, 4- (p-cresol) 
naled 
phenanthrene 
phenol 
ohorate 
pydrin 
pyrene 
roMel 
selenium 
thiram 
trichloro-1,2,2-trifluoroethane, 1,1,2­
trichlorobenzcne, 1,2,3­
trichlorobenzcne, 1,2,4­
trichlorofluoromethane 
xYlenes, total 

3 

central nervous system, kidney, liver 
central nervous system .central nervous &Y&tem 
central nervous system 

blood, central nervous system 
neurobebavioral 

blood, central nervous system, increased mortality 
cerebellum, cerebrum, liver, testes 

central nervous system, kidney 
blood, central nervous system 
central nervous system, liver 

central nervous system, kidney, liver 
blood, central nervous system 
blood, central nervous system 
central nervous system, liver 

central nervous system, male reproductive 
central nervous system 
central nervous system 
central nervous system 

developmental neurologic effects in human infants 
central nervous system, decreased body weilZht 
central nervous system, decreased body weisdtt 

central nervous system 
blood, central nervous system, decreased body weight, 

kidney, liver 
central nervous system, decreased body weilZhts 

blood, central nervous system, kidney, liver, respiratory 
central nervous system 

central nervous system, decreased body weight, liver 
central nervous system, female reproductive, fetus, lung 

central nervous system 
central nervous system 

central nervous system, decreased body weight, kidney 
blood, central nervous system, liver 

central nervous system, gastrointestinal, skin 
central nervous system 

psychomotor impairment 

central nervous system, increased adrenal weights 

central nervous system, increased adrenal weights 


central nervous system, heart, liver, lung 

central nervous system, kidney, whole body 
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. EYE 
benzvl alcohol eye, stomach 
dinitrophenol, 2,4­ eye 
disulfoton blood, eye 
methyl tert-butvl ether eye, increased prostration, kidney, liver 
trichloropropene, 1,2,3­ eye 

FETUS 
butanone, 2- (MEK) fetus 
carbon disulfide fetus 
dicamba fetus 
dinoseb fetus 
etho,cyethanol acetate, 2­ fetus 
mercury, methyl developmental neuroloiic effects in human infants 
phenol central nervous system, lung, female reproductive, fetus 
trichloroacetic acid developmental effects to offspring, kidney, liver, spleen 

HEART 

chloroacetic acid heart 
ethyl dipropylthiocarbamate, S- (EPTC) heart 
ethylene diamine blood. heart 
silver heart, liver, skin 
trichlorofluoromethane central nervous system, heart, liver, lung 

IMMUNE SYSTEM 

dichlorophenol, 2, 3­ immune system 
dichlorophenol, 2, 4­ immune system 
dichlorophenol, 2, S- immune system 
dichlorophenol, 2, 6­ immune system 
dichlorophenol, 3, 4­ immune system 
tributylrin oxide (as Sn) (TBTO) immune system 

KIDNEY 
acetone 
all I alcohol 

cadmium 
carb I 
chlorobel17.Cne 
chlorobenzotrifluoride, 4­
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brain. decreased m,wth rate. kidney, liver 
dimethylphenol, 2,6­
diethylphthalate 

hodv weiaht chanRes, kidney. liver, spleen 
··dimethylphenol, 3,4­ body weight changes, blood pressure, kidney, liver. spleen 
: 

kidnev 
endosulfan 
dimethylphthalate 

blood vessels, decreased weiaht Rain, kidney 
ethyl methacrYlate kidney 
ethylbenzene central nervous svstem, kidnev, liver 
ethylene glycol kidnev 
fluoranthene blood. kidney, liver 
glycidaldehyde adrenals, altered weight gain. hematopoeisis, kidney 

hexachlorocyclohexane, delta- (6-BHCX6­ kidney, liver . 
HCH) 
hexanone,2-(methylbutylketone) kidney, liver, whole body 
maleic hydrazide kidnev 
methomvl kidnev 
methyl isobutyl ketone kidney, liver, whole body 
methylstyrene,alpha kidnev, liver 
methyl tert-butyl ether eye, increased orostration, kidney, liver

\ 
methyl-4-chlorophenoxv acetic acid, 2­ kidnev, liver 
methylphenol, 2- (o-cresol) blood, central nervous system, decreased body weight, 

kidney, liver 
methylphenol, 4- (p-cresol) blood, central nervous system, kidney, liver, respiratory 
metribuzin decreased weitZht, kidnev, liver, mortality 
nickel decreased body wt, kidney, liver, female repro, skin 
nitrobenzene adrenal, blood, kidney, liver 
oentachlorobenzene kidnev, liver 
phthalic anhydride kidney, lun2 
phthalic anhydride kidnev, lun2 
prometrYn bone marrow, kidney, liver, 
propylene glycol monomethyl ether kidney, liver 
pyrene central nervous system, decreased body weight, kidney 
tetrachlorobenzene, 1,2,4,S­ kidney 
thiobencarb decreased bodv weitZht, kidnev 
tin kidney. liver 
toluene kidnev, liver 
trichloroacetic acid developmental effects to offsorinR, kidnev, liver, spleen 
trichlorophenol, 2,4,S­ kidney, liver 
trichloroorooane, l,1,2­ kidnev, liver, thvroid 
trinitrophenylmethylnitramine kidnev, liver. solecn 
xvlenes. total central nervous svstem, kidnev, whole body 

LIVER 
acenaphthene liver 
acenaohthvlene decreased bodv weitZht, liver 
acetone central nervous svstem, kidnev, liver 
acetonitrile blood, liver 
ally! alcohol kidney, liver 
ametryn liver 
benzenethiol liver 
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liver 


butyl benzvl phthalate, N­
bromochloromethane 

liver 


butylate 
 liver 

cadmium 
 kidney, liver/carcinogen 


carbarvl 
 kidney, liver 

cblorobenzcne kidney, liver 
chloronaphthalene, beta liver, respiratory 

chloropropane, 2· 
 liver 

chlorpropham 
 bone manow, kidney, liver, spleen 


CODDer 
 GI irritation/liver dama2e 

conner cyanide 
 decreased body and organ wei2hts, kidney, liver . .liver 
di-n-octylphthalate 
decabromodiphenyl ether 

kidney, liver 
dibromobenzcne, 1,4­ liver 
dichloroacetic acid cerebellum, cerebrum, liver, testes 
dichloroethene, cis-1,2· blood, liver 
dichloroethene, trans·1,2· blood, liver 
dichlorophenoxy acetic acid, 2,4­ blood, kidney, liver 
diethylphthalate brain, decreased 2r0wth rate, kidney, liver 
dimethylfonnamide, N,N· liver 
dimethylphenol, 2,6­ body wei2ht changes, kidney, liver, spleen 
dimethylphenol, 3,4· body weight changes, blood pressure, kidney, liver, spleen 

diphenamid liver 
endrin central nervous system, liver 
ethylbenzene central nervous system, kidney, liver 
fluoranthene blood, kidney, liver 
fonofos central nervous system, liver 
furan liver 
furfural liver 
hexachlorocyclohexane, delta· (6-BHCXo­ kidney, liver 
HCH) 

hexanone, 2- (methyl butyl ketone) kidney, liver, whole body 
malonitrile liver, spleen 
methacrylonitrile liver 
methidathion liver 
methyl acetate liver 
methyl isobutyl ketone (MIBK) kidney, liver, whole body 
methyl styrenc,alpha kidney, liver 
methyl tert-butyl ether eye, increased prostration, kidney, liver 
methyl-4-chlorophenoxy acetic acid, 2· kidney, liver 
mcthylphcnol, 2· (o-cresol) blood, central nervous system, decreased body weight. 

kidney, liver 
methylphenol, 4- (p-cresol) blood, central nervous system, kidney, liver, respiratory 
metribuzin decreased wei2ht. kidney, liver, mortality 
nickel decreased body wt, kidney, liver, female repro, skin 
nitrobenzcne adrenal, blood, kidney, liver 
pendimethalin blood, liver 
pentachlorobenzene kidney, liver 
pennethrin liver 
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central nervous system, decreased body weight, liver 
,phenylenediamine, m• 
phenantbrene 

liver 
phosmet blood, decreased body weillht, liver 
pro'metryn bone marrow, kidney, liver, 
propachlor decreased body weiRht, liver 
propylene glycol monomethyl ether kidney, liver 
pyridine liver 
roMel blood, central nervous system, liver 
silver heart, liver, skin 
styrene blood, liver 
terbacil liver, thyroid 
tetrachlorophenol, 2,3,4,6­ liver 
tin kidney, liver 
toluene kidney, liver 
trial late liver, spleen 
trichloroacetic acid developmental effects to offspring, kidney, liver, spleen 
trichlorofluoromethane central nervous system, heart, liver, lung 
trichlorophenol, 2,4,S· kidney, liver 
trichlorophenoxy propionic acid, 2(2,4,S)­ liver

' (silvex) 
trichloropropane, l,l ,2­ kidney, liver, thyroid 
trinitrophenylmethylnitramine kidney, liver, spleen 

MORTALITY 
antimon blood, increased mortali 
antimon ntoxide (as Sb blood, increased mortali 
antimon tassium tartrate (as Sb) blood, increased mortali 

blood, increased mortali 
blood, increased mortali 

chlorobutane, 1­ blood, central nervous system, increased mortality 

metribuzin 
chnine 

NASAL CAVITY ALSO CHECK RESPIRATOR 
acrolein 

hexachlo 

NERVE DAMAGE 

chlorine dioxide no effect level on neurological develpament in offspring 
cyanide decreased body weight, nerve damaae, thyroid 
cycloate nerve damage 
ethyl p-nitrophenyl phenylphosphorothioate 
(EPN) 

nerve damage 

tricbloro-1,2,2-trifluoroethane, l , l ,2­ psychomotor imoainnent 
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. REPRODUCTIVE SYSTEM 
male rcoroductive, resoiratorvboron 

blood. reproductivecarbofuran 
reoroductive svstemchloroohenol, 2­
reoroductive svstemchloropbenol, 3­
reoroductive svstemchloropbenol, 4­

cerebellum, cerebrum, liver, testesdichloroacetic acid 
male reproductive, bloodethoxyethanol, 2­

male reproductive, nervous systemhexane.n­
rcoroductive svstemmethoxychlor . 
reproductive systemmolinate 

nickel decreased body wt, kidney, liver, female reoro, skin 
central nervous system, lung, female reproductive, fetusphenol 

reoroductive svstemrcsmethrin 
white phosphorous hair loss, increased maternal death at parturition 

RESPIRATORY (ALSO CHECK NASAL CAVITY) 

acrolein nasal eoithelium 
boron male reproductive, resoiratorv 
chloronaphthalene, beta liver, respiratory 
methylphenol, 4- (p-cresol) blood, central nervous system, kidney, liver, respiratory 
paraquat resoiratorv 
phenol central nervous system, lung, female reproductive, fetus 
phthalic anhydride kidney, lung 
trichlorofluoromethane central nervous svstem, heart, liver, lung 

SKIN 

nickel decreased body wt, kidney, liver, female repro, skin 
selenium central nervous svstem, izastrointestinal, skin 
silver heart, liver, skin 

SPLEEN 

chloroaniline, 4­ spleen 
trichloroacetic acid develoomental effects to offsoriniz, kidnev, liver, spleen 
chlorpropham bone marrow, kidnev, liver, spleen 
dimethvlphenol, 2,6­ bodv weiaht chanizes, kidnev, liver, soleen 
dimethylphenol, 3,4­ body weight changes, blood pressure, kidney, liver, spleen 

dinitrobenzcne, 1,2- (o-) spleen 
dinitrobenzene, 1,3- (m•) spleen 
malonitrile liver, soleen 
nitrotoluene, m- spleen 
nitrotoluene, o- spleen 
nitrotoluene, p­ soleen 
propanil soleen 
triallate liver, spleen 
trinitrobenzene, 1,3,S· soleen 
trinitrophenylmethylnitramine kidnev, liver, soleen 
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STOMACH 
. benz.aldeh de 

e,stomach 

bromomethane meth l bromide stomach 

rmethrin intestinal tract 

endothall small intestine, stomach 

selenium astrointestinal, skin 

THYROID 

anide decreased bod id 

maneb 
terbacil 
trichloro ro ane, 1,1,2­
zineb 

NOEIJNOAEL 

anthracene none observed 
beru:oic acid none observed 
butylphthalyl butylglycolate none observed 
calcium cyanide none observed 
chlorine none observed 
chlorine cyanide none observed 
chloroberu:oic acid, P- none observed 
cyanogen none observed 
dichlorobenzene, 1,2· no adverse effects observed 
diisopropyl methylphosphonate (DIMP) none observed 
fluometuron none observed 

methyl acrylate none observed 
methyl methylacrylate none observed 
phenmedipham (betanal) none observed 
prometon none observed 
vanadium no adverse effects observed 

OTHER 

ammonia systemic effects 
chloroethylvinylether, 2· 
chlorotoluene, P­

NA 
HALRfD 

cobalt NA 
diberu:ofuran NA 
dichloroacetonitrile HALRfD 
dichlorobenzene, 1,3· NA 
dichlorprop OPPRfD 
dimethrin HALRfD 
iron 
lead 

NHANES Study 
NA 

lithium NA 
9 
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nitroaniline, p- NA 
nitroohenol, 4­ HALRfD 
trichlorobenzcne, 1,3,5· HALRfD 
trichloroethane, 1,1,l· NA 
trimethylbenzene, 1,2,3­ NA 
trimethylbenzcne, 1,2,4­ NA 
trimethylbenzene, 1,3,5­ NA 
uranium, natural NA 

CARCINOGENS 
aceohate 
acrylamlde 

carcinoaen 
carcinogen . 

acrylonitrile carcinogen 
alachlor carcinogen 
aldrin carcinogen 
aniline carcinoien 
Aroclor (PCBs) (polychlorinated biphenyls) carcinogen 
arsenic carcinoien 
atrazine carcinogen 
ambenzene carcinogen 
benz.ene carcinogen 
benzo(a)anthracene carcinogen 
benzo(a)pyrene carcinogen 
benzo(b)fluoranthene carcinogen 
benzo(k)fluoranthene carcinogen 
benzotrichloride carcinogen 
benzvl chloride carcinogen 
beryllium carcinogen 
bis (2-chloro-1-methylethyl) ether carcinogen 
bis (2-chloroethyl) ether carcino2en 
bis (2-chloroisopropyl) ether carcinogen 
bis (2-ethylhe,cyl) ohthalate carcinogen 
bromodichloromethane carcinoaen 
bromoform carcinogen 
captan carcinogen 
carbamle carcinogen 
carbon tetrachloride carcinoaen 
chlordane carcinogen 
chlorobenzilate carcinogen 
chloroform carcinogen 
chloromethane carcinogen 
cbloronitrobenzene, o­ carcinoien 
chloronitrobenzene, p- carcinogen 
chlorothalonil carcinogen 
chromium (hexavalent) carcinogen 
chrvsene carcinogen 
crotonaldebyde carcinogen 
DOD, 4.4'· carcino2en 
DDE,4,4'­ carcinogen 
DDT,4,4'· carcinogen 
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dial late 
dibenzia,h)anthracene 
dibromo-3-chlorooroDaDe, 1-2· mBCP) 
·dibromochloromethane 
dibromoethane, !.2· (EDB) 
dichlorobenzene, 1,4­
dichlorobenzidine, 3,3­
dichloroethane, 1,2-(EDC) 
dichloroethene, 1,1· 
dichloropropane, 1,2· 
dichloropros,ene, 1,3­
dichlorvos 
dicofol 
dieldrin 
dimethylaniline, 2,4­
dinitrotolucne, 2,4­
dinitrotoluene, 2,6­
dioxane, l,4­
diphenylhydrazine, 1,2­,, 	
epichlorohydrin 
ethyl acrylate 
ethyl chloride (chloroethane) 
ethylene oxide 
fonnaldehyde 
heptachlor 
heptachlor eooxide 
hexachloro-1,3-butadiene 
hexachlorobenzene 
hexachlorocyclohexane, alpha- (a-BHC) (a-
HCH) 
hexachlorocyclohexane, beta- (b-BHC) (b-

HCH) 

hexachlorocyclobexane, gamma- (g-BHC) (g· 

HCH) (lindane) 

hexachloroethane 

hexahydro-l,3,S-trinitro-1,3,S-triazine (ROX) 

indeno(l ,2,3-cd)pyrcne 

isoohorone 

lindane (hexachlorocyclohexane, gamma-) (g-
BHC) (g-HCH) 
methoxy-5-nitroaniline, 2­
methylaniline, 2­
methylene bis(2-chloroaniline), 4,4'­
methylene chloride 
nickel subsulfide 
nitroso-di-ethylamine, N­
nitroso-di-n-butvlamine, N­
nitroso-di-n-propylamine, N­
nitroso-N-methylethyJamine, N­
nitrosodimethylamine, N­

11 

carcinogen 
carcinogen 
carcinoaen 
carcinogen 
carcinoRen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinoacn 
carcinogen .carcinogen 
carcinogen 
carcinogen 
carcinoRen 
carcinogen 
carcinogen 
carcinoRen 
carcinogen 
carcinoRen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 

carcinogen 

carcinogen 

carcinORen 
carcinoaen 
carcinogen 
carcinogen 
carcinogen 

carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
carcinogen 
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nitrosodiphenylamine, N- carcinogen 
PCBs (polychlorinated biphenyls) (Aroclor) carcinogen 
pentachloronitrobenzene carcinogen 
pentachlorophenol carcinogen 
phenylenediamine, o- carcinogen 
phenylphenol, 2­ carcinogen 
propylene oxide carcinogen 

carcinogensimazine 
tetrachloroethane, 1,1,1,2­ carcinogen 
tetrachloroethane, I.I ,2,2· carcinogen 
tetrachloroethene (PCE) carcinogen 
toluidine, P- carcinogen 
toxaphene carcinogen 
trichloroethane, 1, I,2­ carcinogen 
trichloroethene (TCE) carcinogen 
trichlorophenol, 2,4,6­ carcinogen 
trichloroi,ropane, 1,2,3­ carcinogen 
trifluralin carcinogen 
trimethyl phosphate carcinogen 
trinitrotoluene, 2,4,6­ carcinogen 
vinyl chloride carcinogen 
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A. Derivation ofan Inhalation Rate (m8/day) for an Aggregate Resident 

The Exposure Factors Handbook (USEPA, 1989b) provided inhalation rates (Umin) 
for all activity levels listed in the following categories: 6, 10, and 13 year old males, an adult 
female and an adult male (Table Al) and provided the amount of time spent at each activity 
level (found on pages 3-8 ofUSEPA, 1989b) (Table A2). 

Table Al: 

Minute Inhalation (Umin) by Activity Level 


Activity 
·Level 

1, .. 

Infant ' .. Male ·.­
. ·6rt ·-·: 

.< Male, -, 
, ···tOyr.,,' 

~-. Male. 
_·.-., 13yr ­

Male 
Adult 

Female 
Adult 

Resting 0.84 6.5 7.1 8.9 12.2 5.7 
Light . 13.9 17.2 16.4 13.8 8.1 
Moderate . 33.3 53.4 32.8 40.9 26.5 
Heavy . 40.3 70.5 57.9 80.0 47.9 

Table A2: 

Percent Time at Activity Level 


Outdoor Indoor 
Activity Level Avera1te RME. Avera1te RME 

Resting .28 0 .48 .25 
Light .28 0 .48 .60 
Moderate .37 .50 .03 .10 
Heavy .07 .50 .01 .05 

RME = Reasonable MwmumExposure 

Using the values above, minute inhalation rates (Umin) were converted to daily 
inhalation rates (m3/day) with the equation below. These values are listed in Table 3. 

m3/day =Umin* 60 min/hr* 24 hr/day* 1 cm3/mL * 1000 mUL * lE-06 m3/cms 

Table AS: 
Inhalation Rates (m3/day) 

Activity 
Level 

n~- ­ Male · · ~.-Male.. , ,.· Mal 
. Infant , ,.t"' ,."?,­ e.. 

'. "":.6yr ... ·1ovr-'"''·' ~· -·;,1svr ... 
r H , 

· Male 
.Adult 

Female 
Adult 

Resting 1.21 9.36 10.22 12.82 17.57 8.21 
Light . 20.02 24.77 23.62 19.87 11.66 
Moderate . 47.95 76.90 47.23 58.90 38.16 
Heavy . 58.03 101.52 83.38 115.20 68.98 
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Indoor and outdoor daily inhalation rates (presented in Table A4) were calculated for 
each receptor using the average values for percent of time spent at each activity level (Table 
A2). 

Daily Inhalation Rate (m3/day) =(%of time spent resting*resting inhalation rate)+ 
+(%of time spent in light activity*light inhalation rate)+ 

+(%of time spent in moderate activity*moderate inhalation rate)+ 

+(%of time spent in heavy activity*heavy inhalation rate) 


TableA4: 

Daily Inhalation Rates (mS/day) for Each Age Level 


< 
-
-

1 
' ·.J~ant~" 

">. 
,:Male ~ !( ;Male~ 
. '6yr '.~i~ .,,ttOyr .... 

, Male 
.13yr' 

· Male 
- Adult 

Female 
Adult· 

Average 
Outdoor 0.34 30.03 45.36 33.51 40.34 24.51 
Indoor 0.58 16.12 20.12 19.74 20.89 11.37 

RME 
Outdoor 0.51* 52.99 89.21 65.30 87.05 53.57 
Indoor 1* 22.05 30.18 26.26 27.96 16.32 

* Information is not presented in the Exposure Factors Handbook for light, moderate, 
or heavy inhalation rates for infants. Using only the resting inhalation rate of 1.21 m3/day 
(Table A3) to calculate the outdoor and indoor RME inhalation rates results in "worst case" 
values that are less than "average" values. Therefore, an alternative method was used to 
calculate the infant indoor and outdoor RME inhalation rates. The ratio between the 
"average outdoor" and the "RME outdoor" for each of the other age groups was calculated 
and then the mean of these ratios was multiplied by the infant outdoor "average" inhalation 
rate to derive an estimated outdoor "RME" inhalation rate. For example, the mean ratio of 
RME/average for outdoor values is 1.5, so 0.34 x 1.5 = 0.51 is the estimated RME outdoor­
infant daily inhalation rate. The same method was used with the indoor values to derive an 
estimated indoor "RME'' inhalation rate. 
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To calculate an inhalation rate for an aggregate resident, an exposure duration of 30 
years was assumed. Due to the limited data, it was assumed that a person spends four 
years each at the infant, 6 year old, 10 year old, and 13 year old inhalation rates. The 
remaining 14 years are spent at the adult inhalation rate. Indoor and outdoor average 
inhalation rates for an aggregate resident (Table A5) were calculated using the following 
equation: 

Indoor or Outdoor Inhalation Rate (m3/day) = 

= [(4 yr* Infant IR (m3/day)) + (4 yr* 6 yr old IR (mS/day)) + 

+ (4 yr* 10 yr old IR (mS/day)) + (4 yr* 13 yr old IR (mS/day)) + 


+ (14 yr * {(Adult Male IR (m3/day) +Adult Female IR (mS/day))/2}))/30 yrs 


The average person is estimated to spend 3.07 hours per week outside (pages 1 - 21, 
USEPA, 1989b). This value is equal to 0.44 hours per day. Therefore, the average time 
spent inside is 23.56 hours per day. Using these assumptions, total (includes indoor and 
outdoor) average inhalation rates for the aggregate resident (Table A5) were calculated 
using the following equation: 

Aggregate Resident Total Inhalation Rate (m3/day) = 

= [<Outdoor IR m3/day * 0.44 hr/day} + andoor IR m3/day * 23.56 hr/day)] 
24hr/day 

Table Ao: 

Inhalation Rates for an Aggregate Resident 


AVERAGE 
Outdoor 
Indoor 

Total (In+ Out) 
RME 

Outdoor 
Indoor 

Total (In + Out) 

29.70 
15.07 
15.34* 

60.54 
20.93 
21.66 

*The aggregate resident inhalation rate used to calculate the 
SCTL is rounded to 15 m3/day. 
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B. Derivation ofa Dermal Surface Area for the Aggregate Resident 

Values presented in the Exposure Factors Handbook (USEPA, 1989b) were used to 
calculate the surface area available for dermal exposure of an aggregate resident. Median 
total body surface areas for children, as presented in the Exposure Factors Handbook, are 
presented in Table A6, with the exception for children under two, for which values are 
unavailable. The percentage of total body surface area by part for children, as presented in 
the Exposure Factors Handbook, is presented in Table A 7. 

Table AG: 

Median Total Body Surface Area (cm2) 


... :. Surface.Area·(cm2) . 
Aste (yr) Male ·, e Female Averaste 

2<3 
3<6 
6<9 

9< 12 
12 < 15 
15 < 18 

6030 
7280 
9310 
11600 
14900 
17500 

5790 
7110 
9190 
11600 
14800 
16000 

5910 
7195 
9250 

11600 
14850 
16750 

TableA7: 

Percentage ofTotal Body Surface Area by Part for Children 


Percent ofTotal Body Surface Area (o/o) 
Aste Head Trunk Arms Hands Le2s Feet 
<1 

1<2 
2<3 
3<4 
4<5 
6<7 

9< 10 
12 < 13 
13 < 14 
16< 17 
17< 18 

18.20 
16.50 
14.20 
13.60 
13.80 
13.10 
12.00 
8.74 
9.97 
7.96 
7.58 

35.70 
35.50 
38.50 
31.90 
31.50 
35.10 
34.20 
34.70 
32.70 
32.70 
31.70 

13.70 
13.00 
11.80 
14.40 
14.00 
13.10 
12.30 
13.70 
12.10 
13.10 
17.50 

5.30 
5.68 
5.30 
6.07 
5.70 
4.71 
5.30 
5.39 
5.11 
5.68 
5.13 

20.60 
23.10 
23.20 
26.80 
27.80 
27.10 
28.70 
30.50 
32.00 
33.60 
30.80 

6.54 
6.27 
7.07 
7.21 
7.29 
6.90 
7.58 
7.03 
8.02 
6.93 
7.28 

Body surface areas by part for children (Table AB) were calculated using the following 
equation: 

Surface Area (cm2) = Total body surface area (cm2) x 
x % ofTotal body surface area for the body part 
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It was assumed that an aggregate resident would have his hands, half of his arms, 
and half of his legs available for dermal exposure. Using this assumption, a total surface 
area was calculated for each age group using the following equation (Table AS): 

Total Surface Area (cm2) =Hands SA (cm2) + [(Arms SA+ Legs SA (cm2))/2] 

Table AS: 

B d Suri Ar b Part ti Ch·1dren
o lY ace ea •Y or I 

.. - - .-:.·.. ·-Body·Surface.Area (cmt) 
·,· Age . 
. . ..·­ . ·, 

~Head 
r. ' • "'\; 
,..1 .' :.r 

r, 

Trunk:, 
' .:."·-.~..6~.:} 

"' Arms--·. . 
,} . ~ . -1:: 
(' i ..... ~1)\\.-·· 

Hands .'" ..,.~ .:::~· (t .. !", 

I;egs 
... ,1, • -.,, 
., I '.l 

Feet Available 
SA* 

2<3 
3<4 
4<5 
6<7 
9< 10 
12< 13 
13 < 14 
16< 17 
17 < 18 

839 
979 
993 

1212 
1392 
1298 
1481 
1333 
1270 

2275 
2295 
2266 
3247 
3967 
5153 
4856 
5477 
5310 

697 
1036 
1007 
1212 
1427 
2034 
1797 
2194 
2931 

313 
437 
410 
436 
615 
800 
759 
951 
859 

1371 
1928 
2000 
2507 
3329 
4529 
4752 
5628 
5159 

418 
519 
525 · 
638 
879 
1044 
1191 
1161 
1219 

1347 
1919 
1914 
2295 
2993 
4082 
4034 
4862 
4904 

*Assume exposed surface area of 1/2 of arms, 1/2 of legs, and hands 

Available Child (age 1-6) SA* (cm2) = 1789 = 1800** 
**Child Surface Area rounded to two significant figures 

Surface area by body part and total surface areas for adults are presented in Table 
A9. The adult surface area available for dermal exposure was calculated using the same 
equation used for the child. 

Table A9: Average Surface Area by Body Part for Adults 

I.. Surface Area (cm2) 
·Body.Part · · Men~ Women Avera20 

Head 1180 1100 1140 
Trunk 5690 5420 5555 
Upper Extremities 3190 2760 2975 

Arms 2280 2100 2190 
Upper Arms 1430 - 1430 
Forearms 1140 - 1140 

Hands 840 746 793 
Lower Extremities 6360 6260 6310 

Legs 5050 4880 4965 
Thighs 1980 2580 2280 
Lower Legs 2070 1940 2005 

Feet 1120 975 1048 
Whole Body 19400 16900 18150 

Available Adult SA* (cm2) = 4371 
*Assume exposed surface area of 1/2 of arms, 1/2 of legs, and hands 
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The aggregate resident surface area available for dermal exposure was calculated 
using the following equation: 

Aggregate Resident Surface Area (cm2) = 

= [(2 yr * 2<3 yr old SA cm2) + (1 yr * 3<4 yr old SA cm2) + 

+ (2 yr * 4<5 yr old SA cm2) + (2 yr * 6<7 yr old SA cm2) + 


+ (3 yr * 9<10 yr old SA cm2) + (2 yr * 12<13 yr old SA cm2) + 

+ (2 yr * 13<14 yr old SA cm2) + (2 yr* 16<17 yr old SA cm2) + 


+ (2 yr * 17<18 yr old SA cm2) + (12 yr *Adult SA cm2)] * 1/30 yr 

No specific age group data are presented in the Exposure Factors Handbook for 
children at ages 1, 5, 7, 8, 10, 11, 14, 15, and 18 years. Therefore, the surface area 
information for these ages was alternately taken from either the next previous or following 
age group. The age ranges applied as factors in the above equation are shown in the table 
below. The numbers in parentheses under the "age" column represents the age of a person 
with a particular surface area. The age range in each group corresponds to years spent with 
a specific surface area ("years" column), which is then multiplied by the corresponding 
available surface area. For example, there is no information for 1 yr-olds, so the SA value 
for 2 yr-olds from the Exposure Factors Handbook is assumed to apply to both 1 and 2 year­
olds. Since this value is applicable for two years (out of 30 total), the SA value of 2186 is 
multiplied by 2. The alternate assignment of ages without SA values to higher and lower 
age groups is intended to minimize biasing the surface area estimate either high or low. 

TableAlO: 

Aggregate Surface Area 


Age . -
. ~;' 

Years 
-

.. 
.Available SA 

(cm2)* 

2 < 3 (1-2) 
3 < 4 (3) 

4 < 5 (4-5) 
6 < 7 (6-7) 

9 < 10 (8-10) 
12 < 13 (11-12) 
13 < 14 (13-14) 
16'< 17 (15-16) 
17 < 18 (17-18) 

Adult: 19 < 30 (19 - 30) 

2 
1 
2 
2 
3 
2 
2 
2 
2 

12 

1347 
1919 
1914 
2295 
2993 
4082 
4034 
4862 
4904 
4371 

I Aggregate SA= 3674 
*Assume exposed surface area of 112 of arms, 112 oflegs, and hands 

Available On-Site Worker SA (cm2) =2000 
The value of2,000 cm2 for the On-Site Worker Available Surface Area is derived from 

the USEPA Dermal Exposure Assessment: Principles and Applications, January 1992 
(EP A/600/8-91/01 lB). 
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A. Inhalation Toxicity Values 

For evaluating hazard from the inhalation of a chemical of concern, the USEPA develops 
toxicity values in the form of Reference Doses (RIDs) or Reference Concentrations (RfCs). 
While the USEPA has recently shown preference for RfCs, the equations for the methods 
described in.this report use RfDs exclusively. The reason for this decision is that it is well 
recognized that children have much higher ventilation rates relative to body weight than 
adults. Consequently, they will receive a higher dosage of a chemical of concern from air than 
an adult at the same air concentration. The use of RfDs allows this difference to be taken into 
consideration, whereas the use of RfCs involves the implicit assumption that adults and 
children are equally sensitive to contamination in air. For the same reason, the equation for 
carcinogenicity utilizes Inhalation Slope Factors (ISFs) rather than Inhalation Unit Risk (IUR) 
values (which are expressed as recognized air concentrations). 

1.) Reference Dose (RID) 

The first choice, when an inhalation RID was not available, was to develop one from the 
RfC for that chemical. The conversion from RfC to inhalation RID assumed a 70 kg individual 
breathing 20 mS/day. Thus, the RfC was multiplied by 20 mS/day and divided by 70 kg to 
obtain a value with the units mg/kg/day. 

e.g., Methyl tert-butyl ether: Inhalation RfC = 3 mg/ms 

thus, (3 mg/m3 x 20 m3/day) / 70 kg= 8.6 x 10-1 mg/kg/day= RIDi 

When an RfC was not available, the second choice was to develop an inhalation RID 
from the oral RfD using route-to-route extrapolation. Such extrapolation was only done when 
the toxic endpoint being addressed was systemic in nature. Oral RfDs that were known or 
likely to be route-specific (e.g., where the toxic endpoint involved the gastrointestinal tract) 
were not extrapolated. 

The formula for converting an oral RfD to an inhalation RID was as follows: 

R/Di =R/Do x GIAbsorption 

e.g., Anthracene: RfDo·= 3.0 x 10-1 mg/kg/day 

Chemical Specific GI Abs Factor = 0.5 


thus, (3.0 x 10·1 mg/kg/day) x (0.5) = 1.5 x 10-1 mg/kg/day 

2.) Slope Factor (SF) 

When a carcinogen had an inhalation unit risk (IUR) value, but not an inhalation slope 
factor (IS~, the IUR value was converted to an ISF for the calculation of a soil target level. The 
conversion assumes a 70 kg individual breathing 20 mS/day. Thus, the IUR (Unit Risk/µg/mS) 
is divided by 20 m3/day and multiplied by 70 kg and a conversion factor of 1000 µg/mg to obtain 
a value with the units (mg/kg/day)·l. 

B2 



AppendixB 
April 30, 1998 

e.g., Benzene: IUR =8.3 x 10-6 UR/µglm3 

thus, [((8.3 x 10·6UR/µglm3) / 20m3/day) x 70 kg x 1000 µg/mg] = 
=2.9 x 10-2 (mg/kg/day)·l =ISF 

If an ·IUR was not available and the chemical was regarded as likely producing 
carcinogenicity via a systemic effect, an ISF was derived from the oral slope factor (OSF), if 
available. This route-to-route extrapolation was accomplished by using the following 
formula: 

!SF= OSF I GIAbsorptwn 

In general, route-to-route extrapolation from the OSF was not performed if the OSF 
was known or presumed to reflect route-specific toxicity. When a chemical exhibits route­
specific toxicity, it exerts its toxic effect (i.e., cancer) only by a specific exposure route. For 
example, chromium only causes lung cancer ifit is inhaled, thus the toxic effect (lung cancer) 
is route-specific and target organ-specific. No other exposure route for chromium has been 
shown to cause cancer. 

B. Dermal Toxicity Values 

1.) Reference Dose (RID) 

Dermal RtDs were derived from either the oral or inhalation RID (if both were 
available and suitable, preference was given to the oral RID). The following formula was 
used: 

R/Dd =R/Do X GIAbsorptwn 

If an RID (either oral or inhalation) was known or presumed to be route-specific, it 
was not regarded as suitable for route-to-route extrapolation. 

2.) Slope Factor (SF) 

Dermal slope factors (DSFs) were derived from OSFs usmg route-to-route 
extrapolation: 

DSF= OSF !GIAbsorptwn 

e.g., Benzene: OSF = 2.9 x 10-2 (mg/kg/day)·l 

Chemical-Specific GI Abs = 0.9 


thus, (2.9 x 10·2 (mg/kg/day)·l) + (0.9) = 

= 3.2 x 10-2 (mg/kg/day)·l = DSF 


In general, OSFs were not extrapolated to produce DSFs if they were thought to reflect 
route-specific toxicity.* 
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* In the case of carcinogenic PAHs the toxic endpoint (cancer) occurs regardless of the route 
of exposure. This effect is clearly evidenced by the fact that while the OSF for 
benzo(a)pyrene is based on data in which oral dosing resulted in GI tract tumors in rodents, 
arguably a route-specific cancer, benzo(a)pyrene has also been observed to produce other 
typeS' of cancer in several species when administered by a variety of routes, including 
inhalation and dermal contact. Although no elope factor has yet been derived for these 
routes, the rather strong evidence that benzo(a)pyrene (and, by implication, other 
carcinogenic P AHs) is carcinogenic by a variety of routes, indicates that P AH induced cancer 
is not wholly route-specific. }:3ecause of this property, route-to-route extrapolation was 
performed to derive both inhalation and dermal slope factors from the OSF for this group of 
chemicals. 
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Technical Basis for the TRPH Soil Cleanup Target Levels 

The following calculations for total petroleum hydrocarbon (TRP!1) values were 
adopted essentially as described in the Total Petroleum Hydrocarbon Criteria Working 
Group (TPHCWG, 1997a, 1997b, and 1997c; Volumes m and IV, and the Technical 
Overview) . . 

The application of a general standard for TRPHs is difficult because of the variation 
in mobility and toxicity of the chemicals included. To overcome this problem, TPHCWG 
(1997 a) suggests a sue-classification methodology in which aromatics and aliphatics are 
considered separately because these groups vary considerably in their environmental 
behavior. Each of tliese gi-Qups was tlien further subdivided on the basis of equivalent 
carbon number index (EC). Tlie EC is a function of the molecular weight (MW) ana boilin_g
point (BP) of a chemical normalized to the BP of the n-alkanes, or its retention time in a BP 
gas ~liromatogr~phic column. T¥s approach is used. since it is co~sistent with; methods 
routinely used in the petroleum industry for separating complex mixtures and 1s a more 
appropnate differentiation technique than the actual carbon number ofthe chemical. 

C11-C1 Aromatic 
>C1-Ca Aromatic 
>Cs-C10 Aromatic 
>C10-C12 Aromatic 
>C12-C1s Aromatic 
>C1s-C21 Aromatic 
>C21-Cs11 Aromatic 

Ca-Cs Aliphatic 
>Cs-Cs Aliphatic 
>Cs-C10 Aliphatic 

>C10- C12 Aliphatic 
>C12· C1s Aliphatic 
>Cl6· Cs Ali hatic 

Calculation ofTRPH Fraction-Specific Physical Pro.perties 

Several alternatives for estimating_ r~resentative physical/chemical properties for 
each fraction were reviewed by the TPHCWG. They included simple averaging of all 
available property data, composition-based averaging in which a weighted average of the 
available pro_perty data was computed based on the relative mass of each component in 
gasoline, and correlation to relative boiling point index in which the properties were 
developed based on EC values. While all of the approaches had similar results, it was 
determined that the correlations approach was most useful, because if the definition of the 
fractions change, new properties can be easily computed. 

Utilizing the values correlations approach, the TRPHs are.grouped into EC fractions, 
a method whfch allows for the calculation of the fate and transport characteristics of 
solubili~ (S), organic carbon partition coefficient (Koc) and vapor pressure (atm). While 
Henry's Law constant (HLC) could also be estimated from a siDiilar type of equation, 
TPHCWG determined that us~g the estimated molecular weights, solubilities and vapor 
pressures to calculate HLC allowed for internal consistency with the other estimated 
values. The formulas provided by TPHCWG (1997a) are as follows: 
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Aromatics: 
l.Dg S = (-0.21 xEC) + 3.7 

l.Dg Koc= (0.10 x EC)+ 2.3 

Aliphatics: 
Log S = (-0.55 x EC)+ 4.58 

l.Dg Koc= (0.45 x EC) + 0.43 

Aliphatics andAromatics 
l.Dg VP =(-0.5 x EC) + 2.3, for EC S 12 

l.Dg VP= (-0.36 x EC)+ 0.72, for EC> 12 

. )* Vapor Pressure (atm) x Molecular Weight (g/mol) 
H' (umt1ess = ---=-------------------"---...aa...--­

Solubility (mg/L) x 8.2x 10·' (atm - m3/mol - K ) x 293K 

H' (unitless)/41 =Henry's Law constant (atm-ms/mol)* 
(*rounded to two significant figures) 

When diffusivity in air or water was plotted as a function of equivalent carbon 
number, TPHCWG found that the values did not vary signi.ficant]y from compound to 
compound. Thus, a conservative, reasonable assumption was to set Dair= 10-1 cm'2/sec and 
Dwater =10·5 cm2/sec for all fractions. 

Using the above models, the following chemical values for the TRPH classes have 
been assigned: 

Table Cl: 
Assigned chemical properties of TRPH classes 

based on an Equivalent Carbon Number& 

H(atm· 
mB/JJiol)b 

Proposed-Value 

. - MW(g) : Koc (mUg) S (mg/L) VP(atm) 

TRPH Clus,· 

Ca-C1 Aromatic 6.5 5.6E-3 NC NC NC NC NC 
>CrCa Aromatic 7.5 6.6E-3 NC NC NC NC NC 
>Ca-C10Aromatic 9.0 1.2E-2 4.8E·l 1.2E+2 1.6E+3 6.5E+l 6.3E-3 

>C1o·C12Aromatic 11 3.3E-3 l .4E-l l.3E+2 2.5E+3 2.5E+l 6.3E-4 
>Ca-C1s Aromatic 14 1.SE-3 5.2E-2 1.5E+2 5.0E+3 5.BEOO 4.BE-6 
>C1s·C21 Aromatic 18.5 3.2E-4 l.3E-2 1.8E+2 l.4E+4 6.5E-l l.lE-6 
>Ci1-CaaAromatic 28 l .6E-5 6.7E-4 2.4E+2 1.3E+5 6.GE-3 4.4E-10 

Ca-CsAliphatic 6.5 8.0E-1 3.3E+l 8.lE+l 8.0E+2 3.6E+l 3.5E-1 
>Cs-CaAliphatic 7.0 1.2EOO 4.9E+l l.OE+2 3.8E+3 5.4EOO 6.3E-2 
>Ca·C10Aliphatic 9.0 l.9EOO 7.9E+l l.3E+2 3.0E+4 4.3E-1 6.3E-3 

>C1o·Cu Aliphatic 11 3.0EOO l.2E+2 1.6E+2 2.4E+5 3.4E-2 6.3E-4 
>Cu-C1s Aliphatic 14 1.SE+l 6.3E+2 2.0E+2 5.4E+6 7.GE-4 4.SE-5 
>CwC35Aliphatic 18.5 1.2E+2 4.9E+3 2.7E+2 6.7E+8 2.5E-6 1.lE-6 

NC: V aluea for the C6,C, and >C,,C. aromatics, which correspond to benzene and toluene, were not calculated according to the TPHCWG 
methoda. Chemical-apecific values for these fractiom were 8118umed tn be equal to those of benzene and toluene, thus the I<.. and H 
values from Table Sa ofthe Technical Report were used. 

• Solubility (mg/L), Vapor Pressure (atm), and K.. (mUg) values calculated according to formulae in Tables 7, 9, and 12 of 
TPHCWG 1997a. lf (unitlesa) was calculated according to the formula presented above. 

b Henry's Law constant calculated using methoda described above. Final values rounded to two significant figures. 
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Table C2: 
Calculated chemical properties orTRPH classes 

· TRPHClass ·Calculated Fraction~pecific Values* 
· · · · ·~: ·-._.,,D··(~Ii '~ ··~:1'z'.'-'~.:.·~Volatilization Factor**

·•. ·...., .: /-,_~·: /":.}"' ;ll;f,.. • , ~e~ .-- - ;~ .~·,.~·;;-·:· :.(znl/kd'): 
....,:r.qc')•,;;'li.-"' ~· ';,,,,=·),.,,0'2*11';11$,.,L•..,.,1"',,~~,m. · ...~...;;,,,:.l'.J.""""-"',,,f•, 8 , ,.. 

Residential Industrial 
Cis-C1 Aromatic 2.373206E-3 1.427839E+3 2.914565E+3 

>C1-Cs Aromatic 1.454501E-3 1.828853E+3 3.722925E+8 
>Cs-C10Aromatic 2.676664E-4 4.251577E+3 8.678495E+3 

>C10-C12 Aromatic 4.766102E-5 1.007547E+4 2.056647E+4 
>C12-C1s Aromatic 9.433057E-6 2.264753E+4 4.622907E+4 
>C1e -C21 Aromatic 8.318777E-7 7.626359E+4 1.556724E+5 
>C21 -Cs11 Aromatic 4.561537E-9 1.029891E+6 2.102257E+6 

C11-Cs Aliphatic 1.572995E-2 5.546045E+2 1.132082E+3 
>Cs-CaAliphatic 8.136944E-3 7.711100E+2 1.574022E+3 

>Cs-C10 Aliphatic 2.136944E-3 l .507145E+3 3.076447E+3 
>C10-C12 Aliphatic 4.478028E-4 3.287029E+3 6.709621E+3 
>C12-C1s Aliphatic 8. 737169E-5 7.441520E+3 1.518994E+4 
>C1s-Cs11 Aliphatic 7.662332E-6 2.512850E+4 5.129333E+4 

*All calculations carried out to 18 decimal places. Values provided have been rounded to seven significant 
figures for presentation in thia table. 

..For residential exposure to non-carcinogens, VFs are based on an exposure duration of six years. Industrial 
expos ure duration is 25 years. 

Derivation of TRPH Fraction Toxicological Values 

The toxicity values for the various TRPH fractions were obtained from TPHCWG 
(1997c) and are as follows: 

Table C3: 

Toxicity Values or TRPH Classes• 


TR.PH Class RID9 (mgl]ig-da;y) ;Rfflf(mg/kg-day)b · · RfCi (mg/mS) RIDr (mg/kg-day)c 
Cl\·C1 Aromatic Q2 Ql Q4 0.1 

>C1-Cs Aromatic ~ Ql M 0.1 
>Cs-C10 Aromatic 0.04 0.02 0.2 0.06 

>C10-C12 0.04 0.02 0.2 0.06 
>C12-C1s 0.04 0.02 0.2 0.06 
>C1e-C21 0.03 0.02 not available 0.02d 
>C21-Cs11 0.03 0.02 not available 0.02d 

C11-Cs Aliohatic 5.0 3.0 18.4 5.0 
>Cs-Cs Aliohatic 5.0 3.0 18.4 5.0 

>Cs-C10 Aliohatic 0.1 0.05 1.0 0.3 
>C10-C12 Aliohatic 0.1 0.05 1.0 0.3 
>C12-C1a Aliohatic 0.1 0.05 1.0 0.3 
>Orn-OaA Aliphatic 2.0 1.0 not available l.()d 

• Toxicity Values from TPHCWG 1997c. 

bRfDd values extrapolated from RfDo. GI absorption aasumed to be 0.5 (see Appendix B). 

• RfDi values extrapolated from RfCt values when available, GI absorption assumed to be 0.6 (see Appendix B). 
d RID; values extrapolated from RfDo. GI absorption aasumed to be 0.5 (see Appendix B). 
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Derivation ofTRPH SCTLs 

The Florida TRPH SCTLs will be based on a 2-tiered approach. First, there will be a 

primruY TRPH soil cleanup target level (SCTL). This SCTL is based on the assumption that 
the TRPHs consist exclusive!Y of aromatic hydrocarbons in the >Cs-C10 range. Second, if the 
primary SCTL is exceeded, tlien the TRPHs may be sub-classified with eac1i class possessinj' 
its own SCTL. Given the potential for the subclassification methodology to yield relatively high
SCTLs, it is _possible that the human health SCTLs for some constituents\ particularly those 
with relatively low toxicity and low mobility potential (such as TRPHs) coula result in staining,
odors and /or nuisance conditions. 

The primary TRPH SCTL is based on the >Ca·C10 carbon ran~ as a result of two factors. 
First, the analytical method identified by the Florida Department of Environmental Protection 
for the purpose of measuring petroleum hydrocarbons in water and soil is limited to the 
detection of products within a carbon cham range of Ca - C.w. This method, the Florida 
Petroleum Residual Orgaru.c (FL-PRO) -Alternative Method to Total Recoverable Petroleum 
Hydrocarbons, 418.1 or 9073 - combmes several of the commonly used methods so that the 
tar~ted range ofpetroleum hydrocarbons can be analyzed in a single steJ)_. However, because of 
its limitations, the smallest detectable C-range using the FL-PRO Method is the >Cs-C10 
~~in_g. f'This method is available for immediate use and may be obtained QI calling the 
FDEP ~uality Assurance Section at (850) 488-2796.] Secondly, the TRPH SCTL value was 
selected based on the identification of the most conservative values. The calculation of the 
SCTLs (listed below) using_ standard FDEP and USEPA protocols results in the most 
conservative values for the C6·C1 aromatics. However, due to the limitations of the TRPH 
Method of Analysis, and since the most toxic and prevalent COCs within this range are 
addressed bY...Qtlier ana!Yses and individual cleanup target levels, the values in this g?9Up are 
not used as TRPH SCTLs. The next most conservative values for residential and industrial 
direct exposure that occur within a carbon range that can be analyzed by FL-PRO are found in 
the >Cs-C10 aromatics grouping. Therefore, the TRPH SCTL values are based on this group of 
total petroleum hydrocarbons. 

Calculation of the SCTLs 

With the assig!}Dlent of the above chemical and toxicological values, the determination of 
risk-based SCTLs follows the same methodology as that used for individual compounds. 

Table C4: Calculated SCTLs for TRPH Classes 

TRPH.Clasa ··· 

C"-C' Aromatic 
>C1-Cs Aromatic 

>Ca-C10 Aromatic 
>C10-C12 Aromatic 
>C12-C1s Aromatic 
>C1s -021 Aromatic 
>C21 -Cais Aromatic 

Cis-Cs Aliphatic 
>Cs-Ca Aliphatic 

>Ca-C10 Aliphatic 
>C1o·C12 Aliphatic 
>C12-C16 Aliphatic 
>Crn-Ca5 Aliphatic 

Residentjol · 
220 
280 
360 
720 
1200 
1200 
2100 
4300 
5900 
650 
1300 
2400 
31000 

· SCTL (mglkg.gg) 
Industrial 

1500 
1900 
2500 
5700 
11000 
12000 
37000 
29000 
40000 
4600 
9600 

20000 
240000 

34 
50 
340 
520 

1000 

2800 


26000 

470 

1200 

6700 


49000 

1100000 


110000000 

•Bued on an acceptable groundwater concentration of 5000 µg/L. 

cs 
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