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Time: 8:30-9:30: Assessment and Remediation
a. Tasker Road Site: Assessment Report Review (Hamilton: 15 minutes)

Assessment work completed

b Tasker Road Site: Risk Based Corrective Action (Devaull: 30 minutes)
Technical discussion & results

c. Grimes Tank Battery (Hamilton: 15 minutes)
Assessment and analytical results
Proposed remediation

Time: 9:30-9:45: Land Issues (Hamilton)

a. Monument Development (5 minutes)

b. Los Cuatro (5 minutes)

c. Perry’s Home (5 minutes)
Pilot excavation or sampling/modeling

Excavation front and back yard
Replace topsoil and lawn
Foundation is barrier to hydrocarbons

Time: 9:45-10:30: Communication of Results (OCD-Shell)

a. Analytical results communication
Soil and Groundwater: OCD and Shell Results

b. Petition Reply: Options
Legal Representatives
Flyers
Town Meeting




Tasker Road Activities

Two Locations _
1331 and 1329 Tasker Road, Hobbs, New Mexico

Work Started and Completed
January 20 & 26, 1998

Work Scope
Five sample sites: Two samples per location

Location based on aerial photo and access
OCD Wayne Price on site

Land Use
Lease operator
Normal operating practices

Analytical Results
Laboratory: Trace Analysis in Lubbock

Analyses:
No pesticides
No chlorinated compounds
No polycyclic aromatics hydrocarbons
No semi-volatiles

Exceptions
Tetrachlorethane
Ethylbenzene
mé&p-xylenes
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1969
Photo Revised 1979
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SHELL EXPLORATION & TECHNOLOGY COMPANY GRIMES ASSESSMENT
CHKD: APPD: Hobbs, New Mexico
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SHELL EXPLORATION & PRODUCTION TECHNOLOGY CO. TASKER ROAD SITE ASSESSMENT
Table 1
FIELD OBSERVATION OF SAMPLES
Sample ID Staining Odor PID Reading
SS-1, 2-3 feet Asphaltic Material Hydrocarbon 8 du’ |
SS-1, 5 feet None observed Hydrocarbon S50 du
SS-2, 2-3 feet Asphaltic Hydrocarbon 346 du
SS-2, 6 feet None observed Hydrocarbon 511 du
SS-3, 2-3 feet Asphaltic Hydrocarbon 189 du
SS-3, 5.5 feet None observed Hydrocarbon 178 du
SS-4,1 foot Asphaltic Hydrocarbon 0 du
SS-4, 5 feet None observed Hydrocarbon I du
SS-5, 2 feet Asphaltic Hydrocarbon 60 du
SS-5, S feet None observed Hydrocarbon 320 du

* du = Deflection Units

Each of the samples were submitted to Trace Analysis in Lubbock, Texas for analysis of the
compounds histed in New Mexico Water Quality Control Commission, Title 20, Chapter 6, Part 2,
sections 3103 and 1101 (20 NMAC 6.2. 3103 and 1101) as requested by the NMOCD. Analytical
results are discussed in Section 5.0 and included in Appendix I'V.

4.2 DELINEATION

Philip representatives returned to the site on January 26, 1998 to perform additional site
assessment activities. The purpose of this investigation was to identify the horizontal extent of the
asphaltic material based on visual observation. A backhoe was used to trench the site, thereby
allowing visual observation of the presence or absence of the asphaltic material. No samples were
collected during this phase of the investigation. Figure 3 is a site map depicting the horizontal
extent of the asphaltic material as observed in the field.

PHILIP SERVICES CORPORATION 3
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Executive Summary

This document is an assessment of possible human health risks or hazards due to soils at a site
within the lot boundaries of 1331 and 1329 Tasker Road, Hobbs, NM. The evaluation was
initiated after discovery of an asphalt-like layer, 2 to 3 feet below the soil surface, within a
portion of the site.

Soil samples at five places and two depths (approximately 2 ft and 5 ft below the surface) have
been taken from the site and analyzed for a range of chemical constituents in accordance with 20
NMAC 6.2 3103 and 1101. This includes all chemical analyses relevant to the identified
previous site use.

For individual indicator chemicals, Risk-Based Screening Level (RBSL) concentration criteria
are used in the assessment, in comparison with the relevant site data. For petroleum
hydrocarbons in soils, a risk-based assessment of the mixture was completed, consistent with
recently developed methodology (Weisman, 1998).

Of the chemicals detected, Total Petroleum Hydrocarbons (TPH) was found in a range of
approximately 4000 mg/kg to 200000 mg/kg TPH. Acceptable average concentrations of TPH at
the site, available for direct-contact exposure -- that is, at the soil surface -- range from
approximately 7400 to 9900 mg/kg TPH. This estimate is based on measured site-specific
composition of the TPH, conservative upper-bound residential site use exposure assumptions,
and conservative estimates of non-carcinogenic human health effects for petroleum
hydrocarbons. Human health risk due to indirect exposure to TPH at the levels currently in site
soils, such as inhalation of evolved vapors or leaching from soil to groundwater, was found to be
insignificant.

Concentrations of individual organic chemicals, including ethylbenzene and m- and p-xylenes
detected at the site were all found to either be below the relevant RBSL criteria, or not present at
levels of concern. No other individual organic chemicals were found above detection limits at the
site, or at levels of concern. No other individual VOCs, SVOCs, PAHs, chlorinated compounds,
or pesticides were detected in any soil samples. For inorganic chemicals, including metals,
concentrations were either below the relevant RBSL criteria or present at levels consistent with
natural background concentrations in soils.

The conservative risk-based screening level criteria used in this assessment are defined for a
carcinogenic risk level of 10 or a non-carcinogenic hazard quotient of unity (HQ = 1) for
individual chemicals. Reasonable assumptions for possible chemical transport pathways and
upper-bound estimates for possible exposure scenarios (overpredicting exposure) at this site have
been used throughout the analysis. All calculations, estimates, and parameters which have been
used in this assessment are consistent with current USEPA risk assessment guidance.



Site Description and History

The site under analysis falls within the adjacent residential lots at 1331 and 1329 Tasker Road,
Hobbs, NM. One site is currently occupied; one is currently under construction. During recent
construction, an asphalt-like layer, 2 to 3 feet below the soil surface, was discovered within a
portion of the site. The approximate boundary of the asphalt-like layer has been delineated, and
soils within the identified boundary have been sampled and analyzed (Phillip Services, Feb.
1998: Tasker Road Site Assessment Report). Figure 1 is a map of the site vicinity. Figure 2
shows site detail, including the asphalt-like layer boundary and the soil sampling locations.

Previous Site Use

Beginning in the mid 1940s and continuing to 1993, the area adjacent to and previously
including the site had been in crude oil production. Operations in the immediate area of the site
(see Figure 1) had included several producing oil wells; a central production facility, including
crude oil storage tanks; flow lines joining the wells and the central production facility; and a
trunk line leading to another remote production facility. By common practice, oil produced from
the site was transported off-site by underground pipeline over the duration of operations. Prior to
the 1950s, water produced with the oil was separated and was likely disposed of in on-site pits.
From the 1950s to the 1980s, produced water was transported off site to an underground
injection well.

According to affidavit (Philip Services, 1998: Grimes Battery Soil and Water Assessment
Report) the site under investigation was not used historically for waste disposal purposes.

Geologic and Hydrogeologic Summary

The site is located in an area of generally flat topography. The nearest surface water (identified
from the topographic USGS quadrangle map for Hobbs West, N. Mex.) is a pond, approximately
0.5 acre in area, 0.4 miles from the site. There is no direct pathway for rain water runoff from the
site to this surface water.

From National Oceanic and Atmospheric Administration data (http://www.cdc.noaa.gov),
records (Wink, Winkler, TX and Midland, TX) in the vicinity of Hobbs, NM (approximately
32°42°30™N, 103°07°30”N), we find for the local area:

Mean Annual Precipitation: 12 to 15 inches
Mean Annual Snowfall: 3.3 to 4.8 inches
Maximum Temperature: 112 F (1961 to 1990)
Minimum Temperature: -11 to 2 F (1961 to 1990)

Given the relatively low rainfall and dry climate, net infiltration of rainwater in the vicinity of
the site, through unsaturated soils to groundwater will be minimal, and in an3' case, will bea
small fraction of the total annual rainfall.

Based on recent borings and installation of a groundwater monitoring well approximately 400 ft
west of the site (Philip Services, Feb. 1998: Grimes Battery Soil and Water Assessment Report),



depth to ground water at this site is expected to be about 65 ft. Unsaturated zone stratigraphy at
the site, from below any surface fill to groundwater at 65 ft, is expected to consist of intermixed
layers of fine-grain silty sand, buff limestone (hard), fine-grain silty sand with chert, and fine-
grain sand with sandstone intermixed.

Potential Exposure Pathways

A risk-based assessment requires identification of potential sources, exposure pathways, and
receptors for the site. These are shown for the site in the conceptual model diagram of Figure 3.
This flowchart is similar to the generic site conceptual model in the American Society for
Testing and Materials Standard, Risk-Based Corrective Action Applied at Petroleum Release
Sites (ASTM E 1739-95). The ASTM standard is consistent with USEPA guidance on risk
assessment and was developed in consensus by a group comprised of representatives from
USEPA, state regulatory agencies, state cleanup funds, environmental consulting firms, and
petroleum, insurance, and banking industries.

The potential sources in the area of concern are based on previous site use. The chemicals of
potential interest are those likely originating from historical oil field operations, primarily crude
oil and its chemical components, and produced water, including salts. Relevant indicator
compounds for crude oil potentially include benzene, ethyl benzene, toluene, xylenes, and
polycyclic aromatic hydrocarbons. Other individual chemicals have also been included in the
sample analysis, as shown in the list of Table 1, in accordance with 20 NMAC 6.2 3103 and
1101. The complete chemical analyte list is included in the site report (Phillip Services, Feb.
1998: Tasker Road Site Assessment Report).

The site currently includes residential development. Relevant exposure pathways for evaluating
potential human exposure, as shown in Figure 3, for this site include:

1) Potential exposure to surficial soils, including combined soil ingestion, dermal contact, dust
inhalation, and inhalation of volatiles, for residential receptors.

2) Potential exposure to volatile emissions from subsurface soils, through inhalation, for
residential receptors.

3) Potential aqueous leaching of chemicals from soil to groundwater, with ingestion of
groundwater. According to diagram (Phillip Services, Feb. 1998: Tasker Road Site Assessment
Report), residents in the immediate area are supplied by municipal water. However, use of well
water for drinking water use is not known to be precluded (by ordinance or restriction) in the
immediate area.

4) Potential mobility of non-aqueous phase liquids (crude oil) in unsaturated soils. As in (3) the
potential concern is with groundwater, but in terms of bulk migration of crude oil to ground
water.

Each of the above four exposure scenarios is evaluated separately; results from each individual
exposure pathway scenario are not summed. That is, the resident who may be exposed in (1) to
surface soils is a different individual than the receptor who might be exposed in (3) to drinking
water. The long-term residential receptor for scenario (2) is a subset of scenario (1) for the case
where there is no direct contact with surficial soils. These relevant exposure routes and pathways
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have been addressed in this assessment using risk assessment methodology consistent with
USEPA Risk Assessment Guidance (USEPA, 1996; USEPA, 1991), with ASTM Standard E
1739-95, and with 20 NMAC 6.2.

Risk-Based Assessment

The risk-based assessment in this evaluation includes two parts. The first is an evaluation of
detected individual indicator chemicals. These are handled with conventional risk assessment
methodology, using conservative risk-based screening level (RBSL) concentrations. The second
is an evaluation of the crude oil. Crude oil is a mixture of many thousands of petroleum
hydrocarbon chemical constituents; evaluating each individual chemical using conventional risk
assessment methods is impracticable. In this analysis we have used methodology developed by
the Total Petroleum Hydrocarbon Working Group, for risk-based assessment of “Total
Petroleum Hydrocarbon”, or TPH (Weisman, 1998).

individual indictor chemicals
The equations and parameters used in estimating human health risk in this assessment are
consistent with USEPA guidance. Generally, risk or hazard can be estimated as the product of
concentration and toxicity:

Risk = Concentration - Toxicity

For individual constituents, the estimate can be inverted -- a target risk (or hazard) is specified,
and an acceptable concentration in the media of interest is estimated:
Risk

Toxicity

We have followed this convention, which is consistent with ASTM Standard E 1739-95, Risk-
Based Corrective Action Applied at Petroleum Release Sites, in defining concentration levels, or
Risk-Based Screening Levels (RBSLs) which meet the desired risk or hazard targets for
individual chemical constituents. Site concentrations in soil which are at or below this risk-based
screening level concentration will meet the desired target risk.

Concentration =

A tiered assessment process is introduced in ASTM E 1739-95. This tiered approach is used in
the present assessment. The first step, or tier, is in development of RBSLs applicable for all
project areas using conservative, generic parameters and site assumptions. A refinement of the
assessment, in calculating site-specific screening levels using site-specific information, is
applied only to that portion of the measured concentration data which exceeds the generic
RBSLs. This ‘tiered’ assessment expedites and simplifies the risk assessment process, with no
loss in conservatism nor a loss in comprehensiveness.

All screening levels for individual chemicals used in this assessment are defined at the lower
llmlt of the 10* t0 10 acceptable risk range for carcinogens, or at a conservative risk level of
10°°. For non-carcinogens, a hazard quotient of unity (HQ = 1) is specified. The screening level
concentrations shown in Table 2 for the relevant exposure pathways and each chemical are the
lowest calculated values for either the relevant carcinogenic or non-carcinogenic criteria.

Descriptions and reference for selected exposure factors, transport parameters, toxicity, and
models, is presented in Attachment 2. This table is complete and up-to-date with respect to the
current (30 September 1997) toxicological parameters available from the USEPA IRIS and



HEAST databases. The assumptions used in the models are generally conservative. Conservative
upper-bound exposure parameters are defined for a Reasonable Maximum Exposure (RME).
Transport assumptions used for the applicable exposure pathways (and documented in
Attachment 1) are as follows:

1) Potential exposure to surficial soils due to combined soil ingestion, dermal contact
dust inhalation, and inhalation of volatiles, for a residential receptor. For soil
ingestion, dermal contact, and dust inhalation, soil concentrations are assumed to
remain at their original levels over the entire 25 year exposure period. For
volatilization, soil concentrations are assumed to start at their initial concentration
level, with a reduction in emissions over time as-the volatile chemicals are depleted in
the surface soil layer through the volatilization process. For this exposure pathway,
the potential exposures due to soil ingestion, dermal contact, dust inhalation, and
vapor inhalation are summed to determine an overall acceptable concentration level.

2) Potential exposure to volatile emissions from subsurface soils, through inhalation, for
a residential receptor. The exposure duration for this scenario is assumed to be 25

years. The chemical is assumed to remain constant at its initial concentration over the
exposure duration (an infinite source), with diffusion to the breathing zone through a
one-meter layer of soil. Potential exposure for both indoor and outdoor air are
included.

3) Aqueous leaching of chemicals from soil to ground water, with subsequent ingestion

of ground water. The chemical is assumed to remain at constant levels in soil in this
scenario. Conservative physical parameters are used in relating soil concentration to
ground water concentrations directly below the source area. No additional dilution or
attenuation for a spatially separated source area and ground water well is included in
the modeling.

Concentrations used in deriving the RBSLs are defined as average concentrations over the site.
In application, we first make comparisons of actual site sample analyses (point samples) directly
to these RBSLs.

petroleum hydrocarbon mixtures

Risk-based assessment of petroleum hydrocarbon mixtures in soil at this site are included in the
present evaluation, consistent with methodology discussed by Weisman (1998). In this
evaluation, each soil sample was analyzed for TPH (total petroleum hydrocarbons) using gas
chromatography / flame ionization detection in a simulated distillation analysis. This analysis
yields a fractional distribution of the petroleum as a function of boiling point, molecular weight,
or carbon number. These data were subsequently divided into an aliphatic fraction and an
aromatic fraction determined from previous analysis of crude oils produced in the vicinity of
Hobbs, NM. The result, for each TPH analysis, is a total of 13 aliphatic and aromatic petroleum
fractions.

The toxicity of each petroleum fraction is conservatively assigned based on the non-carcinogenic
toxicity of similar petroleum hydrocarbon chemicals within the fraction (TPHCWG, 1997, v. 4).
Average properties for estimating fate and transport are also assigned to each fraction
(TPHCWG, 1997, v. 3).



For each of the petroleum fractions, receptor point concentrations, C;, (in air, water, and soil at
the point of exposure) are estimated for each of the sample transport and exposure pathways
identified in Figure 3, and which were discussed in the last section. A hazard quotient (HQ) is
calculated for each fraction,
Ci
HQi = RBst;

where RBSL,; is a risk-based screening level estimated for each petroleum fraction (in air, water,
and soil at the point of exposure). A sum, or hazard index, HI, is calculated

13
HI = Z HQ;
n=1
The TPH screening level in soil is exceeded when the summed HI value is greater than one.
Acceptable TPH concentrations for the petroleum mixture are estimated by fixing HI = 1 and the
relative distribution of petroleum fractions, and varying (in calculation) the total TPH
concentration in soil. The physical calculations are similar to those used for individual
chemicals, but include mixture effects as discussed by Mariner (1997), Mott (1995), and Johnson
(1990).

Analytical Summary

Soil samples at five places and two depths (approximately 2 ft and S ft below the surface) have
been taken from the site and analyzed for a range of chemical constituents. A map of the sample
locations is included as Figure 2. A concise list of the analytical methods and results of the
analysis is given in Table 1. Detailed reporting of the results, including lists of all chemicals in
the analyte list, is included in Phillip Services, Feb. 1998: Tasker Road Site Assessment Report.
Further discussion in the present section is limited to chemicals which were found in site soils
above analytical detection limits.

The individual detected chemicals included several organic compounds, mainly constituents of
petroleum; metals and salts; and petroleum hydrocarbons. For VOCs, the detected chemicals
include:

name: range: ' detected:

ethylbenzene 0.1t0 9.7 mg/kg 6 of 10 samples
m- & p-xylenes 0.13 to 39 mg/kg 6 of 10 samples
tetrachloroethene 0.54 mg/kg 1 of 10 samples

No other individual VOCs, SVOCs, PAHs, chlorinated compounds, or pesticides were detected
in any samples. Two methods of analysis were used for petroleum hydrocarbons. Detection was
shown in ten of ten soil samples, with results as follows:

name: range: b detected:
Total Recoverable Petroleum Hydrocarbons .
(freon soil extraction, infrared detection) 1800 to 200000 mg/kg 10 of 10
Petroleum Hydrocarbons - simulated distillation analysis
(carbon disulfide extraction, GC/FID analysis) 4000 to 182000 mg/kg 10 0of 10

6



More detail for the simulated distillation analysis is shown in Attachment 1. For total metals,
analysis results above detection limits showed results of:

name: range: detected:
arsenic (As) 3.8 mg/kg 1 of 10
selenium (Se) 1.8 mg/kg 1 of 10
cadmium (Cd) 0.06 to 0.21 mg/kg 30f10
barium (Ba) 37 to 650 mg/kg 10 of 10
nickel (Ni) 6to 11 mg/kg 10 of 10
zinc (Zn) 6.7 to 22 mg/kg 10 of 10
aluminum (Al) 1900 to 9200 mg/kg 10 0of 10
iron (Fe) 1800 to 7600 mg/kg 10 of 10
manganese (M) 19 to 120 mg/kg 100of 10
copper (Cu) 10 mg/kg 1of 10

For radium, analysis showed

name: range: detected:
Radium-226 (Ra226) 2.17 pClg 1of 10
Radium-228 (Ra228) 0.76 to 1.28 pC/g 30f 10

No other metals or naturally occurring radioactive materials were detected. We note that many of
metals are ubiquitous and present naturally in soils, discussion of which will be continued in the
next section.

An ion and pH analysis on soils was also included. Results showed

name: range: detected:
chloride 39 to 350 mg/kg 100f 10
fluoride 0.26 to 11 mg/kg 100of 10
nitrate-N 0.4 to 2.5 mg/kg 30f10
sulphate 36 to 880 mg/kg 10 of 10
TDS 900 to 3000 mg/kg

pH 7.7t09.2

As with metals, all the detected ions are present naturally in soils. Analysis of ions is relevant not
for human health (at least not at levels detected in these soils), but may help in determining the
agricultural viability of the soil.

Risk-Based Evaluation

As discussed earlier, this assessment includes two parts: (1) evaluation of individual indicator
chemicals, and (2) evaluation of the petroleum hydrocarbon mixture.

individual indictor chemicals

The detected chemical constituents at this site have been compared to derived risk-based
screening level (RBSL) concentrations. The parameters and methodology for deriving the RBSL



values is discussed in Attachment 2, and is consistent with ASTM E 1739-95. Results of the
comparison are shown in Table 2.1 to 2.2. The following discussion includes explanation and,
where appropriate, discussion of refined modeling for chemicals which are flagged in the
screening-level comparison.

organic chemicals

ethylbenzene and m- & p-xylenes - as shown in Table 2.1-a and 2.1-b, none of the detected
chemical concentrations exceeded any RBSL value for any relevant exposure pathway.
Therefore both ethylbenzene and m- & p-xylenes will not be considered further in this
assessment as individual chemicals. They are considered as part of the evaluation of petroleum
hydrocarbon mixtures in the next section.

tetrachloroethene - the screening comparison for this chemical in Table 2.1-a and 2.1-b shows
exceedence of screening levels for leaching to ground water and indoor vapor exposure.
However, given (1) the low frequency of detection (one in ten samples), (2) the low measured
concentration level relative to the detection limit, and (3) that there is no reason to believe that
the chemical may be present at the site, all three criteria in USEPA (1989, sec 5.9.3) guidance
are met for eliminating this particular chemical from further investigation.

metals and naturally occurring radioactive material (NORM)

Many of the detected metals listed in Table 2.2a and 2.2b show no exceedence of conservative
RBSL concentrations for any relevant exposure pathway. These metals are not considered further
in this assessment. Several detected metals, including iron, aluminum, and manganese do not
have RBSL values for soils. These metals (as oxides and salts) are natural constituents of mineral
soil content. They will not be considered further in this assessment. Where available, nominal
average natural background concentrations of metals are included in the comparison of Table
2.2b.

In investigation of naturally occurring radioactive material (NORM), the analysis show detection
of both radium-226 and radium-228 for several samples. No other NORM material was detected.
All sample concentrations were below the lowest NORM criteria cited for unrestricted site use,
as presented in the review by White (1992).

arsenic - the screening comparison for arsenic is exceeded for surficial soils and leaching from
soils to ground water. We note that the frequency of detection for this chemical is low (one in ten
samples) and the measured concentration is within the average background level for arsenic.
Given this information, arsenic will not be evaluated further in this assessment.

selenium - the screening comparison for selenium is exceeded for leaching from soils to ground
water. The frequency of detection for this chemical is low (one in ten samples). We have refined .
the comparison for this chemical by using an average site concentration (linear average,

including half detection limit for non-detected samples), and by using a soil/water partition
coefficient (Davidoff, 1989) derived from experimental data, rather than the calculated value
(USEPA, 1996) used in the initial screening. With this refinement, selenium is shown not to be
of concern for the potential leaching to groundwater exposure pathway.

barium - the screening comparison for barium is exceeded for leaching from soils to ground
water. We have refined the comparison for this chemical by using an average site concentration



(linear average, including half detection limit for non-detected samples). With this refinement,
barium is shown not to be of concern for the potential leaching to groundwater exposure
pathway. We also note that sulfate found in the ion analysis (Phillip Services, Feb. 1998: Tasker
Road Site Assessment Report) would suggest that the barium found in soil is tied up as relatively
insoluble barium sulfate, and is not likely to leach to ground water.

petroleum hydrocarbon mixtures

Petroleum hydrocarbons (TPH) were detected in ten of ten soil samples analyzed in this
assessment. The chemical analysis included freon extraction and infrared detection (EPA method
418.1) as well as carbon disulfide extraction with gas chromatographic / flame ionization
detection (Triton Analytics, 16 Feb 1998). The second method produces a high temperature
simulated distillation, or boiling point distribution of petroleum. This risk-based assessment uses
the boiling point distribution results.

In data analysis for each sample, the recovered hydrocarbons were organized into 13 aliphatic
and aromatic petroleum fractions, as follows:

name average carbon number
EC 5 to 6 aliphatic C5.5
EC >6 to 8 aliphatic C7
EC >8 to 10 aliphatic : c9
EC >10 to 12 aliphatic Cl1
EC >12 to 16 aliphatic Cl4
EC >16 to 21 aliphatic C19
Benzene (EC 5 to 7) aromatic C6.5
Toluene (EC >8 to 10) aromatic C7.6
EC > 8 to 10 aromatic C9
EC > 10 to 12 aromatic Cl1
EC >12 to 16 aromatic Cl4
EC >16 to 21 aromatic C19
EC >21 to 35 aromatic C28

More detail for the simulated distillation analysis and the fraction assignment is shown in
Attachment 1, including data plots. We note that because no benzene or toluene was detected in
any VOC analysis of the soil samples (Phillip Services, Feb. 1998: Tasker Road Site Assessment
Report), no mass was assigned to these aromatic fractions in the data reduction. The assigned
aromatic/aliphatic split was based on previous analysis of fresh crude oil produced from the
Hobbs, NM area. The high temperature simulated distillation produces results up to apparent
boiling points greater than 1000 degC, or equivalent to n-paraffins with carbon numbers up to
greater than C100. A fraction of hydrocarbon in the simulated distillation results is heavier than
the last fraction in the above list. This has been included in the heaviest fractions of the 13 cut
distribution. No fraction of the analysis result is neglected in the data analysis.

Calculated hazard index (HI) values for each of the TPH analyses are shown'in Table 3.1a and
3.1b for the same exposure pathways used in the previous indicator chemical analysis and
illustrated in Figure 3.



From Table 3, we find that, in no case, is TPH a concern for either the leaching to ground water
or vapor inhalation exposure pathways. For direct exposure to surficial soils, nine of ten soil
samples listed in Table 3 show a calculated HI value greater than one. Where HI > 1, acceptable
TPH soil concentrations, based on human health risk, have been estimated. These values range
from 7400 to 9900 mg/kg TPH. This range of surficial soil screening levels is compared to the
EPA Method 418.1 TPH results in Table 3. The results are reasonably consistent; in 9 of 10
comparisons the sample screening results are in agreement for both analysis methods.

We note that the potential surficial soil exposure pathway includes summed exposure due to
direct ingestion of soils, direct dermal contact with soils, inhalation of vapors from soils, and
inhalation of dust from soils. For the samples analyzed, the direct exposure routes (ingestion and
dermal) account for 99.9% to 99.8% of total potential exposure.

mobility of petroleum hydrocarbons

Petroleum hydrocarbons, when released, can possibly leach as a non-aqueous phase liquid
(NAPL) through unsaturated soils to ground water. A NAPL may be present in unsaturated soil,
but may still be relatively immobile. The mobility of a NAPL is not governed by thermodynamic
properties, but by capillary, viscous, and gravity forces acting on the bulk NAPL phase.

In this investigation, the determination of mobility for the identified petroleum hydrocarbon is
qualitative. The site investigation report (Phillip Services, Feb. 1998: Tasker Road Site
Assessment Report) describes the material as asphalt-like, with no report of flowing liquid. The
simulated distillation results (Attachment 1) show weathered petroleum hydrocarbons which are
depleted in light hydrocarbons and which include a significant fraction of heavy, high-boiling
point material. Based on this observation, there is a very low likelihood of further migration of
this petroleum in soil.

Conclusions

The present report is a screening-level risk-based assessment of conditions at a site within the lot
boundaries of 1331 and 1329 Tasker Road, Hobbs, NM. The evaluation was initiated after
discovery of an asphalt-like layer, 2 to 3 feet below the soil surface, within a portion of the site.

Based on sampling, analysis, and investigation, the primary potential concern at this site is long-
term direct contact exposure to petroleum hydrocarbons (TPH) in the soil. Current
concentrations of TPH in soil samples in a horizon 2 ft to 5 ft below the site surface range from
approximately 4000 mg/kg to 200000 mg/kg TPH.

Acceptable average concentrations of TPH at the site, potentially available for direct-contact
exposure -- that is, at the soil surface -- range from approximately 7400 to 9900 mg/kg TPH.
This estimate is based on measured site-specific composition of the TPH, conservative upper-
bound residential site use exposure assumptions, and conservative estimates of non-carcinogenic
human health effects for petroleum hydrocarbons.

Several individual organic chemicals were detected with frequency in site samples, including
ethylbenzene and xylenes. These chemicals are expected components of crude oil, and neither is
present at levels of concern. No other individual organic chemicals were found above detection

10



® ‘
o ’

limits at the site, or at levels of concern. No other individual VOCs, SVOCs, PAHs, chlorinated
compounds, or pesticides were detected in any soil samples.

Potential aqueous leaching from soil to groundwater and potential evolution of vapors from soils,
either to outdoors or indoors, was found to not be significant for any detected organic chemical,
or for TPH, in a conservative estimates of potential human health effects.

Several inorganic chemicals and metals were detected in soils at the site. These were found to
either be within normal background concentrations, or within acceptable levels, in all cases.
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Table 1. Summary of Chemical Analysis Methods and Results for Soil Samples.

chemical analysis method anal- de- notes
yzed | tected

Pesticides EPA 8081A n Q0 no detection
Chlorinated Pesticides and Polychlorinated EPA 8080 ] O no detection
Biphenyls (PCBs)
Volatile Organic Chemicals (VOCs), including EPA 8260 [} n ethylbenzene,
benzene, toluene, ethylbenzene, and xylenes m- & p-xylenes

tetra-

chloroethene
metals EPA 200.7, ] ] see text

245.1
total U, Hg ' 60108, 7471 [ Q no detection
Semi-Volatile Organic Chemicals (SVOCs), EPA 8270 ] Q no detection
including Polycyclic Aromatic Hydrocarbons
(PAHs)
pH, TDS, sulfate, chloride, etc. EPA 150.1, [} [} see text
160.1, ...

Total Recoverable Petroleum Hydrocarbon EPA 418.1 | H detected in all
(TRPH) samples
High Temperature Simulated Distillation - [} [} detected in all
hydrocarbon analysis samples
Naturally Occurring Radioactive Materials EPA 901.1M n [} radium detected

(Ra226, Ra228)
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Attachment 1

The following figures are plots of the high temperature simulated distillation results from Triton
Analytics Corp. (Feb 16, 1998), for soil samples taken at the SEPTCO Hobbs Tasker Road Site
(Phillip Services, Feb. 1998). The area under each curve sums to 99.5% or 100%. The “carbon
number axis” is scaled as an equivalent n-paraffin elution time.

All sample results on a single plot.
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Comparison plot for gasoline and diesel fuel simulated distillation.
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Note that the site sample analysis shows a broad distribution, typical of crude oil, while the
analysis of refined products -- gasoline and diesel fuel -- is relatively narrow. The soil samples
are also depleted in light volatile hydrocarbons, and extend to the range of very heavy
hydrocarbons.
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Selected sample results - similar analyses - no. 1
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Selected sample results - similar analyses - no. 2
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Selected sample results - similar analyses - no. 3
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The above plots are the same as shown on the previous page, with samples of similar
composition superposed.
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Attachment 2:

Summary of Exposure Parameters and Model Equations

George DeVaull

March 9, 1998

The following is a summary of the applicable equations and exposure parameters used in calculating
risk-based screening levels and risk levels. These equations and parameters are consistent with those
used in USEPA risk assessment guidance (USEPA, 1991b, 1989b, 1989a), in the ASTM Standard, Risk-
Based Corrective Action Applied at Petroleum Release Sites (ASTM E 1739-95), and in the recently
approved ASTM Standard Guide for Risk Based Corrective Action (number not yet assigned). Several
listed exposure parameters are not relevant in this assessment, but are included here for completeness.
Where a site-specific parameter is used, it is noted.

Parameters are defined as follows:

exposure parameters and definitions
The following parameters are consistent with the Maximally Exposed Individual (MEI) definition for upper range exposure.

AT, defined carcinogen 70yrs Lifetime (EPA, 1991b)
averaging time
ATn defined averaging time for residential: 30 yrs equal to ED, corresponds to assumed exposure duration
non-carcinogens commercial: 25yrs
BW body weight residential: 70 kg used directly and in calculating age-adjusted exposure
" values: residential: 70 kg adult, 15 kg child (1-6 yrs),
(EPA, 1991b), 35 kg (1-17 yrs) EPA, 1983b
commercial: 70kg commercial/industrial, EPA (1989b)
ED exposure duration residential: 30yrs residential: 24 yr adult (ages 7 to 31 years), 6 yr child
(ages 1 to 6 years) = 30 years total, Default value (EPA,
commercial: 25 yrs 1991b)
EF exposure frequency residential: 350 dys/yr  Default value (EPA, 1991b)
' ' commercial: 250 dys/yr
IRS’ adj. Soil ingestion rate residential: 114 mg-yr/  residentiai: 100 mg/dy adult Default value (EPA, 1991b),
kg-day 200 mg/dy child Default value (EPA, 1891b) [The
IR ' calculated age-adjusted value is listed]
_ commercial: 50 mg/day commercial/industrial: Default value (EPA, 1991b)
AAs age adjustment on soll residential: yes residential: for carcinogens, age-adjusted values, 1-6 yrs
ingestion child, 7-31 yrs adult. For non-carcinogens, child and
adult expsoure is evaluated separately.
commercial: no adult receptor only.
IR, Daily inhalation rate residential: 15m3dy  residential: Default value (EPA, 1991b)
(indoors)
20 m3/dy
(outdoors)
commercial: 20 m3ldy commercial/industrial: assumed 8 hr per dy exposure of
60 m3/dy total
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Factor

. IRW Daily water ingestion rate  residential: 2 Ldy EPA (1991a)
. commercial: 1 L/idy

SAadj. Skin Surface Area residential: 1567 cm2-yr/kg residential: 3176 cm? adult - seasonally varying
exposure (10-30% of average of mean adult male and
female total surface area) (EPA, 1992a); 2023 cm21to
17 year olds - seasonally varying exposure (10-30% of
average of mean male and female total surface area) =
1567 cmz-yr/kg-dy age-adjusted value.

SA commercial: 3160 cm? commercial/industrial: Based on mean surface area of
head, hands, and forearms of adult males (EPA, 1992a)

AAS A age adjustment on skin residential: yes residential: for carcinogens, age-adjusted values, 1-17

surface area yrs, 18-31 yrs. adult. For non-carcinogens, child and adult
fectors are evaluated separately
commercial: no adult receptor only.
M Soil to Skin Adherence 0.5 mg/cmzldx, EPA dermal exposure assessment guidance (EPA,

1992a) states values should range between 0.2 to 1.0
malcm2/dy ‘

soll parameters and definitions

The listed parameters in this section are consistent with a sandy soil. In this analysis these parameters are applied in estimating

vapor emissions from soils. These parameters are conservative (tend to overestimate vapor transport and exposure) compared

to actual site soils which are less porous (e. g., silts, silty clays) and which contain a higher fraction of organic carbon. The
parameters definitions and values are consistent with ASTM E 1739-95.

0y soil water content - 0.12 em>-

unsaturated (vadose) zone water/cm3-soll
0, soll air content - 0.26 cmS- (= 61 -6y)

unsaturated (vadose) zone air/cm3-soil
0. Soil bulk density 1.7 glem®
foc mass fraction of organic 0.01g-oc / g-soil

carbon in soil
Or Soil porosity 0.38 cm*-

void/em3-soil)

L Depth to contaminated soil 100 cm assumed depth to subsurface contaminated soil is 1 m;

shallower soll is considered surficial soll.

surface parameters and definitions

The listed parameters are used primarily to estimate dispersion in the atmosphere. The parameters lead to relatively
conservative results for a receptor located at the center of an areal source. The parameters definitions and values are

consistent with ASTM E 1739-95.
T Exposure duration residential: 30yr value Is equal to ED for undisturbed soils.
commercial: 25yr
0] Ambient air velocity in 225 cmv's .
mixing zone -
4] Mixing zone height 200em
A Contaminated Area 20250000 cm? area in this assessment is assumed to be equal to
approximately 21800 ft? (0.55 acre)
w Width of Contaminated 4500cm =[A]™
Area
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LSS Thickness of Surficial 100 cm this is the assumed depth of surficial soils. contamination
Soils at greater depth is classified as subsurface
contamination. Because of the potential for construction
activity at this site, all soil measurements are screened
against both surface and subsurface soil criteria.
P Particulate areal emission residential & 6.86E-14  Cowherd, 1985. Estimated dust emissions from bare,

rate commercial:

g/cmz-s uncrusted dry soil with unlimited erosion potential

Indoor air parameters and definitions

The listed parameters are used primarily to estimate indoor air infiltration from subsurface soils. The parameters definitions and
values in this section are consistent with ASTM E 1739-95, and with Johnson and Ettinger (1991).

Ly, enclosed space residential: 200 cm For a slab foundation, this is the building height. For a
volume/infiltration area commercial: 300 cm basement, the subsurface walls and floor are included in
ratio this ratio.

ER enclosed space air residential: 12 /day nominal values for occupied buildings
exchange rate commercial: 20 /day

Lerack enclosed-space foundation 16 cm
or wall thickness

n foundation crack fraction 0.01 cm*-

cracksfcm?-
total area

dP indoor/outdoor differential 0 g/cm-s*
pressure

k, soil permeability 10" cm®

Zerack depth to bottom of slab 15¢cm

Xerack slab perimeter 3400 cm

Ay slab area 700000 cm”

chemical parameters

all of the following are chemical-specific. they are tabulated for the Target Contaminant List at the end of this section.

CAS chemical-specific Chemical Abstracts Service Reference Number
MW g/g-mol molecular weight

Dy cm /s molecular diffusion coefficient in air

Duater cm?/s molecular diffusion coefficient in water

K. L-water/kg-oc organic carbon - water partition coefficient

Ki L-water/kg-soil soil- water partition coefficient

H’ atm-m/g-mol Henry's law coefficient

H cm®-water / cm-air Henry's law coefficient = H' - (1000 cm3/L) /R T,
Puap mm Hg saturated vapor pressure

S mglL aqueous solubility fimit

pK, (=) acid ionization equilibrium constant

PKp (-) base ionization equilibrium constant

RfD, mg/kg-dy chronic oral reference dose

RfD; mg/kg-dy chronic inhalation reference dose

SF, (mg/kg-dy) -1 chronic oral slope factor

SF; (mg/kg-dy) -1 chronic inhalation siope factor

RAF, relative absorption factor, oral (= 1)

RAF, relative absorption factor, dermal
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global parameters

u glem-s viscosity of air (= 1.81 - 1074)

Pa - g/cm3 ambient air density ( = 0.0012)

T, K average ambient air temperature ( = 293 )
R atm-L/g-mol-K ideal gas constant ( = 0.08206)

target risk or hazard quotients

HQ specified hazard quotient ( = 1.0)
Risk specified risk level or range (104 to 10-6)
References

ASTM E 1739-95: Risk-Based Corrective Action Applied at Petroleum Release Sites (American Society for Testing and
Materials, West Conshohocken, PA).

Cowherd, C., G. E. Muleski, P. J. Englehart, and D. A. Gillette, 1985: Rapid Assessment of Exposure to Particulate Emissions
from Surface Contamination Sites, Midwest Research Institute, PB85-192219.

Johnson, P. C. and R. A. Ettinger, 1991: “Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into
Buildings”, Environmental Science & Technology, 25, 1445-1452.

U. S. EPAb, 1989b: Supplemental Risk Assessment Guidance for the Superfund Program, Draft Final, United States
Environmental Protection Agency, Region I, EPA 901/5-89-001, PB89-220974, June.

U. S. EPA, 1992a, Dermal Exposure Assessment: Principles and Applications, Interim Report, EPA/600/8-91/011B.

U. S. EPA, 1991a, Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”, (United
States Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington, DC), OSWER
Directive 9285.6-03, PB91-921314.

U. S. EPA, 1991b, Risk Assessment Guidance for Superfund, Volume 1. Human Health Evaluation Manual, Part B:
Development of Risk-based Preliminary Remediation Goals. Interim. EPA/540/R-92/003. Publication 9285.7-01B. Office
of Emergency and Remedial Response.

W
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Equations Used to Develop Example Tier 1 Risk-Based
Screening Levels (RBSLs)

The following equations have been used in developing Risk-Based Screening Levels (RBSLs). The equations are
consistent with the ASTM Standard, Risk-Based Corrective Action Applied at Petroleum Release Sites (ASTM E 1739-
95), and are consistent and similar in nomenclature to the recently approved (Oct 97) ASTM Standard Guide for Risk
Based Corrective Action (number not yet assigned).

The RBSL table in ASTM E 1739-95 is written as an example. Additions have been included here, in particular,
evaluation of surface soils for residential receptors include evaluation of child exposure, as well as adult exposure.

Risk-Based Screening Level Concentration for Air: Inhalation - indoor and
outdoor vapors

for non-carcinogens:

THQ - RIC, - AT,, - 365 days/year

RBSL,; = ED EF
for carcinogens:

Risk - BW - AT, - 365 days/year
RBSLair = SF, IRy, ED EF

For RBSLg; > Cyatyvap. the calculated concentration is greater than the pure chemical component saturated vapor
concentration limit, and the specified risk or hazard level cannot be achieved in the defined scenario (unless an aerosol
of the chemical is inhaled).

RBSL,, Risk-Based Screening Level for air inhalation (mg/m’)
e defined carcinogen averaging time (years)
AT, defined averaging time for non-carcinogen (years), = ED
BW body weight (kg)
Cemvap  Pure chemical saturated vapor concentration (mglm’)
ED exposure duration (years)
EF exposure frequency (days/year)
IRy daily inhalation rate (m’lday) - indoor or outdoor

RfC, chronic inhalation reference concentration (mg/m®)
Risk target excess individual lifetime cancer risk (TRy to TR, range)
SF, carcinogenic slope factor - inhalation (mg/kg-day)™!

THQ target hazard quotient for individual chemicals (unitless)

Risk-Based Screening Level Concentration for Ground Water: Ingestion
(potable water supply only)

for non-carcinogens:

THQ - RfDo - BW- AT - 365 days/year

RBSL,, = IR ED EF
for carcinogens: N
Risk - BW - AT - 365 days/year
= - c
RBSL * ——SFIR_-ED-EF
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For RBSLg, > S, the calculated concentration is greater than the pure chemical component aqueous solubility limit and
the specified risk or hazard level cannot be achieved in the defined scenario (unless free-phase chemical is mixed with
the ingested water).

other relevant criteria:
RBSL = MCL
ow
RBSL,, Risk-Based Screening Level for ground water ingestion (mg/L)
AT, defined carcinogen averaging time (years)
AT, defined averaging-time for non-carcinogen (years), = ED
BW body weight (kg)
ED exposure duration (years)
EF exposure frequency (days/year)

IRy daily water ingestion rate (L/day)

RfD, chronic oral reference dose (mg/kg-day)

Risk target excess individual lifetime cancer risk (TRy to TR)
S pure chemical aqueous solubility limit (mg/L)

SF, carcinogenic slope factor - oral (mglkg-day)‘1

THQ target hazard quotient for individual chemicals (unitless)
MCL Federal drinking water criteria concentration (mg/L)

Risk-Based Screening Level Concentration for Ground Water: enclosed-
space (indoor) vaporinhalation

RBSL m?
RBSL_ = o . 193 =~
L VR L

For RBSLg, > S, the calculated concentration is greater than the pure chemical component aqueous solubility limit and
the specified risk or hazard level cannot be achieved in the defined scenario.

RBSL,, Risk-Based Screening Level for ground water ingestion (mg/L)

RBSL,, Risk-Based Screening Level for air inhalation (mg/m’)

VFowesp Vvolatilization factor, ground water to enclosed space air
(cm*-water/cm®-air)

Risk-Based Screeninq Level for Surficial Soil: ingestion of soil, inhalation
of vapors and particulates, and dermal contact

for non-carcinogens:

RBSL,, = EF - ED RD RID,

BW- (VF, +VF) cmikg
RIC, 10° 59

THQ - BW - AT, - (365 days/year) [10459_ ) (IR’ - RAF, . SA-M- RAF,) .

for carcinogens:

Risk - BW - AT_ - (365 days/year
RBSL,, = Elg-(ED ysiyear)

. 3
[104;"%-( SF, " IR, RAF, + SF, SA- M- RAF,) + SF,-lR,,(VF“+VFp)~1g{-°-:-;-'-;ﬂ]

RBSL,; Risk-Based Screening Level for Surficial Soil (mg/kg)

AT, defined carcinogen averaging time (years)

AT, defined averaging time for non-carcinogen (years, = ED)
BW body weight (kg)

ED exposure duration (years)
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EF exposure frequency (days/year)

IR daily inhalation rate (m®/day) - outdoor
IR soil ingestion rate (mg/day)

M soil to skin adherence factor (mg/cm )

RAF4 dermal relative absorption factor

RAF, dermal relative absorption factor

RfC; chronic inhalation reference concentration (mg/m )

RfD, chronic oral reference dose (mg/kg-day)

Risk target excess individual lifetime cancer risk (TR, to TRy)

SA seasonally-averaged skin surface area (cmzlday)

SF; slope factor - inhalation (mg/kg-day)

SF, slope factor - oral (mg/kg-day)

THQ target hazard quotient for individual chemicals (umtless)

VFygs volatilization factor, surficial soil to ambient air (g-soil/cm 2-air)

VF, total respirable particulate concentration from soil source
(g-soil/cm®-air)

The RBSL,, value for surficial soil may also include age-adjusted exposure factors. For non-carcinogens:

THQ - BW - AT, - (365 days/year) BW IR, ,, - RAF SA M- RAF,
RBSL,, = EF ED [ 04599' = G R X ¥
BW - (VF +VF) 10° cm® kg
RfC, m g
for carcinogens:
Risk - BW - AT_- (365 days/year)
RBSL,, = EFED

kg BW cm? k
[ 10‘599- "“ED ( SF, " IR, ., RAF +SF -SA - M- RAFd) +  SF IR, (VF, +VF)- 103F—99-]
with parameters as before, except

IRsqq.  s0il ingestion rate (mg-yr/kg-day)
SA .4  seasonally-averaged skin surface area (cm -yrlkg)

For age-adjusted dermal surface area and for the residential exposure scenario (example),

SA -ED SA -ED

SA age 1- 17 age 1- m13'3| m13-31
.d] me 117 Bwﬂﬂe 1831
_ 2023 cm?-16yr . 3176 cm?- 14 yr cm2-yr
SAu == 35kg  *  70kg - 19837y

For soil ingestion and the residential exposure scenario (example),

R = IR, s age 18 EDmu + 'Rl,gg141 ’ EDmmi
s me 18 me 7-31

R = 200mg/dy -6yr _ 100 mo/dy - 24 yr = 114 DY
sad 15kg 70 kg kg-dy

Risk-Based Screenmlq Level Concentration for Ground Water. ambient

(outdoor) vapor inhalation
_RBSL, . mw
RBSLW = m 10”—L'
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For RBSL,, > S, the calculated concentration is greater than the pure chemical component aqueous solubility limit and
the specified risk or hazard level cannot be achieved in the defined scenario.

RBSL,, Risk-Based Screening Level for ground water ingestion (mg/L)

RBSL, Risk-Based Screening Level for air inhalation (mg/m’)

VFgw.amp Vvolatilization factor, ground water to ambient air
(cm>-water/cm®-air)

Risk-Based Screening Level for Subsurface Soil: ambient (outdoor) vapor
inhalation

RBSL, . _g_'ma
RBSL, = VF—mb-' 10 kgc_mi

For RBSL, > C,a 501 the calculated value requires a pore air concentration greater than the pure chemical component
saturated vapor concentration limit and the specified risk or hazard level cannot be achieved in the defined scenario.

RBSL, Risk-Based Screening Level for soil (mg/kg)
RBSL,, Risk-Based Screening Level for air inhalation (mg/m’)
VFgamp  Volatilization factor, soil to ambient air (g-soil/cm’-air)

Risk-Based Screening Level for Subsurface Soil: enclosed space (indoor)
vapor inhalation

RBSL ;
RBSL, = 7= 10° 2.1

s.05 kg cm?

For RBSL, > Cyqt 50, the calculated value requires a pore air concentration greater than the pure chemical component
saturated vapor concentration limit and the specified risk or hazard level cannot be achieved in the defined scenario.

RBSL, Risk-Based Screening Level for soil (mg/kg)
RBSL,, Risk-Based Screening Level for air inhalation (mg/m
VF,ep  volatilization factor, soil to enclosed space (g-soil/cm-air)

3,

Risk-Based Screening Level for Soil: leaching to ground water

RBSL L
= —w 450 9 L
RBSL, = = 10 o

For RBSL; > C,q 50, the calculated value requires a pore water concentration greater than the pure chemical component
solubility limit and the specified risk or hazard level cannot be achieved in the defined scenario.

RBSL, Risk-Based Screening Level for soil (mg/kg)
LFgw leaching factor, soil to groundwater (g-soil/cm’-water)
RBSL,, Risk-Based Screening Level for ground water ingestion (mg/L)

Apportionment of Risk-Based Screeqin? Level for Surficial Soil: ingestion
of soil, inhalation of vapors and particulates, and dermal contact

for non-carcinogens:

IR, - RAF -
. = . 59.. R -
ingestion (%) = 100 [1°4mg ( R, )] P

A-M-
dermal (%) = 100.[104%'(5%'}/\&)] /D
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VF,
particulate (%) = 100-[BW RIG 00 & —9] /D

inhalation (%) = 1 - ingestion — dermal — particulate

with

RID RD RfC m g

[ [+] i

D = 10#}9_. IR$-RAF°+SAoM-RAFd . BW-(VFss+VFJz_ 10° cm® kg
mg
for carcinogens:

ingestion (%) = 100- [ 10°72. ( SF,-IR-RAF,)] /D
k
dermal (%) = 100 [ 10072 ( SF,-SA-M-RAF,)] /D

. cm® kg
= . . . . 10% 2%
particulate (%) = 100 [ SF,- IR, VFp 10 m g ] /D
inhalation (%) = 1 - ingestion — dermal - particulate

with

= ki 3 cm _9_
D = [10°72 - ( SF, IR,  RAF,+SF,- SA-M-RAF)) + SF-IR, (VF, +VF) 10°T ]

percentage of surficial soil exposure due to:
ingestion - direct soil ingestion
dermal - dermal contact
particulate - inhalation of respirable soil particulates
inhalation - inhalation of vapors

IRy daily inhalation rate (m*/day) - outdoor
IR, soil ingestion rate (mg/day)

soil to skin adherence factor (mglcm )
RAF, dermal relative absorption factor
RAF, dermal relative absorption factor

RfC; chronic inhalation reference dose (mg/m )

RO, chronic oral reference dose (mg/kg-day)

SA seasonally-averaged skin surface area (cm*/day)
SF; slope factor - inhalation (mg/kg-day)

SF, slope factor - oral (mg/kg-day)

VF,, volatilization factor, surficial soil to ambient air (g-soil/em 3.air)

VF, total respirable particulate concentration from soil source
(g-soil/lem®-air)

The apportionment, as it relates to surficial soils, may also include age-adjusted exposure factors. For non-carcinogens:

IR, . - RAF
ingestion (%) = 100 - [104_9' g‘g ( ) RID, °)] 'P

= 100-[ 100 K8 . BW (SAq M RAF,
dermal (%) = 100 [10 mg €D R, 1D

; = s cmkg
particulate (%) = 100 - [BW RIC, -10 o 9:| /1D

inhalation (%) = 1 - ingestion — dermal - particulate
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with

mg ED * RfC, m* g

o= 10—059..M ,I_R_S,A_dj.'RAF" i/f\_l‘dj-M.RAF-"1 . BW-(VF“+VFP).103ﬂ::59_
RfD, RfD,

for carcinogens:

ingestion (%) = 100- [ 10¢ £ . ZL. ( sF,-IR,,, -RAF,)] /D

kg BW

dermal (%) = 100-[10‘mg -EB( SF,-SA,, M-RAF,)] /D

. _ cm? k
particulate (%) = 100-[ SF,- IR, - VF,- 1o=-m—,-gg] /D
inhalation (%) =1 - ingestion — dermal - particulate

with

_ kg BW cm?® k
D = [104;%-—5'( SF,-IR,,, - RAF, +SF - SA, -M-RAF,) + SFi-IRW(VF“+VFp)-1O°?—99-:|

with adge-adjustment, parameters are as before, except:

IR; 5.  soil ingestion rate (mg-yr/kg-day)
SA 44, seasonally-averaged skin surface area (cmz-yr/kg)

Calculated Intermediate Parameters

Volatilization Factor: ground water to enclosed-space (indoor) vapor
inhalation

ForQ, =0,
VF = L
gw.esp L(1+ Derre R Dyyes * Lo )'DF‘s v
Heﬂ DFasp ng D.n,uk o n Dcﬁ.va o
for Q, > 0,

1

VF___ =
ow.esp 1 Dot Dots * A _“L_I!DF ‘L
ﬁ;(eg*_‘_oF L' QL '(°§'”)'

esp gw s oW

Deﬂ.ws :

with
&:—Q'_i L
Ab'De,k"l RS

VFow,esp Volatilization factor, ground water to enclosed space air
(cm®-water/em®-air)

Devex  effective diffusivity in soil-filled foundation cracks (cm?/sec)

Detrws effective diffusivity - averaged water table to surface (cm’lsec)

DF ¢4 dispersion factor for indoor air (cm/s)

Attachment 2.2-6




Herr effective Henry's law coefficient (cm°-water/cm>-air)
Low depth to ground water (cm)

Le enclosed-space foundation or wall thickness (cm)
Qg convective flow through basement slab (cm:’/sec)

n foundation crack fraction (cm%cm?)

Volatilization Factor: ground water to ambient (outdoor) vapor inhalation

1

qwamp = 1+DFamb-L 1
5 H,,

effws

VF

VFgwamp Volatilization factor, groundwater to ambient air
(cm>-water/cm®-air)

Dettws effective diffusivity - averaged water table to surface (cm®/sec)

DF.m  dispersion factor for ambient air (cm/s)

Hegr effective Henry's law coefficient (cma-water/cm"-air)

Low depth to ground water (cm)

Volatilization Factor: surficial soils to ambient air (vapors)

VF =D 4 Dagyas  on )
ssemo1 — DF n - t- 31536000 seclyear K - p,
or

VF = by - Py @
semv2 = DF__7- 31536000 seclyear

Choose whichever is less, VF,. = minimum of (1) and (2)

VFg volatilization factor, surficial soil to ambient air (g-soillcms-air)
Denvag  effective diffusion coefficient for vadose-zone soils (cmzlsec)
DF.my  dispersion factor for ambient air (cm/s)

Hen effective Henry's law coefficient (cm>-water/cm>-air)
Kew soil to water partition coefficient (cm°-water/g-soil)
Les thickness of surficial soils (cm)

Ps dry soil bulk density (g/cm®)

T averaging time for surface emission vapor flux (years)

Particulate Concentration: total respirable particulate concentration
originating from surficial soil source

=t
» DF,_,

VF, total respirable particulate concentration from soil source
(g-soillem-air)
DF.m,  dispersion factor for ambient air (cm/sec)
Pe Areal total respirable particulate emission flux from source
(g/em?-sec) N

Cowherd, C., G. E. Muleski, P. J. Englehart, and D. A. Gillette, 1985: Rapid Assessment of Exposure to Particulate
Emissions from Surface Contamination Sites, Midwest Research Institute, PB85-192219.
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Volatilization Factor: subsurface soil to ambient (outdoor) vapor inhalation

_ 1
samb DF__-L\ K
amb s} Nsw

eff,vad Heﬂ

VF

VF,.mp Vvolatilization factor, subsurface soil to ambierit air
(g-soilicm®-air)

Denvas  effective diffusion coefficient - vadose zone soils (cm?/sec)

DF.n,  dispersion factor for ambient air (cm/s)

Hoy effective Henry's law coefficient (cm’-waterlcma-air)
Kew soil to water partition coefficient (cm®-water/g-soil)
L depth to subsurface soils (cm)

Volatilization Factor: subsurface soil to enclosed-space (indoor) vapor

inhalation
For Q, =0,
VF = L
sesp K_sw(1 . Dty vad . D, e LM). DF_, L
Huff DFup Ls Dgﬂ.q‘k ’ L; 'n Doﬂ.vnd ®
for Q. >0,
VF !

DF,

A bF,, L QL

ofl

with
£ = QL
A, "Dy m
VF,esp  Vvolatilization factor, subsurface soil to enclosed-space air
(g-soil/cm>-air
A, slab area (cm®)

Dot ek effective diffusivity in soil-filled foundation cracks (cm’lsec)
Denvaa  ©ffective diffusion coefficient - vadose zone soils (cm?/sec)

DFosp dispersion factor for enclosed-space air (cm/s)

Hox effective Henry's law coefficient (cm’-waterlcms-air)
Kew soil to water partition coefficient (cm>-water/g-soil)
L depth to subsurface soils (cm)

Lo enclosed-space foundation or wall thickness (cm)
Q, convective flow through basement slab (cm’/sec)

n foundation crack fraction (cm?/cm?)

Leaching Factor: soil to groundwater

v fg(ee,+_%m+&v.ﬂ.(e§_1))._al_":_

oftvad

Attachment 2.2-8




LF = L

pw.gw T
[1 - Ogw
"W

LFgy leaching factor, soil to groundwater (g-soillcm®-wat)
| water infiltration rate (cm/year)
Kew soil to water partition coefficient (cm -waterlg-sovl)

LFowgw leaching factor soil pore water / ground water concentration
ratio (cm -water/cm”-water)

Ugw groundwater Darcy velocity (cm/year)
w width of source-zone area (cm)
Sgw groundwater mixing zone height (cm)

Ground water transport attenuation factor

c(x, ¥, Z) groundwater concentration at distance x downstream from source (mg/L)
¢(0, 0, 0) groundwater concentration in source zone (mg/L)

X distance downgradient from downgradient edge of source (m)

y distance crossgradient with respect to vertical plane of symetry along plume centerline (m)
z distance from water table (z = 0)

Oy longitudinal groundwater dispersivity (m)

oy transverse groundwater dispersivity (m)

o, vertical groundwater dispersivity (m)

0o effective soil porosity

A first order degradation rate (day™)

v contaminant transport velocity (ft/yr)
K hydraulic conductivity (ft/yr)

R constituent retardation factor

i hydraulic gradient (cm/cm)

Y source width (m)

z source depth (m)

Domlnioo P. A., 1987: An Analytical Mode! for Multidimensional Transport of a Decaying Contaminant Species, Journal _‘

of Hydrogeology, 91, 49-58.

Nevin, J.P.,C. J. Newell T. Kahn, J. Gustafson, 1997 User's Manual for FATE SGroundwater‘Plume Cahbraﬂon Tool,

(Groundwater Services, Inc., Houston, Texas), ISBN 1-882713-07-9.
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Effective Diffusion Coefficient in homogeneous soil layers

93.33 03.33
- air i water
Deﬂ = Dalr ’ ( 9-“;- ) + Dwa!er (He" . ei)

This semi-empirical equation is applicable for estimating the effective diffusion coefficient for porous media in
homogeneous soil. It is used here in calculating a value for the vadose zone {Dggaq), the water table capillary fringe
region (Dgg.cqp), and in soil-filled enclosed space basement foundation cracks (De.cri)-

Dot effective diffusion coefficient (cm%/sec)

Dair molecular diffusion coefficient in air (cm*/sec)

Duater molecular diffusion coefficient in water (cm%/sec)
Heg effective Henry’s law coefficient (cm®-water/cm®-air)
Our sail air content (cm>-air/em>-soil)

O4aer SOl water content (cm®-water/cm®-soil)

or soil porosity (cm>-air/em>-soil), = 8, + Oyater

Refs:

Millington and Quirk (1961): Transactions of the Faraday Society, 57, 1200-1207; Jury, W. A,, W. F. Spencer, and W. J.
Farmer, 1983: Behavior Assessment Model for Trace Organics in Soil: I. Model Description, Journal of Environmental
Quality, 12, 558-564; Bruell, C. J., and G. E. Hoag, 1986: The Diffusion of Gasoline-Range Hydrocarbon Vapors in
Porous Media, Experimental Methodologies, in Proceedings of the NWWAJAPI Conference on Petroleum Hydrocarbons
and Organic Chemicals in Groundwater: Prevention, Detection, and Restoration, November 12-14, Houston.

Effective Diffusion Coefficient: averaged value - water table to soil surface

= Lm
oftws ( hv/ Daﬂ.vad y+( hcap/ Doﬂ,cap)

D

Denws  effective diffusivity - averaged water table to surface (cm?/sec)
Devaa  effective diffusivity - vadose zone soils (em?/sec)

Dencap  effective diffusivity - capillary fringe zone (cm?/sec)

h, vadose zone thickness (cm)

Neap capillary zone thickness {cm)

Low depth to groundwater (cm), Ly, = hy + hegp

Equation for Calculating Total Soil Concentration to Pore Water
Concentration Ratio

= ew+(Kd'pl)+(Heﬂ'en)

w p.

This equation is used in calculating the ratio between total soil concentration and pore-water concentration for vadose
zone soils. Equilibrium partitioning of the chemical between soil (sorbed), pore water, and pore vapors, at concentrations
below the pure component pore water (S) or pore vapor saturation fimit (Cyavep) is assumed.

Kew soil to water partition coefficient (em’-water/g-soil)

Csatvap  Saturated vapor concentration (mg/m>-air)

Hen effective Henry's law coefficient (cm>-water/cm®-air)

Ky soil (sorbed) / water partition coefficient (cm*-wat/g-soil)

S pure chemical aqueous solubility fimit (mg/L)

Ps dry soll bulk density (g/cm®)

04 soil air content (cm*-air’em®-soll) N
0y soil water content (cm>-water/cm®-soil)

The above equation considers a linear isotherm for chemical between soil-sorbed and pore-water phases in the soil
matrix. With the more general presumption of a Freundlich isotherm, we have the equation

Attachment 2.2-10




Coor _ Ot (K, 0 ) (G )"+ (H,y-6,)

K =-=
- pw ps
Kq soil (sorbed) / water partition coefficient (cm>-wat/g-soil) or (mg/kg-soil)/(mg/L-wat)
n dimensionless exponent
Cow chemical concentration in pore water (mg/L)
Csoil chemical concentration in soil water (mg/kg)

Equation for calculating dispersion factor for ambient (outdoor) air

-W-3§
- air air
DF__ = — A

DF.mp  dispersion factor for ambient air (cm/sec), or .
source emission flux / vapor concentration (g/cmz-sec)/(g/cm )

A source-zone area (cm?)

Uagir ambient air velocity in mixing zone (cm/s)
w width of source-zone area (cm)

Sair mixing zone height (cm)

Equation for calculating dispersion factor for enclosed-space (indoor) air

_ 1
DF ., = b " ER * 36400 seciday
OF gsp dispersion factor for enclosed-space air (cm/sec)i or s
source emission flux / vapor concentration (g/cm“-sec)/(g/cm™)
ER enclosed space air exchange rate (1/day)
Ly enclosed space volume/infiltration area ratio (cm)

Equation for calculating effective Henry’s law coefficient

Hy = H-UF
with
H s L

H = - 10°—5

RT. 0 m?
Hen effective Henry's law coefficient (cm>water/cm®-air)
H Henry's law coefficient (cm*-water/cm’-air)
H Henry's law coefficient (atm-m>/mo!)
R ideal gas constant (atm-L/g-mol-K), = 0.08206
Temb ambient temperature (K), = 293
UF fraction of unionized chemical in water (g-mol/g-mol)
H= Sy Py MW,

Poa (760 mm Hg/atm) - (10° cm¥md)
Clyat activity coefficient in aqueous phase (g-mol-water/g-mol) )
P, saturated vapor pressure (mm Hg) N

MW,.. molecular weight of water (g-water/g-mol-water), = 18.015
Pwat density of water (g-water/cm®water), = 1.00

With fractionally soluble chemicals (immiscible), for activity coefficient in water, we use
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Puat MW o cm’mg P,
o, = spg— —a 100 0/ for <1
we MW _, S L g Pom
o Pue MW (P o cm’mg Py
awm - Mwwat S (ppv) 10 L g for pa(m z 1
Mw molecular weight of chemical (g-water/g-mol-water)
S pure chemical aqueous solubility limit (mg/L)

Patm atmospheric pressure (mm Hg), = 760

Equation for pressure-driven convective flow through basement slab

_2-medPok X,

Q = 77,
s

with
A,
R, = —¢——
crk xm

This equation describes volumetric flow through a crack of total length X, width Ry, and a cylinderical pressure field
and orthogonal flow field which extends into the soil.

Q, convective flow through basement slab (cm®/sec)
slab area (cm?)

indoor/outdoor differential pressure (g/em-sz)

soil permeability (cm?)

slab perimeter - total crack length (cm)

depth to bottom of slab (cm)

viscosity of air (g/cm-s), = 1.81 - 10™

foundation crack fraction (cm?-cracks/cm?-total area)

BEEY S

Ref: Johnson, P. C. and R. A. Ettinger, 1991: “Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors
into Buildings”, Environmental Science & Technology, 25, 1445-1452.

Equation for Calculating Saturated Vapor Concentration

C = Py MW 108 mg/m?
stvap 760 mm Hg/atm RT, alL

This equation is used in calculating the saturated vapor concentration for a pure chemical constiuent. Saturated vapor
concentration is the highest concentration achievable in air for a pure chemical constituent under thermodynamic
equilibrium at a specified temperature. Saturated vapor concentration is a defined thermodynamic property.

Chavep  Saturated vapor concentration (mg/m°-air) R
molecular weight (g/g-mol)

P, saturated vapor pressure (mm Hg)

R ideal gas constant (atm-L/g-mol-K), = 0.08206

Tamb ambient temperature (K), = 293

Equation for soil / water partition coefficient “
For organic chemicals,

K, =K.
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Kq soil (sorbed) / water partition coefficient (cm*-wat/g-soil)
foc mass fraction of organic carbon in soil (g-oc/g-soil)
Koc organic carbon / water partition coefficient (L-water/kg-oc)

for inorganic chemicals, K4 is specified directly.
Equation for Calculating Unionized Fraction of lonizing Chemicals

For acids,

1

UF = T =

for bases,

1

IR

otherwise,

UF = 1

For chemicals capable of forming ions in the normal soil/water pH range, the unionized fraction of the chemical in water is
calculated. Only the unionized chemical is available for volatilization. Some chemicals may form multiple-charged ions
(X++ or X—, etc.). Only singly-charged ions are included in the current equations.

UF fraction of unionized chemical in water (g-mol/g-mol)

pH Soiliwater pH

pK, acid jonization equilibrium constant (log10(g-mol/g-mol))
PK, base ionization equilibrium constant(log10(g-mol/g-mol))

Ref:

Values of pK, and pK, as defined in Waucoupe, 1992: Reviews of Environmental Contamination and Toxicology, 123, 1-
155.

Aalund, Leo R., 1986: “One-Step Method Determines Sour Water H,S Hazard, Oil and Gas Journal, 24 February, 55 - 58.

Equation for Calculating Residual Soil Concentration

For a pure chemical constituent, C,qt 40 is 8 value at and above which the chemical is present in soil pore water at its
aqueous solubility limit and is present in soil pore air at its saturated vapor concentration.

Caatson  fesidual soil concentration (mg/kg)
Ksw soil to water partition coefficient (cm:"-water/g-soil)
S pure chemical aqueous solubility limit (mg/L)

Equation for dermal and oral relative absorption factors

The bioavailability of chemicals absorbed on ingested soils affects the amount of contaminant exposure. A relative
absorption factor is used to account for the differing bioavailability between the contaminant in the soil matrix and the
contaminant in the experimentally administered medium such as solvent or food. In the absence of guidance, we use
RAF, = 1.0 for all chemicals. e

The relative absorption factor for the dermal exposure pathway refers to the fraction of chemical, after contact, which is

likely to be absorbed through the skin relative to the absorption of the chemical in a laboratory study for which the RfD or
SF was derived. We have used USEPA (1989) recomendations:
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RAF, = 0.05 semivolatile organic compounds (PAHs, PCBs) and pesticides with high sorption to soil

(taken as Iog1o(K°c) > 2.75)

RAFy4 = 0.5 volatile organic compounds and pesticides with low sorption to soil
(taken as logqg(Koe) < 2.75)

RAFy4

it
o

inorganics (negligible)

We note that in separate guidance (USEPA, 1996), has chosen to neglect dermal exposure (RAF, = 0) for most
chemicals, including it in development of soil screening level estimates only for pentachlorophenol.

refs:

USEPA, 1989: Soil Screening Guidance: Technical Background Document, (United States Environmental Protection
Agency, Office of Solid Waste and Emergency Response, Washington, DC), EPA/540/R-95/128, PB96-963502.
USEPA, 1989: Supplemental Risk Assessment Guidance for the Superfund Program, (United States Environmental
Protection Agency, Region 1), EPA 901/5-89-001, PB 89-220974.

Equation for water phase chemical retardation factor in saturated flow

- Kd ) P,
R, =1+ 6
R ratio of groundwater linear velocity to the phase velocity of
dissolved chemical species (cm/s-wat / cm/s-phase)
Kq soil (sorbed) / water partition coefficient (cm’-wat/g-soil)
Ps dry soil bulk density (g/cm®)
or soil porosity (cm®-void/cm®-soil)

Equation for water phase chemical retardation factor in vadose zone
aqueous leaching

R = Kow " P
e\wad
R ratio of water infiltration linear velocity to the phase velocity of
dissolved chemical species (cm/s-wat / cm/s-phase)
Ksw soil to water partition coefficient (cm’-waterlg-soil)
Ps dry soil bulk density (g/cm®)

Owvad vadose zone soil water content (cm:'-water/cma-soil)
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Site and Scenario-Specific Parameters

parameter residential industrial  definition, units

specified risk or hazard criteria

THQ 1 1 target hazard quotient for individual chemicals (unitless)

TRy 1.00E-04 1.00E-04 target excess individual lifetime cancer risk - upper range value (unitiess)
TR, 1.00E-06 1.00E-06 target excess individual lifetime cancer risk - lower range value (unitless)
exposure parameters

AT, 70 70 defined carcinogen averaging time (years)

AT, 30 25 defined averaging time for non-carcinogen (years), = ED

BW 70 70 body weight (kg) - aduit

BW 15 body weight (kg) - child, 1-6 years

ED 30 25 exposure duration (years)

ED 6 exposure duration (years) - child, 1-6 years

EF 350 250 exposure frequency (daysfyear)

IR;04 100 50 soil ingestion rate (mg/day) - adult

IRs0i 200 soil ingestion rate (mg/day) - child (1-6 yrs)

IRgon 114 soil ingestion rate (mg-yr/kg-day) - age-adjusted

IRy; -indoor 15 20 daily inhalation rate (m’/day) - indoor

IR, -outdoor 20 20 daily inhalation rate (m‘/day) - outdoor

IRy, 2 1 daily water ingestion rate (L/day)

SA 3160 3160 seasonally-averaged skin surface area (cm?/day) - aduit

SA 2023 seasonally-averaged skin surface area (cm’lday) - child (1-17yrs)
SA 1567 seasonally-averaged skin surface area (cm?-yriday) - age-adjusted
M 0.5 0.5 soil to skin adherence factor (mg/cm?)

building parameters

[ 200 300 ‘enclosed space volume/infiltration area ratio (cm)

ER 12 20 enclosed space air exchange rate (1/day)

Lerack 15 15 enclosed-space foundation or wall thickness (cm)

n 0.01 0.01 foundation crack fraction (cm°-cracks/cm?-total area)

dP o 0 indoor/outdoor differential pressure (g/cm-s?)

Ky 1.00E-08  1.00E-08 soil permeabliity (cm?)

Zorack 15 15 depth to bottom of slab (cm)

Xerack 3400 3400  slab perimeter (cm)

A 700000 700000 slab area (cm?)

surface parameters

T 30 25 averaging time for surface emission vapor flux (years)

Uae 225 225 ambient air velocity in mixing zone (crvs)

Sair 200 200 mixing zone height (cm)

A 20250000 20250000 source-zone area (cm?)

w 4500 4500 width of source-zone area (cm)

Les 100 100 thickness of surficial soils (cm)

P, 6.90E-14 6.90E-14 Areal total respirable particulate emission flux from source ﬁ(glcm’-s)
derived parameters

I — 4.70E+00  4.70E+00 Jeaching factor, pore water / ground water ratio {cm -watcm -wat)
Q, (i o convective fiow through basement slab (cm®-air/sec)

DF egp 2.78E-02 6.94E-02 dispersion factor for enclosed-space air (g-cm¥s)/(g/cm™)

DF o 10 10 dispersion factor for ambient air (g-cm?/s)/(g/cm®)

VF, 6.9E-15 6.9E-15 - total respirable particulate concentration from soit source (g-soillcm®-air)
soil parameters

Rexp 5 capillary zone thickness (cm)

hy, 205 vadose zone thickness (cm)

Ocep 0.342  soil water content - caplliary fringe region (cm’-water/cm’-soil)

Buwad 042  soil water content - vadose zone (cm’-water/cm®-soll)

Byt 0.12  soll water content - soil filled foundation cracks (cm®-water/cm’-soll)

Bacop 0.038  soll air content - caplliary fringe region (cm"-air/cm’-soll)

Opvad 0.26 soil air content - vadose zone (cm’-air/cm®-soil)

Bacrk 026  sofl air content - soil filled foundation cracks (cm™-air/em®-soll)

P4 17 soll bulk density - dry soll (g/cm®)

foc 0.01 mass fraction of organic carbon in soil (g-oc/g-soil)

or 0.38 soil porosity (cm®-void/cm?-soll)

Low 300 depth to ground water (cm)

L 100 thickness of surficial soils (cm)
pH 6.8 soll / water pH (unitless)

groundwater parameters

- 200 groundwaler mixing zone helght {cm)

| 30 water infiltration rate (cmyyear)

U, 6.85 groundwater Darcy velocity (cm/day)

ﬁved parameters

178, — 260 ‘'waler Infiltration inear velocity (cmyr)

Uge /61 18.0 groundwater linear velocity (cmv/day)

G. E. DeVaull, 3/9/08



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN
name

7440-38-2
arsenic

Risk-Based Screening-Level Concentrations

risk or hazard scenario:

criteria:  residential industrial
ambient vapor inhalation
RBSL,, THQ=1  P<(1.10E+00) P<(1.53E+00)
(hg/m”)  TRy=10* P<(1.70E-02) P< (2.86E-02)
TR =10° P<(1.70E-04) P< (2.86E-04)
enclosed space vapor inhalation
RBSLy; THQ=1 P< (1.46E+00) P< (1.53E+00)
(ng/m®)  TRy=10* P<(2.27E-02) P<(2.86E-02)
TR, = 10° p< (2.27E-04) P< (2.86E-04)
groundwater ingestion
RBSLg,, THQ=1 1.10E-02 3.07E-02
(mgl) TRy=10*  568E-03 1.91E-02
TR =10°  568E-05 1.91E-04
MCL 5.00E-02 5.00E-02
soil leaching to groundwater ingestion
RBSL, THQ =1 1.60E+00 4.48E+00
(mg/kg) TRy=10*  830E-01 2.79E+00
TR =10  8.30E-03 2.79E-02
MCL 7.31E+00 7.31E+00
groundwater to ambient vapor inhalation
RBSL, THQ=1 NA NA
(mg)  TRy=10" NA NA
TR, =10° NA NA
groundwater to enclosed space vapor inhalation
RBSL, THQ=1 NA NA
(mg) TRy=10* NA NA
TR, = 10° NA NA
subsurface soil volatilization to ambient air
RBSL, THQ =1 NA NA
(mghkg) TRy=10" NA NA
TR, =10° NA NA
subsurface soif volatilization to enclosed space
RBSL, THQ =1 NA NA
(mgkg) TR,=10* NA NA
TR =10* NA NA
surficial soil exposure
RBSL,, THQ=1 2.19E+02 6.13E+02
(mgkg) TRy=10*  1.14E+02 3.82E+02
TR =10°  1.14E+00 3.82E+00
(child) THQ 2.35E+01
TRy 6.08E+01
TR, 6.08E-01
(age-adj.) THQ 8.23E+01
TRy 4.27E+01
TR, 4.27E-01
surficial soil exposure apportionment @
(%) THQ =1 99-00-00-00  ©9-00-00-00
(-d-v-p) TRy=10* 99000000  99-00-00-00
TR =10°® 99-00-00-00  99-00-00-00
(chiid)  THQ 99-00-00-00
TRy 99-00-00-00
TR, 99-00-00-00
(age-adj.) THQ 99-00-00-00
TRy 99-00-00-00
TR, 99-00-00-00
derived parameters:
VFsesp NA NA
VFguep NA NA
) 0.00E+00 0.00E+00
VF g amb2 1.80E-08 2.16E-08
VF s amb min1.2) 0.00E+00 0.00E+00
" 6.84E-03 6.84E-03
VFyamb NA NA
VF pwams NA NA

transport and thermodynamic parameters  [references]
MW 7491  (g/mole) USEPA(1896)
Dai NA  (cmPsec)

Dyt NA  (cm¥sec)

Kd 1.4913617 log10(L-water/kg-so USEPA(1996); pH=8.0, As+3
H 0.00E+00 (atm-m*mol) (nonvolatile)

H 0.00E+00 (L-water/L-air)

Py 0.00E+00 (mm Hg) (nonvolatile)

s NA (mglL) {no limit imposed)
pKa (log10(mol/mol))

PKy (log10(mol/mo))

toxicity parameters

RfD, 3.00E-04 (mg/kg-day) IRIS (1994)
RIC; 1.05E-03 (mg/m®) Route-to-Route
SF, 1.50E+00 (1/(mg/kg-day)) IRIS (06/01/95)
SF; 5.00E+01 (1/(mg/kg-day)) HEAST (07/93)
WofE A IRIS (1994)
MCL 5.00E-02 (mg/L-wat) 50 FR 46936 (13 Nov 85)
RAF, 1.00E+00

RAF4 0.00E+00

derived parameters dependent on:

chemical properties and soil parameters

UF 1.00E+00 (unitiess)

Hen 0.00E+00 (L-wat/L-air)

Coatyer 0.00E+00 (iig/m’-air)

Kew 3.11E+01 (L-wat/kg-soil)

Coatoon NA  (mg/kg-soil)

Defivad NA  (cm?sec)

Detresp NA  (cm’lsec)

Deftn NA  (cm?sec)

Dee NA  (cmi/sec)

equilibrium soil partitioning

[ vapor
B water
sorbed
effective soil diffusivity
------ air
— — — water 0/ 01,
—total w
0 02 04 06 08 1
1.0E+1 + .
Heﬂ Doﬂ
Kaw P s
(cm?/s)
1.0E+0
o
(g-sglllcm’-a;r)
(cm’-wat/cm®-air) Notes:
(1) RBSL values are compared to physical limits of
(g-soil/iem’-air) squeous solubllity (S<), saturated vapor pressure (<P),
(g-solllcm®-air) or either (Re), and flagged if the caiculated value is
3 physicatly unreaiistic. For cases where this occurs, the
(g-soilicm -ain) calculstod values are given in parentheses.
(g-solllcm’-wat) (2) Percent of surficial soll exposure due to
3 ingostion, dermal vapor
{g-soiicm’-air) and particulats inhatation (--v-p).
(cm®-wat/cm?®-air) (3) NA-not applicable.

G. E. DeVaull, 3/6/98




Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

7782-49-2
selenium

CASRN
name

Risk-Based Screening-Level Concentrations "

risk or hazard scenario:

criteria:  residential
ambient vapor inhalation
RBSL,, THQ=1
(ug/m’) TRy = 10" NA
TR =10 NA

enclosed space vapor inhalation
RBSLy THQ=1

(ug/m®  TRy=10" NA
TR, = 10°¢ NA NA
groundwater ingestion
RBSLg,, THQ=1 1.83E-01 5.11E-01
(mg)  TRy=10" NA NA
TR, =10% NA NA
MCL 5.00E-02 5.00E-02
soil leaching to groundwater ingestion
RBSL, THQ =1 1.95E+00 5.46E+00
(mghg) TRy =10* NA NA
TR, =10 NA NA
MCL 5.34E-01 5.34E-01
groundwater to ambient vapor inhalation
RBSL,, THQ=1 NA NA
(mg) TRy=10* NA NA
TR =10° NA NA
groundwater to enclosed space vapor inhalation
RBSLg THQ=1 NA NA
(mgl)  TRy=10" NA NA
TR, = 10° NA NA
subsurface soll volatilization to ambient air
RBSL, THQ=1 NA NA
(mghg) TRy=10% NA NA
TR = 10° NA NA
subsurface soll volatilization to enclosed space
RBSL, THQ=1 NA NA
(mghg) TRy=10" NA NA
TR, =10* NA NA
surficial soll exposure
RBSL,, THQ=1 3.65E+03 1.02E+04
(mghg) TRy=10* NA NA
TR, = 10° NA NA
{(child) THQ 3.91E+02
TRy NA
TR, NA
(age-adj.) THQ 1.37E+03
TRy NA
TR, NA
surficial soil exposure apportionment @
(%) THQ =1 989-00-00-00 69-00-00-00
(-dv-p) TRy=10* ‘
TR, =10°
(child) THQ 99-00-00-00
TRy
TRy
(age-adj.) THQ 99-00-00-00
TRy
TR,
derived parameters:

VFyuup NA NA
ow.asp NA NA
VF e ams.t 0.00E+00 0.00E+00
VFeamb2 1.80E-08 2.16E-08
VFosamb, min(1.2) 0.00E+00 0.00E+00
LFow 9.36E-02 9.36E-02
VF; om NA NA
VF gy ame NA NA

industriat

P< (1.83E+01) P<(2.56E+01)

NA
NA

P< (2.43E+01) P< (2.56E+01)
NA

transport and thermodynamic parameters  [references]

MW 78.96 (g/mole) USEPA(1996)

D NA  (cm%sec)

Dyt NA  (cm?sec)

Kd 0.3424227 log10(L-water/kg-so USEPA(1996); pH=8.0
H 0.00E+00 (atm-m*/mol) (nonvolatile)

H 0.00E+00 (L-water/(_-air)

P, 0.00E+00 (mm Hg) (nonvolatile)

S NA (mg/L) (no limit imposed)

PKa (log10(mol/mol))

pKy (log10(mol/mol))

toxicity parameters

RfD, 5.00E-03 (mg/kg-day) IRIS (1994)

RIC, 1.75E-02 (mg/m’) Route-to-Route

SF, (1/(mg/kg-day))

SF; (1/(mg/kg-day))

WofE D IRIS (1994)

MCL 5.00E-02 (mg/L-wat) 56 FR 3526 (30 Jan 91)
RAF, 1.00E+00

RAF4 0.00E+00

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00 (unitless)
Her 0.00E+00 (L-wat/L-air)
Coetyap 0.00E+00 (pg/m>-air)
Kew 2.27E+00 (L-wat’kg-soil)
Ceatsot NA (mg/kg-soil)
Derryad NA  (cm%sec)
Dytesp NA  (cmPfsec)
[ Y NA  (cm%lsec)
Degerk NA  (cm?sec)
equilibrium soil partitioning
0 vapor
B water
sorbed
effective soil diffusivity
------ air
—— - water ew/ eT
|
tota 0 0.2 04 06 08 1
1.0E+1 + + t "
Hyy Dop
KN Pl
2
(cm®/s)
1.0E+0
(g-sg"/cm’ws;r)
Notes:
(cm -watiem -ﬂ‘() (1) RBSL values are compared to physical limits of
3
(g-soilicm™-air) aqueous solublity (§<), saturated vapor pressure (<P),
(g-solVcm?-air) or either (Rs), and a;grood if the ulc;“hud value ml:
physically unveatistic, cases whore occurs,
g-80i un:-amir) P ."'3?""‘.‘“ i ure due t
cent ] al 8 exposure due to
( . chs 9....'.( for ool 'u, p :emu': vepor
(9‘3?"/“'" -ain) inhsiation, end perticiats inhalation (-d-v-p).
(cm”-wat/cm™-air) (3) NA - not applicable.

G. E. DeVauli, 3/9/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN" - 7440-43-9 transport and thermodynamic parameters  [references]
name cadmium MW 11241  (g/mole) USEPA(1996)
Our NA  (cm?sec)
Risk-Based Screening-Level Concentrations (" Duat NA (cm®/sec)
risk or hazard scenario: Kd 3.6334685 log10(L-water/kg-so USEPA(1998), pH=8.0
H 0.00E+00 (atm-m>/mol) (nonvolatile)
criteria:  residential industrial H 0.00E+00 (L-water/L-air)
ambient vapor inhalation P, 0.00E+00 (mm Hg) (nonvolatile)
RBSL,, THQ=1 NA NA s NA (mg/L) {no limit imposed)
(pg/m’) TRy =10* NA NA pKa (log10(mol/mol))
TR, =10° NA NA pK; (log10(mol/mol))
enclosed space vapor inhalation toxicity parameters
RBSL,;, THQ=1 NA NA RfD, §.00E-04 (mg/kg-day) IRIS (1984)
(ng/m*)  TRy=10* NA NA RIC; NA  (mg/m’) Route-to-Route inappropriate
TR, = 10% NA NA SF, (1/(mg/kg-day))
groundwater ingestion SF; (1/(mg/kg-day))
RBSL,, THQ=1 1.83E-02 5.11E-02 WofE B1 IRIS (1994)
(mg/L) TRy = 10* NA NA MCL 5.00E-03 (mg/L-wat) 56 FR 3526 (30 Jan 91)
TR, = 10° NA NA RAF, 1.00E+00
MCL 5.00E-03 5.00E-03 RAF4 0.00E+00
soil leaching to groundwater ingestion
RBSL, THQ=1 3.69E+02 1.03E+03 derived parameters dependent on:
(mg/kg) TRy =10 NA NA chemical properties and soil parameters
TR, = 10° NA NA UF 1.00E+00 (unitless)
MCL 1.01E+02 1.01E+02 Hen 0.00E+00 (L-wat/L-air)
groundwater to ambient vapor inhalation Caatvep 0.00E+00 (ug/m’-air)
RBSL,, THQ=1 NA NA Kew 4.30E+03 (L-wat/kg-soil)
(mg) TRy=10* NA NA Caataol NA  (mg/kg-soll)
TR, = 10° NA NA Dettvad NA  (cm?fsec)
groundwater to enclosed space vapor inhaiation Detrcop NA (cm?/sec)
RBSL,, THQ=1 NA NA Deftn NA  (cm%sec)
(mgll) TRy=10* NA NA Dotrerk NA  (cm%sec)
TR, =10% NA NA
subsurface soil volatilization to ambient air
RBSL, THQ =1 NA NA equilibrium soil partitioning
(mghg) TRy=10" NA NA
TR =10% NA NA O vapor
subsurface soll volatilization to enclosed space - H water
RBSL‘ THQ =1 NA NA sorbed
(mghg) TRy=10* NA NA
TR = 10° NA NA
surficial soil exposure
RBSL,, THQ=1 3.65E+02 1.02E+03
(mghg) TR, =10" NA NA
TR, = 10° NA NA
(child) THQ 3.HME+01
TRy NA
TR, NA )
(age-adj) THQ 1.37E+02 : effective soll diffusivity
TRy W e wat e /6
o wm oy o
surficial soll exposure apporticnment @ 0 02 04 06 08 1
(%) THQ=1 #VALUE! #VALUE! 1.0E+1 + t y t
(-d-v-p) TRy=10" '
TR_ = 10%
(child)  THQ #VALUE! Hyy Doy
% Klvlz P‘
(age-adj.) THQ #VALUE! (cm’/s)
TRy +
TR, 1.0E+0
derived parameters: N
VFy o5 NA NA (g-s;.lecm’-a:I‘r)
Notes:
ﬁfﬂ. o.ooNgmo o.ooN;oo fﬁmwﬂﬂ}f " e e e vettu osture tepy
VF e amb2 1.60E-08 2.16E-08 (g-soillan:-alr) or slher (Ra), e eged b e e e s
VF s am,min(1.2) 0.00E+00 0.00E+00  (g-soil/lcm’-air) caiculatod vaiues are given In parenthesss.
o 4.94E-05 4.94E-05 (g-so!l/cm’-wat) (2) Percent of surficlal soil oxfowro due to
VFyam NA NA  (g-sollcm’ain ihaaton, and pricuits bnaleton (p),
VFpamb NA NA {cm-wat/cm®-air) (3) NA- not epplicatle.

G. E. DeVaull, 3/9/08




Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

7440-39-3
barium

CASRN
name

Risk-Based Screening-Leve! Concentrations

risk or hazard scenario:
criteria:  residential

ambient vapor inhalation

RBSLy THQ=1

(ng/m*  TRy=10" NA
TR, = 10° NA NA
enclosed space vapor inhalation
RBSL;;, THQ =1 . P< (6.95E-01) P<(7.30E-01)
(ug/m*  TRy=10 NA NA
TR =10° NA NA
groundwater ingestion
RBSLs THQ=1 . 2.56E+00 7.15E+00
(mg/l)  TRy=10 NA NA
TR =10° NA NA
MCL 2.00E+00 2.00E+00
soil leaching to groundwater ingestion
RBSL, THQ=1 . 6.26E+02 1.75E+03
(mg/kg) TRy=10 NA NA
TR =10 NA NA
MCL 4.90E+02 4.90E+02
groundwater to ambient vapor inhalation
RBSL, THQ=1 NA NA
(mgll) TRy=10* NA NA
TR, =10 NA NA
groundwater to enclosed space vapor inhalation
RBSL,, THQ=1 NA NA
(mgl)  TR,= 10 NA NA
TR =10 NA NA
subsurface soll volatilization to ambient air
RBSL, THQ=1 NA NA
(mghg) TRy=10* NA NA
TR, =10% NA NA
subsurface soil volatilization to enclosed space
RBSL, THQ=1 NA NA
(mghg) TRy=10* NA NA
TR, = 10° NA NA
surficial soll exposure
RBSL,, THQ=1 . 5.11E+04 1.43E+05
'mg/Kg! =10
¢ ) TT:LU= 10° :2 NN:
(child)  THQ 5.47E+03
TRy NA
TR, NA
(age-adj.) THQ 1.92E+04
TRy NA
TR, NA
surficial soil exposure apportionment @
(%) THQ =1 99-00-00-00 99-00-00-00
(-d-v-p) TRy=10*
TR =10°
(child) THQ 99-00-00-00
TRy
TRy
(age-adj.) THQ 99-00-00-00
TRy
derived parameters:
VF08p NA NA
VFgwasp NA NA
VFesamb.t 0.00E+00 0.00E+00
VFoyamb2 1.80E-08 2.16E-08
VF g3 mb i1 2) 0.00E+00 0.00E+00
LFew 4.08E-03 4.08E-03
VF, b NA NA
VF g amb NA NA

industrial

P<(5.21E-01) P<(7.30E-01)
NA

transport and thermodynamic parameters  [references}
Mw 137.33  (g/mole) USEPA(1996)
Dair NA  (cm%sec)
Oyt NA  (cm¥sec)
Kd 1.7160033 log10(L-water/kg-so USEPA(1996); pH=8.0
H 0.00E+00 (atm-m*/mol) (nonvolatile)
H 0.00E+00 {L-water/L-air)
P, 0.00E+00 {mm Hg) (nonvolatile)
S NA (mg/L) (no limit imposed)
pKa (log10(mol/mol))
pKy (log10(mol/mol))
toxicity parameters
RID, 7.00E-02 (mg/kg-day) IRIS (1994)
RIC; 5.00E-04 (mg/m?) HEAST (07/93)
SF, (1/(mg/kg-day})
SF; (1/(mg/kg-day))
WofE
MCL 2.00E+00 (mg/L-wat) 56 FR 30266 (01 Jul 91)
RAF, 1.00E+00
RAF4 0.00E+00
derived parameters dependent on:
chemical properties and soil parameters
UF 1.00E+00 (unitiess)
Hen 0.00E+00 (L-wat/L-air)
Cuatvap 0.00E+00 (ug/m’-air)
Kew 5.21E+01 (L-wat/kg-soil)
Ceataot NA (mg/kg-soil)
Detryad NA  (cmYsec)
Detcep NA  (cm?fsec)
Dettws NA  (cm%sec)
Detrenx NA  (cm¥sec)
equilibrium soil partitioning
0 vapor
&1 water
sorbed
effective soll diffusivity
------ air
o= — = water 6,6
total
] 02 04 08 038 1
1.0E+1 t e +
Hor Don
Kou P4
( cmzl 8)
1.0E+0
(g-solem’-alr) ]
(cm’-wat/cm®-air) N:‘”i :
RBSL valuas are compared to physical limits of
{g-soll/em®-air) S ueous Sokitty (<), saturaied vkpor proseirs (<P)
{g-soillem®-air) o sither (Re), and flagged if the calculsted value is
3 physically unreafistic. For cases where this occurs, the
(g-soil/cm’-air) calculatod vaiues are given in parentheses.
(g-soillom®-wat) (2) Percent of surficial soll exposure due to
Y i of Ing dermal vapor
(g-sg:ﬂlem -alf) and particuk on {1-d-v-p).
(cm’-wat/cm™-air) (3) NA - not applicable.

G. E. DeVaull, 3/8/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 7440-02-0 transport and thermodynamic parameters [references)
name nicket MW 5871  (g/mole) USEPA(1996)
Dui NA  (cm@sec)
Risk-Based Screening-Level Concentrations " Duat NA  (cm?sec)
risk or hazard scenario: Kd 3.2787536 log10(L-water/kg-so USEPA(1996); pH=8.0
H 0.00E+00 (atm-m*/mol) (nonvolatile)
criteria:  residential industrial H 0.00E+00 (L-water/L-air}
ambient vapor inhalation P, 0.00E+00 (mm Hg) (nonvolatile)
RBSLy, THQ=1  P<(7.30E+01) P<(1.02E+02) S NA  (mg/l) (no limit imposed)
(ug/m*)  TRy=10"* NA NA pKa (iog10(mol/mol))
TR, =10% NA NA pK (log10(mol/mol))
enclosed space vapor inhalation toxicity parameters
RBSL;, THQ=1  P<(9.73E+01) P<(1.02E+02) RfD, 2.00E-02 (mg/kg-day) IRIS (1994)
(ug/m®)  TRy=10* NA NA RIC, 7.00E-02 (mg/m®) Route-to-Route
TR, = 10°* NA NA SF, (1/(mg/kg-day)) IRIS (03/01/94) under review
groundwater ingestion SF, (1/(mg/kg-day)) IRIS (03/01/94) under review
RBSL,, THQ=1 7.30E-01 2.04E+00 WofE
(mg/L) TRy = 10* NA NA MCL 1.00E-01 (mg/L-wat) 57 FR 31776 (17 Jul 92) Effecti
TR, = 10° NA NA RAF, 1.00E+00
MCL 1.00E-01 1.00E-01 RAF4 0.00E+00
soit leaching to groundwater ingestion .
RBSL, THQ=1 6.52E+03 1.83E+04 derived parameters dependent on:
(mg/kg) TRy=10" NA _NA chemical properties and soil parameters
TR, =10* NA NA UF 1.00E+00 (unitless)
MCL 8.94E+02 8.94E+02 Hen 0.00E+00 (L-wat/L-air)
groundwater to ambient vapor inhalation Coatvap 0.00E+00 (pg/m’-air)
RBSL, THQ=1 NA NA Kew 1.90E+03 (L-wat/kg-soif)
(mg)  TRy=10* NA NA Custaot NA  (mg/kg-soil)
TR, = 10° NA NA Dettad NA  (cm¥sec)
groundwater to enclosed space vapor inhalation Detresp NA (cm?/sec)
RBSL, THQ=1 NA NA Dettwe NA  (cm%sec)
(mgn) TRy=10" NA NA Dok NA  (cmPlsec)
TR, =10 NA NA
subsurface soil volatilization to ambient air ]
RBSL, THQ=1 NA NA equilibrium soll partitioning
(mg/kg) TRy=10" NA NA
TR =10° NA NA O vapor
subsurface soll volatilization to enclosed space B water
RBSL, THQ=1 NA NA sorbed
(mgkg) TRy=10* NA NA
TR, = 10° NA NA
surficial soil exposure
RBSL,, THQ=1 1.46E+04 4.09E+04
(mgkg) TRy=10" NA NA
TR, = 10% NA NA
(child)y  THQ 1.68E+03
TRy NA
TR, NA
(age-adj) THQ 5.49E+03 | effective soil diffusivity
TRy NA Il e 8 /89
TR, NA -————ml r w T
surficial soll exposure apportionment @ 0 02 04 06 08 1t
(%) THQ=1 99-00-00-00  99-00-00-00 1.0E+1 ' ' ' "
(-dv-p) TRy=10"* :
TR, =10%
{child) THQ 99-00-00-00 Hyy Doq
TTSUL sz Py
(age-adj) THQ 99-00-00-00 (cm/s)
TRy +
R, 1.0E+0
derived parameters: U
VF,exp NA NA (g-s;)ll/cm’-a:r) o
ol COEND  000EWD (roolmien | 0 ot o et e
VFgamb2 1.80E-08 216E-08  (g-soil/cm®-alr) or either (Re), and flagged If the calculated valua is
VF s am it 2 000E+00  0.00E+00 (g-sollcm®-air) D vanens e oen o paronasa, s, e
" 1.12E-04 1.12E-04 (g-solllem’-wat) @) Percent of n_urﬂcllll soil exposure due to
VEy NA NA  (g-sollom’-ain) ihalaton, nd partosats bhaleon (up).
gw,amb NA NA (cm®-wat/em’-air) (3) NA- not appiicable.

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 7440-686-6
name zinc

Risk-Based Screening-Level Concentrations ‘"
risk or hazard scenario:

criteria:
ambient vapor inhalation
RBSL,;, THQ=1 P< (1.10E+03) P< (1.53E+03)
(ng/m®  TRy=10* NA NA
TR, =10 NA NA
enclosed space vapor inhalation
RBSLy, THQ=1 P< (1.46E+03) P<(1.53E+03)

residential industrial

(ng/m®) TRy =10"* NA NA
TR, = 10° NA NA

groundwater ingestion

RBSLg, THQ=1 1.10E+01 3.07E+01

(mglt) TRy=10"* NA NA
TR, = 10° NA NA
MCL

soil leaching to groundwater ingestion

RBSL, THQ =1 2.73E+04 7.65E+04

(mghkg) TRy=10* NA NA
TR, =10 NA NA
MCL

groundwater to ambient vapor inhalation

RBSL,, THQ=1 NA NA

(mgh) TRy=10" NA NA
TR =10% NA NA

groundwater to enciosed space vapor inhalation

RBSL,, THQ=1 NA NA

(mgl)  TRy=10" NA NA
TR, = 10° NA NA

subsurface soll volatilization to ambient air

RBSL, THQ=1 NA NA

(mghg) TRy=10* NA NA
TR, =10* NA NA

subsurface soil volatilization to enclosed space

RBSL, THQ=1 NA NA
(mghkg) TRy =10" NA NA

TR, = 10° NA NA
surficial soll exposure
RBSL,, THQ=1 2.19E+05 8.13E+05
(mghg) TRy =10* NA NA

TR, = 10° NA NA
(child) THQ 2.35E+04

TRy NA

TR, NA
(age-adj.) THQ 8.23E+04

TRy NA

TR, NA
surficial soll exposure apportionment @ )
(%) THQ = 99-00-00-00 99-00-00-00
(-dv-p) TRy =10*

TR, = 10°
(child) THQ 99-00-00-00

TRy

TR,
(age-adj.) THQ 99-00-00-00

TRy

TR,
derived parameters:
VFy o NA NA
VF guosp NA NA
VFeeamb.t 0.00E+00 0.00E+00
Voo ams2 1.80E-08 2.16E-08
VF“M'"h“ 2 0.00E+00 0.00E+00
LFyw 4.01E-04 4.01E-04
VFu.lnb NA NA
VF owamo NA NA

transport and thermodynamic parameters

MW 65.38
Dair NA
Dyt NA
Kd 2.7242759
H 0.00E+00
H 0.00E+00
P, 0.00E+00
S NA
PK,

PKs

toxicity parameters
RO, 3.00E-01
RIC 1.06E+00
SF,

SF;

WofE D
MCL

RAF, 1.00E+00
RAFy 0.00E+00

[references]
(g/mole) USEPA(1996)
(cm?Isec)
(cm?/sec)

log10(L-water/kg-so USEPA(1996); pH=8.0

(atm-m®/mol) {nonvolatile)
(L-water/L-air)
(mm Hg) (nonvolatile)
(mg/L) (no limit imposed)
(log10(mol/mol))
(log10(mol/mol))
(mg/kg-day) IRIS {(1994)
(mg/im®) Route-to-Route
(1/(mg/kg-day))
(1/(mg/kg-day))

IRIS (1994)
(mg/L-wat)

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00
Hen 0.00E+00
Costyzp 0.00E+00
Kew §.30E+02
Coataol NA
Dsll.vnd NA
Demcep NA
Doﬂ,m NA
Dotk NA

(unitless)
(L-wat/L-air)
(ng/m*-air)
(L-wat/kg-soil)
(mg/kg-soil)
(cm%/sec)
(cmP/sec)
{cm?/sec)
(cmé/sec)

equilibrium soil partitioning

vapor

0 vapor
B water
sorbed
effective soil diffusivity
------ air
— — — waler ewl eT
total 0 02 04 06 08 1
1.0E+1 —— W—
Hoﬂ Den
K:w pl
(cm?rs)
1.0E+0
(g-s?illcm’-a:r)
(cm*-wat/cm®-air) Notes:
(1) RBSL values are compared to physical limits of
(g-schm:-alr) Eeous sckiiy (5, sersid vepo prossurs (<P).
or sither (Rs), ﬁlm calcula
(g'sowcmg.am physically unreslistic. For cases where this occurs, the
(g-soll/cm’-air) caloulsted vaiues are given in parentheses.
(g-sdvcm‘.wat) (2) Percent of surficisl soil exposure dus to
3 of ing dermal
(g-soil/icm”-air) inhalation, and particulste inhalation (i-d-v-p)
(cm®-watiem®-air) ) NA- not sppiicable.

G. E. DeVaull, 3/9/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN! 7440-50-8
name copper

Risk-Based Screening-Level Concentrations /"
risk or hazard scenario:

criteria:  residential industrial
ambient vapor inhalation
RBSL;r THQ=1  P<(1.35E+02) P<(1.89E+02)
(ugim®) TRy =10* NA NA
TR, = 10° NA NA
enclosed space vapor inhalation
RBSLy, THQ=1 P< (1.80E+02) P< (1.89E+02)

(ng/m®  TRy=10* NA NA
TR, =10% NA NA
groundwater ingestion
RBSLg THQ=1 1.35E+00 3.78E+00
(mgh)  TRy=10" NA NA
TR, = 10° NA NA
MCL 1.30E+00 1.30E+00
soil leaching to groundwater ingestion
RBSL, THQ =1 3.19E+02 8.92E+02
(mgkg) TRy =10* NA NA
TR, = 10° NA NA
\ MCL 3.07E+02 3.07E+02
groundwater to ambient vapor inhalation
RBSL,, THQ=1 NA NA
(mgll) TRy=10" NA NA
TR = 10° NA NA
groundwater to enclosed space vapor inhalation
RBSL,, THQ=1 NA NA
(mg)  TR,=10" NA NA
TR, = 10° NA NA
subsurface soil volatilization to ambient air -
RBSL THQ=1 NA NA
(mghg) TRy=10" NA NA
TR, = 10° NA NA
subsurface soil volatilization to enclosed space
RBSL, THQ=1 NA NA
(mgkg) TRy=10* NA NA
TR =10° NA NA
surficial soil exposure
RBSL,, THQ=1 2.70E+04 7.56E+04
(mghkg) TRy=10" NA NA
TR, =10° NA NA
(child) THQ 2.89E+03
TRy NA
TR, NA
{age-adj.) THQ 1.02E+04
TRy NA
TR, NA
surficial soll exposure apportionment @
(%) THQ=1 89-00-00-00 99-00-00-00
(-dv-p)  TRy=10"
TR =10
(child) THQ 98-00-00-00
TRy
TR,
(age-adj.) THQ 99-00-00-00
TRy
TR
derived parameters:
VFieep NA NA
VF o .esp NA NA
VF..MA 0.00E+00 0.00E+00
VF e amb2 1.80E-08 2.16E-08
VF g3, emb rin(12) 0.00E+00 0.00E+00
LFew 4.24E-03 4.24E-03
VFeamb NA NA
VF gwamb NA NA

transport and thermodynamic parameters [references}

MW 63.546 (g/mole) USEPA(1979)
Dar NA  (cm%sec)

Dyt NA  (cm@sec)

Koc 3.6998377 log10(L-water/kg-oc USEPA(1979)

H 0.00E+00 (atm-m%mol) (nonvolatile)

H 0.00E+00 (L-water/L-air)

Py 0.00E+00 (mm Hg) (nonvolatile)

s NA (mg/L) (no fimit imposed)
pKa (log10(mol/mol))

pKy {log10(mol/mol))

toxicity parameters

RfD, 3.70E-02 (mg/kg-day) HEAST (07/93)
RfC, 1.30E-01 (mg/m®) Route-to-Route
SF, (1/(mg/kg-day))

SF; (1/(mg/kg-day))

WofE D IRIS (1994)

MCL 1.30E+00 (mg/L-wat) 56 FR 26460 (07 Jun 91) see L
RAF, 1.00E+00

RAF4 0.00E+00

derived parameters dependent on:

chemical properties and soil parameters

UF 1.00E+00 (unitless)
Hexr 0.00E+00 (L-wat/L-air)
Cestvap 0.00E+00 (ug/m3-air)
Kew 5.02E+01 (L-wat/kg-soil)
Coataot NA  (mg/kg-soil)
Detrved NA (cm:Isec)
Dett.cop NA (cmzlsec)
Dettws NA (cm’/sec)
Dererk NA  (cm%/sec)
equilibrium soil partitioning
0 vapor
& water
sorbed
effective soil diffusivity
------ air
-— — — water Owl GT
total
0 0.2 0.4 06 08 1
1.0E+1 + + +
O]
KIW pl
2
(ecm™/s)
1.0E+0
S
(g-s;)lllcm’-a;r)
Notes:
(cm ""a"’;’“ -8ir) (1) RBSL values are compared to physical limits of
(g-soll/cm’-air) aquecus h vapor pressure (<P),
(g-soitlem®-air) o either (Rs), 8nd flagged if the calculated value is
" 3 physically unreafistic. For cases where this occurs, the
Illcm,m-alr) P T vomicta by 1 are due t
ont of surficial soll exposure due to
(g-soll/em’ gﬂlﬂ;':ﬂo':u of ingestion, dorma.l’ contact, vapor
(9‘8?“/@"" '810 inhatation, and particuiats inhalation (-d-v-p).
(cm-wat/cm’-air) (3) NA- not applicable.

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 71-43-2
name benzene

Risk-Based Screening-Level Concentrations

risk or hazard scenario:

criteria:  residential
ambient vapor inhalation
RBSL,, THQ=1 NA
(ng/m”  TRy=10*  2.04E+01
TR =10°  2.04E-01
enclosed space vapor inhalation
RBSL,y THQ=1 NA
(ng/m®  TRy=10*  3.92E+01
TR =10%  3.92E.01
groundwater ingestion
RBSL,, THQ=1 NA
(mgil)  TRy=10"  2.94E-01
TR =10°  294E-03

MCL 5.00E-03
soil leaching to groundwater ingestion
RBSL, THQ=1 NA

(mghg) TRy=10"  9.60E-01
TR =10°  960E-03
McL 1.63E-02

groundwater to ambient vapor inhalation

RBSL,, THQ=1 NA
(mg) TRy=10*  379E+02
TR =10°  379E+00

industrial

NA
4.93E+01
4.93E-01

NA
4.93E+01
4.93E-01

NA
9.87E-01
9.87E-03
5.00E-03

NA
3.22E+00
3.22E-02
1.63E-02

NA
6.37E+02
6.37E+00

groundwater to enclosed space vapor inhalation

RBSL,, THQ=1 NA
(mgh) TRy=10*  2.43E+00
TR, =10°  243E-02

NA
7.66E+00
7.66E-02

subsurface soif volatilization to ambient air

RBSL, THQ=1 NA
(mghkg) TRy=10*  1.20E+01
TR =10°%  1.20E-04

NA
2.16E+01
2.16E-01

subsurface soil volatilization fo enclosed space

RBSL, THQ=1 NA

(mghkg) TRy=10*  7.63E-01
TR =10  7.63E-03

surficial solt exposure

RBSL, THQ=1 NA

(mghg) TRy=10*  4.70E+02
TR =10°  4.70E+00

(child) . THQ NA
TRy 5.91E+02
TR, 5.91E+00

(age-adj.) THQ NA
TRy 3.82E+02

3.82E+00

TR,
surficial soll exposure apportionment @

%) THQ =1
- (Hd-vp) TRy=10* 08-63-28-00
TR, =10°  08-83-28-00

(child) THQ
TRy 18-47-33-00
TR, 18-47-33-00
(age-adj.) THQ -
TRy 17-69-23-00
TR, 17-59-23-00
derived parameters:
VF; o0 5.13E-05
VF owesp : 1.61E-05
VFyy amb,t 2.28E-07
VP amb2 1.80E-08
VFm min{1,2) 1.80E-08
LFew 3.06E-01
VFeamb 2.28E-08
VFowamb 7.75€E-08

NA -
2.40E+00
2.40E-02

NA
7.76E+02
7.76E+00

03-62-33-00
03-62-33-00

2.05E-05
6.44E-06
2.50E-07
2.16E-08
2.16E-08
3.06E-01
2.28E-06
7.75E-08

transport and thermodynamic parameters [references]

MW 78.11364 (g/mole) USEPA(1996)
D 8.80E-02 (cm’/sec) USEPA(1996)
Dt 9.80E-06 (cm’/sec) USEPA(1996)
Koc 1.77 log10(L-water/kg-oc USEPA(1996)
H 5.55E-03 (atm-m*/moj) USEPA(1996)
H 2.31E-01 (L-water/L-air)

P, 9.52E+01 (mm Hg) USEPA(1994)
s 1.75E+03 (mglL) USEPA(1996)
pKs (iog10(moi/mol))

pKy (log10(mol/mol))

toxicity parameters

RID, (mg/kg-day)

RIC (mg/m®%)

SF, 2.90E-02 (1/(mg/kg-day)) IRIS (1994)

SF; 2.90E-02 (1/(mg/kg-day))  HEAST (07/93)
WofE A IRIS (1994)

MCL 6.00E-03 (mg/L-wat) 52 FR 25690
RAF, 1.00E+00

RAF, 6.00E-01

derived parameters dependent on:

chemical properties and soil parameters

UF 1.00E+00 (unitiess)

Her 2.31E-01 (L-wat/L-air)

Castvep 4.07E+08 (hg/m’-air)

Kew 6.95E-01 (L-wat/kg-soil)

Custaot 1.22E+03 (mg/kg-soil)

Daftved 6.87E-03 (cmé/sec)

Defrcsp 1.96E-05 (cm?/sec)

Deftwe 1.01E-03 (cm®/sec)

Derork 6.87E-03 (cmi/sec)

equilibrium soll partitioning

01 vapor
B water
sorbed
effective soll diffusivity
------ air
- — — water ewl eT
total 0 02 04 06 08 1
1.0E+0 e + o
1.0E-2 £

Heyy Doy 1.0E-4

Kew Ps 1.0E6 | U
(em’/s) 10E81 =7
1.0e-10 LL
(g-solllcm’-air)
3. Notes:
gm wm?.:l;)alr) ) ;BSL values (-S':) compared to physical “"}“;) of
= aqueous solubility , saturated vapor pressure (<P),

(g-soiliem®-air) or sither (Rs), and flagged If the caiculated value is
( Ich’-aIr) unvesfistic. Forc:‘m where this occurs, the
(g-soil/cm®-wat) ) Percent of ﬁfMI soll exposure due to

tributions of ingestion, dermal contact, vapor
ooty | EEREERRA
cm-wat/cm™-al - A

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN * = 108-88-3 transport and thermodynamic parameters  [references]
name . toluene MW 92.14052 (g/mole) USEPA(1996)
Dar 8.70E-02 (cm¥/sec) USEPA(1996)
Risk-Based Screening-Level Concentrations (" Dot 8.60E-06 (cm/sec) USEPA(1996)
risk or hazard scenario: Koc 2.26 log10(L-water/kg-oc USEPA(1996)
H 6.84E-03 (atm-m%mol) USEPA(1996)
criteria:  residential industrial H 2.76E-01 (L-water/L-air)
ambient vapor inhalation Py 2.85E+01 (mm Hg) DIPPR (AUG. 1995)
RBSL,, THQ=1 4.17E+02 5.84E+02 S §.26E+02 (mglL) USEPA(1996) S
(ng/m®  TRy=10" NA NA pKe (log10(mol/mol))

TR, = 10° NA NA pK, (log10(mal/mot)) .
enciosed space vapor inhalation toxicity parameters
RBSLy, THQ=1 5.56E+02 5.84E+02 RD, 2.00E-01 (mg/kg-day) IRIS (1994)

(ng/m®  TRy=10* NA NA RIC, 4.00E-01 (mg/m%) IRIS (1994)

TR, = 10 NA NA SF, (1/(mg/kg-day))

groundwater ingestion SF; (1/(mg/kg-day))
RBSL,, THQ=1 7.30E+00 2.04E+01 WofE D IRIS (1994)
(mg/l) TRy=10" NA NA MCL 1.00E+00 (mg/L-wat) 56 FR 3526 (30 Jan 91)

TR =10% NA NA RAF, 1.00E+00

MCL 1.00E+00 1.00E+00 RAF; 5.00E-01
soil leaching to groundwater ingestion !

RBSL, THQ=1 6.64E+01 1.86E+02 derived parameters dependent on:
(mg/kg) TRy=10" NA NA chemical properties and soil parameters

TR, = 10" NA NA UF 1.00E+00 (unitless)

MCL 9.08E+00 9.09E+00 Her 2.76E-01 (L-wat/L-air)
groundwater to ambient vapor inhalation Coatvep 1.44E+08 (uglm’-air)

RBSL,, THQ=1  §<(5.02E+03) S<(7.03E+03) Kew 1.93E+00 (L-wat/kg-soil)
(mg)  TRy=10" NA NA Costoot 1.02E+03 (mg/kg-soil)

TR, = 10°° NA NA Detrvad 6.79E-03 (cm?/sec)
groundwater to enclosed space vapor inhalation Dencap 1.73E-05 (cm?/sec)
RBSL, THQ=1 3.10E+01 8.13E+01 Detis 9.02E-04 (cm?/sec)
(mgl) TRy =10" NA NA Do 6.79E-03 (cmYsec)

TR, = 10° NA NA
subsurface soll volatilization to ambient air o
RBSL, THQ=1 4.30E+02 6.02E+02 equilibrium soll partitioning
(mgkg) TRy=10" NA NA ,

TR, = 10% NA NA 0 vapor
subsurface soif volatilization to enclosed space & water
RBSL, THQ=1 2.55E+01 6.69E+01 sorbed
(mgkg) TRy=10" NA NA

TR_ = 10° NA NA
surficial soil exposure
RBSL,, THQ=1 9.61E+03 1.28E+04
(mgkg) TRy=10" NA NA

TR, = 10°* NA NA
(chid)  THQ 2.34E+03

TRy NA

TR, NA - -

(age-adj) THQ 8O7E+03 | = o effective soil diffusivity

TRy NA — = - water 0 /6

TRL NA ——total w T
surficial soll exposure apportionment @ 0 02 04 06 08 1
(%) THQ =1 " 06-52-41-00  03-49-47-00 1.0E+1 o
(-d-v-p) %j:g, 1.0€-1 }

@iy THQ 14-37-47-00 Hyp Dy 1OE3 T

TRy K_p. VOES L

TR, ' 10eT e
(age-adj.) THQ 14-50-34-00 (em™/s) qop0) -~

TRy . /

R 1.0E-11
derived parameters: [

VFyep 2.18E-05 8.73E-06 (g-s;)wem’-air)

y 1.80E-05 7.18E-068  (cm>-wat/cm’-air) Notes:
VP 149E07  163E07 (g-sollom’-ain Uttt o by -t
VF gy amb2 1.80E-08 2.16E-08 (g-solllcm:-alr) or sither (Rs). and flagged If the Calculated value ls
LFow 1.10E-01 1.10E-01 (g.wuqn’.wat) @ Pore‘enl of ,urﬂcl.nl soll oxposure due to
VFoam 0.70E-07  0.70E07 (g-sollcm®air) bosiskcmgairfd s iy il
VF st 8.30E-08 8.30E-08  (cm’-wat/cm®-air) (3) NA- not appiicable.

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 100-41-4 transport and thermodynamic parameters  [references]
name ethylbenzene MW 106.1674 (g/mole) USEPA(1996)
D 7.50E-02 (cm?/sec) USEPA(1996)
Risk-Based Screening-Level Concentrations (" Dyat 7.80E-06 (cm?/sec) USEPA(1996)
risk or hazard scenario: Koc 2.56 log10{L-water/kg-oc USEPA(1996)
H 7.88E-03 (atm-m*/mol) USEPA(1996)
criteria:  residential industrial H 3.28E-01 (L-water/L-air)
ambient vapor inhalation Py 8.53E+00 (mm Hg) Mackay(1992a)
RBSLy THQ=1 1.04E+03 1.46E+03 S 1.60E+02 (mg/L) USEPA(1996)
(ng/m® TRy =10* NA NA pKs (log10(mol/mol))
TR, = 10°® NA NA pKy (log10(mol/mol))
enclosed space vapor inhalation toxicity parameters
RBSLy, THQ=1 1,39E+03 1.46E+03 R, 1.00E-01 (mg/kg-day) IRIS (1994)
(ng/m® TRy =10" NA NA RIC, 1.00E+00 (mg/m) IRIS (1994)
TR, = 10°® NA NA SF, (¥{mg/kg-day))
groundwater ingestion SF; (1/(mg/kg-day))
RBSL,, THQ=1 3.65E+00 1.02E+01 Wof E D IRIS (1994)
(mgh)  TRy=10* NA NA MCL 7.00E-01 (mg/L-wat) 56 FR 3526 (30 Jan 91)
TR, =10° NA NA RAF, 1.00E+00
MCL 7.00E-01 7.00E-01 RAF4 5.00E-01
soil leaching to groundwater ingestion
RBSL, THQ=1 ' 6.44E+01 1.80E+02 derived parameters dependent on:
(mghkg) TRy =10 NA NA chemical properties and soil parameters
TR, = 10" NA NA UF 1.00E+00 (unitiess)
MCL 1.24E+01 1.24E+01 Herr 3.28E-01 (L-wat/L-air)
groundwater to ambient vapor inhalation Coatvap 5.53E+07 (pg/m’-alr)
RBSLy, THQ=1  S<(1.27E+04) S<(1.78E+04) Kew 3.75E+00 (L-wat/kg-soil)
(mgl) TR,=10" NA NA Cuataot 8.34E+02 (mg/kg-soil)
TR, = 10% NA NA Defrved 5.856-03 (cm?/sec)
groundwater to enclosed space vapor inhalation Detrcep 1.43E-05 (cmzlsec)
RBSLy, THQ =1 7.73E401  S<(2.03E+02) Detws 7.51E-04 (cm?lsec)
(mgl)  TRy=10" NA NA Deterk 5.85E-03 (cm%/sec)
TR, = 10° NA NA
subsurface soil volatilization to ambient air .
RBSL, THQ=1 Rs(2.04E+03) Rs (2.88E+03) equilibrium soil partitioning
(mghkg) TRy=10" NA NA
TR, = 10° NA NA I vapor
subsurface soil volatilization to enclosed space H water
RBSL, THQ=1 1.21E+02 3.17E+02 sorbed
(mghg) TRy=10"* NA NA
TR, =10 NA NA
surficlal soll exposure
RBSL,, THQ=1 7.19E+03 1.03E+04
(mghkg) TRy=10* NA NA
TR =10* NA NA
(chid)  THQ 1.88E+03
TRy NA
TR, NA T
(age-adj) THQ 5.50E+03 effective soil diffusivity
TRy NA .—.---—-sgter ]
TR, NA total w T
surficial soll exposure apportionment @ 0 02 04 06 08 1
(%) THQ =1 09-77-12-00  05-79-15-00 1.0E+1 P — ! e
(-d-v-p} TRy= 10 1061 }
6 .
TR, =10
(chid)  THQ 24.60-15-00 Hy Dy 10E3
TRy ®_ 5 10ES *
TR ¢ 1ET } PRt
(age-adj) THQ 20-69-09-00 (em'/s) qoe0} _-—
TRy 3 z
TR, 1.0E-11
derived parameters: <
VF, e 1.15E-05 4.60E-06 (g-sgil/cm’-e;r)
VFgwesp 1.80E-05 7.18E-06  (cm®-waticm’-air) Notes:
‘\;FF..,....,1 108EQ7  148E.07 (g-sollom’-ai) ‘.q"m..?..s L(;":":::ﬁ%;’;:%&?ﬁf'
s.0mb 2 1.80E-08 2.16E-08  (g-soliem’-air) or s), cal s
VF o st it 2 1.80E08  216E-08 (g-sollcm'akr) et o e ereaone, 20013, e
LFew 5.87E-02 §.67E-02 WVm’mt) (2) Percent of surficial soil exposure due to
VFoum 5.11E-07 5.11E-07  (g-soilicm’-alr) e iy Toin-Puseuialingel
VF gwamts 8.20E-08 8.20E-08  (cm®-wat/cm’ain) () NA- not applicable.

G. E. DeVaull, 3/9/08



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

95-47-6
xylene, o-

CASRN
name

Risk-Based Screening-Level Concentrations "
risk or hazard scenario:

criteria:  residential industrial

ambient vapor inhalation

RBSL,, THQ=1 7.30E+03 1.02E+04

(ug/m®  TRy=10"* NA NA
TR, = 10° NA NA

enclosed space vapor inhalation

RBSL,, THQ=1 9.73E+03 1.02E+04

(ug/m’) TRy=10* NA NA
TR, =10° NA NA

groundwater ingestion

RBSL,, THQ =1 7.30E+01 S$< (2.04E+02)

(mgit) TRy=10"* NA NA
TR, = 10° NA NA
MCL 1.00E+01 1.00E+01

soil leaching to groundwater ingestion

RBSL, THQ =1 Rs (1.28E+03) S<

(mgkg) TRy =10 NA NA
TR, =10% NA NA
MCL 1.76E+02 1.76E+02

groundwater to ambient vapor inhalation
RBSL,, THQ=1 S< (9.82E+04) S<(1.38E+05)
(mgi) TRy=10" NA NA

TR, = 10° NA NA
groundwater to enclosed space vapor inhalation
RBSL,, THQ=1 S$< (8.41E+02) S<(1.68E+03)
(mgL)  TRy=10" NA NA

TR, =10° NA NA
subsurface soil volatilization to ambient air
RBSL, THQ=1 Rs (1.86E+04) Rs (2.60E+04)
(mgkg) TRy=10" NA NA

TR =10° NA NA
subsurface soll volatilization to enclosed space

RBSL, THQ=1 Rs (1.10E+03) Rs (2.89E+03)
(mghg) TRy =10% NA NA

TR, = 10° NA NA
surficial soil exposure
RBSL,, THQ=1 1.17E+05 1.861E+05
(mghkg) TRy=10" NA NA

TR, = 10° NA NA
(child) THQ 2.94E+04

TRy NA

TR, NA
(age-adj.) THQ 9.48E+04

TRy NA

TR, NA
surficial soil exposure apportionment ®
(%) THQ=1 08-63-28-00 03-62-33-00
(i-d-v-p) TRy=10*

TR =10%
(chidy  THQ 18-47-33-00

TRy

TRy
(age-adj.) THQ 17-59-23-00

TRy

R
derived parameters:
VFqeop 8.83E-06 3.63E-08
VFgwasp 1.52E-05 6.08E-06
VFoa amb, 9.48E-08 1.04E-07
VFeamb2 1.80E-08 2.16E-08
VF o3 ambminl1.2) 1.80E-08 2.16E-08
LFew 5.69E-02 6.69E-02
VF @ amb 3.92E-07 3.92E-07

ow,amb 7.43E-08 7.43E-08

transport and thermodynamic parameters

MW 106.1674
Dar 8.70E-02
Dyt 1.00E-05
Koc 2.56

H 5.19E-03
H 2.16E-01
Py 6.65E+00
S 1.78E+02
PKa

e

toxicity parameters
RfD, 2.00E+00
RfC; 7.00E+00
SF,

SF;

WofE

MCL 1.00E+01
RAF, 1.00E+00
RAF4 5.00E-01

[references]
(g/mole) USEPA(1996)
(cm?/sec) USEPA(1996)
(cm¥/sec) USEPA(1996)
log10(L-water/kg-oc USEPA(1996)
(atm-m*/mol) USEPA(1996)

{L-water/L-air)

(mm Hg) DIPPR (AUG. 1995)

(mg/L) USEPA(1996)
(log10(mol/mol))

(log10(mol/motl))

(mg/kg-day) HEAST (07/83)

(mg/m®) Route-to-Route
(1(mg/kg-day))

(1/(mg/kg-day))

(mg/L-wat) 56 FR 3526 (30 Jan 81) MCL f

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00
Her 2.16E-01
Coatvep  3.86E+407
Kow 3.73E+00
Custsot 8.65E402
Detvad 6.79E-03
Dettcap 2,02E-05
Dot 1.03E-03
Dotk 6.79E-03

(unitiess)
(L-wat/L-air)
(ng/m>-air)
{L-wat/kg-soil)
(mg/kg-soil)
(cm®Isec)
{cm?/sec)
(cm®/sec)
(cm?/sec)

equilibrium soll partitioning

O vapor
& water
B sorbed

1.0E-7

A .
(cm™/8) 4pE.9 |

1.0E-11

(g-soiliem®-air)
(cm®-wat/cm®-air)
(g-sollicm?®-air)
(g-soil’cm®-air)
(g-soiicm’-air)
(g-sollicm®-wat)
(g-soiiem’-alr)
(cm®-waticm®-ain)

Notes:

(1) RBSL values are compared to physical limits of

aquoous (S<), saturatad vapor pressure (<P),

or either (Rs), and fiagged if the calculated value is

physleaily unreafistic. For cases where this occurs, the

caiculated valuss are given in parentheses.

@) Percent of surficial soll exposure due to
ibuti ! dermal vapor

G. E. DeVaull, 3/6/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN
name

108-38-3
xylene, m-

Risk-Based Screening-Level Concentrations "

risk or hazard scenario:

criteria:  residential industrial
ambient vapor inhalation
RBSLy, THQ=1 NA NA
(ng/m®  TRy=10"* NA NA
TR, =10° NA NA
enclosed space vapor inhalation
RBSL,, THQ=1 NA NA
(ng/m*) TRy =10"* NA NA
TR, = 10°® NA NA
groundwater ingestion
RBSL,, THQ=1 NA NA
(mgll) TRy =10" NA NA
TR, = 10° NA NA
MCL NA NA
soit leaching to groundwater ingestion
RBSL, THQ=1 NA NA
(mgkg) TRy=10" NA NA
TR, = 10° NA NA
MCL NA NA
groundwater to ambient vapor inhalation
RBSL,, THQ=1 NA NA
(mgi)  TRy=10" NA NA
TR =10% NA NA
groundwater to enclosed space vapor inhalation
RBSL,, THQ=1 NA NA
(mg) TRy=10" NA NA
TR =10° NA NA
subsurface soif volatilization to ambient air
RBSL, THQ=1 NA NA
(mghg) TRy =10" NA NA
TR, =10° NA NA
subsurface soil volatilization to enclosed space
RBSL, THQ=1 NA NA
(mgkg) TR, =10* NA NA
TR =10 NA NA
surficlal soll exposure
RBSL, THQ=1 NA NA
(mghkg) TRy =10" NA NA
TR, = 10° NA NA
{child) THQ NA
TRy NA
TR, NA
(age-adj.) THQ NA
TRy NA
TR, NA
surficial soil exposure apportionment @
(%) THQ =1
(-dv-p) TRy=10*
TR, =10
(child) THQ
TRy
TR,
(age-adj.) THQ
TRy
derived parameters:
VFy e 8.95E-06 3.58E-06
owasp 1.60E-05 8.41E-06
VF e st 9.54E-08 1.05E-07
VFeeamb2 1.80E-08 2.16E-08
VF gs amb,min(1.2) 1.80E-08 2.16E-08
LFow §.0TE-02 6.07E-02
VFsamb 3.98E-07 3.98E-07
VF puamb 7.43E-08 7.43E-08

transport and thermodynamic parameters

MW 106.1674
Dair 7.00E-02
Dyt 7.80E-06
Koc 261

H 7.34E-03
H 3.05E-01
Py 8.40E+00
S 1.61E+02
PKa

PKy

toxicity parameters
RMD, NA
RfC, NA
SF, NA
SF; NA
WofE NA
MCL NA
RAF, 1.00E+00
RAF4 5.00E-01

[references}
(a/mole) USEPA(1996)
(cmP/sec) USEPA(1996)
(cm®/sec) USEPA(1996)
log10(L-water/kg-oc USEPA(1996)
(atm-m%mol) USEPA(1996)
(L-water/L-air)
(mm Hg) DIPPR (AUG. 1995)
(mg/L) USEPA(1996)
(log10(mol/mot))
(log10(mol/mol))
(mg/kg-day) NA
(mg/m’) NA
(1/(mg/kg-day)) NA
(1/(mg/kg-day)) NA

NA
(mg/L-wat) NA

derived parameters dependent on:
chemical properties and soil parameters

UF
Henr
Caatvep
Kow
Cuataot
Dentved
D-ﬂ,up
Doﬂ.wu
Dotk

1.00E+00
3.05E-01

4.88E+07
4.19E+00
6.75E+02
5.46E-03
1.40E-05
7.30E-04
5.46E-03

(unitless)
(L-wat/L-air)
(ug/m’-air)
(L-wat/kg-soil)
(mg/kg-soil)
(cm?/sec)
(cm2/gec)
(cm?/sec)
(cm?/sec)

equilibrium soll partitioning

I vapor
B water
sorbed
L effective soil diffusivity
------ air
~ — — water ew/ e_r
|
tota 0 02 04 08 08 1
1.0E+1 et +
1.0E-1 }
Hy D, 1.0E-3
1.0E-5 }
ot 10ET7 e ®
(om™/8) 40e0} _-—7
1.0E-11 LL
(g-s;)lllt:m’-a;r) B
Notes:
(cm 'm”?“ -a'r) {1) RBSL vaiues are compared to physical limits of
(g-soillcm™-air) aqueous solubiity (S<), ssturated vapor pressure (<P),
(g-soliem’-air) or sither (Rs), and flagged if the caiculated vaiue is
3 physically unrealistic. For cases whers this occurs, the
(g-solllun;alr) caiculatad vatues are given in parentheses.
(g-soil/cm®-wat) 2) Percent of surficial soil expasure due to
wvcma _ain) one of Ing dermal ) , vapor
(cm®-wat/cm®-air) (3 NA - not applicable. )

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN
name

106-42-3
xylene, p-

Risk-Based Screening-Level Concentrations "
risk or hazard scenario:

criteria;  residential industrial
ambient vapor inhalation
RBSL,, THQ=1 NA NA
(g/m®  TRy=10* NA NA
TR, = 10° NA NA
enclosed space vapor inhalation
RBSL,, THQ=1 NA NA
(ug/m®  TRy=10* NA NA
TR, = 10° NA NA
groundwater ingestion
RBSLg,, THQ=1 NA NA
(mgl)  TRy=10* NA NA
TR =10% NA NA
MCL 1.00E+01 1.00E+01
soil leaching to groundwater ingestion
RBSL, THQ =1 NA NA
(mghkg) TRy =10" NA NA
TR, = 10° NA NA
MCL 1.89E+02 1.89E+02
groundwater to ambient vapor inhalation
RBSLy, THQ=1 NA NA
(mgl) TRy=10* NA NA
TR, = 10°¢ NA NA
groundwater to enclosed space vapor inhalation
RBSL,, THQ=1 NA NA
,(mgn)  TRy=10" NA NA
TR, = 10° NA NA
subsurface solf volatilization to ambient air
RBSL, THQ=1 NA NA
(mghg) TRy =10* NA . NA
TR_=10° NA NA
subsurface soll volatilization to enclosed space
RBSL, THQ=1 NA NA
(mghg) TRy =10* NA NA
TR, =10% NA NA
surficial soll exposure
RBSL,, THQ=1 NA NA
(mg/kg) TRy=10" NA NA
TR, =10° NA NA
(child) THQ NA
TRy NA
TR, NA
(age-adj.) THQ NA
TRy NA
TR, NA
surficial soil exposure apportionment @
(%) THQ =1
- (d-v-p) TRy=10*
TR, =10°
{child) THQ
TRy
TR,
(age-adj.) THQ
TRy
TR,
derived parameters:
VFy e 1.07E-05 4.29E-06
VFowatp 1.82E-05 7.27E-068
VFes.amb,1 1.04E-07 1.14E-07
VFesamb2 1.80E-08 2.16E-08
VF oy ambmin(1 2) 1.80E-08 2.16E-08
LFow 5.30E-02 5.30E-02
VFsame 4.77€-07 4.77E-07
VF ow.amb 8.37E-08 8.37E-08

transport and thermodynamic parameters  [references]
MW 106.1674 (g/mole) USEPA(1996)
Dair 7.69E-02 (cm®/sec) USEPA(1996)
Dyeat 8.44E-06 (crnzlsec) USEPA(1996)
Koc 2.59 log10(L-water/kg-oc USEPA(1996)
H 7.66E-03 (atm-m*/mol) USEPA(1996)
H 3.19E-01 (L-water/L-air)

P, 8.78E+00 (mm Hg) DIPPR (AUG. 1995)
S 1.85E+02 (mg/L) USEPA(1996)
pKa (log10{mol/mol})

pKy (log10(mol/mol))

toxicity parameters

R, (mg/kg-day)

RfC; (mg/im®) HEAST (12/11/81) Not Verifiab
SF, (1/(mg/kg-day))

SF, (1/(mg/kg-day))

Wof E

MCL 1.00E+01 (mg/L-wat) 56 FR 3526 (30 Jan 91) MCL f
RAF, 1.00E+00

RAF, 5.00E-01

derived parameters dependent on:

chemical properties and soil parameters

UF 1.00E+00 (unitless)

Henr 3.19E-01 (L-wat/L-air)

Custer 5.10E+07 (ug/m>-air)

Kew 4.01E+00 (L-watkg-soil)

Costoott 7.42E+02 (mg/kg-soil)

Datrvad 6.00E-03 (cm®/sec)

[» J 1.51E-05 (cm®/sec)

[ J 7.88E-04 (cm®/sec)

Deterk 6.00E-03 (cm?/sec)

equilibrium soil partitioning

0 vapor
& water
sorbed
effective soll diffusivity
------ air
- - Water e/ eT
total w
0 02 04 06 08 1
1.0E+1 + +
1.0E-1 }
ot Don :gg-: \
K. p VEN T
ot 10ET | ==
(em/e) 10e0f -~
1.06-11 LL
[
(g-s;)ll/em’-a;r)
Notes:
ggnso'.:;:?_:':m (1) RBSL values (lsf:) compared to physical |ln;|3,)ol
aqueous solubllity (S<), saturated vapor pressure (<F),
(g-soiem’-air) or either (Re), and fiagged if the caiculated value is
3 physically unreaiistic. For cases where this occurs, the
(9'90"/““ ~alr) caicutated values are given in parentheses.
(g-solllan‘-wat) (2) Percent of surficial sail exposure due to
3 of ingestion, dermal vapor
(g-solllcm™-air) inhalation, and particulats inhatation (-d-v-p).
(cm-wat/cm®-air) () NA- not appiicable.

G. E. DeVvaull, 3/9/98




Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

1330-20-7
xylenes (mixed isomers)

CASRN
name

Risk-Based Screening-Level Concentrations ("
risk or hazard scenario:

criteria:  residential industrial
ambient vapor inhalation
RBSL,, THQ=1 7.30E+03 1.02E+04
(ugim® TRy =10 NA NA
TR, = 10° NA NA
enclosed space vapor inhalation
RBSLy, THQ=1 9.73E+03 1.02E+04
(ng/m) TRy =10"* NA NA
TR =10° NA NA
groundwater ingestion
RBSL,, THQ=1 7.30E+01 S< (2.04E+02)
(mgl) TRy=10* NA NA
TR, = 10°® NA NA
MCL 1.00E+01 1.00E+01
soil feaching to groundwater ingestion B
RBSL, THQ=1 Rs (8.59E+02) S<
(mghkg) TRy =10" NA NA
TR, =10° NA NA
MCL 1.18E+02 1.18E+02

groundwater to ambient vapor inhalation
RBSLew THQ=1  S<(1.13E+05) S< (1.58E+05)
(mgl) TRy=10"* NA NA

TR, = 10° NA NA
groundwater to enclosed space vapor inhalation

RBSLg THQ=1  S<(7.52E+02) S<(1.97E+03)
(mgl) TRy=10* NA NA
TR, =10° NA NA
subsurface soil volatilization to ambient air
RBSL, THQ=1 Rs(1.50E+04) Rs (2.10E+04)
(mgkg) TRy = 10" NA NA
TR =10% NA NA

subsurface soll volatilization to enclosed space
RBSL, THQ=1 Rs (8.90E+02) Rs (2.34E+03)

(mg/kg) TRy=10" NA NA
TR =10% NA NA
surficial soil exposure
RBSL, THQ=1 1.17E+05 1.61E+05
(mgkg) TRy =10" NA NA
TR, =10 NA NA
(child)  THQ 2.94E+04
TRy NA
TR, NA
(age-adj) THQ 9.48E+04
TRy NA
TR, NA

surficial soil exposure apportionment @

(%) THQ =1 08-63-28-00  03-62-33-00
(-dvp) TRy=10*

TR =10
(chidy  THQ 18-47-33-00

TRy

TR,
(age-adj) THQ 17-59-23-00

TRy

TR,
derived parameters:
VFeemp 1.09E-05 4.37E-08
VF w000 1.20E-05 '5.18E-06
VFesamb 1 1.05E-07 1.16E-07
Vg amb2 1.80E-08 2.16E-08
VF s amb.min(1.2) 1.80E-08 2.16E-08
LFeu 8.49E-02 8.49E-02
VFsame 4.86E-07 4.86E-07
VF gwamb 6.46E-08 6.46E-08

transport and thermodynamic parameters

Mw 106.1674
Diic 7.14E-02
Dyat 9.34E-06
Koc 2.38

H 5.25E-03
H 2.18E-01
P, 8.50E+00
s 1.80E+02
PK,

PKy

toxicity parameters
RfD, 2.00E+00
RfC; 7.00E+00
SF,

SF;

Wof E D
MCL 1.00E+01
RAF, 1.00E+00
RAF4 5.00E-01

[references)
(g/mole) USEPA(1994)
(cm?/sec) USEPA(1994)
(cm?/sec) USEPA(1994)

log10(L-water/kg-oc TPHCWG (1997)

(atm-m*mol) USEPA(1994)
(L-water/L-air)
(mm Hg) USEPA(1994)
(mgiL) Versch.(1983)
{log10{mol/mot))
{log10{mol/mol))
(mg/kg-day) IRIS (1894)
(mg/m®) Route-to-Route
(1/(mg/kg-day))
(1/(mg/kg-day))

IRIS (1994)
(mg/L-wat)

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00
Hen 2.18E-01
Ceatiep 4.94E+07
Kew 2.50E+00
Costaot - 4.51E402
Dotyad 5.57E-03
Detesp 1.75E-05
Detvs 8.87E-04
Demok 6.57E-03

(unitless)
(L-wat/L-air)
(ng/m®-ain)
(L-wat/kg-soil)
(mg/kg-soil)
(cm®/sec)
(cm?/sec)
(cm?isec)
(cm?/sec)

equilibrium soif partitioning

56 FR 3526 (30 Jan 91) MCL f

g 0 vapor
B water
§ sorbed
%
effective soil diffusivity
----- air
-— — — water ew / eT
|
fota 0 02 04 06 08 1
1.0E+1 — +
1.0E-1 1+
H ot Do 1.0E-3
Py 1.0E-5
™t 10E7 | Lt
(em®/s) yoe0) -~
1.0E-11 LL
(Q-S?Wcm’-alr)
Noles:

:::O‘TII;YI?-:I: n (1) RBSL vaiues are compared to physical limits of
g uu‘u <
(g-soiiem®-air) o eithr (Re), and nmod ] m%ﬂ:mmu

3 unrealistic. For cases where this occurs, the
{g-soilicm -air) caiculatad vaiues are given in parentheses,
(g-solem’-wat) 2) Percent ol surficial soil exposure due to
(g-aolv 3 dermal vapor

m'-ai1) inhatation, and pmlcuhb inhalgtion (i-d-v-p).
(cm®-waticm’-air) (3) NA- not appiicable.

G. E. DeVaull, 3/9/98



Chemlcél-Speclﬂc Parameters and Risk-Based Screening Level Concentrations

CASRN 127-18-4
name tetrachloroethylene

Risk-Based Screening-Level Concentrations
risk or hazard scenario:

criteria:  residential industrial

ambient vapor inhalation

RBSL,, THQ=1 3.65E+01 5.11E+01

(ng/m®)  TRy=10*  4.26E+02 7.15E+02
TR =10%  4.28E+00 7.15E+00

enclosed space vapor inhalation

RBSL,, THQ=1 4.87E+01 5.11E+01

(mg/m*) TRy=10*  568E+02 7.15E+02
TR =10°  568E+00 7.15E+00

groundwater ingestion

RBSL,, THQ=1 3.65E-01 1.02E+00

(mgil) TRy=10*  1.64E-01 5.50E-01
TR =10°  1.64E-03 5.50E-03
MCL 5.00E-03 5.00E-03

soil leaching to groundwater ingestion

RBSL, THQ=1 2.98E+00 8.35E+00

(mghkg) TRy=10*  1.34E+00 4.50E+00
TR =10° 1.34E-02 4.50E-02
MCL 4.08E-02 4.08E-02

groundwater to ambient vapor inhalation
RBSL,, THQ=1 S< (2.35E+02) S<(3.28E+02)
(mg/l) TRy=10" S<(274E+03) S<(4.60E+03)

TR =10°  2.74E+01 4.60E+01
groundwater to enclosed space vapor inhalation
RBSL,, THQ=1 1.34E+00 3.52E+00
(mgll) TRy=10*  1.56E+01 4.93E+01

TR =10  1.56E-01 4.93E-01
subsurface soil volatilization to ambient air
RBSL, THQ=1 1.47E+01 2.06E+01
(mgkg) TRy=10"  1.72E+02 2.89E+02

TR =10°  1.72E+00 2.89E+00
subsurface soll volatilization to enclosed space
RBSL, THQ=1 8.74E-01 2.20E+00
(makg) TRy=10*  1.02E+01 3.21E+01

TR =10°  1.02E-01 3.21E-01
surficial soil exposure
RBSL,, THQ=1 5.84E+02 8.04E+02
(mghg) TRy=10*  362E+02 6.42E+02

TR =10  362E+00 6.42E+00
(chid)  THQ 1.47E+02

TRy 4,88E+02

TR, 4,88E+00
(age-adj.) THQ 4.74E+02

TRy 2.74E+02

TR, 2.74E+00
surficial soil exposure apportionment @

(%) THQ=1  08-83-28-00 03-62-33-00
(-o-v-p) TRy=10* 11-87-01-00  05-92-01-00

TR =10°  11-87-01-00  05-92-01-00
(chid)  THQ 18-47-33-00

TRy 27-70-01-00

TR, 27-70-01-00
(age-ad}) THQ 17-56-23-00

TRy 22-76-01-00

TR, 22-76-01-00
derived parameters:

VFe e §.57E-05 2.23E-05
VFpueso 3.63E-05 1.45E-05
VF e amb.t 2.38E-07 261E-07
VFuamb2 1.80E-08 2.16E-08
VF o arrb i1 2) 1.80E-08 2.16E-08
LFew 1.22€-01 1.22E-01
VFqams 2.48E-06 2.48E-06
VF g amb 1.56E-07 1.56E-07

transport and thermodynamic parameters [references)

MW 165.83  (g/mole) USEPA(1996)

Doy 7.20E-02 (cm%sec) USEPA(1996)

Dyt 8.20E-06 (cm%sec) USEPA(1996)

Koc 2.19 log10(L-water/kg-oc USEPA(1996)

H 1.84E-02 (atm-m*/mol) USEPA(1996)

H 7.65E-01 (L-water/L-air)

Py 1.85E+01 (mm Hg) DIPPR (AUG. 1996)
S 2.00E+02 {mglL) DIPPR (AUG. 1996)
pKa (tog10(mol/mol))

pKs (log10(mol/mol))

toxicity parameters

RfD, 1.00E-02 (mg/kg-day) IRIS (1994)

RfC, 3.50E-02 (mg/m’) Route-to-Route

SF, 5.20E-02 (1/(mg/kg-day)) ECAO (1992)

SF, 2.00E-03 (1/(mglkg-day)) ECAO (1992)
WofE C-B2 ECAO (1992)

MCL 5.00E-03 (mg/L-wat) 56 FR 3526 (30 Jan 91)
RAF, 1.00E+00 .

RAF4 5.00E-01

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00 (unitiess)
He 7.65E-01 (L-wat/L-air)
Costyep 1.68E+08  (ug/m’-air)
Kew 1.74E+00 (L-wat/kg-soil)
Ceataoti 3.47E+02 (mg/kg-soil)
Detyec §.62E-03 (cm?/sec)
Detica 1.14E-05 (cm%sec)
Detws 8.10E-04 (cm’/sec)
 J, §.62E-03 (cm®/sec)
equilibrium soil partitioning
O vapor
B water
B sorbed
effective soil diffusivity
------ air
— — — water 0 /6
——total w T
6 02 04 06 08 1
1.0E+1 . ' ' '
1.0E-1 }
meo e
K_p. TOEST ~
ot 10T e
-
(em™/s) 400} -
1.0e-11 L2

(g-sollcm’-air)
(cm®-wat/cm®-air)
(g-soil/cm’-air)
(g-soil/cm®-alr)
(g-soiliom’-air)
(g-solem-wat)
(g-soilicm®-air)
(cm*-watiem®-air)

Notes: ' i
(1) RBSL vailues are compared to physical limits of
aqueous solubliity (S<), saturated vapor pressure (<P),
or either (Rs), and flagged if the calculated value is
unrealistic. For cases where this occurs, the

calculated values are given in parentheses.

(2) Percent of surficlal soll exposure due to
of ing dermal t, vapor

inhalation, and particulate inhaistion (i-d-v-p).

(3) NA-not applicable.

G. E. DeVaull, 3/9/98




Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

0-00-1
EC 5 to 6 aliphatic

CASRN
name

Risk-Based Screening-Level Concentrations ("
risk or hazard scenario:

criteria:  residential industrial
ambient vapor inhalation
RBSL,, THQ=1 1.92€+04 2.69E+04
(ug/m® TRy =10" NA NA
TR, =10¢ NA NA
enclosed space vapor inhalation
RBSL,; THQ=1 2.56E+04 2.69E+04
(ug/m® TRy =10" NA NA
TR, = 10° NA NA

groundwater ingestion

RBSL;, THQ=1 S< (1.83E+02) S<(5.11E+02)

(mgll) TRy, = 10" NA NA
TR, = 10° NA NA
MCL

soil leaching to groundwater ingestion

RBSL, THQ=1 S<(1.12E+04) S<

(mgkg) TRy=10"* NA NA
TR, = 10° NA NA
MCL

groundwater to ambient vapor inhalation

RBSL, THQ=1  S<(246E+03) S<(3.44E+03)

(mg)  TRy=10* NA NA
TR, =10 NA NA

groundwater to enclogsed space vapor inhalation

RBSL, THQ=1 1.33E+01 3.48E+01
(mg) TRy = 10" NA NA
TR, = 10° NA NA

subsurface soil volatifization to ambient air
RBSL, THQ=1 Rs (8.73E+02) Rs (1.36E+03)

(mgikg) TRy =10* NA NA

TR, = 10° NA NA
subsurface soll volatilization to enclosed space
RBSL, THQ=1 5.77E+01 1.51E+02
(mgkg) TRy, = 10" NA NA

TR = 10° NA NA
surficial soll exposure
RBSL,, THQ=1 7.01E+05 9.48E+05
(mgkg) TRy =10" NA NA

TR, = 10° NA NA
{childy  THQ 1.32E+05

TRy NA

TR, NA
(age-adj) THQ 5.22E+05

TRy NA

NA

surfictal solt exposure apportionment @ .

(%) THQ =1 19-15-65-00 09-14-76-00
(-d-v-p) TR, =10"
TR, =10%
{(child) THQ 33-08-57-00
TRy
TR
(age-adj.) THQ 38-13-48-00
TRy
TR
derived parameters:
VFy o0 4.44E-04 1.77E-04
VF quesn 1.93E-03 7.72E-04
VF ep ot 6.72E-07 7.36E-07
ws.amb2 1.80E-08 2.16E-08
VF g amb i1 2) 1.80E-08 2.16E-08
LFew 1.63E-02 1.63E-02
VF, ot 1.97E-05 1.97E.05
wamb 7.80E-08 7.80E-06

trangport and thermodynamic parameters

MW 81
Dair 1.00E-01
Dwet 1.00E-05
Koc 29

H 7.93E-01
H 3.30E+01
Py 2.66E+02
S 3.60E+01
pKa

PKy

toxicity parameters
RO, §.00E+00
RfC, 1.84E+01
SF,

SF,

WofE

MCL

RAF, 1.00E+00
RAF4 5.00E-02

[references)
(g/mole) TPHCWG(1997) v.3
(cm?/sec) TPHCWG(1997) v.3
(cm?/sec) TPHCWG(1997) v.3
log10(L-water/kg-oc TPHCWG(1997) v.3
(atm-m*/mol) TPHCWG(1997) v.3
(L-water/L-air)
(mm Hg) TPHCWG(1997) v.3
(mgfL) TPHCWG(1997) v.3
(log10(mol/mol))
(tog10(mol/mol))
(ma/kg-day) TPHCWG(1997) v.4
(mg/m®) TPHCWG(1997) v.4
(1/(mg/kg-day))
(1/(mgikg-day))
(mg/L-wat)

derived parameters dependent on:
chemical properties and soil parameters

UF

1.00E+00
3.30E+01
1.18E+09
1.31E+01
4.70E+02
7.80E-03
1.30E-05
7.09E-04
7.80E-03

(unitiess)
(L-wavt/L-air)
(ug/m?-air)
(L-wat/kg-soil)
(mg/kg-soil)
(cm?lsec)
(cm®/sec)
(cm?/sec)
(cm?/sec)

equilibrium soil partitioning

- — — water
-—total

K

Hor Do

1.0E+0

1.0E-2 T
1.0E4 1

1.0E-6
1.0E-8

2
(em™/8) o0

1.0E-12

effective soll diffusivity

0 02

Owl OT
06 08 1

(g-soiVem’-air)
(em®-waticm®-air)
(g-sollicm’-air)
(g-soillcm®-aln)
(g-sollicm’-air)
{g-soilicm’-wat)
(g-soiviem®-air)
(cm®-wat/'cm’-air)

Notes:

caiculated vaives are

[{))] R'le. values are compared to physicai limits of
saturated

in parentheses.

(2) Percent of surficial soll cxpeu.uc due to
contributions of ingestion, dermal contact, vapor
(-d-v-p).

and p
(3) NA .- not applicable.

G. E. DeVauli, 3/9/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-00-2
name EC 6 to 8 aliphatic

Risk-Based Screening-Level Concentrations "
risk or hazard scenario:

criteria:  residential industrial
ambient vapor inhalation
RBSL,, THQ=1 1.92E+04 2.69E+04
(ug/m’) TRy =10"* NA NA
TR =10% NA NA
enclosed space vapor inhalation
RBSL,, THQ=1 2.56E+04 2.69E+04
(ng/m®)  TRy=10* NA NA
TR, =10° NA NA

groundwater ingestion

RBSLg,, THQ=1 S§< (1.83E+02) S< (5.11E+02)

(mgl)  TRy=10" NA NA
TR, = 10° NA NA
MCL

soil leaching to groundwater ingestion

RBSL, THQ=1  S<(4.08E+04) S<

(mghg) TRy=10" NA NA
TR, = 10° NA NA
MCL

groundwater to ambient vapor inhalation
RBSLyw THQ=1 S< (1.63E+03) S<(2.28E+03)
(mgn)  TRy=10" NA NA

TR, = 10° NA NA
groundwater to enclosed space vapor inhalation
RBSL,, THQ=1 S< (8.76E+00) S< (2.30E+01)
(mg)  TRy=10" NA NA
< TR =10° NA NA
subsurface soil volatilization to ambient air
RBSL, THQ=1 Rs (2.34E+03) Rs (3.27E+03)

(mgkg) TRy=10* NA NA
" TR_=10° NA NA

subsurface soil volatilization to enclosed space
RBSL, THQ=1 1.39E+02 Rs (3.64E+02)
(mg/kg) TRy=10* NA NA

TR = 10° NA NA
surficial soil exposure
RBSL,, THQ=1 7.01E+05 9.48E+05
(mghg) TRy =10" NA NA

TR, =10° NA NA
(child)  THQ 1.32E+06

TRy NA

TRy NA
(age-adj.) THQ 5.22E+05

TRy NA

TR, NA
surficial soil exposure apportionment @
(%) THQ=1 19-15-65-00 09-14-76-00
(-d-vp) TRy=10"*

TR, = 10°
(child) THQ 33-08-57-00

TRy

TR,
(age-adj.) THQ 38-13-48-00

TRy

TR,
derived parameters:
VFy o 1.85E-04 7.39E-05
VF gwesp 2.92E-03 1.17E-03
VFyam 4.33E-07 4.75E-07
VFesamb2 1.80E-08 2.16E-08
VF s amb.min(t.2) 1.80E-08 2.16E-08
LFow 4 47E-03 4.47E-03
VFy amb 8.21E-06 8.21E-06
VF owamb 1.18E-05 1.18E-05

transport and thermodynamic parameters

MW 100
Dair 1.00E-01
Dyat 1.00E-05
Koc 36

H 1.20E+00
H 5.00E+01
Py, 4.79E+01
S 5.40E+00
PK,

Py

toxicity parameters
RD, 5.00E+00
RfC 1.84E+01
SF,

SF;

WofE

MCL

RAF, 1.00E+00
RAF4 5.00E-02

{references]
(g/mole) TPHCWG(1997) v.3
(cm?Isec) TPHCWG(1997) v.3
(cm?/sec) TPHCWG(1987) v.3
log10(L-water/kg-oc TPHCWG(1997) v.3
(atm-m*/mot) TPHCWG(1997) v.3
(L-water/L-air)
(mm Hg) TPHCWG(1987) v.3
(mglL) TPHCWG(1997) v.3
(log10(mol/mol))
(log10(mol/mol))
(mg/kg-day) TPHCWG(1997) v.4
(mg/m®) TPHCWG(1997) v.4
(1/(mg/kg-day))
(1/(mg/kg-day))
(mg/L-wat)

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00
Her 5.00E+01
Coatep 2.62E+08
Kew 4.75E+01
Coatoot 2.57E+02
Deftyad 7.80E-03
Demcep 1.30E-05
Dot 7.08E-04
Dotk 7.80E-03

(unitless)
(L-wat/L-air)
(ng/m>-air)
(L-wat/kg-soi)
(ma/kg-soil)
(cm?/sec)
(cm?/sec)
(cm®/sec)
{cmP/sec)

equilibrium soil partitioning

(g-soil’cm®-air)
(cm®-wat/em’-air)
(g-soiVem’-ain)
(g-soiiem’-air)
(g-solvem®-alr)
(g-soillem’-wat)
(g-solllem®-air)
(cm-waticm®-ain)

[ vapor
B water
sorbed
effective soil diffusivity
------ air
— — — water ew/ eT
total
[} 02 04 06 08 1
1.0E+0 -+ + +
1.0E-2
H D,ﬁ 1.0E4 |
1.0E-6 }
o " 10E8 1 e
(em'/s) og0f _-—7
1.06-12 LL
N
Notes:
(1) RBSL values are compared to physical limits of
aqueous solubility (S<), saturated vapor pressure (<P),
or either (Rs), and flagged if the caiculsted value is
unrealistic. For cases where this occurs, the
valuss are given in parentheses.
) Percent of surficial soil exposure due to
contr of ing dermal vapor
and p (-d-v-p).
(3) NA - not applicable.

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-00-3 transport and thermodynamic parameters  [references)
name EC >8 to 10 aliphatic MW 130 (g/mole) TPHCWG(1697) v.3
[} 1.00E-01 (cm?/sec) TPHCWG(1997) v.3
Risk-Based Screening-Level Concentrations (" Dyt 1.00E-05 (cm®/sec) TPHCWG(1987) v.3
risk or hazard scenario: Koc 4.5 log10(L-water/kg-oc TPHCWG(1997) v.3
H 1.92E+00 (atm-m*/mol) TPHCWG(1997) v.3
criteria:  residential industrial H 8.00E+01 (L-water/L-air)
ambient vapor inhalation Py 4.79E+00 (mm Hg) TPHCWG(1997) v.3
RBSLy, THQ=1 1.04E+03 1.46E+03 s 4.30E-01 (mglL) TPHCWG(1897) v.3
(ug/m*  TRy=10* NA NA pK, (log10(mo¥/mol))
TR = 10° NA NA PK, (log10(mol/mol))
enclosed space vapor inhalation toxicity parameters
RBSL,, THQ=1 1.39E403 1.46E+03 RfD, 1.00E-01 {mg/kg-day) TPHCWG(1997) v.4
(ng/my)  TRy=10" NA NA RIC; 1.00E+00 (mg/m’) TPHCWG(1997) v.4
TR, =10° NA NA SF, (1/(mg/kg-day))
groundwater ingestion SF, (1/(mgikg-day))
RBSL,, THQ=1  S<(3.65E+00) S<(1.02E+01) WofE
(mgl)  TRy=10* NA NA MCL (mg/L-wat)
TR, =10°® NA NA RAF, 1.00E+00
MCL RAF4 5.00E-02
soil leaching to groundwater ingestion
RBSL, THQ=1  S<(5.64E+03) S< derived parameters dependent on:
(mghkg) TRy =10" NA NA chemical properties and soil parameters
TR =10% NA NA UF 1.00E+00 (unitless)
MCL Hen 8.00E+01 (L-wat/L-air)
groundwater to ambient vapor inhatation Caatyvap 3.41E+07 (uglm’-air)
RBSL,, THQ=1  S<(5.53E+01) S< (7.74E+01) Kew 3.20E+02 (L-watkg-soil)
(mglt) TRy=10" NA NA Castaot 1.41E+02 (mg/kg-oil)
TR, = 10°® NA NA Detryad 7.80E-03 (cm’/sec)
groundwater to enclosed space vapor inhalation Detrcap 1.29E-05 (cm?/sec)
RBSL,, THQ=1 298E-01  S<(7.81E-01) Derwa 7.07E-04 (cm’fsec)
(mg)  TRy=10" NA NA Detork 7.80E-03 (cm/sec)
TR, =10° NA NA
subsurfaee soil volatilization to ambient air - . "
RBSL, THQ=1 Rs(549E+02) Rs (7.68E+02) equilibrium soil partitioning
(mghg) TRy=10" NA NA
TR = 10° NA NA 0 vapor
subsurface soil volatilization to enclosed space B water
RBSL, THQ=1 3.25E+01 8.54E+01 sorbed
(mghkg) TR, =10% NA NA
TR, = 10° NA NA
surficial 8oil exposure
RBSL, THQ=1 2.40E+04 3.65E+04
(mghg) TRy = 10" NA NA
TR, =10° NA NA
(chitd)  THQ 4.16E+03
TRy NA
TR NA I ]
(age-adj) THQ 1.51E+04 effective soil diffusivity
TRy B f PP et 0 /8
™, A e !
surficial soll exposure apportionment @ 0 02 04 06 08 1
(%) THQ =1 32-25-41-00  17-28-53-00 1.0E+1 — + " '
(-dvp) TRy=10* 1.0e-1 |
TR, = 10° 1.0E-3 |
(child)  THQ 53-13-33-00 Hor Den  1.0E-5
TRy K, P, 10E7{
TR 2, . 1.0E-9
(age-adj.) THQ 65-18-26-00 (em®/s) OE-11
TRy 1.0E-13
TR
derived parameters: L
VFiet 4.27E-05 1.71E-05 (g-s?chm‘-a;r)
\\;FF:,.:‘. ;g;g_'g: ;:;E:g: &m‘f’:g‘o m»l. saives ar  comparsd vl:p:hyllul un:o:;) of
VFaam2 1.80E-08 2.16E-08  (g-soi/cm’-air) or ether (Rs), and "'wd ¥ the caiculated vaiue is
VF o st minct ) 1.80E08  216E-08 (g-soilcm’air) e varoos e Shoee b areniosas, Scoum. te
LFgw 6.47E-04 6.47E-04 (g-solllun’—wat) (2) Percent of lurﬂcl'nl soil exposure dus to
VFyam 1.90E-06 1.90E-06  (g-soillcm®-air) inhalation, and ,.',m m.qm“ (.|.'4.y.9) vapor
VF gwamb 1.89E-05 1.89E-05  (cm’-waticm®-air) (3) NA- not apphicable.

G. E. DeVaull, 3/9/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN
name

0-00-4
EC >10 to 12 aliphatic

Risk-Based Screening-Level Concentrations
risk or hazard scenario:

criteria:  residential industrial

ambient vapor inhalation

RBSL,, THQ=1 1.04E+03 1.46E+03

(ng/m*  TRy=10" NA NA
TR =10° NA NA

enclosed space vapor inhalation

RBSL,, THQ=1 1.39E+03 1.46E+03

(ug/my)  TRy=10* NA NA
TR, = 10°% NA NA

groundwater ingestion

RBSL;,, THQ=1 S$< (3.65E+00) S<(1.02E+01)

(mgll)  TRy=10* NA NA
TR, = 10° NA NA
MCL

soil leaching to groundwater ingestion

RBSL, THQ=1 S< (4.34E+04) S<

(mgig) TR,=10" NA NA
TR, = 10° NA NA
MCL

groundwater to ambient vapor inhalation
RBSL,, THQ=1 S< (3.69E+01) S<(5.16E+01)
(mgl) TRy=10* NA NA

TR =10* NA NA
groundwater to enclosed space vapor inhalation
RBSL;,, THQ=1 S< (1.98E-01) S<(5.21E-01)
(mgh)  TRy=10* NA NA

TR =10% NA NA
subsurface soil volatilization to ambient air
RBSL, THQ=1 Rs (2.82E+03) Rs (3.95E+03)
(mgkg) TRy=10" NA NA

TR, =10° NA NA
subsurface soil volatilization to enclosed space
RBSL, THQ=t Rs (1.67E+02) Rs (4.38E+02)

(mgg) TRy=10* NA NA
TR =10* NA NA
surficial soll exposure
RBSL,, THQ=1 2.40E+04 3.65E+04
(mghg) TRy=10* NA NA
TR, =10 NA NA
(chid) THQ 4.16E+03
TRy NA
TR, NA
(age-adj.) THQ 1.51E+04
TRy NA
TR, NA

surficial soil exposure apportionment @

(%) THQ=1 32-2541-00  17-28-53-00
(-d-v-p) TRy=10"

TR, = 10°
(chid) THQ §3-13-33-00

TRy

TR,
(age-adj.) THQ 55-18-26-00

TRy

TR,
derived parameters:
VFs.eep 8.33E-08 3.33E-06

qwesp 7.00E-03 2.80E-03

VF gy ambt 9.20E-08 1.01E-07
VFesamb2 1.80E-08 2.16E-08
VF 15 ambmin(1.2) 1.80E-08 2.16E-08
LFew 8.40E-05 8.40E-05
VF,amb 3.70E-07 3.70E-07
VF gw.amo 2.83E-05 2.83E-05

transport and thermodynamic parameters [references]

MW 160 (g/mole) TPHCWG(1997) v.3
Dar 1.00E-01 {cm?/sec) TPHCWG(1887) v.3
Dyt 1.00E-05 (cm?/sec) TPHCWG(1897) v.3
Koc 54 log10(L-water/kg-oc TPHCWG(1997) v.3
H 2.89E+00 (atm-m’/mol) TPHCWG(1997) v.3
H 1.20E+02 (L-water/L-air)

Py 4.79E-01 (mm Hg) TPHCWG(1897) v.3
S 3.40E-02 (mg/L) TPHCWG(1997) v.3
pKa (log10(mol/mol}))

pKe (log10(mol/mol))

toxicity parameters

RfD, 1.00E-01 (mg/kg-day) TPHCWG(1997) v.4
RfC, 1.00E+00 (mg/m®) TPHCWG(1997) v.4
SF, (1/(mg/kg-day))

SF; (1/(mg/kg-day))

Wof E

MCL {mg/L-wat)

RAF, 1.00E+00

RAF4 5.00E-02

derived parameters dependent on:
chemical properties and soil parameters

UF
Hef’
Contimp
Kew
0mm
Detrved
Decap
Dnﬁ.m
Dot erk

1.00E+00
1.20E+02
4.19E+06
2.53E+03
8.60E+01
7.80E-03
1.28E-05
7.07E-04
7.80E-03

(unitiess)
(L-wat/L-air)
(ng/m?-air)
(L-wat/kg-soil)
(mg/kg-soil)
(cm/sec)
(cm¥sec)
(cmP/sec)
(cm®/sec)

equilibrium soil partitioning

0 vapor
& water
sorbed
effective soll diffusivity
------ air
— — — water e/ 9,r
total v

0 02 04 06 08 1

(g-soil/cm’-air)
{cm*-wat/cm®-air)
(g-soil/em-air)
(g-soillcm®-air)
(g-sollicm®-air)
(g-solVem®-wat)
(g-solicm®-ain)
(cm®-waticm®-air)

Y

Notes:

(1) RBSL values are compared to physical limits of

aqueous , saturated vapor pressure (<P),

or either (Rs), and flagged if the calculated value is
unresiistic. For cases where this occurs, the

caiculsted parentheses.
(2) Percent of surficial soil exposure due to

of ing dermal vapor
inhatation, and particulate inhatation (i-d-v-p).
(3) NA - not applicable.

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-00-5 transport and thermodynamic parameters  {references]
name EC >12 to 16 aliphatic MW 200  (g/mole) TPHCWG(1997) v.3
Dair 1.00E-01 (cm?/sec) TPHCWG(1997) v.3
Risk-Based Screening-Level Concentrations (" Duat 1.00E-05 (cm?/sec) TPHCWG(1997) v.3
risk or hazard scenario: Koc 6.7 log10(L-water/kg-oc TPHCWG(1997) v.3
H 1.25E+01 (atm-m¥%mol) TPHCWG(1997) v.3 |
criteria:  residential industrial H §.20E+02 (L-water/L-air) 1
ambient vapor inhalation Py 3.65E-02 (mm Hg) TPHCWG(1997) v.3
RBSLy, THQ=1 1.04E+03 1.46E+03 S 7.60E-04 (mg/L) TPHCWG(1887) v.3
(ng/m’) TRy =10* NA NA pKa (log10(mol/mol))
TR, =10° -NA NA pK, (log10(moV/mol))
enclosed space vapor inhalation toxicity parameters
RBSLy, THQ=1 1.39E+03 1.46E+03 RfD, 1.00E-01 (mg/kg-day) TPHCWG(1997) v.4
(g/my)  TRy=10* NA NA RfC, 1.00E+00 (mg/m®) TPHCWG(1987) v.4
TR, = 10 NA NA SF, {(1/(mg/kg-day))
groundwater ingestion SF; {1/(mg/kg-day))
RBSLey THQ=1  S<(3.65E+00) S< (1.02E+01) Wof E
(mgll) TRy=10" NA NA MCL (mg/L-wat)
TR, = 10°¢ NA NA RAF, 1.00E+00
MCL RAF, 5.00E-02
soil leaching to groundwater ingestion
RBSL, THQ=1  S<(8.62E+05) S< derived parameters dependent on:
(mg/kg) TRy=10* NA NA chemical properties and soil parameters
TR, =10°¢ NA NA UF 1.00E+00 (unitless)
MCL Her §.20E+02 (L-wat/L-air)
groundwater to ambient vapor inhalation Coatvap 3.99E+05 (uglm3-air)
RBSL, THQ=1  §<(8.52E+00) S<(1.19E+01) Kew 5.02E+04 (L-wat/kg-soil)
(mg) TRy=10"* NA NA Cuntsol 3.82E+01 (mg/kg-soil)
TR_=10° NA NA R T 7.80E-03 (cm’/sec)
groundwater to enclosed space vapor inhalation Detrenp 1.29E-05 (cm’lsec) .
RBSLgy THQ=1  S<(4.58E-02) S<(1.20E-01) Deftan 7.08E-04 (cm’/sec) 1
(mgn)  TR,=10" NA NA Dok 7.80E-03 (cmP/sec)
TR, = 10° NA NA :
subsurface soil volatilization to ambient air .
RBSL, THQ=1 Rs(1.20E+04) Rs (1.81E+04) equilibrium soil partitioning
(mgkg) TRy =10" NA NA
TR =10° NA NA 0 vapor
subsurface solil volatilization to enclosed space H water
RBSL, THQ=1 Rs(7.65E+02) Rs (2.01E+03) sorbed
(mghkg) TRy=10* NA NA
TR, =10° NA NA
surficial soil exposure
RBSL,, THQ=1 2.40E+04 3.65E+04
(mghg) TRy =10" NA NA
TR, = 10° NA NA
(chid)  THQ 4.16E+03
TRy NA
TR, NA ]
(age-adi) THQ Y21 Y S u— — effective soil diffusivity
TRy NA e
TR, NA :;;tfr ew/ OT
surficial soil exposure apportionment @ 0 02 04 08 08 1
(%) THQ =1 . 32-25-41-00  17-28-53-00 1.0E+0 ey P
(Hd-v-p) m:; 113-6 1.0E-3
(chid)  THQ §3-13-33-00 Hyr Doy 1086 }
::::LU ’ K:w Ps 1.0E-9
(age-adj) THQ 55-18-26-00 (em’rs) og12f _—=—""
TRy ) P
R, 1.0E-15
derived parameters: ) i
VF, e 1.82E-06 7.27E-07 (g-sglllcm’-a;r) . T
VF g, 3.03E-02 1.21E-02  (cm®-wat/cm’-air) otes:
VEnm o 430E08  471E08  (grsollom’ai) s cosdah 60 eonoaied vagon rveaurs (P ‘
VFosamb 2 1.80E-08 216E-08  (g-soilcm®-ain) or sither (Rs), and flagged if the calculsted value is ‘
Y 180E08  2.16E-08 (g-soilcm’-ai) e ety e ot i pavandrosgs. oo the
LF o 4.23E-08 4.23E-08  (g-soillem®-wat) {2) Percent of surficial soil exposure due to
VFoams BOSE-08  B.08E08  (g-soilcm’-aln iohaiaton, and parscuate bnaiaton (gl T
VF gwamb 1.22E-04 1.226-04  (cm’-waticm®-air) (3) NA- ot applicabe.

G. E. DeVaull, 3/9/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-00-6

name EC >16 to 21 aliphatic

Risk-Based Screening:Level Concentrations ™

risk or hazard scenario:

criteria;  residential industrial
ambient vapor inhalation
RBSLy, THQ=1 NA NA
(ng/m*) TRy =10* NA NA
TR, = 10° NA NA
enclosed space vapor inhalation
RBSL,y THQ=1 NA NA
(ng/m% TRy =10" NA NA
TR, = 10° NA NA
groundwater ingestion
RBSLy, THQ =1 8< (7.30E+01) S<(2.04E+02)
(mg/)  TRy=10" NA NA
TR, = 10® NA NA
MCL
soil leaching to groundwater ingestion
RBSL, THQ=1  S<(2.17E+09) S<
(mg/kg) TRy =10% NA NA
TR, =10 NA NA
MCL
groundwater to ambient vapor inhalation
RBSL, THQ=1 NA NA
(mglt)  TRy=10* NA NA
TR, = 10° NA NA
groundwater to enclosed space vapor inhalation
RBSL,w THQ=1 NA NA
(mgl)  TRy=10" NA NA
TR, = 10° NA NA
subsurface solil volatilization to ambient air
RBSL, THQ=1 NA NA
(mghg) TRy =10" NA NA
TR =10° NA NA
subsurface soil volatilization to enclosed space
RBSL, THQ=1 NA NA
(mghkg) TRy = 10" NA NA
TR, = 10° NA NA
surficial soll exposure
RBSL,, THQ=1 8.16E+05 1.68E+06
(mghg) TRy=10* NA NA
TR, = 10° NA NA
(child) THQ 1.26E+05
TRy NA
TR, NA
(age-adj.) THQ 4.08E+05
TRy NA
TR, NA
surficial soll exposure apportionment @
(%) THQ =1 #VALUE! #VALUE!
(-d-v-p) TRy=10*
TR, =10%
(child) THQ #VALUE!
TRy
TR,
(age-adj) THQ #VALUE!
TRy
TR,
derived parameters:
VFy e 1.38E-07 5.45E-08
VFowesp 2.86E-01 1.14E-01
Vs amb t 1.18E-08 1.29E-08
VFyamb2 1.80E-08 2.16E-08
VF g amb,min(1.2) 1.18E-08 1.29€-08
LFow 3.37E-08 3.37E-08
VF, amo 6.06E-09 6.06E-09
VFgwamb 1.15E-03 1.15€-03

transport and thermodynamic parameters

MW 270
Dair 1.00E-01
Dyat 1.00E-05
Koc 8.8

H 1.18E+02
H 4.90E+03
P, 8.36E-04
S 2.60E-06
PKa

PKy

toxicity parameters
RfD, 2.00E+00
RIC;

SF,

SF

Wof E

MCL

RAF, 1.00E+00
RAF4 5.00E-02

[references]
(g/mole) TPHCWG(1997) v.3
(cm?/sec) TPHCWG(1997) v.3
(cm?/sec) TPHCWG(1897) v.3
log10(L-water/kg-oc TPHCWG(1997) v.3
(atm-m*/mol) TPHCWG(1997) v.3
(L-water/L-air)
(mm Hg) TPHCWG(1997) v.3
(mgiL) TPHCWG(1997) v.3
(log10(mol/mol))
{log10(mol/mol))
(mg/kg-day) TPHCWG(1997) v.4
(mg/m) TPHCWG(1997) v.4
(1/(mg/kg-day))
(1/(mg/kg-day))
(mg/L-wat)

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00
Hen 4.90E+03
Caatyep 1.24E+04
Kew 6.31E+06
Castaon 1.84E+01
Dervod 7.80E-03
Detcsp 1.29E-05
Detva 7.06E-04
Defork 7.80E-03

(unitless)
(L-wat/L-air)
(ng/m?-air)
(L-wat/kg-soil)
(mg/kg-soil)
(cm®/sec)
(cm¥/sec)
(cm?isec)
(cm?/sec)

equilibrium soil partitioning

O3 vapor
B water
sorbed
effective soil diffusivity
------ air
— — — water 6 / OT
total "
(o] 02 04 06 08 1
1.0E+1 t
1.0E-2 l-
e 0 15
K. p . [
' 0Bt
(Cm /8) 0E-14 1 —___._————_
1.0817 LeZ
=
(g-s;)ll/d'ﬂ’-agr)
Notes:
(cm -wav?n -alr) (1) RBSL values are compared to physical limits of
(Q-SOWGN;G") agquecus §<), saturatod vapor mml(<P).
or either (Rs), and flay if the calculated value is
(ngcma-a:r) (w)uum Fgr“e:m where this occurs, the
Wucm;a ] calculated vaiues are given in parentheses.
(g-soil/em’-wat) 2) Percent 0"l‘“rﬂc|l| .:u exposure due.;:‘
-soll/cm’-ai of ing erma v
(@ < :r) inhaistion, and partcutet inheaton (-6.v5).
{cm’-wat/cm™-air) (3) NA - not applicable.

G. E. DeVaull, 3/0/98




Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-00-7 transport and thermodynamic parameters  [references})
name Benzene (EC 5 to 7) aromatic MW 78 (g/mole) TPHCWG(1897) v.3
D 1.00E-01 (cm%sec) TPHCWG(1987) v.3
Risk-Based Screening-Level Concentrations Dyt 1.00E-05 (cm?/sec) TPHCWG(1997) v.3
risk or hazard scenario: Koc 1.9 log10(L-water/kg-oc TPHCWG(1997) v.3
H 5.53E-03 (atm-m*/mol) TPHCWG(1997) v.3
criteria:  residential industrial H 2.30E-01 (L-water/L-air)
ambient vapor inhalation Py 9.88E+G1 (mm Hg) TPHCWG(1897) v.3
RBSLy THQ=1 4 1TE+02 5.84E+02 s 1.80E+03 (mg/L) TPHCWG(1987) v.3
(ng/m®  TRy=10* NA NA pKa (log10(mol/mol))
TR, =10% NA NA pKy (log10(mol/mol))
enciosed space vapor inhalation toxicity parameters
RBSLy, THQ=1 5.56E+02 5.84E+02 RD, 2.00E-01 (mg/kg-day) TPHCWG(1897) v.4
{(ng/m’)  TRy=10" NA NA RIC, 4.00E-01 (mg/m®) TPHCWG(1997) v.4
TR, =10°® NA NA SF, (1/(mg/kg-day))
groundwater ingestion SF, (1/(mg/kg-day))
RBSLg THQ=1 7.30E+00 2.04E+01 Wof E
(mgll)  TRy=10" NA NA MCL (mg/L-wat)
TR = 10% NA NA RAF, 1.00E+00
MCL RAF4 §.00E-01
soil leaching to groundwater ingestion
RBSL, THQ=1 3.09E+01 8.65E+01 derived parameters dependent on:
(mgkg) TRy =10" NA NA chemical properties and soil parameters
TR, = 10 NA NA UF 1.00E+00 (unitless)
MCL Hen 2.30E-01 (L-wat/L-air)
groundwater to ambient vapor inhalation Ceatvap 4.22E+08 (pg/m’-air)
RBSL, THQ=1  $<(4.93E+03) S< (6.90E+03) Kow 9.00E-01 (L-wat/kg-soif)
(mg/l) TR, =10% NA NA Caatoon 1.62E+03 (mg/kg-soil)
TR, =10° NA NA Dettyas 7.80E-03 (cmP/sec)
groundwater to enclosed space vapor inhalation Dottcap 2.14E-05 (cmilsec)
RBSLy THQ=1 3.12E+01 8.18E+01 Detrws 1.10E-03 (cm?/sec)
(mg) TRy=10" NA NA Dok 7.80E-03 (cm?/sec)
TR, = 10° NA NA
subsurface soil volatilization to ambient air .
RBSL, THQ=1  200E+02  293E+02 equilibrium soif partitioning
(mghg) TRy=10* NA NA
TR, =10° NA NA O vapor
subsurface soil volatilization to enclosed space H water
RBSL, THQ=1 1.24E+01 3.26E+01 sorbed
(mg/g) TRy=10* NA NA
TR, =10° NA NA
surficial soil exposure
RBSL, THQ=1 9.61E+03 1.28E+04
(mgkg) TRy =10* NA NA
TR = 10° NA NA
(chid)  THQ 2.34E+03
TRy T NA
TR, NA ) .
(age-adj) THQ 807E+03 | - effective soil dlﬁum
TRy NA —_——
R, NA g ;t:;ler ew / GT
surficial soll exposure appartionment @ 0 02 04 06 08 1
(%) THQ =1 06-52-41-00  03-49-47-00 1.0E+1 ———y
dvp) % - 11:: 1061 }
(©nidy  THQ 14-3747-00 Hyy Dy 10E3 \
TRy w . 10E51 ™~
TR, ™t 10E7 } T
(age-adj) THQ 14-50-34-00 (em™/s) (og0l ,” -
TRy
TR, 1.0E-11
derived parameters: .
VFy e 4.49E-05 1.79E-05  (g-solllcm™-air)

b g 1.78E-05 7.14E-00 (cm:w?n:'air) mb& values are compared to physical limits of
VFes amb 1 2.14E-07 2.34E-07  (g-soilem™-air) aqueous solubliity (S<), saturated vapor pressure (<P),
VFoyamb2 1.80E-08 2.16E-08 (g-soillcm:-alr) or either (Rs), and flagged Ifthe caiculated value ia
VF gs.emb min(1,2) 1.80E-08 216E-08  (g-solVcm’-al) calculsted vaiues ars given in parentheses.

LFow 2.36E-01 2.36E-01 (g-solllcm’-wat) (2) Percent of l.ur“ﬂ'll soll exposure due to
3 of ing dermal vapor

VF¢ amb 1.99E-08 1.99E-08  (g-soillem’-air) and parti <v-p).

VF gwamb 8.46E-08 846E-08  (cm-waticm®-alr) @) NA- not applicable.

G. E. DeVauli, 3/9/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

0-00-8
Toluene (EC >8 to 10) aromatic

CASRN
name

Risk-Based Screzning-Level Concentrations
risk or hazard scenario:

criteria:  residential industrial

ambient vapor inhalation

RBSL,;, THQ=1 4.17E+02 5.84E+02

(ug/m® TRy =10* NA NA
TR, = 10° NA NA

enclosed space vapor inhalation

RBSLy, THQ=1 5.56E+02 5.84E+02

(ng/m®) TRy =10 NA NA
TR_ = 10% NA NA

groundwater ingestion

RBSLg, THQ=1 1.46E+00 4.08E+00

(mg/l)  TRy=10" NA NA
TR, = 10° NA NA
MCL

soil leaching to groundwater ingestion

RBSL, THQ=1 1.80E+01 5.05E+01

(mg/kg) TRy=10* NA NA
TR, =10° NA NA
MCL

groundwater to ambient vapor inhalation

RBSL,, THQ=1 S5<(4.42E+03) S< (6.19E+03)

(mg/) TRy =10" NA NA
TR, = 10° NA NA

groundwater to enclosed space vapor inhalation

RBSL, THQ=1 2.74E+01 7.19E+01

(mgll) TRy=10* NA NA
TR, = 10° NA NA

subsurface soil volatilization to ambient air

RBSL, THQ=1 5.19E+02 7.27E+02

(mgkg) TR, =10" NA NA
TR, = 10° NA NA

subsurface soll volatilization to enclosed space

RBSL, THQ=1 3.08E+01 8.08E+01
(mghkg) TRy=10* NA NA

TR, =10° NA NA
surficial soil exposure :
RBSL,, THQ=1 2.87E+03 4 13E+03
(mghg) TRy =10" NA NA

TR, =10° NA NA
(child) THQ 7.52E+02

TRy NA

TR, NA
(age-adj.) THQ 2.24E+03

TRy NA

TR,
surficial soil exposure apportionment @
(%) THQ =1 09-77-12-00 05-79-15-00
(-d-v-p) TRy=10"*

TR, = 10°
(child) THQ 24-60-15-00

TRy

TR,
(age-adj.) THQ 20-69-09-00

TRy

TR,
derived parameters:
VFy a0 1.81E-05 7.23E-08
VFowesp 2.03E-05 8.12E-06
VFoqamb.1 1.36E-07 1.48E-07
VFeyamb2 1.80E-08 2.16E-08
VF s ambmin(1.2) 1.80E-08 2.16E-08
(1 8.10E-02 8.10E-02
VFyamb 8.03E-07 8.03E-07
VFow.amb 9.43E-08 9.43E-08

transport and thermodynamic parameters  [references)

MW 92 (g/mole) TPHCWG(1997) v.3
Dy 1.00E-01 (cm?/sec) TPHCWG(1997) v.3
Dyt 1.00E-05 (cm?/sec) TPHCWG(1897) v.3
Koc 24 log10{L-water/kg-oc TPHCWG(1997) v.3
H 6.49E-03 (atm-m>/mol) TPHCWG(1997) v.3
H 2.70E-01 (L-water/L-air)

P, 2.89E+01 (mm Hg) TPHCWG(1997) v.3
s §.20E+02 (mg/L) TPHCWG(1997) v.3
pKa (log10(mol/mol))

pKy ({log10{mol/mol}))

toxicity parameters

R, 4.00E-02 (mg/kg-day) TPHCWG(1997) v.4
RFC; 4.00E-01 (mg/m TPHCWG(1997) v.4
SF, (1/(mg/kg-day))

SF; (1/(mg/kg-day))

WofE

MCL {mg/L-wat)

RAF, 1.00E+00

RAF,4 5.00E-01

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00 (unitiess)
Hen 2.70E-01 (L-wat/L-air)
Costvap 1.45E+08 (ug/m’-air)
Kew 2.62E+00 (L-wat/kg-soil)
Cuntsot 1.36E+03 (mg/kg-soil)
[ 7.80E-03 (cm?/sec)
Defresp 2.01E-05 (cm¥/sec)
Detun 1.05E-03 (cm?/sec)
Dererk 7.80E-03 (cm®/sec)
equilibrium soil partitioning
O vapor
B water
& sorbed
effective soil diffusivity
------ air
— - - water e / 91,
total v
0 02 04 08 08 1
1.0E+1 + + et
1.0E-1 J—
2 m :::j )\
K. p . [
™t 10ET | T
(em'/8) q0e0} -7
10611 LZ

(g-soiliem®-air)
(cm®-watcm®-air)
(g-soiicm’-air)
(g-solicm’-alr)
(g-soll/cm>-air)
(g-soi/em®wat)
(g-soi/em-air)
(cm®-wat/em®-air)

Notes:

(1) RBSL valuas are compared to physical limits of
aqueous solubility (S<), saturated vapor pressure (<P),

or either (Rs), and flagged if the cslculated valuo is

physically unrealistic. For cases where this occurs, the

caiculated values are given in parentheses.

(2) Percent of surficial soll sxposure due to
contr of ingestion, dermal vapor
inhaiation, and particulate inhalation (-d-v-p).

(3) NA - not applicable.

G. E. DeVaull, 3/9/08
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-00-9 transport and thermodynamic parameters [references}
name EC > 8 to 10 aromatic Mw 120 (g/mole) TPHCWG(1997) v.3
Dar 1.00E-01 (cm?/sec) TPHCWG(1997) v.3
Risk-Based Screening-Level Concentrations ! Dot 1.00E-05 (cm?/sec) TPHCWG(1897) v.3
risk or hazard scenario: Koc 3.2 log10(L-water/kg-oc TPHCWG(1997) v.3
H 1.15E-02 (atm-m%mol) TPHCWG(1997) v.3
criteria:  residential industrial H 4.80E-01 (L-water/L-air)
ambient vapor inhalation P, 4.79E+00 (mm Hg) TPHCWG(1997) v.3
RBSL,, THQ=1 2.09E+02 2.92E+02 s 6.50E+01 (mg/L) TPHCWG(1997) v.3
(ngm®  TRy=10* NA NA pK, (log10(mol/mof))

TR.=10°® NA NA Ky (log10(mol/mol))
enclosed space vapor inhalation toxicity parameters
RBSLy, THQ=1 2.78E+02 2.92E+02 RMD, 4.00E-02 (mg/kg-day) TPHCWG(1997) v.4
(ng/m*  TRy=10* NA NA RfC, 2.00E-01 (mg/m°) TPHCWG(1997) v.4

TR, = 10° NA NA SF, (1/(mg/kg-day)) ‘
groundwater ingestion SF, (1/(mg/kg-day))

RBSLy, THQ =1 1.46E+00 4.09E+00 Wof E
(mgl)  TRy=10" NA NA MCL (mg/L-wat)

TR, =10% NA NA RAF, 1.00E+00

MCL RAF4 5.00E-02
soif leaching to groundwater ingestion
RBSL, THQ=1 1.10E+02 3.08E+02 derived parameters dependent on:

(mg/kg) TRy=10* NA NA chemical properties and soii parameters

TR, =10°¢ NA NA UF 1.00E+00 (unitiess)

MCL Hen 4.80E-01 (L-watlL-air)
groundwater to ambient vapor inhalation Coatyap 3.14E+07 (pglm’-air)

RBSLy, THQ=1 S< (1.44E+03) S< (2.02E+03) Kew 1.60E+01 (L-wat/kg-soil)
(mgh) TRy=10* NA NA Contact 1.04E+03 (mg/kg-soil)

TR, =10 NA NA Doty 7.80E-03 (cm‘/sec)
groundwater to enclosed space vapor inhalation Dencap 1.70E-05 (cm’lwc)
RBSL, THQ=1 8.45E+00 2.226+01 Detve 9.02E-04 (cmi/sec)
(mgl) TRy=10"* NA NA Detork 7.80E-03 (cm?fsec)

TR, = 10° NA NA
subsurface soil volatilization to ambient air | - -
RBSL, THQ=1 8.91E+02  Rs (1.25E+03) equilibrium soil partitioning
(mgkg) TRy=10* NA NA ,

TR, = 10° NA NA 0O vapor
subsurface soit volatilization to enclosed space B water
RBSIL, THQ=1 5.28E+01 1.39E+02 sorbed
(mghkg) TRy=10* NA NA

TR, = 10°® NA NA
surficial soil exposure
RBSL,, THQ=1 . 6.78E+03 9.40E+03
(mgikg) TRy =10" NA NA

TR = 10° NA NA
(child)  THQ 1.25E+03

TRy NA

TR, NA o

TRy NA :; ::i;ter 0 /89

TR, NA total w T
surficial soil exposure apportionment @ 0 02 04 06 08 1
(%) THQ =1 B 23-18-58-00  11-18-70-00 1.0E+0 ' e
(-d-v-p) %f 11 34 1062 |
(chid)  THQ 39-10-50-00 Hy Dy 1OE4 T

TRy K_p 1OEST

"W ] ——

TR, . 10E8 | P
(age-adj) THQ 43-1541-00 (em'/s) og10f .~

TRy 7/

TR, 1.0E-12
derived parameters: N
VFyenn 5.27E-06 2.11E-06 (g-s:)lll(:tﬂ’-a;r) ot
g:’::' ;ggﬁ: ;::Eg: :m‘::':’:m (1) RBSL vnlues‘ls‘ro) .wmpnrod ::pgrhytlcnl llu;l‘up)?f
VF g amb2 1.80E-08 2.16E-08  (g-soillcm"-air) or sither (Re), and flagged if the calculatod valve Is
VE ey a1 2 1.80E-08 216E08  (g-solcm®-ak) e voreos e oo by recenrogas, CEus, the
LFew 1.33E-02 1.33E.02 (g-soll/cm’-wat) 2) Parcent of surlicial s:n ufoowe due to
VEeam 2.34E-07 2.34E07  (g-solicm®-ain) o, s parto g vupor
VF guamb 1.44E-07 1.44E07  (cm’-watlem®-air) {3) NA- not applicable.

G. E. DeVaull, 3/6/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-01-0

name

EC > 10 to 12 aromatic

Risk-Based Screening-Leve! Concentrations "

risk or hazard scenario:

criteria:  residential
ambient vapor inhalation
RBSLy, THQ=1 2.09E+02
(ug/m* TRy =10* NA
TR, =10* NA
enclosed space vapor inhalation
RBSL; THQ =1 2.78E+02
(ug/m*  TRy=10* NA
TR, = 10°® NA
groundwater ingestion
RBSL,, THQ=1 1.46E+00
(mgll)  TRy=10* NA
TR, = 10% NA
MCL
soil leaching to groundwater ingestion
RBSL, THQ =1 1.73E+02
(mg/kg) TRy=10* NA
TR, = 10° NA
MCL

groundwater to ambient vapor inhalation
5< (3.34E+03) S<(4.68E+03)
NA

RBSL, THQ=1
(mg/l) TRy=10"* NA
TR, = 10° NA

industrial

2.92E+02
NA
NA

2.92E+02
NA
NA

4.09E+00
NA
NA

4.85E+02
NA
NA

NA

groundwater to enclosed space vapor inhalation

RBSLg, THQ=1 2.30E+401
(mgl)  TRy=10" NA
TR, = 10° NA

S< (6.03E+01)
NA
NA

subsurface soil volatilization to ambient air

RBSL, THQ=1
(mg/kg) TR, =10* NA
TR = 10° NA

Rs (4.81E403) Rs (6.74E+03)

NA
NA

subsurface soil volatilization to enclosed space

RBSL, THQ=1 2.85E+02
(mgkg) TRy=10" NA
TR, = 10° NA
surficial soll exposure
RBSL,, THQ=1 6.78E+03
(mgkg) TRy =10" NA
TR, = 10° NA
(child) THQ 1.25E+03
TRy NA
TR, NA
(age-adj.) THQ 4.79E+03
TRy NA
TR, NA
surficial soll exposure apportionment @
(%) THQ =1 23-18-58-00
(-dv-p) TRy=10*
TR, = 10°
(child) THQ 39-10-50-00
TRy
TR,
(age-adj) THQ 43-15-41-00
TRy
R,
derived parameters:
VFy et 9.75E-07
VFqueso 1.21E-05
VF ey ambt 3.16E-08
VFgsamb2 1.80E-08
VF g5.amb min(1.2) 1.80E-08
o 8.43E-03
VF,am 4.33E-08
VFgyamb 6.24E-08

Rs (7.49E+02)
NA
NA

9.49E+03
NA
NA

11-18-70-00-

3.80E-07
4.84E-06
3.45E-08
2.16E-08
2.16E-08
8.43E-03
4.33E-08
6.24E-08

transport and thermodynamic parameters  [references)

MW 130 (g/mole) TPHCWG(1997) v.3
Dair 1.00E-01 (cm?/sec) TPHCWG(1897) v.3
Dt 1.00E-05 (cm®/sec) TPHCWG(1997) v.3
Koc 34 log10(L-water/kg-oc TPHCWG(1997) v.3
H 3.37E-03 (atm-m*mol) TPHCWG(1997) v.3
H 1.40E-01 (L-water/L-air)

P, 4,79E-01 (mm Hg) TPHCWG(1997) v.3
S 2.50E+01 (mg/L) TPHCWG(1897) v.3
pKa (log10({mol/mol))

pKu (log10(mol/mol))

toxicity parameters

RfD, 4.00E-02 (mg/kg-day) TPHCWG(1987) v.4
RfC; 2.00E-01 (mg/m®) TPHCWG(1997) v.4
SF, (1/(mg/kg-day))

SF (1/(mg/kg-day))

Wof E

MCL (mg/L-wat)

RAF, 1.00E+00

RAF 5.00E-02

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00 (unitless)
Hep 1.40E-01 (L-wat/L-air)
Cuatvap 3.41E406 (ug/m’-air)
Kew 2.52E+01 (L-wat/kg-soil)
Custao 6.30E+02 (mg/kg-soil)
Detryed 7.80E-03 (cm?/sec)
Deftcap 2.68E-05 (cm®/sec)
Dettvs 1.34E-03 (cm®/sec)
Deerk 7.80E-03 (cm?/sec)
equilibrium soil partitioning
O vapor
B water
sorbed
- N o
(=] o 2 o
Owl OT
effective soil diffusivity
------ air
- — — water o/ eT
total v
0 02 04 06 08 1
1.0E+0
1.0E-2 +
Hoﬂ DGW :g:—: l\
K._op : [
' 10e8 TN
(em™/s) opq0) -~
10612 LZ
Ny
(g-s?wcm‘-a;r)
(cm -wat/cm®-air) Notes:
{1) RBSL values are compared 1o physical timits of
(g-soilicm’-air) u)wumw(so. saturatod vapor pressure (<P),
{g-sollicm®-air) or either (Rs), and fagged i the caiculated value is
3 unrealistic. For cases where this occurs, the
(g-soliem’-air) caiculated values are given In parentheses.
(g«soil/un’-wat) 2) Percent of surficial l:ll ex.:omro due to
( Il/cm’-agr) contrib b ermal vapor
(cm>-wat/cm®-air) (3) NA. ot applicable.

G. E. DeVaull, 3/9/68




Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-01-1

name EC >12 to 16 aromatic

Risk-Based Screening-Level Concentrations "

risk or hazard scenario:

criteria:  residential

ambient vapor inhalation

RBSL,y, THQ=1 2.09E+02

(ug/m® TRy =10* NA
TR, = 10° NA

enclosed space vapor inhalation

RBSL,, THQ=1 2.78E+02

(ug/m® TRy =10* NA
TR, = 10° NA

groundwater ingestion

RBSL;, THQ=1 1.46E+00

(mgll)  TRy=10* NA
TR =10% NA
MCL

soil leaching to groundwater ingestion

RBSL, THQ=1

(mgkg) TRy=10* NA
TR, = 10° NA
MCL

groundwater to ambient vapor inhalation
S< (5.45E+03) S< (7.64E+03)

RBSL,, THQ=1
(mgl)  TRy=10" NA
TR, =10 NA

industrial

2.92E+02
NA
NA

2.92E+02
NA
NA .

4.09E+00
NA
NA

Rs (3.45E+02) Rs (9.65E+02)

NA
NA

NA
NA

groundwater to enclosed space vapor inhalation

RBSL,, THQ=1
(mgL) TR, =10" NA
TR =10° NA

S< (4.82E401) S<(1.27E+02)
NA

NA

subsurface soil volatilization to ambient air

RBSL, THQ=1
(mghg) TRy=10" NA

TR, =10° NA

Rs (2.53E+04) Rs (3.54E+04)
NA

NA

subsurface soi volatilization to enclosed space

transport and thermodynamic parameters  [references})

Mw 150 (g/mole) TPHCWG(1997) v.3
D 1.00E-01 (cm?/sec) TPHCWG(1997) v.3
Dot 1.00E-05 (cm?/sec) TPHCWG(1997) v.3
Koc 3.7 log10(L-water/kg-oc TPHCWG(1997) v.3
H 1.27€-03 (atm-m%mol) TPHCWG(1997) v.3
H 5.30E£-02 (L-water/L-air)

Py 3.65E-02 (mm Hg) TPHCWG(1997) v.3
S 5.80E+00 (mg/L) TPHCWG(1997) v.3
pKa (log10(mol/mol))

pKy (log10(mol/mol}))

toxicity parameters

RfD, 4.00E-02 (mg/kg-day) TPHCWG(1997) v.4
RfC; 2.00E-01 (mglms) TPHCWG(1997) v.4
SF, (1/(mg/kg-day))

SF; (1/(mg/kg-day))

WofE

MCL {mg/L-wat)

RAF, 1.00E+00

RAF, 5.00E-02

derived parameters dependent on:

chemical properties and soil parameters

UF 1.00E+00 (unitless)

Hoy 5.30E-02 (L-wat/L-air)

Cuatyap 2.99E+05 (ug/m’-air)

Kew 5.02E+01 (L-wat/kg-soil)

Coatson 2.91E+02 (mg/kg-soil)

Defved 7.80E-03 (cm’/sec)

Deftcap 4.96E-05 (cm‘/sec)

o J 216E-03 (cm/sec)

Dok 7.80E-03 (cm/sec)

equitibrium soil partitioning

effective soll diffusivity

8 /6
w T
0 02 04 08 08

RBSL, THQ = 1 Rs (1.50E+03) Rs (3.94E+03)
(mgkg) TRy=10* NA NA

TR, = 10° NA NA
surficial soil exposure
RBSL,, THQ=1 7.87E+03 1.20E+04
(mgkg) TRy=10" NA NA

TR =10% NA NA
(child) THQ 1.41E+03

TRy NA -

TR, NA
(age-adj.) THQ 5.31E+03

TRy NA

TR, NA
surficial soil exposure apportionment @
(%) THQ =1 26-21-51-00  14-23-62-00
(d-v-p) TRy=10"

TTR =10°

(child) THQ 45-11-43-00

TRy

TR,
(age-adj.) THQ 48-16-34-00

TRy

TR,
derived parameters:
VFyesp 1.85E-07 7.42E-08
VFouem 5.77E-06 2.31E-06
VF g bt 1.37E-08 1.50E-08
VFyamb2 1.80E-08 2.16E-08
VFox ambmio(1.2) 1.37E-08 1.50E-08
LFgw 4.23E-03 4.23E-03
VFs amb 8.24E-09 8.24E-09
VF puams 3.82E-08 3.82E-08

K

W

1.0E+0 t t + -+

1.0E-2

Hyy Dy 1.0E-4

1.0E-6
1.0E-8

2
(em®/s) o.10

1.0E-12

(g-soillem®-air)
(cm*-watiem®-air)
(g-soi'em’-air)
(g-soltiem’-air)
(g-soiliem®-air)
(g-soivem®-wat)
(g-soiliem®-air)
{cm®-waticm’-air)

Notes:

(1) RBSL values sre compared to physical limits of

squeous , saturated vapor pressure (<P),

or sither (Rs), and flagged if the calculated value is
unreatistic. For cases whera this occurs, the

caiculsted vaiues are given in X

{2) Percent of surficial soil exposure due to

contributions of ingestion, dermal contact, vapor

inhalation, and perticulate inhaiation (i-d-v-p).

(3) NA- not applicable.

G. E. DeVaull, 3/6/98



Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-01-2
name EC >16 to 21 aromatic

Risk-Based Screening-Level Concentrations
risk or hazard scenario:

criteria:  residential industrial
ambient vapor inhalation
RBSLy THQ=1 NA NA
(ng/m’)  TRy=10* NA NA
TR =10* NA NA
enclosed space vapor inhalation
RBSL, THQ=1 NA NA
(ug/m® TRy =10* NA NA
TR =10° NA NA

groundwater ingestion

RBSLgw THQ=1 S< (1.10E+00) S< (3.07E+00)

(mgi) TRy=10* NA NA
TR, =10° NA NA
MCL
soil leaching to groundwater ingestion
RBSL, THQ=1 8< (8.17E+02) S«
(mgkg) TRy =10* NA NA
TR, =10° NA NA
MCL
groundwater to ambient vapor inhalation
RBSLyw THQ=1 NA NA
(mg)  TRy=10" NA NA
TR, =10% NA NA
groundwater to enclosed space vapor inhalation
RBSL,w THQ=1 NA NA
(mgn) TRy=10* NA NA
TR, = 10° NA NA
subsurface soil volatifization to ambient air
RBSL, THQ=1 NA NA™
(mg/kg) TRy =10* NA NA
TR, = 10° NA NA
subsurface soll volatilization to enclosed space
RBSL, THQ=1 NA NA
(mghg) TR, =10* NA NA
TR, =10% NA NA
surficial soil exposure
RBSL,, THQ=1 1.22E+04 2.38E+04
(mghg) TRy=10* NA NA
TR, = 10°® NA NA
(chiid) THQ 1.87E+03
TRy NA
TR, NA
(age-adj.) THQ 6.13E+03
TRy NA
TR, NA

surficial soll exposure apportionment @

(%) THQ =1 #VALUE! #VALUE!
(--v-p) TRy=10*

TR, =10%
(chiid) THQ #VALUE!

TRy

™
(age-adj.) THQ #VALUE!

TRy

TR
derived parameters:
VFyesn 1.44E-08 5.76E-09
VF w00 1.80E-08 7.18E-07
VF oo amb.t 3.83E-09 4.19E-09
VF e amb2 1.80E-08 2.16E-08
VFeq ambimin1.2) 3.83E-09 4.19E-09
LF g 1.34E-03 1.34E-03
VFyam 6.40E-10 6.40E-10
VF g smb 1.90E-08 1.90E-08

transport and thermodynamic parameters

MW 180
Dy 1.00E-01
Dt 1.00E-05
Koc 42

H 3.13E-04
H 1.30E-02
Py 8.36E-04
S 6.50E-01
pKa

PKy

toxicity parameters
RMD, 3.00E-02
RIC;

SF,

SF;

WofE

MCL

RAF, 1.00E+00
RAF4 5.00E-02

[references]
(g/mole) TPHCWG(1997) v.3
(cm?/sec) TPHCWG(1997) v.3
(cm?/sec) TPHCWG(1997) v.3
log10{L-water/kg-oc TPHCWG(1997) v.3
(atm-m%/mol) TPHCWG(1997) v.3
(L-water/L-air)
(mm Hg) TPHCWG(1897) v.3
(mg/L) TPHCWG(1997) v.3
(log10(mol/mol))
(log10(mol/mol))
(mg/kg-day) TPHCWG(1997) v.4
{mg/m?) TPHCWG(1997) v.4
(1/(mg/kg-day))
(1/(mg/kg-day))
(mg/L-wat)

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00
Her 1.30E-02
Cuatvp  B8.89E+03
Kow 1.59E+02
Ceataot 1.03E+02
Derac 7.81E-03
Doreap 1.62E-04
Dot 4.38E-03
Dofenk 7.81E-03

{unitless)
(L-wat/L-air)
(ug/m®-air)
(L-wat/kg-soil)
(mg/kg-soil)
(cm?/sec)
(cm?/sec)
(cm/sec)
(cmP/sec)

equilibrium soil partitioning

0 vapor
& water
sorbed
effective soil diffusivity
------ air
= - - water e/ eT
total w
0 02 04 068 08 1
1.0E+1 + u -+
1.0E-1 +
1.0E-3 1
ﬁﬂ_p'i 1.0E-§ {
K P, 1.0E-7 \:’?__
2 1.0E-9 } m——— .
(em/8) og.1q Ple
1.0E-13
(g-sollcmain :
(cm’-wat/cm®-air) Notes:
1) RBSL values are compared to physical limits of
(g-soilicm®-air) s (69, satiratod vapor prosaure (<F),
(g-soillem®-air) or either (Rs), and flagged if the caiculated value is
? II/cm’-el 0 physicslly mmcus::;:rme:‘uo where m:t occurs, the
-soiem®-wat) {2) Porcent of surficial soit exposure dus 1o
(9 3 ) i of i dermal vapor
(g-soilicm’-ain) inaiation, €nd particulate inhalation (-d-v-p).
{cm*-watiem®-air) (3) NA- ot applicable.

G. E. DeVaull, 3/9/98
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Chemical-Specific Parameters and Risk-Based Screening Level Concentrations

CASRN 0-01-3

name EC >21 to 35 aromatic

Risk-Based Screening-Level Concentrations ‘"

risk or hazard scenario:

criteria:  residentia! industrial
ambient vapor inhalation
RBSL,, THQ=1 NA NA
(kg/m’) TRy =10* NA NA
TR, = 10° NA NA
enclosed space vapor inhalation
RBSL,, THQ=1 NA NA
(ugm®  TRy=10* NA NA
TR, = 10°® NA NA
groundwater ingestion
RBSL,, THQ=1  S<(1.10E+00) S<(3.07E+00)
(mg/l) TRy=10" NA NA
TR, =10® NA NA
MCL
soil leaching to groundwater ingestion
RBSL, THQ=1  S<(6.49E+03) s<
(mgg) TRy =10" NA NA
TR =10° NA NA
MCL
groundwater to ambient vapor inhalation
RBSL,, THQ=1 NA NA
(mgl) TR, =10% NA NA
TR, = 10® NA NA
groundwater to enclosed space vapor inhalation
RBSLg,, THQ=1 NA NA
(mgh)  TRy=10" NA NA
TR, = 10°® NA NA
subsurface soll volatilization to ambient air
RBSL, THQ=1 NA NA
(mghkg) TRy =10" NA NA
TR, =10% NA NA
subsurface soil volatilization to enclosed space
RBSt, THQ=1 NA NA
(mgkg) TRy =10" NA NA
TR, = 10° NA NA
surficial soil exposure
RBSL,, THQ=1 1.22E+04 2.38E+04
(mghg) TR, =10" NA NA
TR = 10% NA NA
(child) THQ 1.87E+03
TRy NA
TR, NA
(age-adj.) THQ 8.13E+03
TRy NA
TR, NA
surficial soll exposure apportionment @
(%) THQ=1 #VALUE! #VALUE!
(-d-v-p) TRy=10*
TR, =108
(child) THQ #VALUE!
TRy
TR
(age-adj.) THQ #VALUE!
TRy
TR
derived parameters:
VFqenn 9.45E-11 3.78E-11
VFowe0p 1.06E-07 4.21E-08
VF qame.t 3.10E-10 3.40E-10
VFgamb2 1.80E-08 2.16E-08
VF s ambmin(1.2) 3.10E-10 3.40E-10
LFow 1.869E-04 1.69E-04
VFeams 4.20E-12 4.20E-12
VF gwamb 1.71E-09 1.71E-09

transport and thermodynamic parameters

MW 240
Dyir 1.00E-01
Dyt 1.00E-05
Koc 5.1

H 1.61E-05
H 6.70E-04
P, 3.34E-07
S 6.60E-03
pKa

PKy

toxicity parameters
RO, 3.00E-02
RfC;

SF,

SF,

WofE

MCL

RAF, 1.00E+00
RAF4 5.00E-02

{references)
(g/mole) TPHCWG(1997) v.3
(cm¥isec) TPHCWG(1997) v.3
(cm*/sec) TPHCWG(1997) v.3
log10(L-water/kg-oc TPHCWG(1997) v.3
(atm-m*/mol) TPHCWG(1997) v.3
{L-water/L-air)
(mm Hg) TPHCWG(1997) v.3
(mgiL) TPHCWG(1997) v.3
(log10(mol/mol))
(log10(mol/mol))
(mg/kg-day) TPHCWG(1997) v.4
(mg/m®) TPHCWG(1997) v.4
(1/(mg/kg-day))

(1/(mg/kg-day))

(mg/L-wat)

derived parameters dependent on:
chemical properties and soil parameters

UF 1.00E+00
How 6.70E-04
Coatvap 4.39E+00
Kew 1.26E+03
Castect 8.31E+00
Detrvad 7.89E-03
Doncep 2.81E-03
Dottune 7.67E-03
Doterk 7.89E-03

(unitless)
(L-wat/L-air)
(ng/m®-air)
(L-wat/kg-soil)
(mg/kg-soil)
(cm*/sec)
(cm?/sec)
(cm¥sec)
(cm?/sec)

equilibrium soil partitioning

(g-sollicm®-air)

(g-soiicm®-air)
{g-soil/cm’-air)
(g-soilicm’-air)
(g-soiicm’-wat)
(g-solicm’-air)
(cm3-waticm®-air)

O vapor
B water
sorbed
effective soil diffusivity
------ air
- — - water Owl OT
total
0 02 04 06 08 1
1.0E+0 e feenfe — t
1.0E-2
1.0E4 {
H"’ D'“ 1.0E-6 {
Kew Pe  1.0E8 —
2 .0E-10 } - e
(em™/8) oE.12 e "
1.0E-14
3 3 Notes:

(cm -waticm .alr) 1) I:BSI. values are compared to physical limits of
squeous solubllity (S<), saturated vapor pressure (<F),
or either (Rs), and flagged if the calculated value is
physically unrealistic. For cases where this occurs, the
caiculated values are given in parentheses.

(2) Percent of surficial soil exposure due to
contributi of ing: dermal 1, vapor
inha , and particulate inhalaton (i-d-v-p}.

(3) NA - not appiicable.

G. E. DeVaull, 3/9/98
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Risk-Based Assessment of Soils

Tasker Road Site
Hobbs, New Mexico

George DeVaull
George Decley
Illeana Rhodes

Shell Oil Company
Houston, Texas

12 March 1998

Risk-Based Assessment includes information
from:

Guide for Risk-Based Corrective Action Applied at
Petroleum Release Sites, ASTM E 1739-95

Total Petroleum Hydrocarbons Working Group
Methodology

Tier 1 Risk-Based Corrective Action (RBCA) Tools
for Application at Exploration and Production Facilities
(GRI/API project in progress)




Risk-Based Assessment
ASTM - Initial data requirements from a risk perspective

* Identify possible sources
E1739 * Identify potential “receptors”
* Identify potential migration pathways

RBCA

inhalation of
inhalation of indoor vaj
ingestion, ambient vapors
ahsorption, & & particulates
inhalation from
surficial soils

ingestion of
potable water

Tiered Assessment Process
ASTM - Tier 1 generi.c
s ASTM generic conceptual model (exposure pathways)
E1739 ¢ EPA upper-bound exposure factors
» Conservative site parameters
RBCA ¢ Look-up tables
* No degradation or attenuation
- Tier 2 simple, site-specific
+ Site-specific parameters
¢ Algebraic modeling
¢ Include degradation or attenuation
- Tier 3 detailed
* More detailed site data
* Computer models

decisions are made at each tier




Volatilization =~ Leaching

(Surficial Soils)

Sample Exposure Pathways

1l

Example Pathways:

* Vapor Inhalation

« Groundwater Ingestion

« Surficial Soil Ingestion, Dermal Contact, and Inhalation

« Indoor Air Inhalation from Soil or Groundwater Source

Impacted Groundwater - Ugw

« Ambient Air Inhalation from Soil or Groundwater Source

¢ Soil Leaching to Groundwater and Ingestion or Potable Usage

Risk-Based Corrective Action

site conceptual model

a
Wioknie Froa-Liguint
Migration

Plumise

"""""" Inpacteg Surficiat
Saits, Sedimants, oF
Surface Water

facs Rereren 1 bises
Water Transport Sausitive Hatital

Primary Secondary Transport Exposure Receptor
Sources Sources Mechanisms Pathways Characterization
O Product Storage » A - o residential
(tanks, drums, etc.) " L'n?‘t‘::f‘: i‘gf:;: ;’\o" ‘"9:‘“"‘)"‘ o commercialfindustrial
N Sods {< 2 Bar ption
o ’ Viind Erosion and Prarption o worker
{manifolds, lines, Aranspheric o sensitive habitat
pumps, etc.} Dissersion o other (specify)
O Operations "
(wash areas, repair bays, 3 I
b Volatihastion and O residentiat
water treatment, blending Impacied Subsutface ! ] i i
tanks, formulation areas) Soils > 24 dupthy Alrospheric tnhatation g cmcl_aifm::::'ll
o N o
Waste Management Unit Q sensitive habitat
(impoundments, dry weils, il i T other (specil
siudge disposal, etc.) . ;o\.a:nn,.;-t:;m “..r-:i ! pecify)
O Other {specify) Disgabrs ciosed Space
Accuprifation
,,,,,,,,,, Groundwalar Plunx
iLesching and Q residential
:-::::q o Soures Sroundwter O commercialiindustrial
) TFranspot o— o ion worker
O Potalse Warer Use Q sensitive habitat
777777777 Free-fhase Liguid —— 1 O other (specify)

Q recreationai
Q sensitive habitat
O other (specify)




RBSL Development

Secondary Transport Exposure Receptor
Sources Mechanisms Pathways Characterization
Gusfivial Soits r —~4 Bott Ingestion! residential
asion % Dernual i
W ation inhaiation 1
. r‘_'—§] residential
Julstiizal % “ commercialfindustrial
Subsuriece Sods Voluization fndovsss residential

i nbiiazion H

L_M_ commercialindustrial
Array of B . residential
Chemical _‘ ieaching Potabts Watir Use commercialiindustrial
S[.)eCIfIC | p.utansm«:e;w ?‘ide":':i:mdumm
Soromning = [ -
Sroundiwatay "
Volatifization wudoors] . - 1 residentiat
fcre;enlng "J inhatation commercialfindustrial
evels

Folatilzation findavrs;

[ 77T e residential
inhaiation __‘rc: commercialfindustriat

residential

‘commercialindustrial

residential
commercialiindustrial

residential
commercial/industrial

1 Transport (outdours) i inhiaiation
Transport indootsy Inhaiation

.

Tier 1 Lookup Tables - Basis

USEPA recommended:
- risk/exposure assessment practices
- reasonable maximum exposure assumptions
RBSL tables for soil, groundwater & air are based on:
- estimated impacts to human health and environmental resources
— ambient background

Values are given for:
— Risk Range 10 to 10 carcinogens
- Hazard Quotient = 1 non-carcinogens

Pathways include:
- direct exposure (example: drinking water ingestion)
- indirect exposure (example: vapors from contaminated soils)




Risk Based Screening Levels [RBSL]

Exposure Point Concentrations - direct exposure calculation

carcinogen:

Risk Level x Body Weight x Lifetime
RBSL =

Slope Factor x Daily Intake Rate x Exposure Time
Risk Level = 10+ to 10*
Slope Factor = (kgg,~day/mg_,..) chemical specific measure of carcinogen potency

response is proportional to lifetime dose

non-carcinogen:

Hazard Index x Reference Dose x Body Weight
RBSL =

Daily Intake Rate

1

Reference Dose = (mg_,, /kg,,-day) chemical specific measure of chronic toxicity

Hazard Index

there is a theshold dose, below which no observed adverse effects are found

Cross Media Transport:
Soil Leachate to Groundwater

100
a
10
y
- - 1.0 e
j 0.0001  0.001  0.01 0.1 1

RBSL(mg/kg) = RBSLGW(mgl/l) - o - Kgy
Ksw = Soil to leachate equilibrium coefficient
Note: Groundwater attenuation is not included.




Risk Based Screening Levels [RBSL]

Partitioning Limitations -
theoretical upper bound on achievable exposure point concentrations

water - to - air soll - to - water

soil - to - air

air conc .
water conc air conc

saturated vapor limit

solubility limit
solubility -
Timit

[

water conc

saturated vapor limit

limits are marked by the presence of a free phase or precipitate

Tasker Road Site
individual chemicals - Tier 1 Risk-Based screening
VOCs
— ethylbenzene and xylenes
* below screening levels for all exposure pathways
— tetrachloroethene
* 1in 10 detect, low levels, not of concern
metals
» below screening levels for all exposure pathways
* at natural background levels
+ some refinement (Tier 1 ~2)
Total Petroleum Hydrocarbons
— use TPHCWG methodology
+ Total Petroleum Hydrocarbon Working Group

- Open, ad-hoc group, how to use TPH for risk-based assessment?
- Wade Weisman, MSPH, Captain, US.A.F

> >
—p —p
soil conc soil conc




Risk-Based Assessment of Petroleum Hydrocarbons
Total Petroleum Hydrocarbons Working Group (TPHCWG)

¢ Include Indicator Chemicals (BTEX, PAHs)
* Petroleum Mixtures
— Analyze by carbon number or boiling-point
distribution
— Use surrogate fractions in RBCA analysis
* assigned fate and transport
» assigned non-carcinogen surrogate toxicity

What is a Surrogate?

* In our case, a compound (single or
mixture) that is used to represent the
toxicity of a group of compounds.

* In contrast to an indicator - a compound
that if it is present there is toxicity if not
present there is no toxicity




Summary of Petroleum Product Types and TPH Analytical
Methods with Respect to Carbon and Boiling Ranges

Approximate Carbon and Boiling Ranges of Product Types Produced from Petroleum

[EGol Middl
-
69°C 126°C 216°C 343°C 402°C 449°C
186°F 258°F 421°F 649°F 750°F 840°F

Cs Cs Ca Cu Ciz Cius Cis Cuis ‘l:zo ‘1322 $z4 CI-ZG

c c
st. l:;o

Il »

LIS B | L L T

TPH Methods: Approximate Carbon Ranges
Petroleum Hydrocarbons, PHC: Extraction, GC

Purgeable/Volatile/Gasoline Range, Modified 8015, Purge a
) Ranges usnd or

quantitation may be
different depending
on State and/or lab

TPH measurements by GC and
e oo Carbon#

[ | measureable TPH range | semi-quantifiable TPH
C4 Cé c12 C24 C36

-

[1:] C17

cs C24

[ diesel |
c12 C25-30
L fuel oils j
c20

lube oil & heavieﬂ

140°F 340°F 750°F 1000°F

RSSO BER BD

400C

60C 170C
boiling point range




Solubility Aromatics > Aliphatics

104

Linear Fit forAromatics on linearized scales

10 3 9 yscale(Y) = A + B * xscale(X)
L4 where scale() is the current axis scale function
2 Param Value sd
10 “ 3 A 3.70225 0.17206
1 8 -0.21014 0.00925
10 " 7 R =.0.94565
80 =0.59332,N=63
10° 1 ®  p=1.864E-31
= 1077 -
I 2
£ 10
~— 10 .3
z 1
3 10 -! Linear Fit for Aliphatics on linearized scales
=3 10 -5 yacale(Y) = A + B * xscale(X)
B -l where scale() is the current axis scale function|
- P Valfi sd
() 10 ® q A ass0 0.16683
R N B -0.556217 0.01902
107 1 B Aliphatics R =-0.96726
. D =0.5759, N = 60
108 ] ®  Aromatics P38 115E.36
10° 1 d T T T T T T T T T T 1
0 5 10 15 20 25 30 35
Carbon Number Index
Vapor Pressure Correlation
Relative Carbon Number Index
10" ——
o Linear Fit for «C12 on linearized scales
10 N yscale(Y) = A + B * xscale(X)
1 where scale() is the current axis scale function
107" 9 Param Value sd
2 A 24533 0.05094
107 q B -0.52085 0.0072
3 R =-0.99488
—_ 10 ] $D=0.0967, N =56
3 4 P = 1.9518E-55
= 10 i B Aliphatics
[+ 10 -5 #  Aromatics »
S s -! Correlation
el 107 q
3 107 7 | ]
8 10 -8 1 Linear Fit for >C12 on linearized scales L]
ful yscale(Y) = A+ B * xscale(X)
o 10 8 1 where scale() is the current axis scale function
P Val sd
s 1070 4 Al 0.67987 0.09625 ==
o 8 -0.36702 0.00594
© 10" R-=-000008
> 12 SD=0.046,N=9
10" 1 P =7.6262E-11
1018 4
107" v T T L T d T T T T L T
0 5 10 15 20 25 30 35

Carbon Number Index




Sorption of Aliphatics > Aromatics

10
9 - ] Aliphatics Linear Regression for Aliphatics:
Y=A+B*X
L Aromatics Param Value sd
8 { A 0.22656 0.12229
] 8 0.47384 0.01502
R =0.94427
- SD=0.47143,N=123
— 7 L P = 3.1061E-60
-
=
o)) 6 - - [ ]
%’
5
% e o e
)] ® .. ® o
£ 4 1 ) Y
A= L ]
Q e o% Linear Regression for Aromatics:
<3 3 - ] r's Y=A+B*X
X [ ] Param Value sd
- ® A 2.31187 0.09128
8’ 2 1 ) B 0.09732 0.00529
-— R =0.90157
SD=0.3575,N=80
1 7 P = 4.1294E-30
0 — L S A . . —
0 5 10 15 20 25 30 35

Carbon Number Index

Representative Fractions

a Significantly Different Mobility
Q Leaching of Aromatics >> Leaching of Aliphatics
0 Volatilization of Aliphatics >= Volatilization of Aromatics

0 Behavior spans orders of magnitude
Q Characterize by order of magnitude changes in behavior

Q Defined Fractions Based on Behavior
0 Separate Aromatics from Aliphatics
0 Order of magnitude difference in behavior
0 12 Fractions (6 aromatics and 6 alkanes/alkenes)

0 Consistent with available analytical methods and
uncertainty of toxicity data
Q Pseudo boiling point column GC
0 Order of magnitude uncertainty factors




Petroleum Hydrocarbon Analysis for Tasker Road Site

——— 89559 §5-1 2-3 llT

48 8956085151t
3; 89561 55-22:31t
. ___ s89se2ss26f |
£ .50 o/ N2 e 89563 55-32.3 1t
22
i 89564 55.3 5.5 1t
8 1 WAS AR . e 8056588411 |
$ 15
3 e 89566 85-451t |
05 e BO67 555 218 J
o 8956885551t
0 120
carbon number ’
L —_—
* ‘
gasolne
£ desel |
® ’
fo |
LI [
5
0
0 20 40 80 80 100 120
carbon number
|
—

Petroleum Fractions for Tasker Road Site

petroleum hydrocarbon fractions ‘

% in fraction

equivalent carbon number T (

Sample 89562 SS-2 6 ft




Petroleum Fractions for Tasker Road Site

Fractional distribution in soil matrix

"""" Soil Pore” Soil Pore Soil-""{"Residual
name Water Air Sorbed : Oil-phase
EC 5 to 6 aliphatic 0.0E+0 . 0.0E+0 0.0E+0 ‘0
EC >§ to 8 aliphatic 1.7E-2 1.4E+0 9.5E+0 . 547
EC>8to 10 aliphatic "2.7E-3 3.7E4 7 1.2E41 1434

'EC'510 to 12 dliphatic .8E4 38E-2 6.6E+ 1817
:EC >12 to 16 aliphatic 6.5E-6 5.7E-3 4.6E+0 2981
EC >16 to 21 aliphatic " '8.5E-8 7.1E4 7.6E+0 15475
‘Benzene (EC 5 to 7) aromatic’ 0.0E+0" | 0.0E¥0 0.0E+0 0
Toluene (EC >8 to 10) aromatic’ 0.0E+0 0.0E+0 TO0E+0 0T
'EC > 8 to 10 aromatic 8.5E-2 6.9E-2 1.9E+1 273
EC'>10 to 12 aromatic 33E-2 77ETTT 12BN 296
EC >12to 16 aromatic {.38-2 1.2E-3 9.3E+0 594
EC >16 to 21 aromatic 1.3E-3 2.9E-5

EC>21'to 35 aromatic 49E5 56E8

Total: — 015 183

all units in

mg/kg soil

Sample 89562 SS-2 6 fi

Total

558
1447
1524
2986

15483

Risk-Based Corrective Action

site conceptual model

Primary
Sources

Secondary
Sources

O Product Storage
{tanks, drums, etc.)
o )

inpacted Swlicial Dk

Suils (< L #t depth}

I

{manifolds, lines,
pumps, etc.}

O Operations
{wash areas, repair bays,
water treatment, blendi
tanks, formulation areas)

O Wasta Management Unit
(impoundments, dry well
sludge disposal, etc.j

U1 Other  (specify)

>
Wopacted Subivuiface
Soils { 21 dopthy

0
Qisgbvid
Groundweatey Plursg

Suspected Source
Areas:

o
{Eren-Phase Liquid
Plume

thpdcmd Surlivial
Baits, Sedinwnts, o
Surtace Watey

Transport Exposure Receptor
Mechanisms Pathways Characterization
. || O residential
Soit o l O commercialfindustrial
Viing Erosion and Absarption 5] worker
Arnaspheric O sensitive habitat
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For each TPH analysis result

» Calculate transport along each pathway for each
fraction; estimate potential exposure point
concentrations

» calculate hazard quotient for each fraction

* HQ, = C;/RBSL,

* Calculate hazard index for summed fractions
« HI = X HQ,

« HI > 1, potential exceedence of criteria

Tasker Road Site - TPH

e SetHI =1
* Back calculate soil concentration

* range 7400 to 9900 mg/kg, approx.

* Controlled by direct exposure estimate (ingestion,
contact)

* Leaching to groundwater & vapor evlution
calculations show no concern




