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February 19, 2014

Ms. Eleanor Wehner, P.G.

Texas Commission on Environmental Quality
Remediation Division

VCP-CA Section, Mail Code MC-127

Post Office Box 13087

Austin, Texas 78753

Re: Texas Custodial Trust
Former ASARCO Smelter site, El Paso, Texas

Subject:  Proposed Screening Levels for the East Property Category I, 11, and 111
Material Excavations and Removals

Dear Ms. Wehner:

The purpose of this letter is to present updated soil screening levels for use in the East Property
Category I, 11, and 11l Material excavations and removals as described in our letter dated
January 23, 2014 concerning location and configuration of Category I1/111 stockpiles on the
Eastern Property. The screening levels have been updated using Texas Risk Reduction Program
(TRRP) Protective Concentration Levels (PCLs) based on direct contact ("*Soilcomp) With
chemicals of concern (COCs) and analytes of interest (AOI) in residential soil for 30-acre
properties. This letter also provides an update to the "'Soilcoms for commercial/industrial land
use for application as screening levels for other areas on the Former ASARCO Smelter Site
(Site) in El Paso, Texas. We are submitting these screening levels for your review and approval.

Malcolm Pirnie previously submitted a letter dated December 7, 2012 to the Texas Commission
on Environmental Quality (TCEQ) outlining sampling procedures and the use of Tier 1
T'Soilcomp PCLs for residential soil to delineate clean soil in the East Borrow Source Area. The
screening criteria were also used for confirmation samples to determine if removal of the East
Category | Landfill is complete. The procedures and PCLs presented in the December 7, 2012
letter were approved by TCEQ on December 10, 2012. The list of PCLs presented in the
December 2012 letter included Tier 1 "Soilcomy PCLs based on commercial/industrial land use
for cadmium, chromium, copper, selenium, and zinc, while residential "Soilcomy PCLS were
used for remaining COCs and AOIs. The December 2012 PCLs have not been used for soil
removal activities being completed on the East Property at this time, rather the updated
residential "®'Soilcoms PCLS presented in Table 1 of this letter are being used for all COCs and
AOls.

The updated screening levels for soil proposed in this letter are taken from the Tier 1 T'S0il comb
PCLs for residential soil at 30-acre sites and commercial/industrial Tier 1 ™'Soilcomy, PCLS
presented in the July 29, 2012 version of the TRRP PCL tables. The only exception to these
PCLs is for arsenic, which is a Tier 2 PCL based on information described below. Table 1
provides a summary of "'Soilcom, PCLS for COCs and AOls at the Site based on residential and
commercial/industrial land uses. The PCLs presented in Table 1 include the calculation of a
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Tier 2 ™Soilcomy PCL for arsenic using a site-specific relative bioavailability factor (RBAF) that
applies to both residential and the commercial/industrial land uses.

The site-specific Tier 2 ™Soilcom, for arsenic in residential soil was previously calculated by the
TCEQ in 2003 using the site-specific RBAF in accordance with requirements under TRRP

(30 TAC 8350.74(j)(1)(C)). The Tier 2 calculation and assumptions are described in the attached
memorandum from J. Torrin McCoy of the TCEQ to Jackie Hardee of the USEPA Remediation
Division dated May 5, 2003 (see Attachment 1). The default RBAF for the Tier 1 "'Soilcoms
PCL calculations for arsenic is 0.78, which corresponds to the Tier 1 "'Soilcom, PCL of 24
milligrams per kilogram (mg/kg) based on noncarcinogenic endpoints. The RBAF for soils
characterized at the Site is 0.4 based on the Health Consultation for the Site published by the
Agency for Toxic Substances and Disease Registry (ATSDR, 2003; see Attachment 2). The
TCEQ assumptions presented in Attachment 1 also acknowledge a decrease in uptake of arsenic
from site-specific soil into home-grown vegetables. The assumed plant uptake for above-ground
fruits and vegetables (Brang) Was reduced from the default 0.01 to 0.002, or by a factor of five.
The resulting "'Soilcoms for arsenic in residential soil is 46 mg/kg.

Just as used for the site-specific calculation of the residential Tier 2 PCL for arsenic, the 0.4
RBAF can be used to calculate a site-specific Tier 2 "Soilcomp PCL for commercial/industrial
land use. Using the equations published in the TRRP rule (30 TAC §350.74), we have calculated
the Tier 2 commercial/industrial "'Soilcom, PCL for arsenic to be 320 mg/kg based on
carcinogenic endpoints. Commercial/industrial exposure does not include the ingestion of
home-grown fruits and vegetables as a potential pathway of exposure to chemicals in soil, and
the carcinogenic toxicity factors for arsenic include an inhalation unit risk value that is not
present in the noncarcinogenic calculation. As a result, the carcinogenic PCL for arsenic is the
more conservative (lower concentration) compared to the noncarcinogenic PCL for arsenic in
soil based on industrial land use. The commercial/industrial "S0ilcom, PCLS for COCs and
AOIs being recommended for the Site are summarized in Table 1.

If you have any questions regarding this submittal, please feel free contact me at 602-797-4536
or Glenn Hoeger at 520-629-8282.

Very truly yours,

MALcoLM PIRNIE, INC.

oA

e,
Scott M. Brown, P.E. Glenn C. Hoeger
Project Manager Principal Scientist

cc: Roberto Puga (Project Navigator Ltd.)
Michael Berry

Attachments
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Table 1

Soils Screening Standards
East Property Impacted Material Excavation and Removals
Former ASARCO Smelter Site
El Paso, Texas

TRRP TRRP
METALS TOISOiICOmb TOISOiIComb
(Residential) (Commercial/Industrial)

(mg/kg) (mg/kg)
Antimony 15 310
Arsenic* 46 320
Barium 8,100 120,000
Cadmium 52 850
Chromium 27,000 75,000
Cobalt 21 270
Copper 550 39,000
Iron -- --
Lead 500 1,600
Mercury 2.1 3.3
Molybdenum 160 4,500
Nickel 840 8,600
Selenium 310 4,900
Silver 97 2,300
Zinc 9,900 250,000
Notes:

'S0l comp (Residential) = Combined pathways of inhalation, ingestion, dermal contact, and vegetable

consumption for 30-acre properties.

TS0l o, (Commercial/Industrial) = Combined pathway of inhalation, ingestion, and dermal contact for 30-

acre property.
* - Arsenic PCLs calculated based on site-specific relative bioavailability factor (RBAF) of 40 percent.

mg/kg = milligrams per kilogram

-- = Not Established
TRRP = Texas Risk Reduction Program

MALCOLM
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TIER 2 CALCULATION AND ASSUMPTIONS



Texas Commission on Environmental Quality

INTEROFFICE MEMORANDUM
<
<ad
To: Jackie Hardee Date: May 5,2003 £ = U
Director, Remediation Division’ _r} 5 - :T‘}
Office of Permitting, Remediation, and Registration 2 N o
e Lo —
e T
From: J. Torin McCoy ?77"‘ g’g :’Wé‘l
Toxicology & Risk Assessment Section it i\ Nw
Ofﬁce of Permitting, Remediation, and Registration s

Subjeet: Calculatlon of a Tier 2 Residential Soil PCL for Arsenic under TRRP for the
USEPA El Paso County Metals Site Response Action

Summary:

USEPA is the lead agency in a response action to address unacceptable levels of arsenic and lead
in soils within certain residential yards in El Paso'(El Paso County Metals Site). As part of these
efforts, USEPA commissioned a study to evaluate the bioavailability of arsenic in soils from the
El Paso remediation area (lead was not addressed as part of this study). TCEQ Toxicology &
Risk Assessment staff have reviewed these results and have incorporated them in the calculation
of a Tier 2 site-specific protective concentration level (PCL) for arsenic in residential soil under
the guidelines of the Texas Risk Reduction Program (TRRP). This Tier 2 soil PCL includes the
exposure pathways that are combined in the "™Soil,,,, expression (soil ingestion, dermal contact,
inhalation, and ingestion of homegrown vegetables). The bioavailability adjustment affected the
soil ingestion pathway (refinement to the assumed relative bioavailability factor, RBAF). In
addition, given the site-specific nature of arsenic uptake into vegetables, Tier 2 refinement of the
vegetable ingestion pathway was conducted (assumed soil-to-above ground plant biotransfer
factor, Br,,,). The potential for contaminant migration to groundwater, ecological risks, or other
relevant pathways were not specifically addressed in this assessment.

A Tier 2 soil PCL ("™Soilc,,,;) for arsenic of 46 mg/kg was calculated following these site-
specific adjustments. Refer to TRRP (Figures 30 TAC §350.74(a) and §350.75(b)(1)) for
default assumptions, equations, and other technical detail related to the calculation of a
residential soil PCL for arsenic. Supporting information for the Tier 2 changes is briefly
discussed in the following sections.

Soil Ingestion Pathway:

USEPA contracted with scientists from the College of Veterinary Medicine at the University of
Missouri, Columbia to assess the relative bioavailability of arsenic in soil samples taken from El
Paso. Two representative arsenic-containing soil sanmiples were fed to juvenile swine to assess
the bioavailability of arsenic in soil relative to soluble arsenic (the form of arsenic relevant to the
critical studies upon which the toxicity factors for arsenic in TRRP are based). The
bioavailability for the two soil samples were 37% and 44% relative to soluble arsenic. Since
there did not appear to be a scientific rationale for exclusively utilizing results from one soil
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sample or the other, an average relative bioavailability of 40% was selected (an approach that is
also consistent with the reasonable maximum exposure approach taken in TRRP). This site-
specific value was utilized in place of the TRRP Tler I default relative bioavailability factor
(78%).

Ingestion of Homegr Vegetables:

In assessing soil-to-plant transfers, certain site-specific considerations can significantly alter the
appropriate soil PCL. TRRP requires that a soil-to-plant biotransfer factor be applied to model
the transfer of arsenic from soil into above and below-ground vegetables. This factor varies
based on soil conditions that influence the availability of arsenic for plant uptake (e. g, soil pH).
It is iniportant to note that the same factors that limited the oral availability of arsenic in soils
(40% relative availability as described above) are likely to be somewhat applicable to the
availability of arsenic to plants, although it is not possible to easily apply this bioavailability data
quantitatively for this pathway.

In selecting a soil-to-plant uptake factor, it is critical to recognize that uptake rates differ among
the various types of crops that might be grown in a home garden. This variability is especially
pronounced with above-ground vegetables, due to the wide variety of vegetable types that are
represented in this group (e.g., leafy vegetables, garden fruits, legumes). Leafy vegetables (e.g.,
lettuce) tend to have the greatest potential to accumulate arsenic. Toxicology & Risk Assessment
staff contacted the El Paso County Extension Service for information about the types of
vegetables most often grown in that area. Extension Service staff stated that the climate tended
to limit extensive reliance on home gardens, but that tomatoes, peppers, and fruit trees were
probably the most likely crops to be grown if gardens were present. These experts did not
believe there was significant potential for extensive amounts of homegrown leafy vegetables.

The default Tier 1 above-ground soil-to-plant uptake factor for arsenic is heavily weighted
toward leafy vegetables. Given Jocal gardening habits in the El Paso area, a soil-to-above-ground
plant uptake factor (Bry,, of 0.002) that is more representative of uptake into the types of above-
ground vegetables likely grown and consumed in home gardens in-El Paso (e.g., tomatoes,
garden fruits, peppers) was utilized in calculating a Tier 2 soil PCL for this pathway. This value
is approximately five fold lower than the default Tier 1 soil-to-above-ground plant uptake factor
in TRRP.

Tier 2 PCL determination:

Table 1 provides the individual pathway-specific soil PCLs after incorporation of these specific
Tier 2 refinements for arsenic. Combining these individual pathways results in a Tier 2 soil PCL
of 64 mg/kg based on carcinogenic effects and 46 mg/kg based on non-carcinogenic effects. The
lower of these values is applied as the final Tier 2 ™Soil.,,;, PCL for arsenic.

If you have questions regarding this evaluation, please feel free to contact me at (512) 239-1572.
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Table 1: Individual pathway-specific soil PCLs following Tier 2 adjustments for arsenic.

Carcinogenic Effects Soil Ingestion 100 mg/kg
Dermal Contact 460 mgfkg
Inhalation (0.5 acre) 5300 mg/kg
Vegetable Ingestion 310 mg/kg

Non-Carcinogenic Effects Soil Ingestion 61 mg/kg

Dermal Contact | 360 mg/kg
Inhalation (0.5 acre) Not Applicable
Vegetable Ingestion 370 mg/kg
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ATSDR Agency for Toxic Substances & Disease Registry Assessments &

Health Consultations

HEALTH CONSULTATION
Arsenic Soil Clean-up Levels

EL PASO COUNTY METALS SURVEY
EL PASO, EL PASO COUNTY, TEXAS
EPA FACILITY ID: TX0000605388 #

July 10, 2003

Prepared by:

Texas Department of Health
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ATSDR Public Health
Agency for Toxic Substances & Disease Registry Assessments &
Health Consultations

HEALTH CONSULTATION
Arsenic Soil Clean-up Levels

EL PASO COUNTY METALS SURVEY
EL PASO, EL PASO COUNTY, TEXAS

SUMMARY AND STATEMENT OF ISSUES

In response to recommendations made in previous health consultations, the U.S.
EnvironmentalProtection Agency Region 6 (EPA-6) contracted with the College of Veterinary
Medicine at theUniversity of Missouri, Columbia (CVMUM) to assess the relative
bioavailability of arsenic in soilfrom the El Paso remediation area. Using data from this
study, scientists from the TexasCommission of Environmental Quality (TCEQ) and EPA-6,
proposed a residential soil clean-uplevel of 46 milligrams per kilogram (mg/kg). The EPA
has asked the Texas Department of Health(TDH) and the Agency for Toxic Substances and
Disease Registry (ATSDR) for an independentassessment to evaluate whether the proposed
residential surface soil clean-up level for arsenic would be protective of public health.

DISCUSSION

Arsenic is a naturally occurring element in the earth's crust and is usually found in
combination withother elements. Arsenic compounds can be classified into three main
groups: 1) inorganic arseniccompounds, 2) organic arsenic compounds, and 3) arsine gas. In
the environment, arsenic is mostoften found as inorganic arsenic, which is formed when
arsenic combines with other elements suchas oxygen, sulfur, and chlorine. Organic forms of
arsenic, which result when arsenic combines withcarbon and hydrogen, are generally
considered less toxic than the inorganic forms. Backgroundconcentrations of arsenic in soil
range from 1 to 40 mg/kg with an average value of about 5 mg/kg(ATSDR, 2000).

Analysis of the toxic effects of inorganic arsenic in soil is complicated by several factors.
First,arsenic can exist in different valence states. A number of studies have noted differences
in therelative toxicity of these compounds, with trivalent arsenites tending to be somewhat
more toxic thanthe pentavalent arsenates (Byron, 1967; Gaines, 1960; Maitani, 1987,
Sardana, 1981; Whillhite,1981). For the purposes of this consultation, we have not
emphasized the difference in toxicitybetween the arsenates and the arsenites because in most
instances, this difference is reasonably small(about 2-3 fold) and is often within the bounds
of uncertainty regarding the No Observed AdverseEffect Levels (NOAELS) or Lowest
Observed Adverse Effect Levels (LOAELS). In addition, thedifferent forms of arsenic may be
interconverted, both in the environment and in the body and as inmost cases involving
human exposure, the precise chemical speciation will not always be known.

Second, although both inorganic and organic arsenic compounds in water generally are well
absorbed(over 90 percent of an ingested dose of inorganic trivalent or pentavalent arsenic in
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water isabsorbed), most scientists would agree that arsenic in soil probably is not as well
absorbed. Whilewe often do not know the actual bioavailability of arsenic in soil, the average
bioavailability ofarsenic in the soil from this area (as determined by CVMUM) was 40%.
TCEQ used thisbioavailability factor to calculate a proposed residential soil clean-up level of
46 mg/kg.

Third, there is some evidence that the mechanisms that the body uses to distribute,
metabolize, andexcrete arsenic may result in the ability of the body to detoxify much of the
arsenic. Most organicand inorganic arsenic leaves the body in urine within a few days of
exposure, although some remainsin the body for several months or longer. The metabolism
of arsenic in humans has been wellstudied and involves two basic processes: 1)
oxidative/reduction reactions that interconvert arsenateand arsenite, and 2) methylation
reactions, which convert arsenite to the organic formsmonomethylarsonic acid (MMA) and
dimethylarsinic acid (DMA). Human exposure to eitherinorganic arsenites or arsenates
results in increased urinary levels of inorganic arsenite, inorganicarsenate, MMA and DMA
(ATSDR, 1993). The relative proportions of these metabolites in urinecan vary depending
upon the type of arsenic administered, the time after exposure, the route ofexposure, and the
dose of arsenic administered. In humans, the relative proportions are usually about40-60%
DMA, 20-25% inorganic arsenic, and 15-25% MMA. The liver is apparently the main siteof
the methylation process and the enzymes involved apparently require arsenite as a substrate.
Thus, although the methylation products generally predominate, arsenate is not methylated
unlessit is first reduced to arsenite.

Since the methylated metabolites of arsenic are less toxic than inorganic arsenic, methylation
maybe an important detoxification mechanism. Because the methylation of arsenic is an
enzymaticprocess that could be saturated, the dose at which this saturation occurs is an
important issue. Limited human data suggest that doses up to approximately 200 Apg/day
are sufficiently methylated,but that doses above this level may begin to saturate the system,
leading to inorganic arsenicaccumulation in tissues. These observations are uncertain
because they are based on limited data. Since the dose rate at which the methylating capacity
becomes saturated is uncertain and cannot beprecisely defined with current data it would be
inappropriate to base public health decisions on thesedata. In addition, the pattern of arsenic
methylation following chronic low-level exposure to arsenichas not been adequately studied.
Although under normal conditions, the availability of methyldonors (i.e., methionine,
choline, and cysteine) apparently does not affect the rate of detoxification;dietary
deficiencies such as low choline, low methionine, and low protein may reduce the ability
todetoxify arsenic.

Non-Carcinogenic Effects

By the oral route, the effects most likely to be of human health concern are gastrointestinal
irritation,decreased production of red and white blood cells, abnormal heart function, blood
vessel damage,impaired nerve function causing a "pins and needles" sensation in the hands
and feet, and a groupof skin diseases, including hyperkeratosis. Most of the non-cancer
effects begin to occur at similaroral exposure levels. Ingestion of food or water with 0.3 to 30
ppm of arsenic can cause stomachand intestinal irritation. The minimal dose at which these
effects usually are observed in humansafter chronic ingestion of arsenic ranges from 0.012
milligrams of arsenic per kilogram of bodyweight per day (mg/kg/day) to 0.1 mg/kg/day.

Although there is no evidence to suggest that arsenic can injure pregnant women or their
fetuses,studies of animals show that doses large enough to cause illness in pregnant females
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also may causelow birth weight, fetal malformations, or fetal death. One of the most
characteristic effects oflong-term oral exposure to inorganic arsenic is a pattern of skin
changes that includes a darkeningof the skin and formation of hyperkeratotic warts or corns
on the palms, soles, and torso. Currentlythis end-point is considered the most appropriate
basis for establishing a chronic oral Minimal RiskLevel (MRL) or Reference Dose (RfD).
However, other end-points (liver injury, vascular disease,and neurological effects) also
appear to have similar thresholds (ATSDR, 2000).

In one study of a very large population, Tseng (1968), found no adverse effects in any person
withan average total daily intake of inorganic arsenic (water plus food) of 0.0008
mg/kg/day. This studyhas served as the basis for both ATSDR's MRL and EPA's RfD, both of
which are 0.0003 mg/kg/day. Both the RfD and the MRL were derived by dividing the
0.0008 mg/kg/day NOAEL by anuncertainty factor of three (3) to account for both the lack
of data on reproductive toxicity and toaccount for some uncertainty as to whether the
NOAEL accounts for all sensitive individuals. Thereis not a clear consensus among scientists
regarding the oral RfD. Arguments for various valueswithin a factor of 2-3 of the
recommended RfD value have been made.

To evaluate the proposed clean-up level of 46 ppm arsenic in surface soil, we
independentlyevaluated the exposure that children might receive from all sources (soil
ingestion, aboveground andbelowground vegetables, dermal absorption, and inhalation). We
applied the bioavailability factorof 40% to the ingestion scenarios. We used children because
they constitute the sub-populationmost likely to experience the highest levels of exposure to
arsenic in soil (due to play activities andnormal hand-to-mouth exposure) and because their
dose of arsenic relative to body weight is higherthan that of adults (ATSDR, 1995). Assuming
a maximum soil arsenic concentration of 46 mg/kgand combined exposure from all sources,
the estimated daily dose that a child would receive(0.000313 mg/kg/day) is equivalent to
EPA's RfD of 0.0003 mg/kg/day. Therefore, with respect tonon-carcinogenic health effects
the proposed cleanup level of 46 mg/kg for arsenic in soil is adequateto protect children
(See Appendix A for pathway-specific parameters and results).

Short-Term or Sporadic Pica Behavior

Soil pica behavior (ingestion of more than 1.0 gram of soil per day) may occur in a sizable
portionof children throughout the year (Calabrese, 1997). While any individual child may
only exhibit picabehavior infrequently, the behavior is not limited to a small subset of the
population. It has beenestimated that approximately 62% of children will ingest >1.0 gram of
soil on 1-2 days/year. Additionally, 42% of children will ingest >5 grams of soil and 33% will
ingest >10 grams of soil on1-2 days per year. For some contaminants periodic pica episodes
potentially could result in acuteintoxication (Calabrese, 1997). To explore the potential
public health significance of pica behaviorat this site, we considered the scenario of a 15 kg
child who ingested 5,000 mg of soil per day for14-21 days. At a soil arsenic concentration of
46 mg/kg and a bioavailability factor of 40%, the dailydose of absorbed arsenic during the
pica events would be approximately 0.006 mg/kg/day - wellbelow the acute LOAEL for
serious effects (0.050 mg/kg/day) reported by Mizuta, 1956. Indeed,for such a child, the soil
arsenic level would have to exceed 375 mg/kg in order for the child toabsorb a dose
exceeding the acute LOAEL. Alternatively, the child would have to ingest 40.8 gramsof soil
per day for 14-21 days at the proposed clean-up level of 46 mg/kg in order to exceed the
acuteLOAEL for arsenic. The effects associated with this acute LOAEL include nausea,
vomiting,diarrhea, occult blood in the feces and gastric and duodenal juice, and abnormal
electrocardiogram(Mizuta, 1956). Based on these data, we would not expect to see any
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children exibiting signs orsymptoms of acute toxicity from arsenic as a result of short-term
or sporadic pica behavior (See Appendix B for pathway-specific parameters and results).

Carcinogenic Effects of Arsenic

A large number of epidemiologic studies and case reports provide evidence that ingestion of
arsenicincreases the risk of developing cancer. The most common effect is increased risk of
multiple skincancers. Some of the skin cancers develop from hyperkeratotic warts or corns
characteristic ofchronic arsenic exposure. Multiple basal cell carcinomas may also occur,
usually from cells notassociated with hyperkeratinization. In most cases, skin cancer
develops only after prolongedexposure; however, several studies have reported skin cancer
in people exposed for less than oneyear. Liver, bladder, kidney, and lung cancer also have
been associated with oral exposure to arsenic(Smith, 1992), but these associations are less
well established and currently not suitable for inclusionin risk estimates.

Based on the epidemiological studies, the EPA has classified arsenic as a Group A "known
human"carcinogen. This classification is based on consistent evidence of increased risk of
lung cancer inworkers exposed to airborne arsenic contaminated dust (EPA, 1984) and on
the clear dose-dependentrelationship between ingested arsenic and skin cancer (Tseng, 1968
& 1977).

Using the dose-response data from the 1968 Tseng study, the EPA derived an oral cancer
slope factorof 1.5 (mg/kg/day)-! for inorganic arsenic using a model that assumes the dose-
response curve islinear at low doses. The fact that the body may detoxify arsenic through
methylation suggests thatthe dose-response curve for arsenic may be non-linear at low
doses. Thus, the slope factor basedon the linear model may over-estimate cancer risks at low
doses. The EPA has concluded thatalthough the current slope factor might overestimate low
dose risk, data are too limited to permit aquantitative adjustment of the slope factor (EPA,
1988). Based on the above slope factor, weestimated the excess lifetime risk for developing
cancer, associated with exposure from soilingestion, above- and below-ground home-grown
vegetable ingestion, soil dermal contact, andair/dust inhalation combined to 46 ppm arsenic
in surface soil from all pathways for 30 years, to be5.74 x 10-6. Qualitatively, we would
interpret this risk level as no apparent increased lifetime riskfor developing cancer (See
Appendix C for pathway-specific parameters and results).

CONCLUSIONS

Based on what we know about the effects of arsenic on the human body under normal
exposureconditions and after applying the results of the arsenic bioavailability study
conducted by CVMUMTto the ingestion exposure scenarios, TDH and ATSDR conclude the
following:

1. Considering all pathways of exposure to inorganic arsenic in surface soil, we would not
expect a soil clean-up level of 46 mg/kg to result in adverse non-carcinogenic health
effects in children or adults.

2. The proposed clean-up level of 46 mg/kg of arsenic in surface soil is not expected to be
a problem (with respect to serious or less serious adverse health effects) even in
children with short-term or sporadic pica behavior who may eat up to 5,000 mg soil
per day for up to 14 days in any one year period.
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3. Long-term exposures (30 years) associated with the proposed clean-up level of 46
mg/kg of arsenic in surface soil would result in no apparent increased lifetime risk of
developing cancer.

4. Based on conclusions 1, 2, and 3 above, the proposed cleanup level of 46 mg/kg for
arsenic in surface soil at this site would pose no apparent public health hazard.

5. This assessment does not evaluate exposure risks associated with significant chronic
pica behavior.

RECOMMENDATIONS
Not applicable

PUBLIC HEALTH ACTION PLAN
Not applicable

AUTHORS, TECHNICAL ADVISORS, AND ORGANIZATIONS
Report Prepared by

Richard Beauchamp, MD
Senior Medical Toxicologist
Environmental Epidemiology and Toxicology Division

John F. Villanacci, PhD
Director
Environmental Epidemiology and Toxicology Division

ATSDR Regional Representatives
Jennifer Lyke

Regional Representative

ATSDR Region 6

Karl Markiewicz, Ph.D.
Regional Representative
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Robert Knowles, MS, REHS
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Superfund Site Assessment Branch
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Summary of Hazard Quotients and Daily Doses of Arsenic Resulting from Combined Exposure Through Various
Pathways to a Given Residential Soil Arsenic Concentration:

CoC Concentration in Soil (mg As/kg soil) (Soil As Conc. of

Paraml 1,4 ogas mg/kg gives hazard quotient of 1.000000) Concsoi 46.0000f mg As/kg soil
ltem # Result for Exposure Pathway Term Value| Units
HQ-3.2 [Hazard Quotient for Soil Ingestion SOiIHQ,ng_NC 0.784170] -
HQ-7.2 |Hazard Quotient for HG AbgVeg Ingestion APIVeIHQ g e 0.099382( -
HQ-7.4 |Hazard Quotient for HG BgVeg Ingestion BIVIHQmgne 0.030496( -
HQ-2.2 |Hazard Quotient for Soil Dermal Contact SOiIHQDe,m_NC 0.129388] -
HQ-1.2 [Hazard Quotient for Air/Dust Inhalation A"Hanh_Nc 0.000015] -
HQ - Tot |Total HQ from Soil & Vege Ingestion, Dust Inhalation, and Dermal Contact = 1.043451] -
Iltem # Result for Exposure Pathway Term Value| Units
DD -3.2 [Daily Dose of As from Soil Ingestion SOiIDosemg_,\,C 2.353E-04| mg As/kg BW/day
DD-7.2 |Daily Dose of As from HG AbgVeg Ingestion AP9VeID0s e g NG 2.981E-05| mg As/kg BW/day
DD-7.4 |Daily Dose of As from HG BgVeg Ingestion BgVegDoselng_,\,c 9.149E-06| mg As/kg BW/day
DD -2.2 |Daily Dose of As from Soil Dermal Contact SOiIDoseDe,m_NC 3.882E-05| mg As/kg BW/day
DD -1.2 |Daily Dose of As from Soil Dermal Contact A"Doselnh_Nc 4.445E-09| mg As/kg BW/day
DD - Tot |Total DD from Soil & Vege Ingestion, Dust Inhalation, and Dermal Contact = 3.130E-04| mg As/kg BW/day
HQ - 3.2 Ingestion of NonCarcinogenic CoCs in Soil - Soil HQ Ing.NC
Item # |Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concggj 46.00| mg As/kg soil

2 Soil Ingestion Rate - Child - Residential (mg/day) IRsoil.ch.Res 200| mg soil/day

3 Conversion Factor (mg to kg) CFmgkg 1.00E-06| kg soil/mg soil

4 Exposure frequency - Child - Residential (days/yr) EFchRes 350| daysl/yr

5 Exposure Duration - Child - Residential (yr) EDch Rres 6| yr

6 Relative Bioavailability Factor (unitless) RBAF 04| -

7 Oral Reference Dose (mg/kg/day) RfDoy 0.0003| mg As/kg BW/day

8 Average Body Weight - Child 0-6 (kg) AIBWch 0.6 15| kg BW

9 Averaging Time - NonCarcinogens - Child - Residential (yr) ATnc.ch.Res 6| yr

10 Days per Year DpY 365| days/yr
HQ-3.2 [|Hazard Quotient for Soil Ingestion SO”Hng.NC 0.784170] -
DD-3.2 |Daily Dose of As from Soil Ingestion SO”DoseInngC 2.353E-04| mg As/kg BW/day
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HQ - 7.2 Ingestion of NonCarcinogenic CoCs in Home-Grown Above-Ground Vegetables - AbgVeg HQ Ing.NC

Iltem # |Exposure Factor Term Value| Units
1 CoC Concentration in Soil (mg As/kg soil) Concsyj 46.00] mg As/kg soll
2 Partition coefficient for As in Abg vege vs soil (g soil/lg DW) PCabg:soil 0.01] g soil/lg DW
3 Vege Ingestion Rate - Child - HG AbgVege (g As Consumed/dgIRabg.ch.Rres 14.567| g AC/day
4 Conversion Factor (g As Consumed to g Dry Weight) CFac.ow 17.4%| g DW/g AC
5 Conversion Factor (g to kg) CFgikg 1.000E-03]| kg soil/g soil
6 Exposure Frequency - Child - Residential (days/yr) EFchRes 350| days/yr
7 Exposure Duration - Child - Residential (yr) EDch Res 6| yr
8 Relative Bioavailability Factor (unitless) RBAF 04| -
9 Oral Reference Dose (mg/kg/day) RfDor 0.0003| mg As/kg BW/day
10 Average Body Weight - Child 0-6 (kg) A9BWch 0.6 15| kg BW
11 Days per Year DpY 365| days/yr
12 Averaging Time - NonCarcinogens - Child - Residential (yr) ATnc.ch.Res 6| yr
HQ-7.2 |Hazard Quotient for HG AbgVeg Ingestion AP9VeIHQ g e 0.099382| -
DD-7.2 |Daily Dose of As from HG AbgVeg Ingestion AbgVegDoselng_,\,C 2.981E-05| mg As/kg BW/day

HQ - 7.4 Ingestion of NonCarcinogenic CoCs in Home-Grown Below-Ground Vegetables - BgVeg HQ Ing.NC

Item # |Exposure Factor Term Value| Units
1 CoC Concentration in Soil (mg As/kg soil) Concgyj) 46.00| mg As/kg soil
2 Partition coefficient for As in Abg vege vs soil (g soil/lg DW) PCabg:soil 0.008| g soil/g DW
3 Vegetable Ingestion Rate - Child - BelowGround Vegetables  |IRpg.ch.res 4.379| g AC/day
4 Conversion Factor (As Consumed to Dry Weight) CFac.ow 22.2%| g DW/g AC
5 Conversion Factor (g to kg) CFgxg 1.000E-03]| kg soil/g soil
6 Exposure Frequency (days/yr) EFchRes 350| daysl/yr
7 Exposure Duration - Child EDch Rres 6| yr
8 Relative Bioavailability Factor (unitless) RBAF 04| -
9 Oral Reference Dose (mg/kg/day) RfDo 0.0003| mg As/kg BW/day
10  |Average Body Weight - Child 0-6 (kg) AIBWch 0.6 15| kg BW
11 Days per Year DpY 365| days/yr
12 Averaging Time - NonCarcinogens - Child - Residential (yr) ATnc.ch.Res 6| yr
HQ-7.4 |Hazard Quotient for HG BgVeg Ingestion B9V Qg e 0.030496( -
DD-7.4 |Daily Dose of As from HG BgVeg Ingestion B9VeID0SsE|Ng NG 9.149E-06| mg As/kg BW/day
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HQ - 2.2 Dermal Contact with NonCarcinogenic CoCs in Soil - Soil HQ Derm-NC
Item # |Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concsyj 46.00] mg As/kg soll

2 Soil-to-Skin Adherance Factor - Child - Res (mg soillcm?/day) |AFch.Res 0.2| mg soillcm*/day

3 Dermal Absorption Fraction (unitless) ABSy4 0.03] -

4 Skin Surface Area - Child - Residential (cm?) SAC Res 2200| cm?

5 Conversion Factor (mg to kg) CFmgkg 1.00E-06| kg soil/mg soil

6 Exposure Duration - Child - Residential (yr) EDch Res 6| yr

7 Exposure frequency - Residential EFRes 350| days/yr

8 Reference Dose Dermal (mg/kg-day) RfDy 0.0003| mg As/kg BW/day

9 Average Body Weight - Child 0-6 (kg) A9BWen 0.6 15| kg BW

10 Averaging Time - NonCarcinogens - Child - Residential (yr) ATnc.chRes 6] yr

11 Days per Year DpY 365| days/yr
HQ-2.2 |Hazard Quotient for Soil Dermal Contact S""HQDe,mNC 0.129388| -
DD-2.2 |Daily Dose of As from Soil Dermal Contact SOiIDoseDe,m_NC 3.882E-05| mg As/kg BW/day
HQ - 1.2 Inhalation of NonCarcinogenic CoCs in Air - Air HQ Inh-NC

Item # |Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concsyj 46.00] mg As/kg soll

2 Suspended Particulate Level (kg soil/m3) SPL 2.160E-10| kg soil/m®

3 Conversion Factor (mg:pg) CFmgiug 1000| pg As/mg As

4 Exposure Frequency - Child - Residential (days/yr) EFchRes 350| days/yr

5 Exposure Duration - Child - Residential (yr) EDch.Res 6| yr

6 Reference Concentration (jig As/m>) (RAB Estimate) RfC 0.64286| g Asim®

7 Days per Year DpY 365| days/yr

8 Averaging Time - NonCarcinogens - Child - Residential (yr) ATNc.chRes 6| yr
HQ-1.2 [Hazard Quotient for Air/Dust Inhalation AirHth‘NC 1.482E-05] -

9 Average Respiratory Daily Volume 0-6 (m3/day) AVgRDVO,G 7.00] m3/day

10  |Average Body Weight - Child 0-6 (kg) A9BWeh 0.6 15.0| kg BW

11 Conversion Factor (mg:pg) CFmgug 1000| pg/mg
DD-1.2 |Daily Dose of As from Soil Dermal Contact A" Dosenn ne 4.4453E-09] mg As/kg BW/day
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HQ - 1.2b Calculation of Particulate Emission Factor (PEF) and Suspended Particulate Level (SPL)
Item # |Parameter Description Term Value| Units

1 Width of Contaminated Area (m) LS 45| m

2 Wind Speed in Mixing Zone (m/sec) \% 2.25| misec

3 Diffusion Height (m) DH 2[ m

4 Conversion Factor (hr to sec) CFhr-sec 3600| sec/hr

5 Conversion Factor (kg to g) CFkg:g 1000| g soil/kg soil

6 Area of Contamination (2023.5 m” = 0.5 acre) (m°) A 2025 m?

7 Respirable Fraction (g/m>-hr) RF 0.036| g/mZhr

8 Fraction of Vegetative Cover (unitless) G of -

9 Mean Annual Wind Speed (m/sec) Un 4.5 m/sec

10 Equivalent Threshold Value of Wind Speed at 10 m (m/sec) U, 12.8| m/sec

11 Function Dependent on U,,/U; (unitless) F(x) 0.0497| -

12 Particulate Emission Factor (m®kg soil) PEF 4.631E+09| m3kg soil

13 Suspended Particulate Level (kg soil/m®) SPL 2.160E-10| kg soil/m®
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HQ - 3.2p,365 Ingestion of NonCarcinogenic CoCs in Soil (Pica Behavior x 2 days out of 365) - **'HQpcing e
Item # Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concsg 46.00] mg As/kg soil

2 Soil Ingestion Rate - Pica Child - Residential (mg/day) IRsoil.pch.Res 5000 mg soil/day

3 Conversion Factor (mg soil to kg soil) CFmgkg 1.00E-06| kg soil/mg soil

4 Exposure days - Pica Child - Residential (days/yr) EFpch.Res 2| dayslyr

5 Relative Bioavailability Factor (unitless) RBAF 04| -

6 Acute Oral LOAEL for Serious Effects’ (mg/kg/day) LOAEL pc.or 0.05| mg As/kg BW/day

7 Average Body Weight - Child 0-6 (kg) A9B\Weh 0.6 15[ kg BW

8 Days per Year DpY 365| days/yr
HQ- 3.2py565  |Annualized HQ for Short-Term Pica Soil Ing - 2/365 S"HQpch ngNC 0.00067| -
DD-3.2pp3s5  |Annualized DD of As, Short-Term Pica Soil Ingest. S'Dosepch ing ne 3.361E-05| mg As/kg BW/day
"Acute Oral LOAEL for Serious Effects = 0.05 mg/kg/day with 2-3 week exposure duration (Mizuta et al., 1956)
HQ - 3.2p,14 Ingestion of NonCarcinogenic CoCs in Soil (Pica Behavior x 2 days out of 14) - **'HQechngne

Item # Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concgy 46.00] mg As/kg soil

2 Soil Ingestion Rate - Pica Child - Residential (mg/day) IRsoil.PCh.Res 5000 mg soil/day

3 Conversion Factor (mg soil to kg soil) CFmgkg 1.00E-06| kg soil/mg soil

4 Exposure days - Pica Child - Residential (days/yr) EFpch.Res 2| dayslyr

5 Relative Bioavailability Factor (unitless) RBAF 04| -

6 Acute Oral LOAEL for Serious Effects” (mg/kg/day) LOAEL ac or 0.05 mg As/kg BW/day

7 Average Body Weight - Child 0-6 (kg) AOBWeh 0.6 15| kg BW

8 Days Exposure Producing Less Serious to Serious Symptoms |DpS 14| dayslyr
HQ-32pp14  |HQfor Short-Term Pica Soil Ingestion - 2/14 S HQpchngNe 0.01752| -
DD - 3.2p14 Daily Dose of As, Short-Term Pica Soil Ingestion SOilDosePCh.Ing.NC 8.762E-04| mg As/kg BW/day

"Acute Oral LOAEL for Serious Effects = 0.05 mg/kg/day with 2-3 week exposure duration (Mizuta et al., 1956)
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HQ - 3.2p1414 Ingestion of NonCarcinogenic CoCs in Soil (Pica Behavior x 14 days out of 14) - SO”HQPChA.ng,NC
Item # Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concsyil 46.00| mg As/kg soil

2 Soil Ingestion Rate - Pica Child - Residential (mg/day) IRsoilpch.Res 5000| mg soil/day

3 Conversion Factor (mg soil to kg soil) CFingikg 1.00E-06| kg soil/mg soil

4 Exposure days - Pica Child - Residential (days/yr) EFpch.Res 14| dayslyr

5 Relative Bioavailability Factor (unitless) RBAF 04| -

6 Acute Oral LOAEL for Serious Effects” (mg/kg/day) LOAELac.or 0.05| mg As/kg BW/day

7 Average Body Weight - Child 0-6 (kg) AOBWeh 06 15[ kg BW

8 Days Exposure Producing Less Serious to Serious Symptoms [DpS 14| dayslyr
HQ-3.2p14n4  |HQ for Short-Term Pica Soil Ingestion - 14/14 S HQpchngNe 0.12267| -
DD - 3.2p14114 Daily Dose of As, Short-Term Pica Soil Ingestion S""DosePCh.mNC 6.133E-03| mg As/kg BW/day

! Acute Oral LOAEL for Serious Effects = 0.05 mg/kg/day with 2-3 week exposure duration (Mizuta et al., 1956)

RBEL 3.2, oar. - Soil Arsenic Concentration Needed to Exceed the Acute LOAEL® for Serious Effects for Arsenic Under
Soil Pica Conditions (assuming a 15 kg child ingesting 5,000 mg soil per day for 2-3 weeks)

Item # Exposure Factor Term Value| Units

1 Acute Oral LOAEL for Serious Effects’ (mglkg/day) LOAEL ¢ or 0.05| mg As/kg BW/day

2 Hazard Quotient for Short-Term Pica Soil Ingestion S’O"HQF,.,HQ.NC 1.00000]| -

3 Average Body Weight - Child 0-6 (kg) AOBWeh 06 15[ kg BW

4 Days Exposure Producing Less Serious to Serious Symptoms [DpS 14| dayslyr

5 Soil Ingestion Rate - Pica Child - Residential (mg/day) IRsoilpch.Res 5000| mg soil/day

6 Conversion Factor (mg soil to kg soil) CFingikg 1.00E-06| kg soil/mg soil

7 Exposure days - Pica Child - Residential (days/yr) EFpch.Res 14( dayslyr

8 Relative Bioavailability Factor (unitless) RBAF 04| -
ol Conc oas.  [COC Concentration in Soil (mg As/kg soil) S RBELpcn.14 375.00| mg As/kg soil
DD - 3.2p14114 Daily Dose of As, Short-Term Pica Soil Ingestion SO"DosePCh.mgA,\,C 0.0500| mg As/kg BW/day

*Acute Oral LOAEL for Serious Effects = 0.05 mg/kg/day with 2-3 week exposure duration (Mizuta et al., 1956)

19




ATSDR

AGENCY FOR TOXIC SUSSTANCES
El Paso County Metals Survey RMO DISEASE REGISTRY

Appendix C: Summary of Carcinogenic Risk Levelsand Daily Doses of Arsenic from
Various Pathways

20



ATSDR

El Paso County Metals Survey NS CiEAce REQITRT
Appendix C. Carcinogenic CoCs Page 1 of 4

Summary of Carcinogenic Risk Levels and Daily Doses of Arsenic Resulting from Combined Exposure Through
Various Pathways to a Given Residential Soil Arsenic Concentration:

CoC Concentration in Soil (mg As/kg soil) (A soil As Conc. of

Paraml g1 0779 mg/kg produces a risk of 1.00000E-05) Concs,j 46.0000 mg As/kg soil
Param?2 |Exposure Duration - Adult - Residential (yr) EDagd Res 30| yr
Iltem # Result for Exposure Pathway Term Value| Units
Risk - 3.1|Carcinogenic Risk Level for Soil Ingestion SOiIRng_C 1.620E-06| -
Risk - 7.1|Carcinogenic Risk Level for AbgVeg Ingestion AbgVegRL,ng_c 2.418E-06] -
Risk - 7.3|Carcinogenic Risk Level for BgVeg Ingestion BIVEIRL 1ng-c 6.914E-07] -
Risk - 2.1|Carcinogenic Risk Level for Soil Dermal Contact SO'RL perm-c 9.971E-07| -
Risk - 1.1|Carcinogenic Risk Level for Air/Dust Inhalation ATRL jah-c 1.755E-08] -
Risk - Tot|Total Risk from Soil & Vege Ingestion, Dust Inhalation, and Dermal Contact = 5.744E-06| -
Item # Result for Exposure Pathway Term Value| Units
DD - 3.1 |Daily Dose of As from Soil Ingestion S""Dosemg_C 1.080E-06| mg As/kg BW/day
DD - 7.1 |Daily Dose of As from AbgVeg Ingestion AP9VeID0se g c 1.612E-06] mg As/kg BW/day
DD - 7.3 |Daily Dose of As from BgVeg Ingestion BgvegDosemg_C 4.609E-07| mg As/kg BW/day
DD - 2.1 |Daily Dose of As from Soil Dermal Contact SoiIDoseDerm.C 6.647E-07| mg As/kg BW/day
DD - 1.1 |Daily Dose of As from Air/Dust Inhalation AirDoselnh_c 1.166E-09 mg As/kg BW/day
DD - Tot |Total Daily Dose of As from Soil & Vege Ing, Dust Inh, and Dermal Contact = 3.819E-06| mg As/kg BW/day
Risk - 3.1 Ingestion of Carcinogenic CoCs in Soil - Soil Risk Ing-C (mg/kg)
Item # |Exposure Factor Term Value| Units
1 CoC Concentration in Soil (mg As/kg soil) Concsgyj 46.00] mg As/kg soil
2 Age-Adjusted Soil Ingestion Rate IRsoil.AgeAd;j.res 100.0] mg soil/day
3 Conversion Factor (mg:kg) CFmgikg 1.00E-06| kg soil/mg soil
4 Exposure Frequency - Adult - Residential (days/yr) EFad.Res 350| days/yr
5 Exposure Duration - Adult - Residential (yr) EDad Res 30.0] yr
6 Oral Slope Factor (mg/kg/day)™ SFo 1.5| (mg As/kg BW/day)™
7 Modifying Factor (for As) (unitless) MF 0.1] -
8 Relative Bioavailability Factor (unitless) RBAF 0.4] -
9 Averaging Time - Carcinogens ATc 70.0| yr
10 Average Body Weight - Adult (kg BW) AVOBW pg 70.0] kg BW
11 Days per Year DpY 365| dayslyr
Risk - 3.1|Carcinogenic Risk Level for Soil Ingestion SO”Rng_C 1.620E-06| -
DD - 3.1 |Daily Dose of As from Soil Ingestion SOiIDose,ng_C 1.080E-06] mg As/kg BW/day
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Risk - 7.1 Ingestion of Carcinogenic CoCs in Above-Ground Vegetables - AbgVeg Risk Ing-C (mg/kg)

Item # [Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concsyj 46.00] mg As/kg soil
2 Ingestion Rate for Above-Ground Vegetables (g AC/day) IRAbg.AgeAd).Res 34.306] g AC/day
3 Exposure Frequency (days/yr) EFad.Res 350| dayslyr
4 Exposure Duration - Adult - Residential (yr) EDad Res 30.0| yr
5 Conversion Factor (g As Consumed to g Dry Weight) CFacow 17.4%| g DW/g AC
6 Partition coefficient for As in Abg vege vs soil (g soil/g DW) PCabg:soil 0.01| g soillg DW
7 Oral Slope Factor (mg/kg/day)™ SFor 1.5 (mg As/kg BW/day)™
8 Modifying Factor (for As) (unitless) MFas 0.1] -
9 Relative Bioavailability Factor RBAF 1] -
10 Conversion Factor (g/kg) CFkgg 1.000E+03]| g soil/kg soil
11 Lifetime Average body weight (males & females combined) Avg BW .79 70.0| kg BW
12 Days per Year DpY 365| dayslyr
13 Averaging Time - Carcinogens ATc adRes 70| yr

Risk - 7.1|Carcinogenic Risk Level for AbgVeg Ingestion AbgVegRL,ng_c 2.418E-06] -

DD - 7.1 |Daily Dose of As from AbgVeg Ingestion AbgVegDose,ng_Nc 1.612E-06] mg As/kg BW/day

Risk - 7.3 Ingestion of Carcinogenic CoCs in Below-Ground Vegetables - BgVeg RBEL Ing-C (mg/kg)
Item # [Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concsyj 46.00] mg As/kg soil
2 Ingestion Rate for Below-Ground Vegetables (g AC/day) IRBg.AgeAd].Res 9.610| g AC/day
3 Exposure Frequency (days/yr) EFad.Res 350| dayslyr
4 Exposure Duration (yr) EDad Res 30| yr
5 Conversion Factor (As Eaten to Dry Weight) CFae-pw 22.2%| g DW/g AC
6 Partition coefficient for As in Bg vege vs soil (g soil/lg DW) PCgg:soil 0.008| g soillg DW
7 Oral Slope Factor (mg/kg/day)™ SFor 1.5 (mg As/kg BW/day)™
8 Modifying Factor (for As) (unitless) MFas 0.1] -
9 Relative Bioavailability Factor RBAF 1] -
10 Conversion Factor (kg to g) CFkgg 1.000E+03]| g soil/kg soil
11 Lifetime Average body weight (males & females combined) Avg BW .79 70.00| kg BW
12 Days per Year DpY 365| dayslyr
13 |Averaging Time - Carcinogens ATc Ad.Res 70[ yr

Risk - 7.3|Carcinogenic Risk Level for BgVeg Ingestion BIVEIRL 1ng-c 6.914E-07 -

DD - 7.3 |Daily Dose of As from BgVeg Ingestion B9VeIDose g ne 4.609E-07| mg As/kg BW/day
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Appendix C. Carcinogenic CoCs

Risk - 2.1 Dermal Contact with Carcinogenic CoCs in Soil - Soil RBEL Derm-C (mg/kg)

Page 3 of 4

Iltem # |Exposure Factor Term Value| Units
1 CoC Concentration in Soil (mg As/kg soil) Concsil 46.00] mg As/kg soil
2 Exposure Frequency - Residential EFRes 350| days/yr
3 Dermal Slope Factor (mg/kg-day)™ SFp 15[ (mg Aslkg BW/day)™
4 Dermal Adjustment Factor (mg/kg/day)-yrs DF pgj 351.6| (mg soil’lkg BW/day)-yrs
5 Dermal Absorption Fraction (unitless) ABSy 0.03| -
6 Conversion Factor (mg to kg) CFmgikg 1.00E-06]| kg soil/mg soil
7 Modifying Factor for Arsenic (unitless) MF 0.1] -
8 Averaging Time - Carcinogens ATc 70| yr
9 Days per Year DpY 365| days/yr
Risk - 2.1|Carcinogenic Risk Level for Soil Dermal Contact Sc’“RLDerm_C 9.971E-07| -
DD -2.1 |Daily Dose of As from Soil Dermal Contact SOi'DoseDerm_c 6.647E-07| mg As/kg BW/day
RBEL - 2.1b Calculation of Dermal Adjustment Factor (mg/kg/day)-yrs - DF.Ad]
Iltem # [Parameter Description Term Value| Units
1 Age-Specific Skin Surface Area 0-6 (cm?) SAos 2200{ cm?
2 Age-Specific Adherance Factor 0-6 (mg/cm®/day) AFo.6 0.2| mg soillcm?/day
3 Age-Specific Exposure Duration 0-6 (yr) EDos 6] yr
4 Age-Specific Body Weight 0-6 (kg) BWoy.6 15| kg BW
5 Age-Specific Skin Surface Area 6-18 (cm?) SAs.18 3500{ cm?
6 Age-Specific Adherance Factor 6-18 (mg/cm?/day) AFg.18 0.1] mg soillcm?/day
7 Age-Specific Exposure Duration 6-18 (yr) EDg.18 12| yr
8 Age-Specific Body Weight 6-18 (kg) BWsg.18 45| kg BW
9 Age-Specific Skin Surface Area 18-30 (cm?) SA1g-30 4800| cm?
10  |Age-Specific Adherance Factor 18-30 (mg/cm?/day) AF18.30 0.1] mg soillcm?/day
11 Age-Specific Exposure Duration 18-30 (yr) ED1s.30 12| yr
12 Age-Specific Body Weight 18-30 (kg) BWis.30 70| kg BW
13 Dermal Adjustment Factor (mg/kg/day)-yrs DF g 351.6] (mg soil’lkg BW/day)-yrs
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Appendix C. Carcinogenic CoCs

Risk - 1.1 Inhalation of Carcinogenic CoCs in Air - Air RBEL Inh-C (mg/m3)

Page 4 of 4

Item # |Exposure Factor Term Value| Units

1 CoC Concentration in Soil (mg As/kg soil) Concsjl 46.00] mg As/kg soil
2 Suspended Particulate Level (kg soil/m3) SPL 2.16E-10| kg soil/m®
3 Conversion Factor (mg:pg) CFmgg 1000 pg As/mg As
4 Exposure Frequency - Adult - Residential (days/yr) EFRes 350| days/yr
5 Exposure Duration - Adult - Residential (yr) EDad Res 30| yr
6 Inhalation Unit Risk Factor (ug/m>)™* URF 0.0043| (ug As/m®)™
8 Days per Year DpY 365| days/yr
9 Averaging Time - Carcinogens (yr) ATc 70| yr

Risk - 1.1|Carcinogenic Risk Level for Air/Dust Inhalation AT RLnhec 1.755E-08] -
10  |Respiratory Daily Volume - Adult (m°/day) RDVad 20.0|] m*/day
11  |Average Body Weight - Adult 0-70 (kg) AOBW et 0.6 70.0| kg BW

DD -1.1 |Daily Dose of As from Air/Dust Inhalation AiIrDoselnh_c 1.166E-09] mg As/kg BW/day

Risk - 1.1b Calculation of Particulate Emission Factor (PEF) and Suspended Particulate Level

(SPL) for Air RBEL

Iltem # |Parameter Description Term Value| Units
1 Width of Contaminated Area (m) LS 45| m
2 Wind Speed in Mixing Zone (m/sec) \% 2.25| m/sec
3 Diffusion Height (m) DH 2l m
4 Conversion Factor (hr to sec) CFursec 3600] sec/hr
5 Conversion Factor (kg to g) CFkg:g 1000] g soil/kg soil
6 Area of Contamination (2023.5 m® = 0.5 acre) (m?) A 2025| m?
7 Respirable Fraction (g/m-hr) RF 0.036| g/m*hr
8 Fraction of Vegetative Cover (unitless) G ol -
9 Mean Annual Wind Speed (m/sec) Un 4.5 misec
10 Equivalent Threshold Value of Wind Speed at 10 m (m/sec) U; 12.8] misec
11 [Function Dependent on Up/U; (Unitless) F(x) 0.0497| -
12 |Particulate Emission Factor (m>/kg soil) PEF 4.631E+09| m3kg soil
13 |Suspended Particulate Level (kg soil/m®) SPL 2.160E-10| kg soil/m®
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