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Health Consultation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR to a specific
request for information about health risks related to a specific site, a chemical release, or
the presence of hazardous material. In order to prevent or mitigate exposures, a
consuitation may lead to specific actions, such as restricting use of or replacing water
supplies; intensifying environmental sampling; restricting site access; or removing the
contaminated material.

In addition, consultations may recommend additional public health actions, such as
conducting health surveillance activities to evaluate exposure or trends in adverse health
outcomes; conducting biological indicators of exposure studies to assess exposure; and
providing health education for health care providers and community members. This
concludes the health consultation process for this site, unless additional information is
obtained by ATSDR which, in the Agency’s opinion, indicates a need to revise or append
the conclusions previously issued.

You May Contact ATSDR Toll Free at
1-800-CDC-INFO
or
Visit our Home Page at: http://www.atsdr.cdc.gov
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Purpose

'The United States Environmental Protection Agency (EPA) has requested the Iowa Department
of Public Health {IDPH) Hazardous Waste Site Health Assessment Program to evaluate the
health impacts of the proposed remedial strategy to be implemented at the lowa City Former
Manufactured Gas Plant Site (FMGP). The proposed remedial strategy to be implemented
incorporates the following: 1) access restrictions through the continued operation of the lowa-
Hlinois Manor and restriction on any future water well installation through continued
implementation of a local environmental covenant; 2) previous site decommissioning activities
that have restricted access to site contaminants; and 3) continued monitoring of the groundwater
to ensure that contaminant levels in groundwater remain the same or are declining in
concentration. This health consultation addresses potential health risks to people from exposure
to the soil and vapors within the property. The information in this health consultation was
current at the time of writing. Data that emerges later could alter this document’s conclusions
and recommendations.

Background

Site History

The lowa City FMGP site is located at 505 Burlington Street, in lowa City, Johnson County,
Iowa. A coal gas production facility occupied the site from the mid-nineteenth century until the
1930's. In subsequent years, all coal gas production equipment was removed, and later the site
was put to varied uses, including a utility company storage area and a bus garage (1). The FMGP
site lies in an extensively developed, mixed commercial and residential area. It is bounded on
the north and east by single and multi-family residences, and on the south and west by small
commercial firms. The 2004 population estimate for [owa City, lowa is 63,027 (2). About 2700
people live within one square mile of the FMGP site (2).

In 1983, a three-story 54-unit apartment building, known as the [owa-Illinois Manor, was
constructed on land where the FMGP once stood. Prior to construction of the building, a passive
venting system was installed beneath a portion of the building to vent any vapors from coal tar
residuals at the site. The apartment building occupies about half of the 1.6 acre site; the
remaining area Is a concrete parking lot used by the approximately 150 tenants. Only small areas
of landscaping and grass exist on-site. Figure 1, included on page 12 of this health consultation,
shows the location of the lowa-Illinois Manor and the location of the historic FMGP structures.
Tenants of the lowa-Illinois Manor are almost exclusively university students, from 19-21 years
of age, with an average tenancy of 1-2 years. The owner of the lowa-[llinois Manor has indicated
that, according to his knowledge, no children have ever lived at the Jowa-Illinois Manor
(personal communication with owner’s legal counsel on June 14, 2006).

Site Characterization and Evaluation

A site characterization was initiated by MidAmerican Energy Company in 1999 and completed in
2004. Site characterization activities included surface and subsurface soil sampling and analysis,
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groundwater sampling and analysis, indoor air sampling and analysis, and surface water and
sediment sampling and analysis (3).

Composite surface soil samples were collected at 0 to 6 inches below ground surface at various
locations around the lowa-Illinois Manor building. Composite soil samples were also collected
at ( to 6 feet below ground surface. In addition, composite soil samples were also cotlected from
a depth of 6 feet to the water table (10 to 12 feet below ground surface). The following table
includes the average concentration of chemicals detected in each of the soil horizons.

Table 1 — Average Concentration of Chemicals in Soil

Chemical Concentration Units | Surface Soil | Soil (0 to 6 fi) | Soil (6 ft to water table)
Cyanide mg/kg 0.805 10.3 NA
Ammonium Nitrate mg/kg ND 195 NA
Nitrate Nitrogen mg/kg 6.88 172 NA
Sulfate mg/kg 50.9 204 NA
Sulfide mg/kg 24 42.6 NA
Mercury mg/kg 0.118 0.0858 NA
Aluminum mg/kg 4730 5180 NA
Arsenic mg/kg 847 7.92 NA
Barium mg/kg 86 102 NA
Cadmivm mg/kg L5 1.41 NA
Chromium mgkg 10.8 6.73 NA
Copper mg/kg 16.3 12.7 NA
Iron mgkg 9050 12200 NA
Lead mg/kg 86.8 49.42 NA
Manganese mg/kg 489 708 NA
Nickel mg/kg 10.7 10.7 NA
Vanadium mg/kg 12.6 15.2 NA
Zinc mg/kg 140 69.4 NA
Thiocyanates mg/kg 12.5 43 NA
Benzene ug/kg 7.8 NA NA
Ethylbenzene _ughkg 57 NA NA
Toluene ugkg 14.7 NA NA
Xylenes, Total ngkg 9.15 NA NA
Cresols, Total mg/kg ND 5.76 22.7
2.4-Dimethylphenol mg/ke ND 8.24 12.2
4-Methylphenol _mg/kg ND 6.94 22.7
Acenaphthene _pe/kg 49.2 7090 1530
Acenaphthylene pg/kg ND 6290 99800
Anthracene perke 82.9 7250 39600
Benzo({a)anthracene pg/ke 220 3890 30700
Benzo(a)pyrene ugkg 174 3260 22600
Benzo(b)fluoranthene ugkg 176 1880 9610
Benzoighi)perylene pg/kg 197 2790 3430
Benzo(k)fluoranthene ug/kg 109 566 7110
Chrysene perke 156 209 18300
Dibenzo(ah)anthracene pg/kg 248 229 140
Fiuoranthene uglkg 315 4270 55400
Fluorene puglke ND 7810 71400
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Table 1 {Cont.} - Average Concentration of Chemicals in Soil

Chemical Concentration Units | Surface Soil | Soil (0 to 6 ft) | Soil (6 ft to water table)
Indeno(!,2,3-dc)pyrene pgkg 124 2740 16700
Naphthalene peke 257 25800 110000
Phenanthrene pg/ke 326 7240 63600
Pyrene uglke 415 4040 43500
2-Methlynaphthalene pe/kg 163 8570 70100

ND — means analyzed but not detected
NA —means not analyzed

The average concentration of chemicals in the soil has been calculated and will be used as an
approximation of the concentration of chemicals that individuals would be exposed to living and
working at the lowa-[llinois Manor.

In addition to soil samples collected at various soil horizon intervals and locations, indoor air
samples were collected within the building’s crawlspace. The crawlspace samples were utilized
since these samples of air would have less interference from chemicals within the apartments and
would have minimal dilution from outside air. The air samples were analyzed for volatile and
semi-volatile organic chemicals. The following table is the average detected concentration of
chemicals that were detected in the air samples from within the crawlspace.

Table 2 — Average Concentration of Chemicals Detected in Crawispace

Chemical Concentration (ug/m’)
Toluene 18.2
Naphthalene 0.16
2-Methlynaphthalene 0.13

A total of 55 groundwater monitoring wells have been installed in the vicinity of the site to
determine the extent of the presence of contaminants. Although contaminants of potential
concern were detected at elevated concentrations, the exposure to groundwater in the vicinity of
the site is non-existent since there are no private or city water wells supplying water for human
consumption within the area affected by the FMGP. Public water is supplied to all areas in the
vicinity of the site through the City of [owa City public water supply. The closest public water
supply well is located approximately 3000 feet to the northwest of the FMGP, beyond the
influence of the FMGP. [n addition, the existing City Code and County Ordinance prohibit
future well installation within the site vicinity. As a result, it is expected the contaminated
groundwater from the FMGP site will not cause any negative health impacts to people living in
lowa City.
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Contaminant of Potential Concern

The concentration of chemicals in the soil and air has been compared to comparison values.
Comparison values are calculated concentrations of a substance in air, water, food, or soil that is
unlikely to cause harmful (adverse) health effects in the most sensitive portions of the population.
Comparison values are developed through human or animal health studies and have safety
factors included in their calculation. Tables of the comparison values for soil and air are
included in Appendix A. The concentration of chemicals in the soil or air above comparison
values will be selected for further review in this health consultation. It is important to note that
just because contaminants may be found above comparison values; it does not necessarily mean
that adverse health effects will occur, but only that exposure to chemicals at these levels requires

further evaluation.

The following contaminants in soil samples collected in the vicinity of the site are present at
concentrations above comparison values — arsenic, vanadium, acenaphthene, anthracene,
benzo(a)pyrene, fluoranthene, fluorine, naphthalene, pyrene, and 2-methylnaphthalene. Exposure
to these chemicals of concern will be further discussed in this health consultation.

Contaminants detected in air samples within the crawispace beneath the lowa-Illinois Manor
were all below comparison values. Since the contaminant levels are below comparison values, it
is concluded that exposure to indoor air within the lowa-[llinois Manor will not adversely affect
the health of residents of the Towa-Illinois Manor.

Discussion

Comparison to Background Levels of Contaminants in Soil

The levels of contaminants in the soil in the vicinity of the lowa-Illinois Manor can be compared
to background levels found in soils due to naturally occurring conditions. In 2004 the lowa
Geological Survey collected 532 sampies of shallow soil throughout the state in an effort to
determine background levels of contaminants. The mean value plus three standard deviations
were calculated for several metals detected in the soil samples and are assumed to be
representative of an average background or naturally occurring concentration. The background
concentration for arsenic was determined to be 17 mg/kg, and the background concentration for
vanadium was determined to be 133 mg/kg (4). Both of these background concentrations are
above the concentration of these chemicals found at the site. As a result, it is assumed that
exposure to arsenic or vanadium in the site soils will not pose any greater adverse health impact
to the residents of the fowa-Illinois Manor than living at any other site in lowa. Exposure to
arsenic and vanadium will not be discussed further in this health consultation.

Exposure to Site Contaminants

Exposure to site contaminants will most likely occur as a result of incidental ingestion of soil due
to everyday exposure to surface soil by residents of the lowa-Illinois Manor and incidental
ingestion of soil by construction workers completing excavation activities during repair of site
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utilities. Since no children are currently living or have ever lived at the lowa-Illinois Manor, only
exposure scenarios applicable to adults will be considered in this consultation.

The amount of soil ingested by an adult living at the lowa-Illinois Manor can be estimated. The
EPA has completed research on many exposure scenarios and has included this information in
the Exposure Factors Handbook (5). Within this handbook is a section on incidental ingestion of
soil. According to this handbook, the mean value for incidental ingestion of soil by an adult is 50

mg/day.

The amount of soil a construction worker may incidentally ingest is also included in this EPA
handbook. Construction work is not specifically listed in the handbook. However, it is estimated
that an adult participating in gardening and other soil intensive activities will incidentally ingest
about 20 mg/hour of soil. Assuming a 10-hour work day, a construction worker may ingest up to
200 mg/day of soil.

Toxicological Evaluation

The following information has been prepared as a toxicological evaluation of 1) exposure of
residents of the lowa-Illinois Manor to surface soil, and 2) exposure of construction workers to
soil during work on utilities in the vicinity of the [owa-Illinois Manor. Using the assumption of
the incidental ingestion rate discussed above for residents of the lowa-Illinois Manor and the
concentration of the chemicals of concern found in the site soils the following table can be
prepared calculating an average rate of ingestion. The soil concentration and average rate of
ingestion are only shown for the chemicals of concern that were above comparison values.

Table 3 — Soil Concentration and Average Rate of Ingestion

Surface Soil Conc. | Rate of Ingestion Deep Soil Conc. Rate of Ingestion
Chemical of Concern mg/kg mg/kg/day mg/kg mg/kg/day
Acenaphthene - - 7.09 2.03 x 107
Anthracene - - 39.6 1.13 x 107
Benzo(a)pyrene 1.74x 107 1.24 x 107 22.6 6.46 x 10
Fluoranthene - - 55.4 1.58 x 107
Fluorene - - 714 2.04 x 107
Naphthalene - - 110 3.14x 10
Pyrene - - 43,5 1.24 x 10™
2-Methlynaphthalene - - 70.1 2.00x 10"

“-* means concentration of contaminant was not above comparison value,and rate of ingestion was not calculated

An example of the calculation of the rate of ingestion for exposure to deep soil shown in the table
above for acenaphthene is shown below:

200 mg soil « _kgsoil  x 7.09 mg Acenaphthene . _1 _ 2 2.03 x 107 mg/kg/day
day 10° mg soil kg soil 70 kg ®

" 70 kg body weight is assumed to be an average body weight for an adult.
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This toxicological evaluation will compare the estimated daily ingestion amounts to the
following health comparison values: Agency for Toxic Substances and Disease Registry
(ATSDR) Oral Minimum Risk Levels (MRLs), the U.S. Environmental Protection Agency
(EPA) Chronic Reference Dose (RfD), and the level of exposure that translates to a one-in-ten-
thousand (10%) increased risk of cancer utilizing an EPA oral slope factor.

Minimum Risk Levels

Minimum Risk Levels (MRLs}) are established by the Agency for Toxic Substances and Disease
Registry (ATSDR). The MRL is defined as, “an estimate of daily exposure to a human being to a
chemical that is likely to be without an appreciable risk of deleterious effects (non-carcinogenic)
over a specified period of time (6).” MRLs are based upon human and animal studies, include
several safety factors, and are reported for acute exposure (< 14 days), intermediate exposure (15
- 364 days), and chronic exposure (> 365 days).

Chronic Oral Reference Dose

The EPA chronic oral RfD is defined as “an estimate (with uncertainty spanning perhaps an order
of magnitude) of a daily oral exposure to the human population (including sensitive subgroups)
that is likely to be without an appreciable risk of deleterious effects during a lifetime (7).” The
chronic oral RfDs are based upon human and animal studies, include safety factors, and are
reported for lifetime exposures.

Cancer Risk

The EPA has developed oral slope factors for evaluating increased risk of cancer from a lifetime
of exposure to certain chemicals. The slope factor is defined as “an upper bound, approximating
a 95% confidence limit, on the increased cancer risk from a lifetime exposure to an agent. This
estimate, usually expressed in units of proportion (of a population) affected per mg/kg/day (8).”
The interpretation of slope factor would be as follows: if slope factor = 1.5 x 10° (mg/kg/day)’,
1.5 excess cancer incidences are expected to develop per 100 people if exposed daily for a
lifetime to 1 mg of the chemical per kg of body weight.

This slope factor can be converted to a daily ingestion rate that would equate to an excess cancer
incidence risk of one-in-ten-thousand as shown below:

Ingestion Rate =1 x 107/ 1.5 x 107 (mgz‘kg/-cla\y)'I (slope factor) = 6.7 x 10° mg/kg/day

Evaluation of Oral Exposure Levels

The table on the following page includes all published health effect levels for the selected
chemicals of concern. All health effect levels are expressed as mg/kg/day.
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Table 4 — Published Health Effect Levels of Chemicals of Concern

Chemical of Acute Oral Inter. Oral Chronie Oral [ncreased
Concern MRL MRL MRL Chronic RID Cancer

Acenaphthene - 6x 10" - - -
Anthracene - 10 - 3x 10T -
Benzo(alpyrene - - - - 1.37x 107
Fluoranthene - 4 x 10" - 4x 107 -
Fluorene - 0.4 ; 4x 10 -
Naphthalene 6x 10" 4x10" - 2x 107 -
Pyrene - - 3x 107 -
2-Methlynaphthalene - . 4x107 4% 107 -

“-** means that particular health effect [evel is notcurrently established or available.

The level of the estimated amount ingested daily for all contaminants of concern is below all
health effect levels with the exception of the rate of ingestion of benzo(a)pyrene for a
construction worker exposed to soil during completion of an excavation project at the site. The
estimated incidental ingestion of benzo(a)pyrene of a construction worker is estimated to be a
level of exposure that would equate to a greater than one-in-ten-thousand risk of developing
cancer. Although it may be theoretically possible to develop cancer from limited exposure to
carcinogenic chemicals, the development of cancer normally occurs from long-term or chronic
exposure to carcinogenic chemicals. An on-site construction worker will most likely be exposed
to contaminated soil for only a few days or for several weeks. Given this limited exposure, it is
felt that exposure to elevated levels of benzo(a)pyrene in the site soil would not cause a risk of
developing cancer or other adverse health effects.

The conclusion of the toxicological evaluation is that adult residents of the lowa-[llinois Manor
exposed to surface soil on a daily basis and construction workers involved in soil intensive site
work will not experience adverse health effects from exposure to site contaminants.

Children’s Health Concerns

Children have unique vulnerabilities to some environmental chemicals, and IDPH’s Hazardous
Waste Site Health Assessment Program evaluated the potential impact of the presence of the
chemical of concern detected in the soil samples in the vicinity of the Iowa-Illinois Manor on
children’s health, Since it is believed that no children have lived at the lowa-Illinois Manor in
the past and no children are expected to live in the lowa-Illinois Manor in the future, exposure of
stte soils to children will be very small or negligible. It is concluded that children’s heaith would
not be negatively impacted by the presence of the various chemicals of concern detected within
the site soil samples.

Community Health Concerns

The IDPH attended a public meeting in [owa City on August 10, 2006. This meeting was
convened by the EPA to receive public input on the proposed remedial strategy for the site.
Concerned citizens from the community were given the opportunity to comment on the proposed
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remedial strategy. EPA indicated that they would be responding to all comments received at this
public meeting

One of the concerns discussed at the meeting was exposure to people not living in the lowa-
Nlinois Manot, but living or working within buildings in the vicinity of the site. Thereisa
possibility that children may be living within buildings in the vicinity of the site and that they
could be exposed to surface soils. Also, individuals in nearby buildings do not have the benefit
of a passive venting system installed beneath the building that they are living or working within—
as in the case of the lowa-Illinois Manor. This creates a potential for exposure to chemical
vapors from contamination beneath the building in which they live or work. During the meeting
on August 10, 2006, the IDPH indicated that this health consultation would address the potential
health risks the site poses to nearby residents or occupants of nearby buildings.

Exposure to Off-Site Surface Soil

Soil and groundwater samples have been collected in areas outside of the fowa-Illinois Manor
property in areas where soil and groundwater contamination has migrated, mainly to the
southwest of the Iowa-1llinois Manor property. Several surface soil samples were collected in
areas immediately to the west of the lowa-Illinois Manor property. The average concentrations
of chemicals within the surface soil samples were compared to comparison values. The
following table includes the average concentration of chemicals in off-site surface soil above
comparison values,

Table 5 — Average Concentration of Chemicals in Off-Site Surface Soil

Chemical Concentration
Arsenic 12.8 mg/kg
Vanadium 13 mg/kg
Benzo(a)pyrene 179 pg/kg

As previously discussed in this health consultation, the background concentrations for arsenic
and vanadium are 17 mg/kg and 133 mg/kg, respectively. These background concentrations are
above the average off-site concentration of these chemicals; therefore, it can be concluded that
exposure to arsenic or vanadium in off-site soils will not pose any greater adverse health impact
to people than living at any other site in lowa.

The average concentration of benzo(a)pyrene in the off-site soils immediately to the west of the
lowa-Illinois Manor are just slightly lower than the average value of on-site concentrations of
benzo(a)pyrene. We can determine the potential risk to children from exposure to these off-site
soils by knowing an average soil ingestion rate for a child. The Exposure Factors Handbook (4)
indicates that children, on average, incidentally ingest 100 mg per day of soil. Using an average
body weight of a young child of 16 kg, the rate of ingestion of benzo{a)pyrene can be calculated
as shown on the following page.
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100 mg soil  _kgsoil 174 pg benzo(a)pyrene , _1__ - 1.1x 107 pg/kg/day
day 10° mg soil kg soil 16 kg

1.1 x 10* pgrkg/day = 1.1 x 107 mg/kg/day

This rate of ingestion can be compared to the health effect level for and increased incident of
cancer from exposure to benzo{a)pyrene of 1.37 x 10" mg/kg/day, as shown in the table on page
6 of this consultation. The rate of ingestion is lower than the health effect level for increased
cancer (the only published health effect level for benzo(a)pyrene); therefore, it is concluded that
exposure to off-site surface soils at the levels detected in the site characterization will not cause
adverse health effects.

Exposure to Indoor Vapors from Off-Site Groundwater Contamination

The water table has been sampled in a few groundwater monitoring wells in the vicinity of the
site. The concentration of several volatile organic chemicals has been measured in these wells.
Although direct exposure to groundwater in the vicinity of the site has been eliminated by
restricting the installation of any private wells in the area, there is a potential for vapor intrusion
of volatile chemicals found in the groundwater into basements or into homes or multi-family
residential units through cracks in the foundation. A vapor transport model was developed by P.
Johnson and R. Ettinger in 1991 and subsequently modified by EPA in 1998, 2001, and 2002
{J&E Model) (9). The J&E Model enables the potential concentration of volatile chemicals
inside a home or multi-family residential unit to be estimated from known concentrations of
volatile chemicals found in soil and groundwater. This model has been determined to be in
qualitative agreement with case studies. Spreadsheets have been developed that calculate an
estimated indoor air concentration of volatile chemicals from know concentrations of chemicals
in soil and groundwater.

The model spreadsheets can be downloaded from the following web address:

http://www.epa.gov/oswer/riskassessment/airmodel/zip/excel.zip

The highest levels of benzene and ethylbenzene found at the water table during the site
characterization were input into the model spreadsheets (97.2 pg/L benzene and 68.9 pg/L
ethylbenzene). The site characterization indicated that site soiis from the surface to groundwater
consisted of mainly loam. Default values for loam soil were input into the J&E Model. It was
also assumed that nearby homes were constructed with basements and that the water table was
located 10 feet below ground surface.

Copies of the input and output of the spreadsheets are included in Appendix B. The J&E Model
predicted the following indoor concentrations of benzene and ethylbenzene:

Benzene -1.70 pg/m®  Ethylbenzene — 1.69 ug/m’

(ng/m’® — microgram per cubic meter)
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An evaluation can be made by comparing the predicted indoor air concentrations of benzene and
ethylbenzene to the ATSDR Inhalation MRLs, the EPA Reference Concentration (RfC), and the
level of exposure that translates to a one-in-ten-thousand (10™) increased risk of cancer utilizing
the EPA air unit risk. The following table includes these published health effect levels for

benzene and ethylbenzene. All health effect levels are expressed as pg/m’.

Table 6 — Published Health Effect Levels of Benzene and Ethylbenzene

Acute Intermediate Chronic Increased
Chemical Inhalation Inhalation Inhalation Chronic RfC Cancer
MRL MRL MRL
Benzene 30 20 10 30 tg
Ethylbenzene - 4,000 - 1,000 -

“-** means that particular health effect level is not currently established or available.

The predicted air concentrations of benzene and ethylbenzene in a home or multi-family
residential unit at the off-site locations (1.70 and 1.69 pg/m’) are at least one order of magnitude
lower than published health effect levels. It can be concluded that exposure to benzene and
ethylbenzene vapors migrating into a home or multi-family residential unit at off-site locations
from groundwater contamination emanating from the lowa City FMGP site will not cause any
adverse health effects, even during a lifetime of exposure.

Conclusions

From the soil sampling and analytical data collected in the vicinity of the site from 1999 to 2004,
it is concluded that:

* The lowa City FMGP is categorized as posing “No Apparent Public Health Hazard”.

¢ Residents of the lowa-1llinois Manor; and residents or workers in nearby homes,
apariments or businesses; would not be expected to experience adverse health effects
from exposure to air within the lowa-Illinois Manor, or other apartments, homes, or
businesses.

* Residents of the lowa-[llinois Manor exposed to surface soil on a daily basis and
construction workers completing soil intensive work would not be expected to experience
any adverse health effects from exposure to site soils.

* Nearby residents or individuals working within nearby buildings would not be expected
to experience adverse health effects from exposure to any contaminants in the soils or
indoor air that may be exist due to the presence of the lowa City FMGP.

* Since children will not be routinely exposed to soils at the site, the site will not pose any
adverse health effects for children. Even if children were routinely exposed to soil and air
at the site, adverse health effects would not be anticipated.
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Recommendations

¢ Although construction workers involved in repair or installation of utilities will be
exposed to contaminated soil for only several days or weeks at a time, these individuals
would be exposed to the highest concentration of contaminants. Although it is not
expected that this acute exposure to soil will cause adverse health effect, it is
recommended that construction workers utilize protective clothing (such as Tyvek®
protective overalls) while working on-site, and that these construction workers properly
engage in decontamination procedures prior to leaving the site as part of prudent public
health practice.

¢ If construction activities are conducted on-site, care should be taken to utilize caution
tape and other measures to control access into construction areas.

» Consideration should be given to air monitoring during site construction activities to
provide assurance for on-site construction workers and residents of the lowa-Illinois
Manor of no health hazards.

¢ A revised health consultation should be completed if the use of the site changes from an
apartment complex utilized by adult students living on-site on average from one to two
years,

Public Health Action Plan
o IDPH will provide assistance with community health education as needed and requested.

¢ IDPH will review any additional sampling data and update health recommendations as
necessary.

¢ [DPH will complete a revised health consultation if the proposed use of the site changes
from that of an apartment complex.

¢ [DPH will continue to address and evaluate community concems,

11
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Figure 1 — Iowa-Illinois Manor and FMGP Structures
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CERTIFICATION

The [owa Department of Public Health, Hazardous Waste Site Health Assessment Program, has
prepared this health consultation evaluating contamination in soil, groundwater, and indoor air in
the vicinity of a 54-unit apartment building located in lowa City, Iowa due to the lowa City
former manufactured gas plant under a cooperative agreement with the Agency for Toxic
Substances and Disease Registry (ATSDR). The document is in accordance with approved
methodology and procedures existing when the health consultation was being prepared. Editorial
review was completed by the cooperative agreement partner.

Cit. B i

Technical Project Officer, CAT, CAPEB, DHAC, ATSDR

The Division of Health Assessment and Consultation, ATSDR, has reviewed this health
consultation and concurs-with itsfingimgs.

’ 15
Chief, CAT, CAPEB/DHAC, ATSDR
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Appendix A - Comparison Values



ATSDR Soil Comparison Values 6/19/2006
s Ta i
} Hluran:hy Leval1 ___Hlerarchy Levelz _Additional Guldelines.
| Chronic EMEG jc'_?EG ”C.am_:er Class | lnterme:lllﬁte Euze_;“_ R'f'f? _ ;;g o I:_';“;:a
i Tehid T Aauh o T TDHEST 1T Child T Aduit Child | Adult | Pica Child | | Pica Chiid
Name cas Number | ppm * ppm 1 PP™ |EPAl nrpy ppm__ i ppm ppm i ppm ppm_ | ppm__|CommentsiNotes
Acenaphihene 0D0083-32-9 : 3 30,000; 400,000 3,000 40,000 ' 1000
ﬁ:ephate N T " 630580-19-1 - N I‘—E-:M—. i T . - o
celakiehyde “looda7soio | r i 2 126 EPA tox review {extemal review draft 9/05)
i ; i | pmposes the following changes: RD; 0.04
i i ! igrkg/day; RIC: 5,0 ug/m3; IUR: 0.500013
:' ] - ' i ("?‘T’E‘??_" -
Acetamide ‘joocoao-as-s | . 1 IR .
Acelone T TioooosT6e | 160 ﬂDD‘ _ 0, 4,000
Acetonitrile T 7 lp0bo7h05-8 : - _ ) T T 77 |As of March 98, EFA has withdrawn the oral RID
! e« 1 e .
“1000008-86-2 i ——
2-Acstylamincfluorene 000053-96-3 ; B B o
Ecralgin 000107-028 ' - ) )
e SaTIES x-e gttt i
""" 000707131 | o
015972-60-8 - N .
O12587-d61
Soomens [
" 1b2085d.73-8 [T T

T o00834-12-8

I—Kn?in“o-a.s.s-ii‘iéhﬁ?sﬁ?éﬁﬁié” -
Acid__

001918-02-1

'i006092-67-1

000051-83-5

007664417

Anibracene
Rntimony T T
Antimuny Tnoxil:lé T o130
Aramite N
Aroclar 1016
Aroclor 1321

Arocior 1232~ ~ 7 7

Aroclor 1240 T T T “To7{32E s
Araclor 1242 "1 053466-51-
Arocier 1248 BT T T
irocor 1234 - et
pockl 12667 T " 509692

Contact: Barbara Cooper, DHAC/SPAB, 4(14-498-0429

1,000,000}

500,000

20000

) 200{000
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I-llerarehy Lavel 1 L _I_-_!_I_eg[ﬂl__)j_ Level 2 B _Additlonal Guidelines
Chronic EMEG CREG Cancar class Intermediate EMEG ! RMEG 2;::; ! .;::E'a
i “Ehild T Adult 1: - ToiHs, [ Tenid ¢ Adut i Chila T “Adult | Pica Child : Pica Chiid
|name |cAS Number | ppm  ppm ¢ PP™ ks INTP), ARC|  ppm ppm ppm ppm PRm . ppm__|SommentsiNotes
faroctor 1262 :037324-23-5 ; ' SR -
irocior 1268 Cgitioiad | oo
.f\mdorsaz_ . ';063496 et | Y : N N T
Arsenic 1007440-38:2 20 200. 10; The acute oral MRL is considered a provisional
: ; IMRL because it is based on a serious LOAEL,
i 'fo'u'ﬁ"ﬁla;;té-" . - s e e
Aspesios R EE- ST o L ) L
Adrazine i fdoieiz2a9 )" 26; 6 ]
L Aulomotive Gasoline {006006-51-9
Azobenzene i oootos33d | - ___ - 1, __
|D07440-38:3° i
1017804-05-2 ) S
fegd-ani | . T
Benzaidéhyde "' " joG6ioa-27 ] T T
Benzene odogridaz | B " |Oréi'siope factor ranges from 0.015 - 0.055
1000092-87-5 g B o ~
- "Ioooosa-ss-e N T
' ]uomsu-az-a "’ L N
1600208-98- e — : -
enss(Ghiparane T lo0bisi02 T e AR N My L
Benzo{J)Fluoranthense 1000205-82-3 H 2 : H
Benzo(K)Fluoranthensa looos7-08-g iB: 2 . : T
2.3-Benzohuran " joooziiege ) g . i - i
Benzolc Acid 1000065850 | LT ! i : _.
Benzyl Chioride 1000100-44-7 | 482 3 2A Co IR B
Berylium™ '!’ao'}"-téﬁ'iii'i‘-?' B R [ R N i LI B 100: 1,000 EPA cancer class based on inhalation exposures,
: i : No cancer class has been assigned for oral
f exposure.
Beta Radiation 01 Py p e R - - N - T o
Beia-Naphihylarrﬁne ’ oooseigae | T TR R o T h i T )
"""""" lom:o|:~sz.sz-4 T . 40,000 1 )
B "!ooo111 o e L.e000) -
Bis(3-Chlorsisapropyi) Ether 30000f . ) -
Bis(2- Eihymexylmujpaxe T ) "' 400,000] T
Els{Chlnmmeihyl} Eiher I DR - -
Boron’ - 20 ) o
Bromacil ' - T 201 )
Bromate ! N L f
Bramic Acid, Polasslum Sall T 100??53-01-2 T h . T T ] )
Bromachloromethane o ioooou-s?-s o : T [ B T
Contact: Barbara Cooper, DHAC/SRPAB, 404-498-0429 page 2 of 13
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et
JHerarchy Lovel 1 e .. _Herarchylevel2 | Additional Guidelings
f . Acute ter,
Cheonlc EMEG 5 CREG | CancerClass | Intermediate EMEG | RMEG EMES | EMEG
Child | Adult DHHS R' Child '} Adunt Chitd | “Adult | Picachild : Pica Child
|Name CAS Numb PPM Ppm l ppm | EPA {NTP) IARC ppm ppm Ppm PRPm PPM ppm Comments/Notes
Bromodichkatomet 000075-27-4 1g00! 100000  sgl@z 12 28 1000 10,000 80
Bromoterm 1000075-25.2 10,0001 100,000~ S0[B2 {3 3 10,006 100,000, " 1.000° qo| T -
Bromamathans " {oono7as3e R R s foml ; R n -
1. >-Buladiene +000106-99-G EPA's cancer ciass is "carcinogenic 10 humans by
l ‘ infalaticn” under revised {1999) guidefings,
1
1-Butanci 000071-35-3 5] E B.000f 70,000 T e T T
GButanone 000078-83-3 N [3 i 30,000] 400,000 T
3-Biioxyethanct 000111-76-3 o c i3 3 4000i 50,0000 30000 400,000 800! 100 T
Yeooiiage | - - I = i S Jaond | B i -
" lodosas ey T i A 3 0,000 100,000 I A
002008-41-5 LT R s 3.0001 40,000
d07dap.a3s |7 i “100° TR 1 B S oo T T ) 10ral RO shows ‘value far water— value for tood is
1 : 0.00% mg/kg-day
Caicium Cyanide DO0592-01-E PR Y T et - - e
[caproiactam 000905-60-2 4 o 30.000; 400,000 - - e
Captan 00019306-2 3 TR e S S -
Carbaryl 000063252 3 e : 50007 70,000 T o —— B
Carbazole 000086-74-8 3 i - T mm——— -
Carbafuran " " 001563662 B Y i L R
Carbon Disulfide 000675-150 T
Carbon Telrachtoride 000056-23-5 2B
Carbosufan ~  |05&des.14e |
Carbexin Tlooszidesa [T T
i Teaiioans ™
Chiorai Hydratle 77T T ooozoz-i7-0 | T3 3
Citoramber 7" JEL TR A A D 13 ——
Chicrdane 000057-74-8 30 400 2|83 13 26
Chiordecone 000143-50-0 30 403, 3 28 , T
Chiorendic Acid 060715-286 ] : Fy 38 ; T 7
[Chtoferwinphios ™~ 000470-80.6 0] 500 3 160 106! T ! 4" o T
Chiorine ' G07782-50-5 D 3 ! - | 5000] 70000
Chiarine Dicxide 010045-04.4 3 ! 200G 20,000
Chiarfie, Sodkwm 007758182 3 3 5,000 70,000 20061 20,000
Chioroacetic Aca " 00007 11-8 3 '
3-Chtoroaceiophenons 1600532-974 a T N G B T
d-Chioroaniiine " " "loopide-4iE |~ r 37
Chiorobenzene _{ooo108-907 | 3 o
"~ T000510-158 T TR - o
Tomacier | s sl gl [ 50 Prvoisy ies s et
C00075-45-6 ' : i3 3 )
Q00075063 | T BTTTRTTT e ) -

Contact. Barbara Cooper, DHAC/SPAB. 404-498-0429
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Hhratchy |_9u|1 L Hlerarchy Le\:eiz L __&gdltlong!_?uldellnes .
Chronlc EMEG 'anGl Cancer Class lnterrnedlate EMEG |  RMEG Acute [ Inter.
i i} TRt SR . : s EMEG =~ EMEG
“Child"; Aduit TBHHHS ! "Ehild | Aduit | child |} Adult | Pica Child lPIca Chifd |
Mame CAS Number ppm : ppm ppm [EPA (N‘I‘P]:“‘Rc ppm ppm . ppm PRM ppm Commants/Notes
Chloroform |00D0B7-86-3 500! 7.000 )2 28 5,000 70 0001 500 7.000
e oo e et e ek il It T e = ; - e
dopoai-58-7 |0 i Ty -
ooooes578 0 T i 13
SR += B oo - _
3-Chloraprepene T {a6o1a7os-4 | KB )
Chiorothalonil =~ — looiger-ass : B2 137
Z-Chisrototuene ~ {006095-49-8 | ! & 3 B
p-chi;}&“oﬁ_eﬁé_' _ 000106434 | - i D5 ) T o
2 S I S -2 T
Chromium. 007440473 _ ,'__ i3 " .
Chromium (Vf) aerosu_)tl_'n[_sts -.,093298:‘24_:5“_ L ; . E R . R Prewously listed as "Chromnum Trioxida" o
Chromium (Vi), particulates 018540-29-9 ; i A 1 : : 2001 2,000 : [Freviously listed as “Chromium. haxavalent'.
: : | ! i i : . EPA cancer class: A for inhalation exposure; D
H : ; i ' L : for oral exposura.
[Chromium(Vi) Gxide T T ooraszez0 | [ I TTTmmmTTmI e e e
Chromium, Tnvaaent LT T [0 18085-834 :Th0,000) 1006809 " T T
Chrysene 000218-01.9 .
B {7 T, T I TN 10,600F 100,060 - A T e
| 50800745-3 - . - B - e -
007440454 AT
T 007440-50-8 TTm 20 T " T 7
- R e e s IR IRTes IR SRR SIS
Cresel, meta- - 3" wet |~ oo
Cregel, orha- T T T T ico009s-aa-7 3 160 . T -
ICresol, para- 00D106-44-5 3 58 e
Cumene """'"““""'“"“"""wu'o'?gfe..az-a T : : 3 70,000 T T T B -
Cranazne T e S R ol -
GE“EE_‘ e e e e 3 16566
Cyan{de Sodum e 000143339 | ! T £ 30,660
Cyanogen 004B0-15.5 - : 3 30,000
Cyanogen Chlorlde T 000508774 [ 40,660
Cyciohexane T T adgd0eF T T T I
Cyclohexanans ©7 |ddoica-seei | . Tl 1,600.000
T loazésiaie T T e 40,000,
“loodia1eze T T TZ.000)
“foésaseaT5 ; o 'Eka pgy@r’nu' o N e
_jossgesase | I O L
Contact: Barbara Cooper, DHAC/SPAB, 404-498-0429 page 4 of 13
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e+ o, oo Jli0TATCNY Lovel 1 O IR . . Addltlonal Guldelines |
i ; Acute Intar.
f;hmnh EMEG K CREG| CancerClass Intermadiate EMEQ EMEG EMEG
Child | Adutt DHHS Chid Adult Pica Child | Pica Ghild
Hame CAS Number Ppm ppm ppm | EPA (NTP) IARC ppm ppm pPpm pPpm CommentsiNotes
052345078 3 40
o 000034-75.7 b2 BN -
e i . e il BT [N
" fooogyzsas [T TE[8zi T T
000072-55-9 I 2[@2 1A
DOT pp=" T " |000050-29-3 282712 h
s e e e A% 5 )
Din-Butyl Phihalate 00006a-74-2 ! o 13 B 5,000] 70,000 1.000 - )
Din-Ociyl Phthalate 0061 17-54-0 T 37 3G.000] 300,000 T &.000 gool " B )
Di{2 Eiylhexyl)Phthalale 000117-89-7 3.000; 40,000 5682 |2 3 5,000 70,000 7000 10,000 200 T o
2 4-Diamincicluena Q00095-33-7 ! ] |26
Diazinon 00353415 | : IFRE i io 00
DibenzoiA EjPyrene 000152-65-4 : i 2 2B
Dibenza{A, H)AnThracene 000053-70-3 EE 2A
0o6191-308 | [ 2718
000096-12-8 T— 182 1z 28 T 100 opod
Cleopioeedd [T DTy ol ETTT A
1000105433 J B 3 e
C G01918-00-8 IR B N R
Dichlorazceiic Acid  |000079-43-6 o wlg E =TT b
i.2-Dichlerebenzene Q0a095-50-1 20'0002 300,000 D 3 i3 20,000 300,000 5,000 60,000 2,000 E00[2/2/04; external review drafl of IRIS: Eroposed
i RID = 0.14 ma/kg/day cancer class = IN
i 4-Dichiorabe, T Tloooi064ET | - &1 T 28 4600] 50,0001 e prapased RID
_ ! ! = 0.0024 moikg/day; CSF = 0,013 (mg/kgiday) s
] i \IUR = na; cancer class = LI
i,3-Dichiorobenzene . 000541-73-7 " o I 2,606] ~ 7 "26,000 E
3.3-Dichiarobenzidine “logoosr-ea | T T U TETTUEEE ) 1 I i
Dichlorodfiucromethane Ty R TR ) T m—m—" 10,000
1.1-Dichioroethane T 1000078-34-3 i c |3
1.2-Dichleroethane T " |G00107-06-2 - '__ R 177 B R 1) wo.000]  doop00t FTTTT
1.1-Dichloraethene 000075-354 £00.  6,000: 50 |3 ; H 3,000
1,2-Dichioroeihene, cis- 000156-55-2 : : I 30,000, 200,000
1,2-Dichioroethene, frans- 000156-80-5 | SR 10,000; 100,000 1,600
2 4-Dichloraphenal 000120-83-2 E 13 ' 200 2,000 200
{4-(2,4-Dichlorophencxy)butyTic acid|AUA094-82-6 IL ! 3 I i 400
2Dichloropropane """ 1030678875 | 366, 80,000} 3 50007
2,3-Dichloropropanol 0B0676-23- N ; R {20
1.3-Dichloroprapene _{o00saz-758 | T ez 1 we T P 2000

Contact: Barbara Cooper, DHAC/SPAS, 404-498-0429
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! o meramny I.eve|1 o _ Hleramhy Lgvelz o Addmonal Quldeunes
, . Chronl:l: EMEG j CREG ! Cancer Class _Inteﬂ'netllafe EMEG I o RTEG . ;;:'2 '. El.:llt;re
: Child = Adult {OHHS] Chitd Adutt 1" ‘chid "] " Adutt [ Fiea Child : Pica Child
|Name CAS Numb ppm ppm E PP IEPA {NTP); IARC ppm 1 ppm ppm | ppm ppm ,' ppm  |[CommentsiNotes
22 Dichlorapraplcmc acld 000075-99-0 3 i : 20,000 !
ichiaiss e 5 Eprdavated | o —
Dicofol T looo11saz2 3 )
Dicrotaphas - j000141-65.2 S [ S AU SR (| [
Dieldrj.n 60-57.4 B )
1.42.2° 3
'"!_tjdnobi’-a‘eh""""' . e R
Diflubenzuron C T l038387-38E 13" - -
Diisoprapyl Meinylphosphonate ~ ;001448-75:6 | 3 7. T 7T T e0g0t;  eoopoo:  apot segoo| T T TEgoo| -
B -
3 F-Dimethoxybenzidine  |000119-804 2 )
Dimetfyl c:arbamyicmonde 000075-44-7 - 27 S [ A T T
Fo T iG00088-12.2 | 3 -
‘Goo7se.7e-6 | 3 T "
160720818 3 i - T
ity Privaisie ™ fwmnia | - O B}
Dmlhyl Su"a‘e . . [ .......2 . - E_. -
Dlmethylamune ) 3 100""'" 161'10_" ) Ty -
{.1-Dimeihylhydrazine i R B
1,5-Dimethyihydrazine " 1060540-738 [ R 3
e e L - ___‘#3 e
2,6-Dimeihyiphenol 000576-36-1 ) T T
4 E-Dinitrg-O-Cresol 000534-52-1 o 3 o - .
il i SO 3 _
. -
g g e e b e e e
: N
3 e e e e
i
“looorEzed "o
Toooi2.86-7 | N2 -

DisodlumArsenaie T

000101-68-8

TidoFrrEasn |

Disufioton _ 000298-04.4
1,4-Dithiane 1000505-293

E&i&d'sulfar\
Endomall
Endrrn T

Contact:

'000330-54-1

0001 15-38.7
| §60145-73-3

~ ’[odgo7z-208 |

8arbara Cooper. DHAG/SPAB, 404-498-0429
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ey s

vivn JHietarchyleveld o ( _ Hlerarchy Level2 B Additional Guldelines

Chronic EMEG Cancer Class Intermediate EMEG RMEG 2:":; ;

" " "Adun”"|"Bi¢a Ghild | Pica Child |

Child ; Adult DHHS

Name CAS Number ppm . ppm EPA {NTP) 1ARC ppm ppm CommantsiNotes
Epichlorohydrin 000105-52-8 : 2 2A Cral RfD withdrawn by EPA (1892) & Is under
- ) ST i e - 5 ekt R
EPTE - ' N  20066] i
Bhephon T C NE agcof - S
e = e e ———— e 3 400 4!

C00141-76:6 3 . 80000} ) }

“To6ov40-865 | N . .
Ethyibenzene - 600160-41-4 ] 70,000 e e e ,
EgiEther B00086-257 i 3 100,065 .
Effiylene Giyeol C0D107-21-1 | 100,000: 1,000.00 3 1,000,000 4,000 R
Ethylene Oxide 000075-21-2 . 1 LIV I W R DU S SR _
Fenvaierate G51630-58-1 ' 3 3 0000 o e .
Fizoranthe: (00206440 3 3 30,000
Fluorene ~ "~ 7T 000088-73-7 3 3 30.0c0 e e e .
Fluoride, Sadium - o07odi-49-4 3 _ _ )
Bigoring, e Ll .. 5 3 )
Folpet’ " |000133-07-3 3 L.
Fonophos 000544-22-9 37T . _ .
Formaldehyde """ 566060000 [ 10,000" 2oy ——
Fuel Gif No. 2 068476.30-2 : 3 _ — S
Furan T T T T 666110008 : 2 %8 700 o o
Furfural 000098011 ; 3TH 2668 . e
[Gamma Radiation HZ1800-03-T 1 3 1 ~
Giycidylakdehyde 036765344 3 28
[Glyphosate " 001071-836 : 3
Dyphosae o . R - -
Heptachlor . 000076-44-8 . 3 28 _ - -
Heptachlor Epoxide 001024-57-3 3 - (R
|Hexabromobenzens 100008 7-52-1 3 ST
Hexachlorobenzene 000118741 |~ o 2B .
Fiexachiorobuiadiene “lagboaress | T T T N o
Hexachiorocycishexane, Technical |B00868-Fa.1 ™ ™" =™~ IR
Grade
Hexachiorocyciohexane, Alpha- 600319646 2 2B S
[Hexachiorocyclohexane, Befa- ~~ JopodigeEs | T Y T G4lETTIE T F 3| e _
ﬁéxachlomcyclohexane, Gamma- |000)5E-59-9 12 2B
Hexachlorocyclopeniadiene . |Do0077-47-4 | 3 -
133,78 .9-FHexachiorodibenzo-p-  |015406-743 | 3 3
Dfoxi :
He: roe 000067-72-9 i 2 28 __ . . ———
iﬁEiEEﬁEr'oﬁEﬁe""”"”*"_ 000070-50-4 3 3 L __ §
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~_Hierarchy Level 1

i pame— = e

Hierarchy Ley_g! : _Additlonal Guldellnes
Chronic EMEG : CREG | CancerGlass | Intermediate EMEG RMEG Acule | inter.
i EMEG | EMEG

: . H ; . t Child | Adutt | PicacC |
Child :  Adult } ppm gpaiDHHS | L o] Child . Adul : u ica Child !PlcaChlld

{Name CAS Number ppm - ppM {NTP) | ppm PRM ppm .  ppm ppm | ppm Comments/iNotes

H thyl Phosphoramid 000680-31-9 ] : 2 128 {“ 1 ;
B T rr e M Rt SR & ; —_ et
000110-64-3 : i

aboapzoiz | ; T
e

"|000074-90-8
‘loo7éed-333 |
007753-084
s

Tpo7853-56-2
“o1004366-0
[o6G076-834
060078-59-1
isopropyl Methyl Phosphonale  J005514-35-2
Isopiopyl Phenylcarbamate ~ (oom2g-az:§ |
pds T C 7 los0sis0na

20.000! 206,000
10,000° 100,000

o gl T

006008-20-6
“[o07a38820 :
ggeAdTang | e
e et & .

"j007439.96.5 TTUER60T T46@06] T T 17T T T{RID refiécts environmental screening level (0.05)

the RID for foad is higher (0,14 mg/kg/day}.

007487-94.7
HZOa00:19-T
007438-97-6

§66126-98-7
010265-52-6
"|00t087-56-1
0f0956-373° | ©
018752-77.6 |
"'joogia7-ss-2
|600072-435 |
600109-86-4
000108-10-1

2-Propancl

Contact: Barbara Cooper, DHAC/SPAB, 404-498-0429 page 8of 13




b e

-Soil Comparison Values

6/19/2006

I-Iletarchy I.eveH . R Hlenm:hy Levelz R Addiﬁonqlll_pluldﬂllnes
: B — — R -
i 1
|{ Chron_lf:EMEG cfen:; Cancer Clags ._ Ir\termedlat_e EMEG | Rtﬂfﬁ .. . |..EMEG_ . EMEG
i child ~ Adult : IEPA nuus,ch Child Adult T Child ] Adult | Ptca Chikd  Plca Child
Hame {CAS Number | ppm | : PPM NTP) ppm .  ppm | _ppm . ppm ppm | ppm  [Comments/Motes
Methyl Parathion 1000298-00-0 4, S0, o o 1
2Methy|-4-cn1orophenoxyaoeﬂc " {ooooBa-7as T : L 400
Methyl-T«-BulyI Eiher 001634-04-4 20,000 800] 600[Cancer classification under review.

2-the idine
Savethylchrysene

Meihylene Chioride
4.4"Weihyienebis{2-Chloroaniline)

4.4 Methylenedianiine

Goge7s-ssE [
' |D03E9T-24-3

L BT
000101-77-9

4.4-{1-Methylethylidene)bis-Fhenol

I&elhyh-nercurnc Chlonde B
Methylmercury
1-Methylnaphtnalene

000115@?5 B

000090 12-0

Z-Methylnaphthalene B

0opos1-576

051218.45-2

T Tl021087-64-8

I CEIECE S

"1000091-20-3

007440-02-0

012035-72-2

14797-55-8

THZZBo-10T |

000139-13-9

G14797-650

" 1000098-55-3

e B
oosssege7 |

errosornorphohne -
Dxadlaz n— i

231 35—22~0

Contact; Barhara Cooper, OHAC/SFAB, 404-498-0429
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ATSDR

Soil Comparison Values

6/19/2006

lararchy Level 1

l-llerarch)lI Leval 2

I _Addltlonal Guidellnes

Shaspharic Acid
Phosphorus. White
Phosﬁﬁrﬁgﬁz ’

Polyhramlnaied Blphenyls (PBE)

Pnfybromlnated Dlphenyl Ethers
(PBDE), fower brorinaled
Polyhramlnaled Diphenyl Elhers
(PBDE) decabrominated

Polychlurlnated B|phenyts (PCBs]

Polassium Cyanide

Propazine

5032534_31.9 PR PO

1632538-520

1007183385

I
001336-36-3

'000151450-5 B

‘000133462 |

Phihalic Anhydrbde _ inoaoa's—u—s
Piltoniunm i tbOTﬁD-b'?-'s o
Sion s SO bt N N

Contact: Barbara Cooper, DRHAC/SPAB, 404-498-0429

""'s08,000f

_é.u'ndi?" -

1000.000;, "~

. U 04

IARG group 1as phosphale’

! Chronic EMEG _cREG CancerClass | intermediats EMEG i'. RMES | E‘“;‘é‘; El:'lt;:E
: “child Adum 1 DHHS | "'Chitd . Adum Chid | Adult | Pica Ghild 'Pica Child |
IName ICAS Number | ppm @ ppm - PP™ 'EPA’{NTPI|"RC ppm ppm gpm - ppm bpm ppm  |CommentsiNotes
Onyfluorten 042874-03-3 . } 3 200° 2,000
Paraquat Dichloride L X R A A T BECE X
iParaihion B 1000056-28-2 e '3 - A B
Pentachiorabenzene 000608-93-5 B = B 600 .
2,3.4.7.8-Pentachlorodibenzofuran [057117.314 g 0462: T TEELE T éiE.os|
Pentachloronfirobenzena 0000B2-68-8 e Eﬁ' s L 2.005 T )
Pentachlarophenol 000087-865 5 70000 ez P30T 50, 26,600/ 10! 2|EPA tox review (drafl 3/01} propases the
: : ; : : [fokowing changes: RD: 0.065 mgikgiday; CSF:
e D.18 {mg/kg/day)”,
Perthiorate and Perchiorate }'6hﬁ§u‘.§a'.s' ! 5 T oo T " "[“EPATIRIS 2005 “not likely jo pose a risk of
Salts ; i , : [thyroid cancer in humans, at least al doses below
. . ; ' ! . thase necessary to alter thyroig hormane
: ' : : - N ) hemeastasis.”
r052645-53-1 . - SRR e ~i0,030; -I ey St NPy ss] P | ORI -

TIEPATox review (external draft review 4/16/2004)

proposes fha following changes: RIC = 0.2

UQI"IT'B canoerclass |N

" |Refer to comparisen values for araclor, which are
commercial mixtures of PCBs.

page 10 6f 13




ArsDR Soil Comparison Values 6/19/2006
HleranchyLeveH e Hlera_rchy L,evelz o __Qgg[@gﬂqa_lﬁu&l_ellnes_
" Chronic EMEG | CREG CancerClags | Intermediate EMEG ] RMEG Acute "‘“’E'G
: chiid 7 Adult | [ Tae | DHHS] siciluit'"" ‘Plca Child
Name CASNumber | ppm | ppm | PP™ [EPA Fpm ppm  |CommentsiNotes
Propoxur 000114-26-4 ! ! c _ _ R
Propylene Giycol T Dh00E 7556 .

“looedz343-4
100DD75-56-9

540487421 1 o ] .
7006129-00-0 ! 3 i _ 1.

B ST 06 4 t _

Radium T Q07440-14-4 i 3

Radium-224 and Daughters HZ1{B00-60-T

Radium-226 and Daughters HZ1800-61-T :

Radium.226/228 “HHZ1800-20-T 5 .

Radium-228 and Daughiers HZi80062-T 7

Ragon 010043922

|5enemaus Acid 007783-00-8 D

Selenlurn 007782.49-2 380 4,000 D

I

ldo7dan-zas ™" "

wlulal o aTe| nwlelefdi el &) = nlal w =

Sodum Azide 026626-22-8 :

Sedium Bromate 007783-38-0 i R T . . J—
Sooim Fluoroacatate  |DOD0B3-74-8 ! N : 1 i B
[Grethane, Sordined j000051-756 ! ! B e
IS‘TOH“-II'H 007430-24-6 H D 100,000 1.000,006‘ 30,000 400,000 4,000 e o
lSlrort!Iurn Chmma!e(\llj D077H2-06-2 : e -_._ e s
|5irvennine O00057-24-9 : : 20 200 S
Styrene " - G00100-45.8 : € 10,000] " 100,6001  16,006] 105,000 -

uifai 014608-79-8 — o - L

Siticiep T lonige s | - 4 i
Suitur Dioxide ™ o07ad6ges | 3 1
Sulfur Mustard™ BT 1
dastT " 7 T 77 Todogea-iEs 1T A R [ R - Trool - e e
TCoD Equrvatenls HZ0400-03-T T - _
Tebuthiuron " "7 o3aniaTa - B 4,000; 50000 o S
[Terbacii 005802-51-2 ; 3 TTwee eewo| T T 1 B
Terbufos 013071-75-9 D ) -
Terbulryn 000886-50-0 : 3 { 50 7ao .
1.2, B-Tetrachiorobenzens j000095-04-3 o L e ] e 200 R
;,;_j.s-retrachmmdmenzo-p 001746076 | 0.00005]  7.6-04 B2 1 0007 ! 4EDd 4E05

N R : i ! SO U EENE IS -

Contacl. Barbara Cooper, DHAC/SPAB, 404-498-0429
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ATSDR Soil Comparison Values 611912006

i l-lierarchy Leval 1 N . H!erarchy Level z L Additlonsl Guldellnas
| Chronic EMEG \cass CancerClass | intermediate EMEG RMEG E:‘E‘; E é';:’E'G
L ‘énid” " Aduit ? OHAST " Chiia T Adui T Chid | TAdui “Plca Chiid | Plca Child
Name CAS Number | ppm . ppm i PPT ]EP“leTP) ARCT  pom ppm ¢ ppm | ppm ppm_ . ppm__ |[CommentsiNotes
1.2,3 4-Tetrachlorodibenzo-p- 030746-58-3 - ! '3 :
Dioxin : ! ;
" 1000630-20-6
"lo60127-184
; ‘looodse-s0-2
Teiraetnyl Lead =~ “Tosegreoaz | T
[ Thaliium 007440-28-0 N
Thalium Acetate """ " |ooose3-6es | .
Fhalim Carbonate " [oosssa-ras [T L
Thaliom Nirate T T (piot0z-a-1 | i
Thalllum Sulfate T _05?_:!%.4—5-:_1.'5:5‘_ o
Thicacelamide " loooos2-85-8 | )
Thicbencare 028248776 . ]
Thiourea T |000062-868 | '
Thicam T T I060737-268 ST
Thotiurn ST T 0744029
Tn dibutyl C " |oooee3.18-1 " |
Tin, tributyl 000056-35-6 .
[Titanium 'l‘etral:hbon 607550-45.0 - )
N U TO0080| T EGR| " “do|EAox profis ava TH5104) proposeshe |
[tollowing: RIC: 10,000 ug/m®: cancer class: IN
1
Toluene Dusocyanaie (NO S) T2 IO X I T S - T S e I ) _
Toxaph " 1508004352 . , 2 _
24, 000083-73-1 5000 R N e o
Tetivealin T TTo01582-09.8 5,000 [ ’ ) ) )
fs.ss-FrbuiyiBrosphoratriimoate ~[oo0078-488 | T T 2 I ) )
T 2 Trichiaro-12.2 Bo0076-151 o T
Triflucroeihane N b _
Trichioroacetaldehyds ~ ~ ~ 1600075-a76 1000) 1 ’ el
rx R uj_ﬁ_da_.g ....... - - e i o = _' o - e !
YA ETrichioraberzens " " [000108-76-3 R ) o -
1,2, 4-Trichlorabenzene - 000120-82-1 |
1, 12-‘I'r|ch!orue ane “t000079-00-5
Trichioroethylene 900079-016 | { tox profile {drait 11/28/01) praposes: CSF:
range from 0,02-0.4 (mg.ﬂ(g:'day)"', RID: 0.0002
Y R .. ._..|mofkatday. RIC: 40 ugima. _ e
Trichlorafivoromethane D00075-69-4 i ) —
(TrichicromeihylBenzene """ 1000088-07-7 | " LN RS I S I i - e
Contact: Barbara Cooper, DHAG/SPAB, 404-498-0420 page 12 of 13



SDR Soil Comparison Values 6/19/2006
Hierarchy Levet1 [~ | Hierarchy lLevel 2 Additlonal Guldelines
Acw nter.
Chronlc EMEG CREG ! Cancer Clase Intermediate EMEG __H_RIJE_G EMEtcei éMEG
“Chiid | Aduit DHHS child §  Aduit Child ' Adult | Pica Child | Pica Child
Name CAS Number ppm PPM ppm [ EPA {NTP} IARC ppm_ | ppm PEM ,I ppm ppm ppm Comments/Motes
2,4 &-Trichlorophenol 00C0BE-06-2 &0jB2 H i
24 STrichisrophensoi 000095-954 P
1.2 3Trichioropropane (000096184 | ) “he0 0 ™
Triethanclamine “logotes-716 | T T o
N L — - .
B e - I B} .
T T [000118-96-7 | Ty 06 ETH 400 30 oo~ v T El -
Tris(2.3-Dibromopropyl)Phosphate [0D0126-72-7 i T -
!
|Graniom 007440-61-1 ;
Uranium, Highly Soluble Salts HZ1800-86-T ! 100 1,000 :
Uranium, Insoluble Compaunds HZi800-82-T B |
JUranium, Saluble Salis HZ1800-91-T T 200: 2,000
Vanadium 007440-62-2 : 206] 2,000 1
Vanadium Panioxide 001314-62-1 T 5007 6,000
Vernolate DG1928-77-7 : I &5° 700
Winyl Chioride 000075-H-4 2005 2,000 05}A 200; 2,000 Heatth CV table shows cancer slope faclors for
: i : 1 exposures since birlh. For aduli-only exposure.
! i i i oral GSF= 0.72 (mg/kgiday)™; inhalation IUR:
TSN N SR U N B SN S e [A:AX10:6 i)
Warfarin 000081-81-2 3 ; 20 200
rT-Xyiene e e — e o - il ; _ B}
m-Xylene 000108-38-3 ! 3 30,000] 400,000 5 1560 - .
Xylenes, Totat 001330-20-7 N 13 3 16000t 100,000] 10,000 100,000 ! 400 - T =
3.4-Xylenol 000095-55-8 i 50 700 : T T e
Zinc 007440-66-8 20,0007 200,000 D i3 20,000) 2000000 20,0000 200,000 00 e
2inc Cyanide 000557-21-1 3 3moe;  aop0o| TG T
Comtact: Barbara Cooper, DHAC/SPAB, 404-498-0429 page {3 of 12



ATSD Air Comparison Values 611912006
LRI
i Additional Health
i Hierarchy Level 1 Hierarchy Level 2 Guldeli
: EPA's |
: Chronle ; Intermedlato Acute Inhalation
! EMEGMMRL | CREG ! CancerClass | EMEGIMRL : RIC | EMEGIMRL | UnitRlsk
N S F BRI j
|name 'CAS Mumber | ppb | pg/m® | pgim® | EPA | (NTP) {IARC| ppb | pgim®! pgim’ | ppb ; ygim® ! 1i{pgim®) |CommentsiNotes
Acenaphihene 000083-32-9 E ]
Acephate 0A0560-19-1 o] 3 } ™
Acetaldehyde  |000075-07-0 0.5 B2 2 ®T - 9 ; 23E-06 |EPA exlemal lox review [drafl 8/00) proposes ihe
| : ; i ; following changes:RIC: 5.0 ug/m® IUR: 0.000013
s z - | g’
Acetamide 000060-35-5 3 . 2B T - -
Acelone 000067-64-1 | 13,000 " N 3 13,000 26,000 i T ™
Acelonitiie T T T T 0bb075-05-8 3 60 ; " - -
lAceiophencne 1000098-86-2 [5) 3 ] ! | o e
2-Acetylaminofiuorenie - DOGBE3-96-3 A R 1 T : B Tomm T
Acrolein ~ - “loooioFae T | T T . I T I LT R 0.027 | 0.05 I
Acrylamide T T 000678-06-1 00008 TTBZ 1 2 | 2A 0.6613 T e ——
Acryic Acid - ooog7a-107 | A A B S T 1 B I D R N -
[Acrvionitite 000107-13-1 0.01 B1 ! 2 2B 2 100 6.8E-05 0 o mmm—
Afachlor 015972-60-8 BZ . 9 I o
ot - e E B Ko S S go[oe - S S
_A-_idrin """" :_ 000305-00.2 0.0002 : B2 | 3 3 ' T e e
Aliyi Alcahol T Tigontor-A96 | i : IR T ) T -
Aipha Radiation 012887-46-1 5. E 1 ' ' o o
Aluminum 7 007429-90-5 : i3 R ! i e T
Aluminur Phasphide ™ " T 020859738 - T TV R T T - o
Ametryn 000834 12-8 : ! ! : " e
4-Aminc-3,5,6Trichloropicolinic Acid ~ 1001818-02-1 | ‘, - i -i T . .
: H l
d-Aminobiphenyl 000992671 T i i P e—_
Aminoiriazole 000061-82-5 i 2 2 i
Ammonia } 007664-41-7 o0 "D 3 ' 160 | 1,700 ¢ P T
Aniline 0060062-53-3 “ B2 ] 3 | 3 T N )
e B . 5 3 . : ; - -
ony 007440-36-0 D 1 3 A R S P
Antimony Trioxide T 001309-64-4 B IR B TR 3 S N 0.2 ; A
Aramite 000140570 x| B2 73 & B ! 7.1E-08 T T
Fiocior 1016 T 012674-112 3 : - )
Wioder i1 T T o - 3 N :
Arodor 1232 T T nqiidi-Es ) B -
Araclor 1240 " 071328-89.7 o R -l i
Arocior 1342 T T T 83360516 N T .
Aroclor 1248 “T612672-296 ' i N
Aroclor 1264~ T T igige76e R - “""_]_'z - T ~ ]
Contack: Barbara Cooper, ATSDR/DHAC, 404-498-0429 page 7 of 14



Air Comparison Values

6/19/2006

Additional Health

PN T)

. Higrarchy Lesﬂ_‘! i

-

iCAS Number

Intermediate |
. EMEGIMRL |

! pgim’

Hierarchy Level 2
T

RiC

pgim’

gAY |

Commentsiotes

Aroclor 1260

Arocior 1262 -
Aroclor 1268 o
Aroclor 5432

Arsenic

1011096-82-5

BEF2eEE |

iuo?«u 38- 2
' 1 007784-42-1
1001’332-21-4

'0p7440-39-3 |

"|The units for asbestos are maximum number of

fibersfmL in alr. The urnils on the inhalation unit risk
are {I'bersr’m

Ellstz-Elhyhexyl)Adlpate
Bls(cr\loromeihyli Etr'{er

Comntact: Barbara Cooper, ATSOR/DHAC, 404-498.0429

- lrnouao-41-?

o ‘»ui’ié'i'f#-i’fii"'""

000091-59-8

1517804-35.2 B -
T "1001861-40-1 o
T To00100-52-7 - “ o
“loooo7i-432 “Jinhat Unit Risk ranges from 2.2x10™ fo 7.8x10%
: {ugfm™.
e = s Jlugimy . — S
T " G00055-55-3 )
Benza(A)Pytene o . ‘dliliaﬁff aza |
Ele'ﬁEE('En_Hiibrarithene nommmme 4000205-99-2 ] . L
EIenzo(GHI)F'ery!ene :000191-24-2
BenzaQljFiuranihene " (560308823 o
Benzo(K)FIuoranthene T T 60207-08-9 )
23-Benzoiuran oo | DDG271-09-6 ] -
roic Ackd 1000065-35-0 N e

T|EPA cancer class based on inhalation exposures,

Mo cancer class has been assigned for oral

T Do74d6-a2-8

1000092-52-4

" 1000103-23-1

loposdiEaa |

exposure,
B R et e e R
i e i e anm o s = e

page 2 of 14




TSDR Air Comparison Values 6/19/2006

% Additional Health

i - . “‘""“"‘"Y Levelr .| . Hemarchylevel2 [ Guidelines

i H ! TTTERAS

i Chronic i : Intermediate | Acute . Inhalation

. EMEQMRL | CREQ ' CancerClass | EMEG/MRL | RIC | EMEGMRL | UnitRisk

; : ; | DHHS ; £ .
Name (CAS Number prb | pgim® i DEPA [ INTP) (IARC| ppb : pgim®i ppim’ | ppb Lughm® | 1tipgim®) |commentsiNotes
Bromacil J 000314-40-9 : H ; H i

L et 015541_454 ) AR SO
Bromic Acid, Pot:
Eromeochioromethane

" |506674-97-8

Bromotichioromethane — ~ T 000076-27-4 ) "
Bomoform T igo0075-25-2 : " ’ T T
1. 3-Buiadiene 1000106-99-0 EPA&’s cancer class is "carcinogenic to humans by
inhalation” under revised (1 999) guu:lellnes

iedtanal T T T iuuoo‘m 983 1" [ Y S S I S . -
e . -
2.Butoxyethanol To00141-76-2
2-Biloxyethanol Acetats T I000112-07-2 T o
Butyl Benzyl Phthalale” T b0BE-68-T Tt T T
Butyieie =~ 77T loo2008.d1-5 | - o
Sadmum 007440-43-5 ) T "

. e B B e e I T e e e AR K
Caprolactam ~~ T T T T T, e A e A S S I A DA T - T
Captan o T T 000139-08-2 - )
T T R e e S S Ao T i s S R s B
Garbazole T T T T Todooee-74-E T
Carboturan T 801685662 -
DTN sof pas ) e
Carbon Tetrachlonde T T 1o00056-23-5 [ ¢ :
éérbﬁ#ulian T e 055235-14-3 : -
Carboxin T T T T KopE4-68.4 3 T
Cellosalve 7T T T T GG 16-805 3 Y )
Chloral Hydrate ™ T 000362170 3 ' i )

T i ho04as-e04 | 3
Chiordane ~ ~ "0 T T ooppE7TAe ) . ) oz e |, 7 Segood |
Chiardecone ™~ " T T G60143-50-0 2
Chiorendic Acid "*J'éa_a“ﬁ?"z’é’.“s ) 3
Chlorl’envlnphus 00470 go-s . ) -
e T e o8 s e
Chlorine Dioxide 7 R

3
Chloroacetic Acid B o 3 T
2-Chlsroacetophenane s

Contact: Barbara Cooper, ATSDR/DHAC, 404-498-0429 page 3 of 14




TSDR Air Comparison Values 6/19/2006

Additlonal Health
Higrarchy Levelt |  Hisrarchylevel2 | = Guldelines .
o R SO
Chronic | ) Intermediate | Acute " Inhalation
EMEG/MRL , CREG = CancerClss | EMEG/MRL . RIC | EMEGMRL _ UnitRisk

: coRng! T !

: B . | ] :
‘CAS Number | ppb . pgim’ - pgim’ . EPA : INTP) (IARC| ppb ' pg/m’( ughm® | ppb : pgim’ _ 1{ugim’t |Comments/Notes

: L D -
) e ._ e RN CEE
000124.43.1 B e - ; Pre\ﬂc.!uslur listed ismﬁlbrcmochlcrornethane
Chiorodifiuromethane '000075°45.6 B i 50,000 o )
Chloroethane : |s000i o i
Chloroform "0 004 )
Chioromethane” " Iuoo’d?tav-a oo s T L ]
z-ChIoronap halene : '
2 Chiorophe T o T - a
4-Chlorophenal Y 000106-48»9 T S e [ )
3-Chioropropene ~ 7T Inuo107-os.1 T
Chlorothalonil ' B 001897-45-6 N -
P_Chiorototlusne i i
Chiorpropham T Trhogion3ia b

Chiorpyrifos 7 7 ‘loo29zi-88-2 |

Chromium

007440473 |

ed as "Chromium Trioxide”

Previously isted as "Chromium, Hexavalent'. EPA

cancer class: A for inhalation exposure; D for cral
exposure,

Chromium (1), pariculates

Chmm:un-n(\!l)oxide'
Chmrmum Tnvalenl '

Coal Tar Creosole’
Gaal faié o
Cabalt” "
Coppef

Copper Cyanlde
Coumann B

Cres
Crasol, F“ar‘e;' .
Cumene
Cyanazme '

'Cyamde Sodlum
Cyanogen o

" {000460-18-5

Contact: Barbara Cooper, ATSDR/DHAC, 404-498-0428 page 4 of 14




Air Comparison Values

6/15/2006

Additional Heatth
Hietarchy Level 1 Hierarchy Level 2 Guldeli
' IEPAs
1 . Intermediate Acute i Inhailation
i 4.CREG . GMRL i RIC | EMEGMRL sk |
JName CAS Number ppb | pgim? | po/m® | EPA | (NTP) i1ARC| ppb | poim®| pgim® | ppb Epg.'m’, 1i{pgim?® [CommentsiNotes
Cyanogen Chleride QDOS0B-77-4 D 3 T
Cyciohexane 000110-82-7 ] 6.600 I
Cyclahexanone™ " " "~ 1000108841 i o N IO T S U S I - T
Cycoleiramethylene Tetraniramine | 002691-41-0 o : | -
forwro I - I ; et et e
{Cydatimethylenetriniiamine (RDX)  |090121-62-4 T c s L T i ’ '
Cyftuthrin B T T 1068359-37-5 i 3 "~ Tk Baytheoid T
Cyhatinrin 068085-85-6 : 3 —
e P L 5! e kit e
2.4-D Acid o 000094-75-7 D 3 | o
E - T 001861-32-1 D | 3 1T
] Pt PR S o R Rk R S
000072-55-6 B2 | 3 8
0.01 82 ; )
_ y ‘ - S [
Di-n-Buiyl Phibalate = "15b00B4-7a-2 D El ) i _
D_T-n-b_z:t;rlﬁﬁﬁala'l’e . _ODDT{'J-’-‘EE.:E'" [ i 3 - - v ! .
Di(2-Ethylhexyl Phihalate 000117-81-7 B2 | 2z 3 o o
2,4-Diaminotoluiene 000095-80-7 ) 3 2E R T )
gL SooE — P e P B LS IR e - : o
Dibenze(A EjPyrene 000192-65-4 : 2 28 ] Ty oo
Dibenzo{h HjAnihracene loodoss7es” | T e V7 T 2a o . - s N .
Dibenzo{A,LiFyrens T 1960184360 | - L3 2B : : e ’ e
1,2-Dibromo-3-Chloropropane 000096-12-8 . B2 2 2B 0.2 02 -
i3.Dibromaethane = "~ " "7 lppotoe-93a | Ty a0 LT"L EF A ) 9 Todos T [T T
|l_:f§|3|_.!t_y_1_ Sebacats 000109-43-3 HERAR - R T
Dicamba o 001916-00-9 D 3 _ o
Bichisroacei 000675-45-6 07 3 | 28 T T _—
1,2 Dichiorobenzene “tovaoes-so-1 4 i o s 3 | - 272704 extemnal review draft of IRIS: preposed RID =
S o ! . L L L .. |01 mokgiday cancerclass =IN .
1,4-Dichlorabenzens 000106-48-7 30 ¢ i 2B7F 100 800 | 2.000 ! ; 272104 external review drah of IRIS: proposed RiD =
i i 0.0024 mgtkgiday, RIC = 1.000 ug/m3 (1 mgim3)
l— Cf:: = 0,013 (mgfkg/day)-1; IUR = na; cancer class
1.5-Dichiorobenzene 000341731 ™D :l 3 ) o T e 2/2/04 éxternal review drafl of IRIS: propased RID =
i 0.001 mgikg/day; cancer class = [N
Gt — ——— ) ; A e e
000075-71-8 t N _ 1 B O N
000075-34-3 ] o : A e s S—

Contacl Barbara Cooper, ATSDR/DHAC, 404-498-0428
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Air Comparison Values

6/18/2006

000120-61-6

‘iooongs-1z-2 | 7T
000756-79-6

1.2-Bimethylhydrszine
2.4-Dimethylphenal

000121.69-7

1000087147

“|ob0105-67-9

000576-26-1

“1000824-82-1 "7

rophenol

2 4-Dinitrotoluens -
2.6-Dinitrotoluene ™ o
Dinitrolciuene 7T T

Jorases™

000605-20-2

000129-14-2

Contact: Barbara Cooper, ATSDR/DHAL, 404-498-0429

Additional Heafth

i Hlerarchy Level 1 _ _ . Hlerarchy Level 2 Guidelines _

| L R

‘ Chreonic Intermediate | Acuta { Inhalation

: JEMEG/MRL | CREG . CancerClass | EMEGIMRL &= RiC | EMEG/MRL ‘I Unit Risk

! : ‘ DHHS : i i i

ICAS Number | ppb | pgim®] pgim’  EPA : (NTP)Ech ppb | poim® | pam® | ppb | pgim?’ | Apeim® {commentsiNotes

000107-06-2 600 t : : ! i

- 006075-35-4 T e B
T To06186.58-2 . T
" lpogizeaiz | e

4.{2 4 Dichicrophenoxy)butyric Acid j000094-82:6 | o T
[i.Z-Dichioropropane " TIG00078-87-5 | 3 T ) .
2.3-Dichioropropancl T 000816-23-9 3 | -

0005327556 2 T

-000D75.89.0 3 - ”
Dichlorves T T 000082-73-7 3 B
Brorg - Y ptsahess - B TR B}
Dicrolaphos e C001471-65-2 | 3 B ) -
Dieldrin 000060-57-1 3
v} - - 106011 1-42-2 i o
Diethyl Phthalate Toonosage-2 R B
Difiubenzuran T T 035367-56.5 | "y ’ ) B
Diisaprapyl Methyiphosphonate ~ 1001445-75-6 3 o ) h
Dimethoate 7~ 7 000069-51-5 | 3 i} _
3 ¥.Dimethoxybenzidine 000116-90-4 "z e o o e
Din Carbamyl Chtoride “Toooo: 7] z | )

3

page 6 of 14




ArsD Air Comparison Values 6/19/2006
' Additional Health
| L Hierarchy Level 1 Hierarchy Level 2 . Guidelines
I EPa's
Chronle Intermadiate Acute i Inhalation
E”E‘f"'“"- CREG . ':"";:H‘;'Ws EMEGMRL ; RIC _....,E..!'.'E'."%{MEL._L'_-‘.!‘.’I Risk
t . H
IName cas Number | ppb | poim® | pam® | EPA L (NTP) [IARC| ppb | pgim® pgim® | ppb | poim’ i 1iugim’} | ts/Notes
[1:a-Dioxane 000123-91-1 1.000 B2 | 2 28 2,000
|Ciphenamid 1000957517 R B o - - T
Diphenylamine '~ "fooot1z2-384 T T B - )
1,2-Giphenylhydrazine 606127667 | ¢ Jooos - B2 | 2 T 7 I : -
Diphenyimethane Diisocyanate  |000101-66-8 - : 3 36 ' “'
Diguat 002764-72-9
|bis’bﬁ?ﬁ}h'i&3&i’£{e‘"""""""'"" - 60777840 T T T T T Y - T I .
|Disuffoton " 000295-044 i E ; 3 6 | e
1.4-ithiane T T |o00805-28-3 o3 ) :
Diwron 000330-54-1 D 3 L
Endosutian " Q00115-29-7 - ! [E [ A R Y - _
it iz T G . - -
Endrin 000072-20-8 ot ) 3 |3 o
Epichlorohydrin =~ = 006 06-59-8 BN - N AT TTTTOT -
EPN T laozivaeas : 3 B i
EPTC 000756-94-4 R : 3 T o
B - s IRt et & 5 S e g
Ethion OD05B3. 12-3 : 3
Ethyl Acefate” ™~ "7 000141-786 3
000140-88-5 3
B00100-47-4 3
Yossoeozes 1 - e
8607107-21-1 3
T 000075-29-8 K
Fenvaierate 051630-58-1 3
Fluoranthene 000206440 3
Ficoréne =~ T 000086-73-7 3
Fiuoriie, Sadiurn 067681-49-4 a
uarine ~ 7T ao77eza1-4 | 3
q00133°07-3 3
000944-22-9 3
“looposo-go-0 | " 3
“1068476-30-2 3
000140-00-9 z
000098-07-1 3
HZ1800.05-T 3
lopo7e5-ad-a | 3"
3

“i5oTo7158E

Contact: Barbara Cooper, ATSDR/DHAC, 404-495-0429
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Air Comparison Values

6/19/2006

Additional Health
- . Mleracchy Lavel 1 . Hierarchy Level2 ) Guldelines
: ‘EPA’
Chronic . Intermediate Acute Inhalation
: _EMEGMRL | CREG : CancerClass | EMEG/MRL RfC EMEG/MRL  Unlt Risk
! i 1 f H .
Name \cAS Number | ppb Tugim? | pgim?® | EPA i (NTP) liarc| ppb | pgim’ i pgim® | ppb iug-*m” Hugim’®) [CommentsiNotes
Heptachior .000076-44-8 : 00008 ; B2 3 : | 0.0042
Heptachlor Epoxide ropi02a-73 | VT boood 833 0.6426 o -
HexabrEEnEEeTzZﬁ? B | TR SRR R s . - B
Hexachiorobutadiene I T A . = TT e e
Hexachiorocydiohexane. Technical  |000808.73.1 | YT YR T T
Grade :
Hexachlorocyclohexane, Alpha- ™ [000318-84-6 2B T YT e o
fiexachiorocyclohexane, Bela-  [000319-85-7 28 ' 5 3E-04 o e
Hexachioracyciohexane, Gamma-  1000058-89-8 | )

Hexathlorocyclopentadiene

Hexachlorosthane o
Hexachlorophene
Hexamethyl Phosphomn;?d-é'—

100007 7-47 -4
1.273,7.8.9-Hexachlorodibenzo-P-Diokin |

000070-304 |
"j000690-31.9
Hexame!hylene Dusocyanate To00822.06-0

Hexane,n- 1000116543

H}E’Gﬁen FldEFiﬁe' -
Hydrogen Suﬁde ) o

indena({,2.3-cd)Pyrens

~ 000302012 '

o0g193-385 |

lodine T 007553-86-2
todine-131 7~ 010043.56-0
i’s?b'htyl Acohol 000078631
issphosone " |0DDO78-59-1
|sapr6py| Meiljn__yl Fhosphonate '_,005514-35-2

iso rop'yl' F"henyl'carﬁarn‘ate o i

JFa
JP 5{JP.8

THZ0600-26-T |

Kerasene o
Daad”” " e
Leaﬁ Acetaie i

HZoep0-22-T

1008008-20-6

007439-92-1

0301-04-2
007446-27-7

T ond121-75-8

Contact: Barbara Cooper. ATSDR/DHAC, 404-498-0429
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ATSDR Air Comparison Values 6/19/2006

oA A

Additional Health
Hierarchy Level 1 . Hierarchy Level 2 Guideli
: i i EPA's
Intermediate E Acute ! : Inhalation
_5"‘5'3;"'".!-_...5.. JRIC |, EMEGMRL ;| UnitRisk
|
CAS Number ppb | pg/m’ | pgim® | ppb i pgim® . trpgim®) |Commentsiotes
|Malen: Anhydride 060108-31-6 o E . R
Maneb 012427-38-2 : 3 3 ) :
Manganese 007435-96-5 0.04 D 3 0.05 i e o i
|Mercuru: ‘Chioride " loviesreay T[T TV - c - T | - T
Mercury, inorganic ) HZ0900-19-T D 3 3 N T
Mercuory - 007438.97-6 02 LD 3 [ 3 HICE
i s sl IERTE FLcall SOTREE Fy e e e I
Methacryloniirile T oo 126-08-7 T 3 T - -
Metbamidophios  1010265-92-6 ! ’ i ’
Methanal 000067-56-1 - T
Methidaihion " 000950-37-8 | - _
|1\.iéthomyl N R s X A R R SR I - i ) )
T-Methoxy-2-Fropancl 000107-98-2 2,000 b o ) -
Meihoxychlor 000072-43-5 i
Methyt Isobutyl Ketone 000108-10-7 i 3,000 - -
|Méthyl PFarathion oooasa.oo-0 | 1T TG T Ta 3T i -
Z-Methyl-d-Chiorophenoxyacetic Acid  000054-74-6 ‘ o - o
Methyl-T-Butyl Ether 77 “loptsas-g4-a | Fog T ; TFee T s000 | 20007 0 1T " leancer classification under review.
2-Methyiaziridine 000075558 ] - i T
S-Meihylchrysene  ~ "~ "~ “Joo3esfz4n | TP - 2 2B | ! |
Methylene Chicride 000075-09-2 | 300 3 .82 2 2B 300 T €00 FT40E-07 cTmmmmmmmnom o
4.4-Methylenebis(2-Chioroaniine)  |000101-144 : g 2A : :
4.4-Methyienedianiine RS T 7 2 R I R A 2B 3 [ T
4.4-(1-Methylethylidene)Bis-Phenci __[000080-05-7 | 3 T N i j
Methyimercuric Chlonde 000195-09-3 c 3 B !
Methyimercury T 022987928 PG 3 i T
i-Methyinaphthelene " " To00000-120 1 P3 e Lo - .
2 Methyinaphthaiene 000051-57-6 N T3 i i -
Metolachior 051213-45-2 PG £ :
Metnbuzm e e - weisie _—_ —6——~ B B - \ R e i . : o . )
Mitex " 0D2385-85-5 : 2 |28 i T B
Molinala 002212-67+4 I ;
Mowmienum oo e ' oorasgsdr | B A S - T e T B R R
TR et BE oo O s el e o e - _
T joo0oei-20-3 07 I ;3 T o S
_ 007440-02-0 0.09 __!__ 2 0.2 %; _L. _ I o }
012036722 |} b 0002 A i 1 ;o b i) Qo004

Contact: Barbara Cooper, ATSDR/DHAC, 404-498-0428 page 9 of 14



Arspr Air Comparison Values 6/19/2006

ety b

! Additional Health
s oo Mierarchyleveld | Hierarchy Level 2 .Guidelines __
: f | I EPAs
i Chronic | : Intermediate : Acute : Inhalation
i EMEGIMRL | CREG ' CancerClass | E__MEGIMRL : RIC ! EMEGIMRL : UnitRisk
tCAS Number | ppb | pgim® | wgim® ' EPA : (NTP} l1ARC| ppb ug:‘m . wgim® | ppb 'fugfm’! 1{pym’} |{CommentsiNotes
014797.55-8 : | i ]
R e e
© T i000139-15-9 ) 2 )
e I Sl IR S B
N‘El‘alsgnzene” e s e e oooeeeis E [ P .1,..__.... ..._3.. e e
Rirogipaire e o ; -~ _ -
N-Nhroso-N-Melhylurethane BT TTT TR0 A A - -
NNltmwth.melamm R T B . e . . B -
N-Nifrosodiethytam Boou55-16-5
N:r-ﬁ}?:sadumthyla i 000062-75-8 i T
N_'_" - doouse-3046 | ) T
i i000059-69-2
omdlamn T sttt S s -
Oxamw C " 1023435220
Oxy'lluorfen e 042674.03-3 - ) -
e oo -
T T M oobgse-aee2 | T T e
T T Tioboste-eas
2,3,4,7,8- Peniachlorodlbenzoluran 1057117-31-4 !
JPentachioronitrobenzene © Tio00082:68-8 | T - T : T mm e T
Pentachiorophenol 7 "lo00087-86-5 T i TR T U |EPA tax review (draft 3701} proposes the Tollowing
s i i change:CSF; 0.48 (mgfkgiday)™.
JFerchicraie and Parchioraie Safts ~ ~ foor7e0-988 | 1 1 r LA TEPA IRIS 2005: "ot likely 19 pose a fisk of thyroid |
i f cancer in humans, at leas! at doses below those
| . ; necessady to alter thyroid hormone homeostasis.”
| : i
"563563'5'"-"53-‘?""':1" TomETT T o
000035-01-6 3
e s i ) : D e .
000062-38-4 | T 4 T -
Phosgene R [T - I S e 4 U IR " [EFA iox review (extamai drafi review 47162004}
i proposes the following changes: RfC = 0.2 ug/m3;
cancer class = IN.
Phosphine’ - - s .
Prosphorichdd ~ ~ " loreeasna | T N
R e - - e e e ,

Centagt Barbara Cooper, ATSDR/DMAL, 404-405-(:429 page 10 of 14




Air Comparison Values

6/18/2006

Additional Health
Hierarchy Level 1 Higrarchy Level 2 _..Suidelines
. EPAs
Chronic Intermediate Acute i Inhalation
| EMEGIMRL ;| CREG ~  CancerClass EMEGIMRL | RIC | EMEGMRL : UnitRisk
: i IDHHS | : : !
Jname lcas mumber | ppb [paim® | pgm® | EPA | (NTP) [1ARC| peb i pgim®; peim® | ppb : pgim’ | 1ipgim®) |CommentsiNotes
Phosphorus-32 014595-37-3 ; F- | 1 e i R J IARC group 1 as phospl)ala
Fhihalic Anhydride 000085-43-9 3 . _ -__ ____‘ “‘____w“_"_ .
Piutonium 007440.07-5 : s v 1 i - i T N T
Fidonum2ag T U T018917-a83 i R PR ! o . Tooon o e
Palybrominated Biphenyls {FBES) 067774-32-7 i i 2 28 - -
Palybrominated Diphenyt Ethers 032634-81-9 2 6
(PBDE). lower brominated 032536-52-0 . L .
Polychlosinated Biphenyls (PCBs) 001336-36-3 i 0.01 B2 . 2 2A i ! 00001  |Refer to comparisan values for aroclor, which are
! SO IR NP - e 0 |remmercial mixtures of PCBS.
Gotassiorn Cyarida ™~ T 600181508 iy philbeabietl ol M
Fotassiumn Silver Cyarnide DO0506-61-5 ) : e T T
Prometon 001810-18-0 4] 3 T
Promeiryn 007287-19-6 r 3
023950-56-5 B c e :
“Ho01918-16-7 N - B Y i R 1
|Propanil 000709-98-8 : 3 1 E _
Propazine 000135-40-2 : 2 ) i T
|5i65'oi'{xr' o I (17, LR R I . T B : i
|Propylene Glycol 000Q57-55-6 i i3 9 i
Propylene Glycol Dinitrale 006423-43-4 0.04 i - o.od pT - ) i - T
|Propy|ene Cndde 00075-56-9 o3 L B2 | 2 | 28 30 [
Pendimeihalin 040487-92-1 Te :
L L R S _DH. > 4m - e _— - - _-“ -
} 000110-86-1 E . -. - .
o ] SRR TS O AN S | ) R
Radium-224 and Daughters HZ1800-60-T T i ; - . ———
Radium-226 and Daughters HZ1800-61-T ! i ]
Radium-228r228 7T T TWgReeeeer | ! r e -
Radium-228 and Daughters HZ1860-62-T ; _ ) S
Radon — 7 e ey i — ] - A T e
i ' * units are fibersfice. See Synthetic Vilreous Flbers
: tox profile
‘loo7783-006 - ] Tt T i ) .
007782-49-2 3 3
007446-34-6 2 3 . i
607637-86-9 - 1 O T o
007440-22-4 T 3 ! T I
. 000_12_2._3_4.9_— ._......__.__._E e—_— i : 3_ . a,.. PR i - — : - N ] ]
T " o07440°238 N T j_ '*' I o
Contact: Barbara Covper, ATSDR/DHAC, 404-498-0429 page 11 of 14



DR Air Comparison Values 6/19/2006
Additional Health
, Hierarchy Level 1 _MererchyLevelz | Guidelines
. e (o RS B , i e
I Chronic . Intermediata ! Acute i Inhalation
i EMEG/MRL CREG _CancerClass | EMEGIMRL _1__ RiC
Is Riiia hal IR “DHHS !
IName ICAS Number ppb l poim’ | pgim® _EPA |NTP1 t1ARC| ppb | pgim® CommentsiNotes
fsodium Azide '026628-22-8 : : - )
fum Bromale “igoT7e9-38-0 | -
im Fiuoroat :D000G2-74-8
Urethane, Saii i [000057-79-6 ] - e
§Edhlium 007440-24-6 S

T lon7709.06-2
Joomsracs |
000100-42-5
014808.78-8

wlwiwlw alwlow

003688-24-5 DR
SufurBiodds T T aadeges | - 3.
Sulfur Wstard ™ | [adosasagz i1
45T - 000493-76-5 3
TEOO Equlvalerlis - ) T lHzodsgos Tl _‘:_; 4

Tebuthiuren

‘Jo3dbta-tad

reroaci ™
Terbufos
Terbutryn

12,4 5-Tetrachlorabanzene "~ " "

005902-51-2

000005943 |

Tetraalhyl Lead "’
Thallium ~ 7

' jooob7e-0-2
007440-26-0

2,3,7.8-Tetrachtarodibe nzo-p-Dioxin 001746-01-6

1 2 3 4-Telra|:hlorodlbenzo-p-Dloum 030745-59-8
Z-Tetrachlarosthane o0007634-5 |7

1.1.1 2 Tetrachioroethane 7 " To00830-20-6 |

Tevachiorosiyione "~ |oootaried

2, 4B-Tetrachlorophsnol 00DO58-90-2

Thallium Acetale
Tha.l.l.ium E:’arbbnété '

iin- naigaric

000563-65-8
066535-73-9

" gfoT0za5-1

"1 000062-56-6

[000137-26-8

007440-29-1

" joopéea-i81 |

fOO?MD-Mw‘S

Corntact: Barhara Cooper, ATSDR/DHAC, 404-498-0429

[NU o= lnl:

1
|
1
|
|
1

wiwiw e

Sly Ilsled as leutyltin
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DR Air Comparison Values 6/19/2006
e m——
i Additional Health
H Higrarchy Leval 1 - Hierarchy Level 2 Guldel
T - U EPA'S
i ; Intermediate Acute ! Inhalation
CREG .  CancerClass | EMEGMRL | RiC
fHame CAS Number ugim® | EPA aRe| ppb | pgm’| pgim’ Comments/Hotes
Tin, ributyl 000056-35-9 D Previously listed as "Tributyltin Oogde”
Titaniam T elrachioride 007550-45-0 i 10 ! - o
e e e 330706063 b EY 400 " |EPA toxicolagicat profile (exiarnal review drait
! 17/15/04} proposas the following: RfC: 10,000 ug/ms3;
cancer class: IN
Toiuene Diisocyanate (N.0.5} i026471-62-5 i 2 2B | 0.07 - T
TOXBERENE o e e e | 00001-35-2 o003 ; B2} 2 [2® ) W3 R
24 ETP Adid 000093724 D 3
Trifiuralin 001582:09-6 ¢ 3 3 ’ - o
5.5.5-Tribulyl Phosphoratrithioate | 000078-48-8 - 3t R - I
1.1,2-Trichloro-1,2. 2-Trifiuoroethane  :000076-13-1 3 ] -
Trichiofoacetaldehyde 000075676 CE R oo
Trichloroacefic Atid 000076.03-9 c T3 i T -
1,3 5-Trichlorcbenzene 660108-70-3 3 i
1Z.4-Trichiorobenzene 000120-82-1 i) 3 : i T
1.1.1-Trchlorcethane 60807 1-55-6 [+ 3 3 700 Zooo; 17 T T T -
1.1.2-Trichioroethane ;000079-00-5 0.06 c 3 3 1,6E.05 T T )
Trichlorosthyiene IR 177w e - it et S ™ S M Sl N 17 R A 'é'.'ﬁod"";'"" T TP fox profile (ext review draft 14/28/01) proposes:
: H CSF. range from 0.02-0.4 {mg/kg/day}-1; RfC: 40
: ! ; ug/m3,
Trichiorofiuoromethane 000075-69-4 o 3 : T e
{Trichloromethyibenzene i000098-07-7 782 PR N T S oo T
2,4,8-Trichtorophenal " TB00086-06-2 o3 | 62| 2 =N D oo e
2.4 5-Trichleropheng 000695-95.4 3 T . _" o e
1,2 3-Trichloropropane 0000968-18-4 5 A 5 - - _ I
Triethanolamine """ " 006102716 :» 373 __ R o
Triethylamine 000127-44-3 ' 3 i o
1.3.5-Trinltrabenzens 00009§-35-4 3 i )
e = : 5 - [
Tris(2.3-Dibromopropyliphasphate 2 VEA o
Uramium T 007440811 3 )
Uranium, Highly Soluble Saits ~~ ~ [HZ1800-90-T | XY . 3"
Oranium, insoluble Compounds AZ1800-85.F 3 o
Uranium, Soluble Salts " Hzs00-91-T 3 I
N T . - )
O T Sy 1 3_. .2_.5_._ -
1001929-77-7 - IR
1000108-05-4 | 3 ®
Contact: Barbara Cooper, ATSDR/DHAC, 404-495-0429 page 13 of 14



Air Comparison Values

6/19/2006

Additional Health
: Hierarchy Lavel 1 Hierarchy Level 2 Guldell
[ R. .. ; ; e
: Chronic i Intermediate | Acute | Inhalation
' | EMEGMRL | CREG CancerClass | EMEG/MRL | RiC | EMEGMRL ° UnitRisk
: : | DHHE T i |
Name 'cAS Number | ppb | pyim? | paim® | EPA i (NTP) 1aRC{ ppb | ugim’ | ugim’ | pob g’ | 1Hugim’} |CommentsiNotes
Vinyl Chloride 000075-01-4 : 0.1 AP 1 11 30 100 500 6.8E-06 |Health CV table shows cancer slope factors for
| ; exposures since birth, For adull-only exposure:cral
?SF: 0.72 {mgikgiday)™; inhal IUR: 4.4x10° {ug/m®
Warfarin oGo081.EIZ - -
|p-xyteme “Tioooi66-4z2 | T o )
i i P S PPN
Xldncs. Tola - e T R
3‘_4.%;&,__ o 0O095-65-8 - )
N e [ _
Zinc Cyanide o " 600857-31-7 ! T - - -
Contact: Barbara Cooper, ATSDR/DHAC, 404-495-0429 page 14 of 14




AGPNCY FOR DI AUSSTANCES

Health Consultation - Towa City Former Manufactured Gas Plant Site ik

ALSBR

Appendix B — Johnson & Ettinger Model Input and Output



GW-SCREEN
Version 3.1; 02/04

Reset to
Defaults

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X™ in "YES" box)

YES

OR

1

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter “X" in "YES" box and initial groundwater conc. below}

ENTER ENTER
Initial
Chemical groundwat
CAS No. conG.,
(numbers only, Cu
ro dashes) (el y Chemical
| 71432 [ 972+ Benzene |
ENTER ENTER ENTER ENTER
belaw grade Average ENTER
to botlom Depth soilf Average vapor
ol enclosed below grade SCS groundwaler Now rate into bldg.
space foor, ta water tablke, soil type temperalure., {Leave blank to calkculate)
Lg [ directly above Ts Qo
{om) {em) waler iable {°C) {Lim}
I 200 [ L i I s ]
MORE
¥ . -
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandase zone Vadase zone Vadose zone Vadose zone Vadose zone
soll byps soil vapor sCs $0il dry soil total soil water-filled
(used to estimate OR pemmeability, scil lype bulk density, porosity, porasity.
et : A
ermeabili {om?) Paramalers Q’a’n“) Unilless temom?)
L ] L | 1.59 | 0.389 | 0.145
ENTER EMTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quatient for time for time for Exposure Exposure
carcinog noncarcinog carcinogens, noncarcinogens, duralion, frequency,
TR THO AT, ATye ED EF
{unitless) {umillerss) {yrs) [yrs) {yrs) {daysiyr)
1.0E-06 I 1 70 T 30 1 30 ] 350 !

Used 1o cakulate risk-based
groundwaler concentralion. |

1ot



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filted Water-filled Floor-
Source- zane soil effective s0il soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary sgam
separation, porosity, saturation, permeability, permeability, permeability, Zone, zone, zone, zone, perimeter,
|.-|- Bav S k; krg k. Lo, Nz ea.cz O cr Xerack
{cm) (cm¥em®)  {em¥em?) (tem?) {em?) (cm?) (cm) {emfem®) em¥em) {em®em’) (cm)
105 [ 0251 | 0257 | 1.86E-09 | 0.854 [ 1.58E-09 | 37.50 1 0390 | 0067 | 0332 | 4000 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zong overall
Bldg. space to-total depth vaporization at constant al constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  &ve. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temnperature, temperature, temperature, coefficient, coefficient, coefficient,
Qhullcllm_: Ap n Zorack 48H, 15 Hys H'rs Hrs Daﬂv D’ﬂ‘z DONT
(cm¥s) {cm?) (unitless) (cm) (calimol) {atm-m’/mol) {unitless) (gfom-s) {cm’/s) {cm¥s) (cm’fs)
[ 254E+04 | 1.80E+06 | 2.226-04 | 200 8,112 | 2.82E-03 [ 1.21E-01 [ 1.76E-04 554E-03 | B823E-05 | 2.24E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Conveclion Source vapor effective foundation indoor source Unit
path path vapor Crack Mow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, length, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, cone.,
La Ly Cuourcs Ferack Qe peeck Acrack exp(Pe) a Couiang URF RIC
{cm) (cm) {ugim’) (cm) (cm®ls) (cm’ls) (cm?) {unilless) (unitless) (ugim’} (ng/m¥’ {mgim®)
| 105 | 200 | 1.18E+04 | 0.10 8.33E+01 [ 5 54E-03 | 40D0E+02 | 2.06E+163 | 145E-04 | 4.70E+00 | 7.8E-06 | 3.0E-02 |
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RESULTS SHEEY

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

Indoor Indoor Risk-based Pure Final
exposure exposure indoor component indoor
groundwaler  groundwater exposure water exposure

COnG., conc., groundwater  solubility, groundwaler
carcinogen noncarcinogen conc., S GONC.,
{igiL) {pght) {pgfL) {ugfL) Angi)
[ NA | NA NA | 1.79E+08 | NA

MESSAGE SUMMARY BELOW:

1of1

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,
carcinogen  nponcarcinogen
{unilless) junifless)

[ "s5E06 | 54E-02 |




GW-SCREEN
Version 3.1; 02/04

Rasstto

Defaults

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES* bux)

I

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
fenter X" in "YES™ box and initial groundwater conc. below}

YES

ENTER ENTER
Initial
Chemical groundwat
CAS No. cong.,
{numbers only, Cw
no dashes) peLy Chemical
{ 100414 [ e72E+0r | Ethylbenzene ]
ENTER ENTER ENTER ENTER
[ ] e
below grads Average ENTER
1o bottom Deplh soilf Average vapor
of enclosed below grade 5C8 groundwaler flow rate inlo bidg.
space floor, to water table, soll type temperalureg. {Leave blank Lo ¢calculale)
Le Lt direttly above Ts Opoy
{em} {cm) waler labla {'C) {Lim)
[ 200 l 305 I L I 1 | s 1
MORE
* —
ENTER ENTER
Vadose zane User-dafined ENTER ENTER ENTER
sCS vandose 2one Vadose zane Vadose zone  Vadose zone
soll bypa soil vapor SCS s0il dry sl igtal
{used to eslimale OR permeabdlity, soil bype bulk density, porosity,
r2abili {em?) Paramesers {gicm®) unilless
L ] [ L ] 1.59 ] 0.399 ]
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quolient for time for time for Exposure Exposure
carcinogens., nencarcinegens,  carcinogens, noncarcinogeans, duration, frequancy,
TR THQ AT, AT, ED EF
{unitless) Lunitlerss) {yrs) {yrs} [yrs) {daysiyr)
1.0E-06 ] 1 70 ] 0 I 30 ] 30 |

Used o calculate risk-based
groundwater concentralion.

1of1



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Yadose zone Total Adr-filled Water-filled Floors-
Source- zone soil soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, permeability, permeability, permeability, zone, zone, zone, zone, pefimeter,
Ly 8, K, kg ke Le: Moz Bacr Bz Xerack
{cm) (em’fem®) {cm?) (cm?) (em?) {cm) (cm’fcm) {emem®) (em3iem®) {cm)
[ 105 [ o0.251 1.86E-09 0.854 I 1.58E-09 | 37.50 |  o©399 ] 0.067 | 0332 | 4000 |
Area of Capillary Total
enclosed Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zona overall
Bldg. space depth vaporization al constant at constant at viscosity at effective effactive effective
ventilation below below ave, groundwater ave, groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, grade, temperature, iemperature, ternperature, temperature, coefficient, coefficient, coefficient,
Qpuirting Ag 2 grack AR, 15 Hrg Hrs prs D, D¥, D,
(cm’s) {cm?) {cm) {calimol) {atm-m’*/mol) (unitless) (glem-s) (cm’is) (em?is) (cm?ls)
[ 254E+04 | 1.80E+06 | 2.22E-04 | 200 10,144 [ 3.38E-03 [ 1.45E-01 | 176E04 | 472E03 | 677E-05 | 1.85E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection vapor affective foundation indoor source Unit
path path Crack flow rate diffusion Arga of Peclet attenuation bidg. risk Reference
length, length, radius, into bldg., coefficient, crack, number, coefficient, conc., factor, coNng.,
Le L Forack Qo D Acrack exp(Pe) u Chuteng URF RfC
{cm) {cm) {cm) {cm’s) (em®ts) (cm?) {unitless) {unitiess} {ng/m’) (ugim®'  (mg/m’)
| 105 | 200 0.10 8.33E+01 | 4.72E-03 | 4.00E+02 | 425E+191 | 120E-04 | 1.69E+00 | NA | 1.0E+00 |
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure walter exposure intrusion 1o intrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen  noncarcinogen conc., S cong., carcinogen  noncarcinogen
{ug/L) {ng/L) {ng/L) (ng/L) {(ngil) (unitless) (unitless)
| NA | NA { NA | 1.69E+05 | NA | [ NA |~ 16E-03 |

MESSAGE SUMMARY BELOW:

1 0f 1



