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RECORD OF DECISION
DECLARATION

SITE NAME AND LOCATION

Iowa City Former Manufactured Gas Plant Site
505 Burlington Street
Iowa City, Johnson County, Iowa
CERCLIS ID # IAD984591172

STATEMENT OF BASIS AND PURPOSE

The United States Environmental Protection Agency (EPA) has prepared this decision
document to present the selected remedial action for the Iowa City Former Manufactured Gas
Plant (FMGP) Superfund Site (Site) in Iowa City, Iowa. This decision was made in accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended, and to the extent practicable the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP). This decision is based on the Administrative
Record for this Site. The Administrative Record is located in the following information
repositories:

Iowa City Public Library U.S. Environmental Protection Agency
123 South Linn Street 901 North 5th Street
Iowa City, Iowa Kansas City, Kansas

The EPA has coordinated selection of this remedial action with the Iowa Department of
Natural Resources (IDNR). The state of Iowa, acting through IDNR, concurs with the Selected
Remedy.

ASSESSMENT OF THE SITE

The response action selection in the Record of Decision (ROD) is necessary to protect the
public health or welfare or the environment from actual or threatened releases of hazardous
substances into the environment.

DESCRIPTION OF THE SELECTED REMEDY

The Selected Remedy is designed to prevent and/or reduce human exposure to
groundwater with contaminant levels that exceed regulatory or health-based levels, prevent
and/or reduce future soil exposure risks to acceptable levels by maintaining the present land use,
prevent and/or reduce future human exposure to indoor air containing contaminants of concern
(COCs) that exceed health-based levels, and maintain the existing ecological steady state and
prevent and/or reduce future unacceptable risks to human health and the environment in Ralston
Creek. The major components of the Selected Remedy include:
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• Implementation of institutional controls in the form of environmental easements,
ordinances, laws, or other limitations to restrict uses of the Site property; prohibit the
installation of water wells; and maintain conditions in Ralston Creek and within the
Iowa-Illinois Manor apartment building that limit exposure to Site contamination.

• Groundwater monitoring, sediment monitoring in Ralston Creek, and indoor air
monitoring in the Iowa-Illinois Manor apartment building.

• Recovery of light nonaqueous phase liquid from the unconsolidated aquifer.

• Implementation of technical impracticability waiver of applicable or relevant and
appropriate requirements or health-based levels within an area identified as the "technical
impracticability zone."

A previous action was taken at the Site. In order to address contamination associated
with the FMGP along the northern edge of the Site a removal action was conducted in 2003.
This work was necessary to minimize exposure to city and utility workers doing construction
work in the area (commencing in 2004) and to address an underground tank in the area. The
contents of the underground tank were removed and it was filled with inert material. Recovered
ground water and light nonaqueous phase liquid (LNAPL) from two monitoring wells were taken
off-site, treated, and disposed.

STATUTORY DETERMINATIONS

The Selected Remedy is protective of human health and the environment, is cost-
effective, and utilizes permanent solutions and alternative treatment technologies to the
maximum extent possible. The remediation of the groundwater to satisfy applicable or relevant
and appropriate requirements (ARARs) or health-based levels is impracticable; therefore, a
technical impracticability ARAR waiver has been granted. The Selected Remedy complies with
federal and state ARARs except within the area where it was determined that a waiver is
justified. Since the treatment of groundwater was found to be impractical, this remedy does not
satisfy the statutory preference for treatment as a principal element of the remedy.

Because this remedy will result in hazardous substances remaining on-site above levels
that allow for unlimited use and unrestricted exposure, a statutory review will be conducted
within five years after initiation of the remedial action to ensure that the remedy is protective of
human health and the environment.

ROD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this ROD.
Additional information can be found in the Administrative Record for this Site.

• The COCs and their respective concentrations

• Baseline risk represented by the COCs



Cleanup levels for the COCs and the basis of these levels

The degree to which source materials constituting principal threats are addressed

Current and reasonably anticipated future land use assumptions and current and potential
future beneficial uses of groundwater used in the baseline risk assessment and the ROD

Potential land and groundwater use that will be available at the Site as a result of the
Selected Remedy

Estimated capital, operation and maintenance and total present-worth costs, discount rate,
and the number of years over which the remedy cost estimates are projected

Key factors that led to selecting the remedy

Date

U.S. EPA, Region VII
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RECORD OF DECISION
DECISION SUMMARY

I. Site Name, Location, and Description

This Record of Decision (ROD) has been developed by the United States Environmental
Protection Agency (EPA) to select a remedial alternative at the Iowa City Former
Manufactured Gas Plant Site (herein, the Site) in Iowa City, Iowa. The Comprehensive
Environmental Response, Compensation, and Liability Information System (CERCLIS)
identification number for the Site is IAD984591172. The lead agency for the Site is the
EPA. The support agency for the Site is the Iowa Department of Natural Resources
(IDNR). Site characterization work, a removal action, a treatability study, and feasibility
study conducted at the Site since 1999 have been paid for by a potentially responsible
party, MidAmerican Energy Company (MidAmerican), including reimbursement for the
EPA's oversight costs.

The Site was formerly a manufactured gas plant that is located in Iowa City, Johnson
County, Iowa. The Site is located east of downtown Iowa City at 505 East Burlington
Street in a mixed commercial and residential area. The Iowa-Illinois Manor apartment
building currently occupies the Site. Burlington Street runs along the northern boundary
and Van Buren Street runs along the western boundary. Ralston Creek runs north to south
adjacent to Van Buren Street. A map of the Site including the location of historical
features is attached as Figure 1.

II. Site History and Enforcement Activities

Manufactured coal gas was produced at the Site beginning in approximately 1857 until
approximately 1937 when natural gas became available in the area. The manufactured gas
plant (MGP) operated under several names throughout its years of operation. For the
majority of the years it was operated by Tri-City Railway and Light Company, a subsidiary
of United Light and Power Company. In the early 1940s Iowa-Illinois Gas and Electric
Company (IIGE) purchased Tri-City Railway and Light Company.

Following closure of the MGP operations, the Site was utilized by IIGE as a service facility
until approximately 1971. The MGP site property is currently occupied by the Iowa-
Illinois Manor apartment building, which contains 54 units, occupied by approximately 150
residents. The residents generally are students of the University of Iowa. The Iowa-Illinois
Manor apartments were constructed by the Iowa-Illinois Manor Partnership (Manor
Partnership) in 1983. The Manor Partnership continues to own and operate the apartments.

The location of Ralston Creek was changed during the time the MGP operated. The creek
was straightened and tile lined between 1948 and 1970 placing it in its current location.
The portion of Ralston Creek adjacent to the Site is currently tile lined and heavily
vegetated.



In 1983, during the design and construction of the apartment building, an investigation was
conducted at the Site. During this investigation, it was determined that fill material
containing what was believed to be coal gas plant refuse was present in the subsurface. As
a result of the material encountered in the subsurface and vapors encountered during the
investigation, the design of the foundation of the apartment building was modified to
include a liner under a portion of the building and a passive venting system in the crawl
space.

The EPA conducted investigations at the Site and issued an Expanded Site Investigation
Report in 1998 in which it was determined further investigation was warranted due to the
presence of elevated levels of volatile organic compounds (VOCs) specifically benzene,
toluene, ethylbenzene, and total xylenes (BTEX); polynuclear aromatic hydrocarbons
(PAHs); cyanide; arsenic; and lead.

In March 1999 the EPA, MidAmerican (a successor to IIGE), and the Manor Partnership
entered into an Administrative Order on Consent (AOC) for site characterization activities.
From October 1999 through March 2004 MidAmerican conducted this investigative work.
The final Site Characterization Report, dated August 2003, including the baseline risk
assessment and all amendments to the report constitute the final Remedial Investigation
Report for the Site.

In December 2003 the EPA determined that a time-critical removal action was necessary to
remove contamination associated with the MGP along the northern edge of the Site. This
work was necessary to minimize exposure to city and utility workers doing construction
work in the area, and to address an underground tank in the area. MidAmerican and the
Manor Partnership entered into an AOC for this work. In January 2004 MidAmerican
removed the contents of the underground tank, filled it with inert material, and recovered
groundwater and light nonaqueous phase liquid (LNAPL) from two monitoring wells.

In August 2004 MidAmerican and the Manor Partnership entered into a third AOC with the
EPA for a feasibility study. MidAmerican conducted some additional limited field
investigations, completed a treatability study involving the removal of LNAPL, and
completed a Feasibility Study (FS) Report dated June 2006. The Site Characterization
Report, the FS Report, and other documents in the Administrative Record file may be
reviewed for a more complete source of information regarding the history of the Site.

III. Community Participation

Throughout the time that investigation and removal activities have taken place at the Site
community involvement activities have occurred. These include the distribution of fact
sheets, meetings with the public, media interviews, and establishment of an information
repository at the Iowa City Public Library.

The EPA established an Administrative Record at the Region 7 offices and the Iowa City
Public Library which contains supportive documents for this decision. The notice of the
availability of these documents was published in the Iowa City Press-Citizen on



July 28, 2006. The EPA issued a Proposed Plan for the Site on July 26, 2006. A 30-day
public comment period occurred from July 28, 2006, to August 27, 2006. A public meeting
was held on August 9, 2006, at the Iowa City Public Library in Iowa City, Iowa, to present
the Proposed Plan and solicit comments from the public. The EPA's responses to
comments received during the comment period are included in the Responsiveness
Summary which is a part of this ROD.

IV. Scope and Role of Response Action

The remedy selected in this ROD is the final remedy planned for this Site. The scope of
the actions to be taken at this Site will prevent unacceptable exposures to air in the
apartment building, soil, groundwater, and further contributions of contamination to the
sediment of Ralston Creek from the Site.

V. Site Characteristics

The contaminants usually associated with the production of manufactured gas include a
group of semivolatile organic compounds (SVOCs) referred to as PAHs. There are sixteen
PAH compounds which were analyzed for throughout the course of the investigations at
this Site. Other contaminants usually found at former MGP (FMGP) sites include a group
of VOCs, specifically BTEX. Some forms of cyanide, arsenic, phenolic compounds (also
referred to as acid extractable compounds), and metals may also be found.

A. Surface Soil

At different points during the investigation a surface soil sample consisted of samples
collected from different depths. Some samples were collected from the surface to a
depth of three inches while others were taken from the surface to a depth of six inches.
Some samples referred to as surface soil may have been collected from a depth of up to
two feet. Also, some surface soil samples were actually collected from beneath the
surface of the asphalt parking lot adjacent to the Iowa-Illinois Manor apartment
building.

The highest concentrations of benzo(a)pyrene, naphthalene, and BTEX were detected at
SS-4, located off-site west of Van Buren Street (see Figure 2, attached). On-site
(property boundary) concentrations of benzo(a)pyrene ranged from below detectable
levels to a high of 59.7 micrograms per kilogram (ug/kg). The highest concentration
detected in surface soil sampling was located at SS-4 at 460 ug/kg. The concentration
of naphthalene ranged from below detectable levels to a high of 431 ug/kg at location
SS-4. Naphthalene was not detected at any of the on-site surface soil sampling
locations. Acid extractable compounds were not detected in the surface soil samples.

Concentrations of BTEX compounds were low and detected only at isolated locations.
Benzene was detected in only one of the surface soil samples (SS-4 at 7.8 ug/kg). '
Toluene and total xylenes were each detected in three of the surface soil samples.
Maximum concentrations for toluene and total xylenes were detected at location SS-4



at concentrations of 15.6 ug/kg and 8.9 ug/kg, respectively. Ethylbenzene was not
detected in any of the surface soil samples. None of the BTEX constituents were
detected at the on-site surface soil sampling locations.

The highest concentration of total cyanide was detected at off-site location BH-12 at
42 milligrams per kilogram (mg/kg). Lead was detected at all of the surface soil
sampling locations. The highest concentration was at off-site location BH-47
(470 mg/kg). The maximum detected concentration of arsenic in surface soil was at
off-site location SS-6 (20 mg/kg). Overall, the surface soil samples demonstrated only
isolated areas of potential FMGP-related impacts.

B. Subsurface Soil
*

Subsurface soil impacts were evaluated based on two vertical intervals: zero to six feet
below ground surface (bgs) and six feet to the water table which is approximately ten
feet bgs. Generally, the maximum concentrations of organic contaminants and cyanide
in subsurface soil were detected on-site in the vicinity of potential source structures,
while the maximum concentrations of metals were detected off-site.

The highest naphthalene and benzo(a)pyrene concentrations were detected on-site at
MW-17 at concentrations of 350,000 ug/kg and 120,000 M-g/kg, respectively (see
Figure 2). Acid extractable compounds were infrequently detected at the Site and only
at low concentrations below levels of concern. The extent of significant PAH impact in
the vadose zone is primarily limited to the vicinity of known on-site source structures.

BTEX compounds were infrequently detected in vadose zone soils. The highest
concentrations were detected at on-site location MW-17 (benzene at 10,200 ug/kg) and
SB-A (benzene at 6,400 ug/kg, toluene at 3,930 ug/kg, ethylbenzene at 12,900 ug/kg,
and total xylenes at 44,900 jug/kg). In both the zero- to six-foot and six- to ten-foot
depth intervals, the extent of significant BTEX impact is limited to the immediate
vicinity of known on-site source areas.

Soil impacts from total cyanide appear to be limited in extent with elevated
concentrations occurring most frequently on the northern portion of the Site. However,
the highest total cyanide concentration detected during the site investigation activities
was encountered on-site at BH-9 (located on the southern portion of the Site) at a depth
of two to four feet bgs (625 mg/kg).

The highest concentration of arsenic was detected off-site at BH-12 at a depth of two to
four feet (34 mg/kg). The highest lead concentrations were detected at off-site
locations BH-12 (four to six feet'- 1,400 mg/kg) and BH-24 (two to four feet -
14,000 mg/kg). None of the subsurface soil sampling locations for barium, cadmium,
chromium, copper, manganese, mercury, nickel, vanadium, or zinc were at levels of
concern. No detectable concentrations of antimony, selenium, or silver were
encountered at the Site.



C. Ground water

A total of 55 monitoring wells have been installed to delineate the extent of
groundwater impacts. Figure 3 (attached) shows the location of all monitoring wells.
Groundwater samples have been collected from two zones within the surficial
unconsolidated aquifer at the Site. Water table wells were screened to intersect the
water table to provide data at the groundwater surface, and wells screened at the
bedrock surface were used to determine if the chemicals of concern (COCs) have the.
potential to impact deeper bedrock aquifers. Because of the presence of impacted
groundwater at the bedrock surface, monitoring wells were installed in the uppermost
bedrock aquifer. Then with the subsequent detection of impacted groundwater in the
bedrock aquifer additional bedrock monitoring wells were installed to further
horizontally and vertically define impacted groundwater in bedrock. Through 2005,
groundwater samples were collected on two to twelve occasions from each monitoring
well (with the exception of MW-44 through MW-48 which were installed specifically
for delineation of LNAPL). Aluminum, arsenic, chromium, cyanide, iron, lead,
manganese, acenaphthene, acenaphthylene, benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluorene,
indeno(l,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and BTEX
were detected in groundwater at elevated concentrations.

Benzene and naphthalene are expected to be the most mobile of the organic COCs.
Groundwater impact in the unconsolidated aquifer at the water table and bedrock
surface has been defined, and impact on the Devonian and Silurian bedrock aquifer in
the vicinity of the Site is defined. Delineation of the extent of contamination in the
most downgradient direction in the bedrock aquifer will be further investigated during
the remedial action. Delineation of this portion of the plume is hampered due to the
fractured bedrock and potential off-site sources. Forty-two off-site sources with the
potential to contribute similar contaminants (particularly benzene and naphthalene)
have been identified in the Site vicinity. The actual contaminant contributions from the
majority of these historic facilities have not been characterized because the sites were
redeveloped for other uses prior to current environmental regulations. Determining the
specific source of similar contaminants may not be technically feasible at this time.

Dense, nonaqueous phase liquid (DNAPL) has been detected at MW-9, MW-13,
MW-26, and MW-27. LNAPL has been detected at LMW-4, MW-2, MW-8, MW-44,
and MW-48. The extent of LNAPL around MW-8 has been defined and free product
recovery at LMW-4, MW-8, and MW-48 has been conducted. A total of 105 gallons of
LNAPL have been recovered.

Historical Site use, soil descriptions, and groundwater concentrations suggest the
presence of at least residual nonaqueous phase liquid (NAPL) at locations other than
those where it has been directly measured in monitoring wells. Table 1 of Decision
Chart 1 in Estimating Potential for Occurrence of DNAPL at Superfund Sites identifies
FMGPs as an industry type with a high probability of historical DNAPL releases.
According to Table 5 of Decision Chart 2 of the same document, groundwater



concentrations detected at the Site indicate the possible presence of DNAPL by meeting
Condition 1, which states DNAPL-related contaminant concentrations exceed one
percent of the pure phase or effective solubility. The following contaminants have been
detected at concentrations exceeding one percent of the respective pure phase, single
compound aqueous solubility: ethylbenzene, toluene, total xylenes, and each of the 16
monitored PAHs. In addition, 13 of the monitored PAH compounds were detected in
Site groundwater at concentrations exceeding 100 percent of the respective single
compound aqueous solubility. The lateral extent of impacted groundwater with BTEX
and PAH concentrations exceeding 1,10, and 100 percent of the respective single
compound solubilities is depicted in Figures 2-10 through 2-15 in the FS Report.

Based on the Site groundwater data and field observations, residual and free product
NAPL is likely present in the vadose zone and saturated alluvium on-site at the water
table. At the water table, soil borings RP-5 through RP-7, and monitoring wells MW-2,
MW-49, MW-50 and MW-51 define the western extent of potential free LNAPL along
the bank of Ralston Creek. Only MW-2 has had measurable levels of free LNAPL
along Ralston Creek. Deeper in the unconsolidated sediments, primarily at the bedrock
surface, groundwater data and field observations indicate a zone of potential residual
NAPL ranging in thickness from several inches on top of bedrock (MW-20 and SB-D)
to the entire thickness of the saturated zone in some areas on-site (MW-8, MW-15,
MW-17, and SB-A). Sheens have been noted during drilling in bedrock at MW-26,
MW-27, MW-42, and MW-54 indicating that at least some fractures in bedrock at these
locations have NAPL or residual NAPL present. Both residual and free product NAPL
will act as continuing sources of dissolved contaminants to groundwater and prevent
the restoration of the aquifer for many decades.

D. Air

Several rounds of air sampling have been conducted at various locations inside
apartments, in the building crawlspace, and outdoors over the course of the
investigation activities. Figure 4 (attached) shows the air sampling locations except for
those inside apartments. The evaluation of air quality at the Site focuses on samples
collected from the apartment crawlspace because samples collected from the
apartments can have interference from materials stored or used in the apartments, and
therefore are not necessarily representative of conditions resulting from the FMGP Site.
Use of the crawlspace air data are conservative because the crawlspace has minimal air
circulation that could lead to dilution from outdoor air. The crawlspace also has low
potential to have detections that are not related to environmental releases. A total of 14
air samples for PAH and BTEX analysis have been collected from crawlspace
locations. <_

The highest concentrations of benzene and naphthalene detected in the crawlspace air
were 1.8 micrograms per cubic meter of air (ug/m3) and 0.25 ug/m3, respectively. No
carcinogenic PAH compounds were detected in the crawlspace samples.



E. Ralston Creek Surface Water

Surface water samples were collected from Ralston Creek in 1995, 1997, and 2002.
Samples have been collected from 16 locations in Ralston Creek including samples
from upstream, adjacent, and downstream relative to the Site. VOCs, PAHs, and acid-
extractable compounds were detected only sporadically and at low levels in the surface
water samples. Cyanide was detected at low concentrations in sampling locations both
up and downstream of the Site. Based on the samples collected, no changes in water
quality were detected in Ralston Creek along the Site. The highest PAHs were detected
downstream of a storm sewer outfall that appeared to have a sanitary sewer cross
connection based on visual observations of the discharge. The Site does not appear to
have a significant impact on water quality in Ralston Creek as evidenced by the fact
that no COCs were detected above the applicable ecological screening benchmarks, or
above the applicable state and federal criteria for surface water. The surface water
samples also have exhibited virtually the same analytical results from the upstream to
downstream sampling locations.

F. Ralston Creek Sediment

A total of 27 stream sediment samples were collected from 15 locations in Ralston
Creek over the course of site investigations. Benzo(a)pyrene was detected at a
maximum concentration of 1,400 (ag/kg. Naphthalene was detected at a maximum
concentration of 8,600 ng/kg. The highest PAH concentrations were detected adjacent
to and downstream of the Site. Benzene was detected at a maximum concentration of
56

Cyanide was detected in sediment samples at a maximum concentration of 1.6 mg/kg.
All cyanide detections were from samples located in the stream segment adjacent to the
Site. Lead was detected at concentrations ranging from 7.72 mg/kg to 3,300 mg/kg.
Although the highest lead concentration was detected downstream of the Site, it does
not appear to be Site related. Lead concentrations upstream, adjacent to the Site, and at
other downstream locations are at consistently lower concentrations than the one
elevated location.

Multiple sources including the Site, numerous storm sewer discharges, observed
sanitary sewer discharges, and other potential sources are likely contributing to the
observed impact to Ralston Creek sediment.

VI. Current and Potential Future Land and Water Uses

A. Land Uses

The Site is located in a mixed commercial and residential area. The Site is zoned as
RM-44 High Density Multi family. Almost the entire Site is covered with the 54-unit
Iowa-Illinois Manor apartment building and its asphalt parking lot. The apartment
building is occupied almost exclusively by university students. It is not anticipated the



zoning will change in the foreseeable future or the use of the apartment building will
change. The area immediately surrounding the Site is mostly multiple-family
residences with some single-family residences mixed in. There are also two auto repair
shops, a gas station, and a small office building near the Site. It is anticipated the area
will maintain a similar mixed use in the future.

Institutional controls either already in place or those that will be implemented as a part
of this remedy will restrict future uses of the Site from changing without advance
notification to the EPA. A reevaluation of the remedy may be necessary depending
upon the type of changes proposed.

B. Groundwater Uses

A survey of water wells and potential groundwater usage within a one-mile radius of
the Site was conducted. Eleven water wells were identified within the search radius
and four of these are potentially used as a source of drinking water. None of the
existing water wells are located in the contaminated plume area or are likely to ever be
impacted by the Site.

The city supplies potable water to the University of Iowa, residences, and businesses
within the city limits of Iowa City. The municipal water supply is drawn from intakes
located on the Iowa River and a well field located north of Iowa City, outside the one
mile search radius. Wells screened in the Silurian and Cambro-Ordovician aquifers
within the one-mile radius and owned by the University were utilized by the city
primarily for blending with the surface water supply during spring runoff. However,
with the completion of a new city water treatment plant the city no longer uses these
wells as a blending source.

The University also supplies some of its own water. The University owned wells
described in the previous paragraph are on standby as a potential blending source for
times when the University's surface water supply is not of suitable quality. The other
water wells located within the one-mile radius are not utilized for drinking water.

The potential for new water well installations within the search radius is low. The city
enforces a municipal ordinance (City Code Section 14-3C-10) that prohibits the
installation of private water wells where a municipal water supply line is available
within 300 feet. Additionally, the ordinance provides the city authority to require
owners of existing private wells to connect to the municipal water supply if a water
supply line exists within 300 feet. The Iowa City well ordinance has been approved for
use as an institutional control by the IDNR for leaking underground storage tank sites
and other state-lead projects.

C. Surface Water Uses

Ralston Creek is a perennial stream with highly variable flow. It is managed more for
storm water drainage than for recreational use. Buried utility lines run beside and
beneath Ralston Creek near the Site. In the immediate vicinity of Ralston Creek it



appears that groundwater discharges to the creek under base-flow conditions. It is not
anticipated that the use or management of the creek will change in the future.

Ralston Creek ultimately discharges in the Iowa River several miles downstream of the
Site. The confluence of Ralston Creek and the Iowa River is a fishery and likely a
nursery for fish. The Iowa River is used as a source of drinking water for the city of
Iowa City. It is not anticipated that this usage will change in the future.

VII. Summary of Site Risks

The Comprehensive Environmental Response Compensation and Liability Act (CERCLA)
requires the EPA to seek permanent solutions to protect human health and the environment
from hazardous substances to the extent practicable. These solutions provide for removal,
treatment, or containment of dangerous chemicals so that any remaining contamination
does not pose an unacceptable health risk to those who might come into contact with the
contaminants. Actual or threatened releases of hazardous substances from this Site, if not
addressed by implementing the response action selected in this ROD, may present a current
or potential threat to public health, welfare, or the environment.

D. Summary of Human Health Risk Assessment

The baseline risk assessment estimates what risks the Site poses if no action were taken.
It provides the basis for taking action and identifies the contaminants and exposure
pathways that need to be addressed by the remedial action. This section of the ROD
summarizes the results of the baseline risk assessment for this Site.

MidAmerican prepared a Baseline Risk Assessment utilizing data collected during the
Remedial Investigation (RI). This was documented in Section 7 entitled "Baseline Risk
Assessment" of the Site Characterization Report dated August 2003. The tables of data
that are referenced throughout this section of the ROD, and attached to the ROD, are
taken from this Baseline Risk Assessment. The Baseline Risk Assessment may be
found in the Administrative Record.

In general, the EPA requires or undertakes remedial actions for Superfund sites when
the excess carcinogenic (cancer) risk exceeds 10" . A risk of 10" represents an increase
of one in ten thousand, or 1/10,000, for a reasonable maximum exposure (RME). This
risk represents the lifetime risk of developing cancer as a result of releases from the site
being evaluated.

Remedial actions may also be conducted at Superfund sites when the hazard index (HI)
equals or exceeds one for the RME scenario. The HI is a numeric expression of the
noncarcinogenic risk to human health resulting from releases from the site being
evaluated.



1. Identification of Chemicals of Concern (COCs)

Tables 7-3.1 through 7-3.5 (attached) present the COCs and exposure point
concentration (EPC) for each of the COCs detected in soil at various depths. These
tables include the arithmetic mean (or average) concentration, the maximum
detected concentration, and the value of the 95% upper confidence level of
normally distributed data for each of the COCs in soil. For the RME, the EPC for
each COC is listed along with the rationale for the selection of the EPC.

Table 7-3.6 (attached) presents COCs and their respective EPC for groundwater.
Tables 7-3.7 through 7-3.9 (attached) present the COCs and their respective EPC
for surface water in Ralston Creek. Tables 7-3.10 through 7-3.12 (attached) present
the COCs and their respective EPC for sediment in Ralston Creek. The tables list
the arithmetic mean concentration and the maximum detected concentration for
each of the COCs in groundwater. For the RME, the EPC for each COC is listed as
well as the rationale for the selection of the EPC.

2. Exposure Assessment

Exposure refers to the potential contact of an individual (the receptor) with a
contaminant. The exposure assessment evaluates the magnitude, frequency,
duration, and route of potential exposure. The RME scenarios are developed using
current exposure pathways given existing land uses and also exposures which might
reasonably be predicted based upon expected or logical future land use
assumptions.

The potential human receptors that were evaluated in the baseline risk assessment
were adult and child residents, an apartment maintenance supervisor, an apartment
groundskeeper, underground utility workers, construction workers, Ralston Creek
cleanup volunteers (for the cleanup of Ralston Creek which is held annually), and
children playing in the creek. These receptors were evaluated for potential
exposure pathways including incidental ingestion of soil, dermal (skin) contact with
soil, inhalation of dust and VOCs from soil, ingestion of groundwater, dermal
contact with groundwater, inhalation of VOCs in groundwater due to household
water uses (i.e., showering and cooking), and inhalation of volatile compounds
migrating from subsurface soil and groundwater into air in the apartment building.
Table 7-1 (attached) shows all of the exposure scenarios and pathways that were
considered.

3. Toxicity Assessment

Table 7-6.1 (attached) provides carcinogenic risk information for oral and dermal
exposure to the COCs in soil, groundwater, and sediment. At this time slope factors
are not available for the dermal route of exposure. Thus, the dermal slope factors
used in the assessment have been extrapolated from oral values. An adjustment
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factor is applied and is dependent upon how well the chemical is absorbed via the
oral route. Adjustments are particularly important for chemicals with less than 50%
absorption via the ingestion route. Table 7-6.2 (attached) provides carcinogenic
risk information for inhalation exposure to the COCs in soil and groundwater.

Table 7-5.1 (attached) provides noncarcinogenic risk information for oral and
dermal exposure to the COCs in soil, sediment, and groundwater. As was the case
with carcinogenic data, dermal reference doses are not available. The dermal
reference doses can be extrapolated from oral values applying an adjustment factor
as appropriate. Table 7-5.2 (attached) provides noncarcinogenic risk information
for inhalation exposure to the COCs in soil and groundwater.

4. Risk Characterization

For carcinogens, risks are generally expressed as the incremental probability of an
individual's developing cancer over a lifetime as a result of exposure to the
carcinogen. Excess lifetime cancer risk is calculated from the following equation:

Risk = GDI x SF
where: Risk = a probability (e.g., 2xlO"5) of an individual's developing

cancer
GDI = chronic daily intake averaged over 70 years (mg/kg-day)

SF = slope factor, expressed as (mg/kg-day)"1.

These risks are probabilities that usually are expressed in scientific notation (e.g.,
IxlO"6). An excess cancer risk of 1x10"6 indicates that an individual experiencing
the reasonable maximum exposure estimate has a 1 in 1,000,000 chance of
developing cancer as a result of site-related exposure. This is referred to as an
excess lifetime cancer risk because it would be in addition to the risks of cancer
individuals face from other causes such as smoking or exposure to too much sun.
The chance of an individual developing cancer from all other causes has been
estimated to be as high as one in three. The EPA's generally acceptable risk range
for site-related exposures is 10"4 to 10"6.

The potential for noncarcinogenic effects is evaluated by comparing an exposure
level over a specified time period (e.g., lifetime) with a reference dose (RfD)
derived for a similar exposure period. An RfD represents a level that an individual
may be exposed to that is not expected to cause any deleterious effect. The ratio of
exposure to toxicity is called a hazard quotient (HQ). A HQ less than one indicates
that a receptor's dose of a single contaminant is less than the RfD and that toxic
noncarcinogenic effects from that chemical are unlikely. The HI is generated by
adding the HQs for all COCs that affect the same target organ (e.g., liver) or that act
through the same mechanism of action within a medium or across all media to
which a given individual may reasonably be exposed. A HI less than one indicates
that, based on the sum of all HQs from different contaminants and exposure routes,
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toxic noncarcinogenic effects from all contaminants are unlikely. A HI greater than
one indicates that site-related exposures may present a risk to human health.

The HQ is calculated as follows:

Non-cancer HQ = CDI/RfD
where: GDI = chronic daily intake

RfD = reference dose.

Tables 7-9.1 through 7-9.10 (attached) present the carcinogenic and
noncarcinogenic risk estimates for each of the RME scenarios. These risk estimates
are based upon a reasonable maximum exposure and were developed by taking into
account various conservative assumptions about the frequency and duration of a
receptor's exposure to soil, groundwater, sediment, and surface water as well as the
toxicity of the COCs. Each table shows the total risks associated with direct
exposure to COCs in the specified media for a particular timeframe, receptor
population, and receptor age.

The potential carcinogenic and noncarcinogenic human health effects are within
acceptable risk ranges for potential receptors for surface and subsurface soil, with
the exception of noncarcinogenic effects on potential future construction workers.
The HI for a potential future construction worker was 2.8. The potential future
construction worker was evaluated for a large construction project, exposed to soil
to a depth often feet bgs for 190 days over an exposure duration of one year. The
main exposure pathway of concern was inhalation of outdoor air when up to ten feet
of soil is disturbed. Naphthalene was the primary contributor to this risk with an HI
of 2.1. The volatilization potential was estimated using conservative default
parameters in an EPA model presented in the EPA's Soil-Screening Guidance. The
results of the modeling were likely to overestimate the actual outdoor air
naphthalene concentration.

Potential risks for current/future residents were evaluated for exposure to
constituents in surface soil and indoor air. For adults, the total estimated HI was
0.38 and the total cancer risk was 1.7 x 10"6. For children, the HI was 1.4 (above
the benchmark of 1.0) but no individual constituent had a hazard quotient greater
than one and no total HI for a primary target organ exceeded unity. The cancer risk
for a child resident was estimated to equal 9.3 x 10"6. Most of the cancer risk for
adult and child residents was related to arsenic which is present at concentrations
that may be naturally occurring. These results indicate the Site risks are within
acceptable ranges for current and future residents.

For the maintenance supervisor potential pathways including incidental ingestion,
dermal contact with surface soil, and inhalation of constituents in indoor air were
evaluated. The cancer risk was estimated to be 2.5 x 10" and the HI was estimated
to be 0.12. These results indicate risks to the maintenance supervisor are within
acceptable risk ranges established by the EPA.

12



A utility worker that performed maintenance/repairs to utility lines servicing the
Iowa-Illinois Manor was evaluated for inhalation of dust and incidental ingestion of
and dermal contact with soil to a depth often feet bgs, inhalation of volatile
constituents encountered while excavating, and working within a utility trench. The
exposure risks were initially assessed for the zero to six feet bgs interval. The
estimated HI was 0.42 and the estimated cancer risk was 8.8 x 10~7. These results
indicate risks to utility workers are negligible. Utility worker exposure to soil
below six feet was further evaluated via the construction worker, which is a more
conservative receptor with greater exposure potential (including exposure frequency
and duration) than the utility worker. Based on a comparative analysis of the
exposure frequencies of the two receptors, risks to utility workers would be over an
order of magnitude less than the risk to construction workers, resulting in a
negligible risk for utility workers.

Although there are no current groundwater receptors, a hypothetical scenario was
evaluated assuming that future residents would install a well in the shallow aquifer
and use the most contaminated water as their household water supply. The cancer
risk for an adult would be 2.1 x 10~2. For a child the cancer risk would be
4.5 x 10'2. The calculated His were 3,000 and 7,100 for adults and children,
respectively. There would be a 96 percent probability that the ten micrograms per
deciliter (ug/dl) blood-lead benchmark would be exceeded from lead exposure to
young children six years old or younger. The majority of the carcinogenic risk is
posed by benzo(a)pyrene, benzene, and dibenzo(a,h)anthracene. The majority of
the noncarcinogenic risk is posed by naphthalene and benzene.

Potential risks for current/future residents were evaluated for exposure to
constituents in indoor air. For adult resident exposure to indoor air, the estimated
HI was 0.29 and the cancer risk was 9.5 x 10"7. For a child resident exposed to
indoor air, the HI was 0.68. The cancer risk for a child resident was estimated to
equal 2.2 x 10"6. For the maintenance supervisor, inhalation of constituents in
indoor air resulted in a cancer risk estimate of 1.7 x 10"6 and an HI of 0.1. Based on
these findings, air does not pose a significant health risk to Iowa-Illinois Manor
residents or maintenance workers.

The cleanup volunteer was assumed to come into contact with constituents in
surface water and sediment as a part of litter cleanup associated with Ralston Creek.
This scenario was evaluated because an annual cleanup of the creek has been
performed in the past. An evaluation was performed for reaches of the creek that
are adjacent, upstream, and downstream of the Site. The HI associated with all
three of these reaches was less than one, with values of 0.0014, 0.0004, and 0.0061
for the adjacent, downstream, and upstream reaches, respectively. The cancer risk
estimates for all three reaches were less than 1 x 10"6, with values of 3.1 x 10"7;
1.5 x 10"7, and 1.2 x 10"7for the upstream, adjacent, and downstream reaches,
respectively. These results indicate risks for this receptor are negligible.

13



The recreational visitor was assumed to be an older child who visited the stream
twice per week during the warmer half of the year. Potential risks from exposure to
surface water and sediment were estimated for the reaches of the creek that are
adjacent, upstream, and downstream of the Site. The HI was less than one for all
three reaches with values of 0.014, 0.063, and 0.004 for the adjacent, upstream, and
downstream reaches, respectively. The total cancer risk slightly exceeded 1 x 1 0 "
for all three reaches with values of 3.1 x 10"6, 1.4 x 10'6, and 1.1 x 10"6 for the
upstream, adjacent, and downstream reaches, respectively. These results indicate
risks for this receptor are within the EPA's acceptable risk range, and are no greater
for areas potentially affected by Site releases than areas clearly unaffected by the
Site.

These estimates of risk, like all estimates of risk, have some degree of uncertainty
associated with them. To ensure the protection of public health, uncertainties
inherent in the risk assessment process typically err on the side of conservatism.
Therefore, the risks presented are most often overestimated. Some of the
uncertainties associated with this baseline risk assessment include:

• Due to limited collection of background soil samples, c&ntaminants such as
arsenic, which was detected on-site in surface soil at concentrations typical
of background levels, may be overestimated.

• Due to the high variability in the limited number of surface water and
sediment samples, risk may be over- or underestimated.

• The exposure duration for the apartment resident was based upon the current
student population. If the residents were to be a less transient population in
the future, the cancer risks may be underestimated. However, even if it is
assumed that the exposure duration increases to the residential default of 30
years, the cancer risk would still be in the acceptable risk range.

• Much of the risk to a resident was assumed to occur through ingestion of
soil, which is unlikely given that most of the Site has no exposed soil.

• The dermal carcinogenicity of PAHs has a high degree of uncertainty.

E. Summary of Ecological Risk Assessment

The qualitative macroinvertebrate assessment conducted in 2002 documented the
degraded physical conditions of Ralston Creek and a pollution-tolerant benthic
organism community reflective of a water body managed as a drainage channel. The
benthic study indicated that the benthic organisms were generally the same throughout
the study area, with the greatest species diversity adjacent to and just downstream of
the Site. The benthic organisms were likely more dependent on the creek conditions
and vegetation (shade, substrate, etc.) than on contaminant concentrations. Without
changing the management of the creek from that of a drainage channel to that of a
natural resource, improvement in the creek's ecological function cannot be expected.
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The ecological assessment concluded that the significant ecological resource to be
protected is the fishery located at the confluence of Ralston Creek and the Iowa River,
and that contaminants of potential ecological concern were not migrating to the Iowa
River in concentrations that are discernable above both background concentrations and
screening values.

F. Basis for Action

The response action selected in this ROD is necessary to protect the public health or
welfare or the environment from actual or threatened releases of hazardous substances
into the environment.

VIII. Remedial Action Objectives

Remedial Action Objectives (RAOs) provide a general description of what the cleanup will
accomplish. The RAOs are most often general objectives such as control of exposure to
contaminants, control of plume migration, restoration of the groundwater to drinking water
quality, etc. These objectives are based on available information and standards such as
applicable or relevant and appropriate requirements (ARARs) of other environmental laws
and risk-based levels established in the risk assessment. The RAOs for the Site are to:

• Prevent and/or reduce human exposure to groundwater containing COCs that
exceed ARARs or health-based levels.

• Prevent and/or reduce future soil exposure risks to acceptable levels by
maintaining the existing land use. The future soil RAO may be reevaluated if the
building is removed or its use changed.

• Prevent and/or reduce future human exposure to indoor air containing COCs that
exceed health-based levels.

• Maintain the existing ecological steady state and prevent and/or reduce future
unacceptable risks to human health and the environment in Ralston Creek.

Action levels are the concentrations of the COCs in the affected media that must not be
exceeded to ensure that the RAOs will be met. These levels were initially developed for
this Site during the FS. The processes for doing so for each media are described below.
The action levels for groundwater were determined bas"ed upon the following hierarchy:

• The maximum contaminant level (MCL) pursuant to the Safe Drinking Water Act
for the contaminant when an MCL is available.

• For contaminants without an MCL, the action level was calculated based on an
excess lifetime cancer risk of 1 x 10~6 and/or a target hazard quotient of 1.

• When the calculated risk-based action level is below the laboratory practical
quantitation limit (PQL), the PQL is used as the action level, provided it falls
within the acceptable risk range.
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The action levels for groundwater at the Site and the rationale for their selection are
listed in Table 1, attached.

There are no soil action levels as surface soil at the Site does not pose an
unacceptable risk. Prevention of future subsurface soil exposure for construction
workers will be addressed through institutional controls.

Benchmark concentrations for indoor air monitoring were calculated for benzene and
naphthalene based on an excess cancer risk of 1 x 10~6 and/or a target hazard quotient
of 1. The benchmark concentration for benzene is 0.8 microgram per cubic meter
(ug/m3) and the action level for naphthalene is 1.3 ug/m3.

Sediment samples from Ralston Creek will be compared against consensus-based probable
effects concentrations (PECs) of PAHs for freshwater ecosystems (nonhuman receptors) as
indicators of possible new contribution of contaminants from the Site into the creek These
are contaminant concentrations that have been developed for specific compounds above
which the inhabitants of a body of freshwater could be negatively affected. The PECs are
listed in Table 2, attached. These levels are significantly lower than any concentration that
would pose a threat to human health, so they will also serve as benchmarks that would be
protective of human exposure to creek sediment.

IX. Description of Alternatives

A feasibility study was conducted to develop and evaluate remedial alternatives for the
Site. Remedial alternatives were assembled from applicable remedial process options and
were initially evaluated for effectiveness, implementability, and cost. The alternatives
meeting these criteria were further evaluated and compared to the nine criteria required by
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). In addition
to the remedial alternatives, the NCP requires that a no action alternative be considered.
The no action alternative serves primarily as a point of comparison for the other
alternatives. Seven alternatives, including the no action alternative, were considered and
are summarized below:

Table 3
Remedial Alternatives

1
2
3
4
5
6
7

No Action
Institutional Controls
Institutional Controls and Groundwater Monitoring
Institutional Controls and Monitored Natural Attenuation (MNA)
Institutional Controls and Biosparge with Groundwater Monitoring
Institutional Controls with Groundwater Extraction, Treatment, and Monitoring
Institutional Controls and LNAPL Recovery with MNA

All of these alternatives (except the no action alternative) include common elements.
Descriptions of these elements follow.
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Institutional Controls (ICs): Each of the alternatives (except for the no action alternative)
includes implementation of ICs. The ICs include the following:

• An existing city code requiring connection to the public water supply.

• An existing county ordinance requiring notification regarding setbacks from
contamination for groundwater well installation.

• An existing state rule governing installation of wells in areas of contamination.

• An environmental covenant prohibiting installation of on-site wells, limiting
excavation, ensuring maintenance of the liner and the passive venting system
beneath the apartment building, and providing notice prior to any changes in use
of the Site property.

• An environmental covenant or other institutional control to prohibit installation of
wells, disturbance of the tile lining, and maintenance of the tile lining in Ralston
Creek in the area adjacent to the Site.

Air Monitoring: Each of the alternatives (except the no action alternative) includes
periodic sampling of the air in the Iowa-Illinois Manor apartment building to determine
whether occupants might be exposed to site-related contaminants exceeding health-based
levels in the future.

Sediment Monitoring: Each of the alternatives (except the no action alternative) includes
periodic sampling of the sediment in Ralston Creek adjacent to the Site to determine
whether an on-going discharge of site-related contaminants are reaching the sediment at
levels posing unacceptable ecological or health-based risks in the future.

Groundwater Monitoring: The specific type and frequency of monitoring may vary for
each of the alternatives (except the no action alternative and Alternative 2) but at the very
least would include periodic analysis of groundwater samples collected from monitoring
wells on and off the Site for the COCs.

Monitored Natural Attenuation (MNA): Natural attenuation refers to the naturally
occurring processes in the environment that act without human intervention to reduce the
mass, toxicity, mobility, volume, or concentration of contaminants. For this Site, intrinsic
biodegradation of groundwater is the process of interest. This process is occurring to some
extent for all of the alternatives. Only those alternatives that include MNA as part of the
description of the alternative (Alternatives 4 and 7) would include monitoring with analysis
of special parameters to evaluate whether biodegradation is taking place.

A. Alternative 1 - No Action

The NCP requires that the EPA consider a no action alternative against which other
remedial alternatives can be compared. Under this alternative no further action would
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be taken to monitor, control, or remediate the air, soil, sediment, or groundwater at
the Site. There is no cost associated with this alternative.

The expected outcome of Alternative 1 is that RAOs would be unlikely to be met in
decades or even centuries, since significant amounts of DNAPL are known to exist in
the groundwater and contaminants remain in subsurface soil. There would be no
measures in place to ensure that unacceptable levels of contamination would not be
present in indoor air and the sediment in Ralston Creek in the future. There would be
no environmental covenants implemented to control actions taken on the Site
property or within the portion of Ralston Creek adjacent to the Site to limit current
unacceptable exposures or prevent future unacceptable exposures.

B. Alternative 2 - Institutional Controls

Alternative 2 includes the ICs and air and sediment monitoring as described
previously. There would be no groundwater monitoring. The objective of the ICs is
to achieve the RAOs by prohibiting installation and use of water wells, preventing
exposure to contamination in air, subsurface soil, and creek sediment. Data gathered
at the Site indicate that natural attenuation is likely occurring and that conditions are
conducive to sustaining groundwater contaminant plume stability through
contaminant degradation. However, without groundwater monitoring there would be
no way to determine what is occurring within the plume. There would be no actions
taken to remove contamination from groundwater or to monitor the movement of the
contaminant plume.

The expected outcome of Alternative 2 is that the ICs would prevent exposure to
contaminated water, air, soil, and sediment. Without any groundwater monitoring it
would be impossible to determine the extent of the contaminated groundwater,
although it is not anticipated that the entire plume would ever achieve the
groundwater action levels.

C. Alternative 3 - Institutional Controls and Groundwater Monitoring

Alternative 3 includes all of the components in Alternative 2 with the addition of
periodic groundwater monitoring. The groundwater monitoring would occur at
monitoring wells within and outside of the contaminated plume. The samples would
be analyzed for the COCs.

The expected outcome of Alternative 3 is that the ICs would prevent exposure to
contaminated water, air, soil, and sediment. Groundwater monitoring would provide
a mechanism for monitoring the movement of contaminated groundwater, although it
is not anticipated that the entire plume would ever achieve the groundwater action
levels.
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D. Alternative 4 - Institutional Controls and Monitored Natural Attenuation (MNA)

Alternative 4 includes all of the components of Alternative 3 with the addition of
groundwater analysis to determine if and the rate at which natural attenuation is
occurring. With this alternative no further actions are taken to accelerate the cleanup
of the groundwater. The additional analysis will provide information to determine
whether the groundwater plume is stable or decreasing, and whether Site conditions
remain favorable for natural attenuation to occur.

The expected outcome of Alternative 4 is that the ICs would prevent exposure to
contaminated water, air, soil, and sediment. Groundwater monitoring would provide
a mechanism for monitoring the movement of contaminated groundwater, although it
is not anticipated that the entire plume would ever achieve the groundwater action
levels. Monitoring for the MNA constituents would provide additional information
pertaining to the mechanisms that maintain plume stability.

E. Alternative 5 - Institutional Controls and Biosparge with Groundwater Monitoring

Alternative 5 includes all components of Alternative 3 with the addition of
biosparging to stimulate bioremediation of contaminants in the saturated and
unsaturated soils. Biosparging involves the use of low flow rates of air injected into
the groundwater to enhance aerobic biodegradation. Sufficient oxygen typically
remains to stimulate bioremediation in the unsaturated zone as well. One significant
limitation to the effectiveness of biosparging for this Site is that many of the
contaminants have relatively low volatility and would not likely be remediated
through this technique. Also, there are concerns about minimizing vapor migration at
this Site so contaminants do not move from the subsurface into the air in the
apartment building. Biosparging would not be effective in the bedrock aquifer since
the air would likely follow the fractures in the bedrock and would not be distributed
through the groundwater in the bedrock aquifer. Also, it is possible that DNAPL
could be mobilized. Movement of DNAPL would create a large plume of
contamination increasing the volume of contaminated groundwater.

The expected outcome of Alternative 5 is that the ICs would prevent exposure to
contaminated water, air, soil, and sediment. Biosparging may significantly reduce the
amount of contaminant mass in the unconsolidated aquifer, but would not reduce
contaminant mass in the bedrock aquifer. Biosparging may even lead to vapor
accumulation in the air of the apartment building and mobilize DNAPL. It is not
anticipated that groundwater in the unconsolidated aquifer would ever achieve the
groundwater action levels, and since biosparging would not address the bedrock
aquifer the action levels would not be achieved in that aquifer either.
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F. Alternative 6 - Institutional Controls with Groundwater Extraction, Treatment, and
Monitoring

Alternative 6 includes all of the components of Alternative 3 as well as extraction and
treatment of groundwater from the unconsolidated and bedrock aquifers. Sufficient
information is not currently known to accurately predict the number of extraction
wells that would be needed but it was estimated that at least fourteen extraction wells
would be required. The extracted groundwater would be pumped to a treatment
system to remove contaminants prior to discharge to a storm or sanitary sewer. It is
anticipated that centuries would be required to reduce the contaminant levels in
groundwater to safe levels, so this alternative is considered a containment technology
that would control the movement of contaminants in the groundwater rather than a
method of achieving full aquifer restoration. There also is the potential that the
process of extraction could mobilize the DNAPL and further spread contamination.

The expected outcome of Alternative 6 is that the ICs would prevent exposure to
contaminated water, air, soil, and sediment. Since groundwater extraction and
treatment would only remove dissolved-phase mass, the majority of contamination in
the groundwater would not be removed and the groundwater action levels would not
be met. Pumping could provide hydraulic control of the dissolved contaminated
groundwater plume but may also have the opposite effect by causing DNAPL to
move.

G. Alternative 7 - Institutional Controls and LNAPL Recovery with MNA

Alternative 7 includes all of the components of Alternative 4 with the addition of
recovery of LNAPL from the unconsolidated aquifer. A treatability study into
methods of LNAPL recovery was conducted and it was determined that the best
method that could be employed at this point would be the placement of sorbent
"socks" into existing monitoring wells in areas where LNAPL is present. The "sock"
is a device that can be filled with a sorbent material that will preferentially absorb the
contamination that is not dissolved in the groundwater (i.e., LNAPL). The sorbent
socks would be checked periodically and replaced when saturated with LNAPL. This
is a very low-risk, low-cost method of reducing the contaminant mass at the water
table. Natural attenuation would be enhanced by the removal of this additional
contaminant mass.

The expected outcome of Alternative 7 is that the ICs would prevent exposure to
contaminated water, air, soil, and sediment. LNAPL recovery will remove
contaminant mass from the unconsolidated aquifer; however, a significant level of
contaminant mass will remain in that aquifer. There will be no reduction in
contaminant mass in the bedrock aquifer through LNAPL recovery. Groundwater
monitoring would provide a mechanism for monitoring the movement of
contaminated groundwater, although it is not anticipated that the entire plume would
ever achieve the groundwater action levels. Monitoring for the MNA constituents
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would provide additional information pertaining to the mechanisms that maintain
plume stability.

X. Comparative Analysis of Alternatives

Nine criteria are used to evaluate the different remediation alternatives individually and
against each other in order to select a remedy. The nine evaluation criteria are (1) overall
protection of human health and the environment; (2) compliance with applicable, relevant
and appropriate requirements (ARARs); (3) long-term effectiveness and permanence;
(4) reduction of toxicity, mobility, or volume of contaminants through treatment;
(5) short-term effectiveness; (6) implementability; (7) cost; (8) state/support agency
acceptance; and (9) community acceptance. This section of the ROD profiles the relative
performance of each alternative against the nine criteria, noting how it compares to the
other options under consideration. The nine evaluation criteria are discussed below. The
Detailed Analysis of Alternatives can be found in the FS Report.

A. Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each
respective alternative provides adequate protection of human health and the
environment and describes how risks posed through each exposure pathway are
eliminated, reduced, or controlled, through institutional controls, engineering
controls, and/or treatment.

All of the alternatives (except Alternative 1 -No Action) provide adequate protection
of human health. All other alternatives utilize layered institutional controls to
prohibit future well placement and control property usage in areas of contamination to
achieve adequate protection of human health and the environment. Alternatives 3 and
4 include monitoring of current plume conditions and are effective due to the ICs.
Alternative 5 combines ICs with biosparging, and would likely result in significant
mass reduction of biodegradable compounds (VOCs and some PAHs) in the
unconsolidated aquifer. Alternative 6 combines ICs with groundwater extraction and
treatment and would potentially reduce contaminant migration, and achieves limited
mass removal of VOCs, PAHs, and metals. Alternative 7 combines ICs and
monitoring with LNAPL recovery to reduce the total contaminant mass present at the
water table.

Alternatives 5 and 6 may pose a potential threat to the environment through
mobilization of NAPL. Groundwater pumping is likely to disturb the steady-state
DNAPL distribution and result in increased risk to human health and the environment
by promoting migration and increasing contaminant dissolution. The presence of
DNAPL in fractured bedrock suggests no groundwater alternative is likely to achieve
remedial cleanup goals for carcinogenic PAHs such as benzo(a)pyrene and
dibenzo(a) anthracene.
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Because the no action alternative (Alternative 1) is not protective of human
health and the environment, it was eliminated from consideration under the
remaining eight criteria.

B. Compliance with ARARs

Section 121(d) of CERCLA, 42 U.S.C. Section 692l(d), requires that remedial
actions at CERCLA sites at least attain legally applicable or relevant and appropriate
federal and state requirements, standards, criteria, and limitations which are
collectively referred to as ARARs, unless such ARARs are waived under CERCLA.

Applicable requirements are those substantive environmental protection requirements,
criteria, or limitations promulgated under federal or state law that specifically address
•hazardous substances, the remedial action to be implemented at the site, the location
of the site, or other circumstances present at the site. Relevant and appropriate
requirements are those substantive environmental protection requirements, criteria, or
limitations promulgated under federal or state law which (while not applicable to the
hazardous materials found at the site, the remedial action itself, the site location, or
other circumstances at the site) nevertheless address problems or situations
sufficiently similar to those encountered at the site that their use is well suited to the
site.

Compliance with ARARs addresses whether a remedy will meet all of the applicable
or relevant and appropriate requirements of other federal and state environmental
statutes or provides a basis for invoking a waiver.

None of the alternatives are likely to comply with chemical-specific ARARs for all
compounds due to the nature and distribution of the contaminants at the Site.
Alternative 5 (biosparge) may achieve chemical-specific ARARs for VOCs and low
molecular weight PAHs in the unconsolidated aquifer sooner than all other
alternatives. However, Alternative 5 would not significantly shorten the timeframe in
achieving chemical-specific ARARs for PAHs or metals, or have a significant impact
on the bedrock aquifer. Alternative 6 provides hydraulic control of the plume and
removes some contaminant mass but is not expected to increase the likelihood of
achieving chemical-specific. ARARs. Due to the presence of DNAPL in fractured
bedrock it is unlikely that the EPA's MCLs, pursuant to the Safe Drinking Water Act
for public water supplies, would ever be met for benzo(a)pyrene or even the more
biodegradable compounds that comprise BTEX. It has been demonstrated through
past experience at similar sites that long-term treatment .of high levels of dissolved
concentrations of PAHs cannot be remediated in a reasonable timeframe. At this time
there is no known reliable method for removing and remediating the undissolved
contamination in groundwater (DNAPL) or treating it in place.

When there are site-specific conditions that may inhibit groundwater restoration such
as is the case at this Site, the EPA has established guidance and a mechanism to
evaluate the technical impracticability of restoring groundwater to meet ARARs.
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This has been documented in the FS Report and therefore it has been determined that
a Technical Impracticability (TI) ARAR waiver is appropriate for the groundwater
contaminants at the Site. The EPA refers to the portion of the aquifer where
groundwater cannot be restored to drinking water standards within a reasonable
timeframe as the "TI zone." The TI zone for this Site is shown in Figure 5. It is
possible that the exact location of the TI zone may be modified in the future to the
southwest as more information about the plume in this area is developed during
implementation of the remedy.

All of the alternatives have common ARARs associated with the drinking water
standards for groundwater. Acquisition of permits would not be necessary for on-site
treatment options. A permit would be necessary for any surface discharge of treated
water for Alternative 6. Alternative 7, which includes LNAPL recovery, would be
required to meet Solid Waste Disposal Act requirements for proper handling and
disposal of the recovered material.

C. Long-term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the
ability of a remedy to maintain reliable protection of human health and the
environment over time, once cleanup levels have been met. This criterion includes
the consideration of residual risk that will remain on-site following remediation and
the adequacy and reliability of controls.

All of the alternatives adequately protect human health and the environment because
the ICs would effectively prevent any future groundwater exposure pathway and
control future property uses. The ICs may include: (1) the city code requiring
connection to the public water system;.and (2) the county ordinance, which considers
distance from contaminated groundwater when evaluating well permits; (3) existing
IDNR rules; and (4) environmental covenants which prohibit future well installation,
maintain existing conditions in Ralston Creek, and provide controls on the Site
property. These ICs are layered to increase their reliability. The city code, which is
recognized by the IDNR as a valid institutional control, the county ordinance, and
existing IDNR rules are expected to have a high level of long-term effectiveness and
reliability because they have been in existence for a significant period of time and
have served as effective tools in controlling other contaminated sites in and around
Iowa City. Because an environmental covenant is a legally binding document,
approved by IDNR, and standardized in state code, a high level of long-term '
effectiveness and reliability is expected. All alternatives will require a five-year
review.

Alternative 5 may significantly increase the mass removal rate of VOCs in the
unconsolidated aquifer through enhancement of biological degradation processes, but
its effectiveness is not well demonstrated at FMGP sites. Alternative 6 maintains
hydraulic control and removes some dissolved contaminant mass; however, unless
operation is continued indefinitely, experience at other sites has demonstrated this
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technology does not reliably remediate the groundwater at FMGP sites, and that
concentrations will rebound after shutdown. Alternatives 5, 6, and 7 will require
long-term monitoring and management. Alternatives 2, 3, and 4 are similar with the
difference that Alternatives 3 and 4 employ monitoring to assess contaminant trends
(Alternative 3) or natural attenuation processes (Alternative 4).

Alternatives 5 and 6 may mobilize DNAPL thus exacerbating current conditions.
Groundwater extraction may draw DNAPL to the extraction wells and vertically
downward without recovering the DNAPL. Mobilization of DNAPL is likely to
increase the total volume of impacted groundwater. Disturbing the steady-state
conditions will likely cause greater dissolution into groundwater, thus increasing
contaminant concentrations. Biosparging could move DNAPL into bedrock fractures.
Biosparging may also mobilize LNAPL (primarily at startup); however, system
operation may be more readily adjusted to mitigate LNAPL migration than
groundwater extraction to mitigate DNAPL migration.

D. Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

Alternative 5 has the highest likelihood of achieving the greatest VOC mass removal
within the shortest timeframe, thereby reducing toxicity and the volume of
contaminants remaining. Alternative 6, although primarily a containment
mechanism, will remove dissolved-phase contaminants in addition to reductions
through natural attenuation processes. Alternatives 5 and 6 may potentially increase
contaminant mobility by mobilizing NAPL. Alternative 7 removes free-phase
product reducing the toxicity, mobility, and volume of contamination at the Site.
Alternatives 2 through 4 do not involve active treatment and, therefore, create no
greater degree of reduction in toxicity, mobility, or volume, than ongoing intrinsic
remediation. Significant amounts of contaminant mass consisting of carcinogenic
PAHs will remain at the Site under all alternatives.

E. Short-term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the
remedy and any adverse impacts that may be posed to workers, the environment, and
the community during construction and operation of the remedy until cleanup goals
are achieved.

In general, the alternatives with the fewest construction activities will pose the lowest
risk to Site workers and the community during the remedial action. Alternatives 2
through 4 pose minimal risk to the community or environment from monitoring;
however, a slight risk of field and laboratory worker exposure to contaminants is
present while sampling and analyzing the environmental samples. Alternative 5
potentially exposes Site workers to soil contamination during system installation, but
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risk to the community is minimal. Operation of the biosparge system adds an
additional risk to workers from the mechanical and electrical equipment. Since only
clean air is injected, there is minimal increased risk of exposure to Site contaminants.
The biosparge system may mobilize LNAPL and increase contaminant flux to
Ralston Creek at initial startup and may cause vapor migration to the apartment
building, potentially increasing exposures in both places. Alternative 6 actively
extracts and treats groundwater; therefore, the risk to workers is increased during
equipment repair, cleaning, and sludge handling. Some of the contaminants are
transferred to the vapor phase during treatment; therefore, some additional
community exposure is also likely. Alternative 7 recovers LNAPL resulting in
potential exposure to Site workers, the community, and the environment in the event
of an accidental release during recovery or storage. These risks can be minimized
with proper personal protective equipment, standard operating procedures, and a
secure storage alternative.

F. Implementability

Implementability addresses the technical and administrative feasibility of a remedy
from design through construction and operation. Factors such as availability of
services and materials, administrative feasibility, and coordination with other
governmental entities are also considered.

All of the alternatives include ICs. The ICs provided by the city code, county
ordinance, and IDNR rules have already been implemented. Environmental
covenants on the Site property and the stretch of Ralston Creek adjacent to the Site
should not be difficult to implement with the cooperation of the property owners,
which is expected.

Alternative 6 is the most difficult alternative to implement because of the complex
treatment process and equipment maintenance and reliability issues that are likely to
result from downtime caused by pump failure, biofouling, metal precipitation, carbon
fouling, and line breaks. In addition, significant off-site access to property owner by
multiple parties is required to install and maintain the system. Alternative 5 is the
next most difficult alternative to implement due to system scope and off-site property
access. Alternatives 3 and 4 include ongoing monitoring which is relatively easily
accomplished. Alternative 7 is the easiest active remediation alternative to implement
because the activities have been shown to be effective at the Site, access to only the
Site itself is required, and procedures are already in place.

G. Cost

Cost includes estimated capital and operation and maintenance costs as well as
present worth costs. Present worth cost is the total cost of an alternative over time in
terms of today's dollar value. Cost estimates are expected to be accurate within a
range of+50 to -30 percent.
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The estimated cost of each of the alternatives is given in the description of the
alternatives. A detailed itemization of costs and assumptions for each alternative is
included in Appendix H of the FS Report. Cost estimates for each of the alternatives
were developed assuming the remedy would operate for 30 years for ease of
comparison. None of the alternatives would be likely to achieve the RAOs in 30
years and the costs would increase significantly with much longer periods of
operation.

The alternatives from most to least expensive are:

Alternative 6 $5,706,100 .
Alternatives 4,116,300
Alternative? 1,590,800
Alternative 4 1,442,200
Alternatives 1,242,800
Alternative 2 590,500

H. State/Support Agency Acceptance

The IDNR has participated in the oversight of activities at the Site, including review
of the RI and FS Reports. The IDNR supports the Selected Remedy: Alternative 7.

I. Community Acceptance

During the public comment period, including the public meeting held in Iowa City,
numerous comments were received. The comments and the EPA's responses may be
found in the Responsiveness Summary section of this ROD.

XI. Principal Threat Wastes

The NCP establishes an expectation that the EPA will use treatment to address the
principal threats posed by a site wherever practicable [NCP §300.430(a)(l)(iii)(A)]. In
general, principal threat wastes are those source materials considered to be highly toxic or
highly mobile which generally cannot be contained in a reliable manner or would present
a significant risk to human health or the environment should exposure occur.

The contaminated groundwater is not considered to be a principal threat for the Site.
However, the LNAPL and DNAPL found in the groundwater may be considered source
material. The extent of contamination underneath the Iowa-Illinois Manor apartment
building is not known but it is possible that some highly contaminated source material
exists in that area. Presence of that material would not affect the alternatives discussed
above as they relate to groundwater.

XII. Selected Remedy

The Selected Remedy for the Site is Alternative 7. Alternative 7 provides for the
implementation of institutional controls, periodic air monitor, periodic sediment
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monitoring', MNA, and the recovery of LNAPL through the placement of sorbent socks in
affected monitoring wells.

A. Summary of the Rationale for the Selected Remedy

The Selected Remedy was chosen over the other alternatives because it is expected to
achieve substantial reduction of the risks posed by contamination and implements
measures to control any future exposure to contaminated groundwater, soil, air, and
sediment. Although Alternatives 5 and 6 involve treatment of contaminants they may
not provide more long-term effectiveness and are less effective in the short-term.
Alternatives 5 and 6 are substantially more expensive than the Selected Remedy.
Alternative 2 is the least costly to implement but it would not be possible to confirm
compliance with the RAOs outside the Tl zone without monitoring the groundwater.
The costs of Alternatives 3 and 4 are essentially equivalent to the cost of the Selected
Remedy but these alternatives do not include the advantage of the removal of
contaminant mass provided by LNAPL recovery.

B. Description of the Selected Remedy

The Selected Remedy includes implementation of institutional controls, periodic air
monitoring, periodic sediment monitoring, MNA, and LNAPL recovery. LNAPL
recovery reduces a source of groundwater contamination and potential contaminant
migration. A Treatability Study was conducted to test active LNAPL recovery by
vacuum extraction at the Site. Based on results of the Treatability Study, it is
unlikely extensive vacuum-aided recovery, active skimmer wells, or manual bailing
of free product will remove sufficient volumes of LNAPL to be cost effective. For
the Selected Remedy, free product recovery will be conducted primarily by passive
recovery using sorbent socks placed in wells. Sorbent socks will be placed in .
monitoring wells LMW-4, MW-2, MW-8, and MW-48. Based on information gained
during extensive drilling and well installation in the vicinity of MW-8, no additional
wells will need to be installed for LNAPL recovery.

Sorbent socks would be checked on a routine monthly to quarterly schedule based on
Site conditions. In wells where the sorbent socks are regularly saturated after one
month, new socks will be placed on a monthly basis. In other wells, the socks can be
left in place or wrung out and reused if the recovery rate is slow.

LNAPL recovery will not significantly reduce site-wide groundwater concentrations
and institutional controls in conjunction with implementation of the TI zone will be
required to continue to protect human health. MNA serves to monitor COCs and
assess the ongoing potential for intrinsic remediation. LNAPL recovery represents a
low-risk, low-cost option to reduce contaminant mass at the water table. Institutional
controls on the Site property and periodic air monitoring in the apartment building
will ensure continued protection of the apartment residents in the future. Institutional
controls and period sediment monitoring will ensure continued protection of Ralston
Creek in the vicinity of the Site in the future.
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C. Cost Estimate of the Selected Remedy

Table 4 (attached) was taken from Appendix H of the FS Report and provides a
detailed cost estimate for implementation of the Selected Remedy. The capital
expenditures planned for this remedy include the costs of developing the monitoring
plans and ICs; installing a limited number of additional monitoring wells; initial
groundwater, air, and sediment sampling and analysis; LNAPL recovery; and
producing reports. This amounts to $192,709 of the total costs.

The discount rate used in calculation of the present net-worth costs is five percent.
The information in this cost-estimate summary table is based on the best available
information regarding the anticipated scope of the Selected Remedy. Changes in the
cost elements are likely to occur as a result of new information and data collected
during the engineering design of the remedy. Major changes may be documented in
the form of a memorandum in the Administrative Record, an explanation of
significant difference, or a ROD amendment. This is an order-of-magnitude
engineering cost estimate that is expected to be within +50 to -30 percent of the actual
project cost.

D. Expected Outcomes of the Selected Remedy

The expected outcome of Selected Remedy is that the ICs will prevent exposure to
contaminated water, air, soil, and sediment. Monitoring of air and sediment will
ensure that there are no exposures to unacceptable levels of contaminants in air and
creek sediment. LNAPL recovery will remove some of the contaminant mass from
the unconsolidated aquifer; however, a significant level of contaminant mass will
remain in that aquifer. There will be no reduction in contaminant mass in the bedrock
aquifer through LNAPL recovery. Groundwater monitoring will provide a
mechanism for monitoring the movement of contaminated groundwater.
Groundwater within the TI zone will never achieve MCLs and health-based action
levels. Monitoring for the MNA constituents will provide additional information
pertaining to the mechanisms that maintain plume stability.

XIII. Statutory Determinations

Under its legal authority, the EPA's primary responsibility at Superfund sites is to ensure
that remedial actions achieve adequate protection of human health and the environment.
In addition, Section 121 of CERCLA, 42 U.S.C. Section 6921, establishes several other
statutory requirements and preferences. These specify that when complete the selected
remedial action for this Site must comply with applicable or relevant and appropriate
environmental standards established under federal and state environmental laws, unless a
statutory waiver is justified. The Selected Remedy also must be cost effective and utilize
permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. Finally, the statute includes a
preference for remedies that employ treatment that permanently and significantly reduce
the volume, toxicity, and mobility of hazardous wastes as their principal element. The
following sections discuss how the Selected Remedy meets these statutory requirements.
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A. Protection of Human Health and the Environment

The proposed ICs in conjunction with implementation of the TI zone would eliminate
potential exposure routes to groundwater. The ICs, LNAPL recovery, and monitoring
are expected to be protective of human health and the environment. Natural attenuation
processes may reduce groundwater concentrations over time for some compounds.
LNAPL recovery would not significantly decrease the time period to achieve chemical-
specific ARARs.

B. Compliance with ARARs

The Selected Remedy is expected to comply with ARARs. As described previously,
pursuant to CERCLA 121(d)(4), compliance with ARARs may be waived when
determined that it is technically impracticable to do so. The MCLs pursuant to the Safe
Drinking Water Act are chemical-specific ARARs for the Selected Remedy. It has
been documented in the FS Report that it is technically impracticable to achieve the
MCLs and other health-based action levels within a specific portion of the
contaminated groundwater plume. Therefore it has been determined that a TI ARAR
waiver is appropriate for the groundwater contaminants at the Site. The EPA refers to
the portion of the aquifer where groundwater cannot be restored to drinking water
standards within a reasonable timeframe as the "TI zone." The TI zone for this Site is
shown in Figure 5. It is possible that the exact location of the TI zone may be modified
in the future to the southwest as more information about the plume in this area is
developed during implementation of the remedy.

The Selected Remedy, which includes LNAPL recovery, would be required to meet
Solid Waste Disposal Act requirements for proper handling and disposal of the
recovered material.

C. Cost Effectiveness

The EPA believes the Selected Remedy is cost-effective and represents a reasonable
value. In making this determination, the following definition was used: "A remedy
shall be cost-effective if its costs are proportional to its overall effectiveness." [NCP
§300.430(f)(l)(ii)(D)]. This was accomplished by evaluating the overall effectiveness
of those alternatives that satisfied the threshold criteria (i.e., were both protective of
human health and the environment and ARAR-compliant). Overall effectiveness was
evaluated by assessing three of the five balancing criteria in combination (long-term
effectiveness and permanence; reduction in toxicity, mobility, and volume through
treatment; and short-term effectiveness). Overall effectiveness was then compared to
costs to determine cost-effectiveness. The relationship of the overall effectiveness of
the Selected Remedy was determined to be proportional to the cost and hence the
Selected Remedy represents the most economically reasonable alternative.

29



D. Utilization of Permanent Solutions and Alternative Treatment Technology to the
Maximum Extent Practicable

The Selected Remedy represents the maximum extent to which permanent solutions
and treatment can be utilized in a cost-effective manner at this Site. Of the alternatives
that are protective of human health and the environment and comply with ARARs
outside of the TI zone, the EPA has determined that the Selected Remedy provides the
best balance of trade-offs in terms of long-term effectiveness, reduction of toxicity,
mobility, or volume achieved through treatment, short-term effectiveness,
implementability, and cost. Additional considerations include the statutory preference
for treatment as a principal element as well as state and community acceptance.

E. Five-Year Review Requirements

If there are hazardous substances, pollutants, or contaminants remaining at a site above
levels that would allow for unlimited use and unrestricted exposure, pursuant to Section
121(c) of CERCLA and NCP §300.430(f)(5)(iii)(C), the EPA shall conduct a review of
such remedial action no less often than each five years after the initiation of the
remedial action to assure that human health and the environment are being protected.
The Site will require a statutory five-year review.

XIV. Documentation of Significant Changes from Preferred Alternative of Proposed Plan

The Proposed Plan for the Site was released for public comment in July 2006. The
Proposed Plan identified Alternative 7, institutional controls LNAPL recovery with MNA
as the Preferred Alternative. The EPA reviewed the comments received during the public
comment period. It was determined that no significant changes to the remedy, as
originally identified in the Proposed Plan, were necessary or appropriate.
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RECORD OF DECISION
RESPONSIVENESS SUMMARY

Introduction

This Responsiveness Summary has been prepared in accordance with the Comprehensive
Environmental Response, Compensation and Liability Act, as amended, and the National
Contingency Plan, 40 CFR §300.430(f). This document provides the response from the United
States Environmental Protection Agency (EPA) to all significant comments received on the
Proposed Plan from the public during the 30-day public comment period.

On July 28, 2006, the EPA released the Proposed Plan and Administrative Record which
contains the pertinent documents for the Iowa City Former Manufactured Gas Plant Site (Site).
The Proposed Plan discussed the EPA's proposed actions to address contamination at the Site.
The public comment period began on July 28, 2006, and ended on August 27, 2006. The EPA
held a public meeting on August 9, 2006, at the Iowa City Public Library to present the Proposed
Plan and provide the public an opportunity to comment. A copy of the transcript from the public
meeting is included in the Administrative Record.

Comments Received from the Public and Responses

The following comments were received verbally during the public meeting or in writing during
the public comment period. In some cases several people made similar comments about an
issue. Some of the comments were determined to relate to similar categories and have been
grouped as such to provide some continuity in the responses. Similar comments have been
grouped together whenever they can be addressed by a single response.

Comments Regarding the Extent of Contamination

Is the extent of soil, air, and groundwater contamination known, particularly at the
properties adjacent to the Iowa-Illinois Manor (Manor) property?

During the course of the investigations conducted by the EPA and MidAmerican Energy
Company, surface and subsurface soil samples were collected from adjacent properties
surrounding the Site in all directions, fully characterizing the extent of soil contamination
resulting from Site operations. During the same investigations air was sampled inside
apartments and in the crawlspace beneath the Manor. Air samples were also collected outside
the Manor near the crawlspace vent pipes and at locations near the property boundaries. Some of
the air sampling was performed during cold weather when the building would be closed up with
minimum air circulation but less opportunity for volatile contaminants to move out of the soil
and into the air. Other air sampling was performed during warm weather when the opportunity
for contaminant volatilization would be greater but the building may have a greater chance of
being open for air circulation. Sufficient air sampling was performed to determine the risks that
the Site poses to current residents. The extent of groundwater contamination has been
determined through sampling of 55 monitoring wells installed at various depths on the Site and
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in the downgradient direction of groundwater flow. This network of monitoring wells has fully
characterized the extent of groundwater contamination in the unconsolidated aquifer at the water
table and at the bedrock surface. The extent of contamination in the bedrock Devonian and
Silurian aquifer in the vicinity of the Site has been determined to the extent possible in fractured
bedrock. The extent of contamination in this aquifer in the most downgradient direction has not
been fully characterized and will be further investigated during implementation of the remedial
action. At this time there is no indication that there would be a finding in this area that would
have any impact on the Selected Remedy.

How can decisions regarding actions to be taken at the Site be made without knowing the
extent of contamination beneath the Manor? Shouldn't samples be collected from beneath
the building?

Determining the extent of contamination at a site is necessary to: (1) determine the potential
human health and ecological exposure pathways, (2) quantitatively determine the risks that are
associated with these exposure pathways, and (3) ultimately determine the appropriate remedial
action(s) to address contamination that results in unacceptable levels of risk. Soil and
groundwater samples were collected all around the Manor and air samples were collected in the
building and its crawlspace. This information was sufficient to determine the potential exposure
pathways that might pose a risk as a result of contamination from the Site and calculate the risks
for each of these pathways. Soil directly beneath the building did not present a threat to building
occupants. If contaminated soil exists beneath the Manor, and after demolition of the building it
were possible to remediate it through some method (i.e., excavation and off-site treatment or
disposal, in situ treatment, etc.) it would not significantly improve the downgradient groundwater
contamination that exists. Due to the presence of dense, nonaqueous phase liquid (DNAPL) in
the groundwater, even the removal of contaminated soil from beneath the Manor would have a
very negligible impact on groundwater quality. For these reasons, it was determined that there
was very limited benefit attempting to sample beneath the Manor. Doing so posed the possibility
of damaging the support structure for the building.

Even though it was reported that natural gas was first introduced to the community in
1937, the manufactured gas plant (MGP) may have operated later than this date. How
does that affect the determination of the extent of contamination associated with the Site?

The investigation into the extent of contamination resulting from MGP operations was not
dependent upon the exact date when operations ceased. Historical records were reviewed in an
attempt to determine where features of the plant were located as well as other geographical
features such as Ralston Creek. This information provided a starting place for Site
investigations. The results of initial sampling led to further investigations to determine the full
extent of contamination emanating from the Site.
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Was all of the coal tar material removed before the building was built? Is it known where
any material that was removed from the Site was disposed?

It is unlikely that all of the coal tar material was removed prior to construction of the Manor.
There is very limited information regarding the extent to which contaminated material was
removed during decommissioning of the MGP or prior to the construction of the Manor. One
report was found that indicates the feature identified as the "cistern" on Figure 1 was thoroughly
cleaned out. The soil boring collected from within that cistern (SB-B) indicates that any waste
was likely removed. However, there is no information to conclusively determine how much, if
any, other coal tar material was removed prior to construction of the Manor. It is not known
where any material that may have been removed historically was disposed. The disposition of
any wastes generated during the investigations conducted at the Site is described in the work
plans and reports describing the investigations.

Is the light nonaqueous phase liquid (LNAPL) seen in Ralston Creek coming from
groundwater originating at the Site?

One monitoring well directly adjacent to Ralston Creek (MW-2) has exhibited the presence of
LNAPL. The groundwater is in communication with the surface water in Ralston Creek. Sheens
are sometimes seen on the surface of the water in Ralston Creek even when the creek bed has not
been disturbed. It is difficult to determine from where these sheens originated since the creek
serves as a drainage feature for numerous streets, parking lots, and storm sewers both adjacent to
and upstream of the Site. These sources could contribute the same contaminants as those
associated with the Site. It has been observed that a sheen appeared when samples were being
collected from the creek bed in the vicinity of the Site. This material may have been released
from the sediment and could be the result of a release of contaminants from the Site or any of the
other sources previously mentioned. Implementation of the institutional controls pertaining to
Ralston Creek is believed to be sufficient to maintain the quality of the creek in the future.

Comments Regarding Risk Associated with the Site

If there is no risk associated with the Site, why are additional actions being undertaken and
additional money being spent?

In the Superfund program risk is evaluated for the conditions as they currently exist at the Site
and as they may exist in the future if no actions are taken. While it is correct that there are
currently no unacceptable levels of risk associated with the Site, the risks posed by the Site in the
future may exceed acceptable levels if the Selected Remedy is not implemented. Currently no
one is drinking the groundwater or being exposed to it through other household uses. Exposure
to surface and subsurface soil does not pose an unacceptable risk to residents or utility workers.
Currently there is no construction work taking place in areas of soil contamination. If
construction work were to take place at the Site in the future, there could be elevated levels of
risk to construction workers. Presently there are no measures in place to ensure that conditions
remain the same in the future. Implementation of the Selected Remedy will ensure that
conditions at the Site do not pose an unacceptable level of risk in the future.
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Why wasn't an alternative included that addressed the removal of the apartment building
and the cleanup of soil beneath the building?

Superfund is a program where actions are driven by current or future risks to human health and
the environment. What this means is that if a current or future exposure exceeds a risk
benchmark set in the Superfund statute an action at the Site may be warranted. For this Site, the
following exposures were evaluated assuming no cleanup was taking place: student residents of
the Manor; lifetime residents of the Manor, including children; an apartment maintenance
worker; an underground utility worker; a construction worker; a Ralston Creek cleanup
volunteer; and a child playing in Ralston Creek. Their exposures were evaluated for inhalation,
ingestion, and dermal exposure to contaminants that were present in air, soil, groundwater,
surface water, and sediment. The only exposure on the Site property that exceeded an acceptable
level of carcinogenic or noncarcinogenic risk assuming that no cleanup was done, was a future
construction worker exposed to naphthalene volatilizing from subsurface soil during excavation
work or anyone who might consume groundwater at the Site if a well were installed in the future
for drinking water purposes. For these reasons removal of the building was not evaluated as one
of the remedial alternatives, but restrictions on property including excavation and future uses are
a significant component of the Selected Remedy.

The set of conditions used in the assessment of Site risks could change in the future if, for
example, the apartment building were demolished and construction work brought contamination
currently existing in the subsurface to the surface, making it available for direct exposure. If
changes to the set of conditions used in the risk assessment were to occur, potential exposures
due to the changed conditions would need to be evaluated. The property restrictions, combined
with EPA's duty to perform a Five-Year Review, will help ensure that if changes in the property
uses or significant excavation work are planned, further evaluation of potential exposures will
occur and any risks will be addressed.

Is someone who lives in the Manor for more than five years at risk?

No, they are not at an unacceptable level of risk. As stated in the previous answer, the risks were
evaluated for a lifetime (30-year resident), including a child resident and the risks were not at
unacceptable levels. This information is included in the Baseline Risk Assessment (Site
Characterization Report, August 2003) and the Health Consultation prepared by the Iowa
Department of Public Health dated September 14, 2006.

Were risks to apartment building employees considered?

Yes, the risk to an apartment building maintenance supervisor was evaluated and it did not
exceed an unacceptable level of risk. It was assumed that this person worked at the Site 250
days per year for 25 years. This is a highly conservative estimate because it is very unlikely that
someone would remain on this job for that period of time. The building management for this
apartment building does not live in the building. If they did, they would be covered under the
risk evaluation for the lifetime apartment resident.
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Were risks to people on property adjacent to the Manor considered, specifically, risks due
to soil contamination, vapor intrusion, and contact with groundwater when constructing a
building foundation?

Risks to people were considered for all of these specific incidences. Surface and subsurface soil
samples were collected both on the Site and on adjacent properties. The levels of contamination
in surface and subsurface soil were substantially higher in the samples collected on the Site. All
of these data were used in calculating the risks (dermal, ingestion, and inhalation) from exposure
to soil contamination. There is no distinction in the evaluation of risk whether the exposed
person lives at the Manor or lives next door to the Manor. In either case, the risk associated with
this exposure to residents is not unacceptable.

Vapor intrusion into a building would occur through release via volatilization of contaminants
from subsurface soil and groundwater in the unconsolidated aquifer. Vapor intrusion, or air
exposures, were evaluated with samples collected from the Manor because the subsurface soil
samples and unconsolidated aquifer groundwater samples were generally the most contaminated
in that area. Risks to Manor residents, as well as nearby residents, from air exposures were
evaluated using air samples from the Manor, because they represented the maximum exposure to
Site contaminants someone could experience. Also, air samples from the crawlspace were
utilized because the contact with the subsurface is the greatest, ventilation is limited, and the
introduction of contaminants not related to the Site would be minimal. The risk associated with
this exposure to residents is not unacceptable.

Contact with contaminated groundwater during foundation construction was evaluated in the risk
assessment for construction workers. It was assumed that the worker would be exposed for 190
days per year for a period of one year. This would correspond to a large construction project.
The risk associated with this exposure is not unacceptable. Risks to a resident of the building
built over the contaminated groundwater would be covered by the air exposure evaluation
described in the previous paragraph.

Comments Regarding the Remedial Alternatives

What is natural attenuation?

Natural attenuation refers to naturally occurring processes in the environment that act to reduce
the mass, toxicity, mobility, volume, or concentration of contaminants in various media. These
in situ processes include biodegradation, dispersion, dilution, adsorption, volatilization, and
chemical or biological stabilization or destruction of contaminants. Intrinsic biodegradation is
the mechanism of interest for this Site. It is the process by which contaminants are transformed
from toxic to nontoxic byproducts through biologically mediated reactions that occur naturally in
the groundwater system.
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If the condition of the liner beneath part of the Manor is not known, how can it be relied
upon as part of a remedy?

The condition of the liner beneath part of the Manor is unknown. The gravel and soil cover over
the liner has not been disturbed so that the liner could be exposed. It is believed that the liner
was installed to serve as a barrier between vapors that might be present in the subsurface soil and
the crawlspace air. Regardless of the current condition of the liner beneath the Manor, air
sampling in the crawlspace indicates that at most, only miniscule amounts of site-related
contamination have reached the air. Through implementation of the environmental covenant the
condition of the liner can be verified and maintained in the future.

What is the condition of the venting system in the Manor?

The venting system is a passive system meaning that there are no fans or vacuum systems
removing air through vents. The venting system consists of pipes protruding through the
foundation of the apartment building to allow an exchange of air between the crawlspace and the
outside. There is no underground piping involved in this system. The venting system appears to
be in place as designed.

Comments Regarding Remedy Implementation

What will the role of the potentially responsible parties (PRPs) be in the future?

The PRPs that have been identified for this Site are MidAmerican Energy Company and the
Iowa-Illinois Manor Partnership. The EPA will provide them the opportunity to implement the
Selected Remedy for this Site.

What are the options the EPA has for implementing the remedy at this Site?

The EPA will first seek a consensual agreement with the PRPs to implement the remedy. If that
effort is unsuccessful, the EPA could implement the remedy and seek to recover the costs of
doing so from the PRPs through the courts.

Who will be responsible for conducting the monitoring that is part of the remedy and
where will the details of this monitoring be spelled out?

The party(ies) responsible for implementation of the remedy will be responsible to conduct the
monitoring. This would either be the PRPs or the EPA. The specific details of the monitoring
activities will be included in a document called a remedial design which will be developed
during implementation of the Selected Remedy and added to the Administrative Record.
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Comments Regarding Environmental Covenants

What are environmental covenants and how do they work?

An environmental covenant is a real estate instrument which may be used by owners of property,
responsible parties, the Iowa Department of Natural Resources, and other state and federal
regulatory agencies for the purpose of restricting land use activities and managing the risk of
exposure to existing contaminant sources. Environmental covenants in Iowa are established
pursuant to the Iowa Uniform Environmental Covenants Act. Environmental covenants may, for
example, require a notice of change in property, ownership, notice of a substantial change in use
of the property, and notice of noncompliance with the activity and use limitations by the owner
of the property.

How would the covenants limit future use and development of the affected properties?

With respect to the Iowa-Illinois Manor Partnership property, the proposed environmental
covenants for this Site provide that no groundwater wells may be placed on the property, no
excavation below two feet is allowed without prior notification and approval by the EPA and the
Iowa Department of Natural Resources (except for certain emergency repair activities),
maintenance of the building's liner and venting system, and notification of EPA and Iowa
Department of Natural Resources if there is a change in property use. With respect to Ralston
Creek, the proposed environmental covenant provides for maintenance of the existing tile lining
and prohibits activities which would disturb the tile lining without prior notification and approval
by the EPA and the Iowa Department of Natural Resources (except for certain emergency repair
activities).

Who is responsible for implementation of the environmental covenants?

The EPA will initiate implementation of these covenants with the property owners. In this case,
that would involve the Iowa-Illinois Manor Partnership for the property that includes the Iowa-
Illinois Manor and the city of Iowa City for Ralston Creek.

What is the burden to the Iowa-Illinois Manor Partnership and the city of Iowa City
associated with the covenants?

That will depend upon the specific details of the covenants, which have only preliminarily been
discussed with the property owners. As discussed above, the environmental covenants require
notifications and approvals prior to certain activities and property transfers, and maintenance of
the existing building liner and venting system and the existing tile lining of Ralston Creek.
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Will covenants be required with any additional property owners above the contaminated
groundwater plume?

It is not anticipated that any additional environmental covenants would be required for this Site.
Existing city and county ordinances and state rules provide adequate protection with respect to
exposure to contaminated groundwater for properties above the plume.

The city has indicated that it would likely be amenable to limiting its activities in ways
requested by the EPA with respect to the proposed environmental covenant addressing
Ralston Creek, but expressed concern regarding the maintenance of the tile lining in the
creek bed since it is old and in poor condition.

The EPA is seeking to limit changes to the tile lining of Ralston Creek in the area adjacent to the
Site. The EPA will work with the city and the PRPs to ensure that the tile lining of Ralston
Creek does not further degrade or is repaired if it does.

The city anticipates the need for sewer and water main work along Ralston Creek, adjacent
to the Site, at some point in the future and wants any additional costs imposed on the
project by the presence of the Site to be covered by the PRPs.

The EPA will further facilitate discussions between the city and the PRPs and seek to address
concerns raised by the city.

Comments Regarding Public Participation and Public Notification

How can the public stay involved with this Site during the next steps in the process and into
the future?

Periodically the EPA sends out information about the Site directly to anyone who has indicated
that they wish to be on our mailing list for the Site. Anyone can ask to be added to the mailing
list at any time. Notices will be published in the local newspaper prior to any EPA-sponsored
public meeting. Information regarding the Site is placed in the Iowa City Public Library in a file
called the Administrative Record and updated periodically. The Administrative Record is
available at the Reference section of the library, and the library staff will direct you to it. Stories
about the Site will appear in the local media from time to time. Anyone may contact the EPA
Region 7 Office of External Programs during business hours to receive information about the
Site. They may be reached by telephone at 1-800-223-0425. Information including Fact Sheets
and Five-Year Review Reports are available on the EPA Region 7 website at
www.epa.gov/region07/.
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Where can the public find the EPA's responses to the public comments?

The responses are included in the Responsiveness Summary which is a part of the Record of
Decision (ROD). The Administrative Record will be amended to include the transcript of the
public meeting held August 9, 2006, all written comments received regarding the Proposed Plan,
the ROD, and the Responsiveness Summary. The amendment to the Administrative Record will
be available in the Iowa City Public Library and the EPA Region 7 Records Center. The ROD
and the Responsiveness Summary will also be available online at www.epa.gov.

Will notification be provided to property owners above the contaminated groundwater
plume?

Not all property owners above contaminated groundwater are currently on the EPA's mailing
list, but we will attempt to identify and include those property owners on the list for future
notifications and mailings.

Were residents of the Manor notified about the Site?

Every apartment address is included on the EPA's mailing list and they are sent a copy of any
information that the EPA sends out. Every apartment address received a notice about the public
meeting held on August 9, 2006.

Notice should have been given to property owner over the LNAPL.

Owners of property with monitoring wells containing LNAPL are the Iowa-Illinois Manor
Partnership and the city of Iowa City. Both property owners received copies of the Feasibility
Study and the Proposed Plan.

General Comments

One commenter wrote to give their support for the preferred alternative, Alternative 7.

Numerous comments and questions were raised during the public meeting held on August
9,2006, and in writing regarding liability as it relates to the Site.

The ROD is the decision regarding the cleanup actions to be taken to address the Site regardless
of the parties that might be legally liable for the Site. This Responsiveness Summary addresses
comments that might affect the decision regarding the appropriate remedy for the Site. The EPA
will continue to address enforcement issues related to liability after the remedy has been
selected.
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Figure 3
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Figure 5
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TABLE 1

PRELIMINARY REMEDIATION GOALS FOR GROUNDWATER
FORMER MANUFACTURED GAS PLANT - IOWA CITY, IOWA

Contaminant of
Potential Concern

Chemical-Specific ARARs
(MCLs)

Health-Based
To-Be-Considered (TBC)

Values
Risk-Based Concentration

(RBC)

Notes:
All values are presented in micrograms per liter (ug/L).
MCL = Maximum contaminant level.
ARAR = Applicable or relevant and appropriate requirements.
PRO = Preliminary remedial goal.
PQL = Practical quantitation limit.
RB = Risk-based PRG.

PQL

Selected Groundwater
PRG

(basis for selection)

2-methylnaphthalene
Acenaphthene
Acenaphthylene
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Cyanide
Dibenzo(a,h)anthracene
Ethylbenzene
Fluorene
lndeno(l ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Toluene
Xylenes, total

_
-
-
5
-

0.2
-
-
-

200
-

700
-
-
-
-

1,000
10,000

61.2
914
362

-
0.009

-
0.005
0.05
0.85

-
0.0003

-
490

0.005
6.2
294

-
-

6 1.2 (RBC)
9 14 (RBC)
362 (RBC)
5 (MCL)

0.13 0.1 3 (PQL)
0.2 (MCL)

' 0.1 0.1 (PQL)
0.14 0.1 4 (PQL)

0.85 (RBC)
200 (MCL)

0.033 0.033 (PQL)
700 (MCL)
490 (RBC)

0.1 0.1 (PQL)
6.2 (RBC)
294 (RBC)

1,000 (MCL)
10,000 (MCL)
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TABLE 2

PRELIMINARY REMEDIATION GOALS FOR SEDIMENT IN RALSTON CREEK

FORMER MANUFACTURED GAS PLANT - IOWA CITY, IOWA

Constituent of Potential Ecological Preliminary Remediation Goals
Concern (Consensus-Based Probable Effect Concentration |PEC|)

Anthracene 845

Benzo(a)anthracene 1,050

Benzo(a)pyrene 1,450

Chrysene 1,290

Fluoranthene 2,230

Fluorene 536

Naphthalene 561

Phenathrene 1,170

Pyrene 1,520
Total Polynuclear Aromatic Hydrocarbons _,,, „„„
(PAHs) 22'8°°

Notes:

Values are presented in micrograms per kilogram (ug/kg) dry weight.

Source: MacDonald, D.D., C.G. Ingersoll and T.A. Berger. 2000. Development and evaluation of consensus-
based sediment quality guidelines for freshwater ecosystems. Arch. Environ. Contain. Toxicol. 39: 20-31.
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TARI.F. 4
GROUNDWATER ALTERNATIVE 7 - ACCESS RESTRICTIONS AND LNAPL RECOVERY WITH MNA

FORMER MANUFACTURED GAS PLANT SITE - IOWA CITY,IOWA

Hem/Description

DIRECT COSTS
Direct Capital Costs

Legal Fees
Prepare/Modify Access Restrictions

Ralstou Creek/Apartment Air Monitoring

Vacuum Recovery Events
Oversigh(/Vac Truck/Gauging/Disposal

Passive Recovery
Sorbent Socks
Product Disposal

MNA Costs
Well Installation
Well Abaudonmeul
First Year Monitoring Costs

Contingency
TOTAL-DIRECT COSTS

INDIRECT COSTS
Indirect Capital Costs

Work Plan and HealU] and Safety Plan
Project Management
Field Time (vacuum extraction events)

Indirect Annual Costs
Field Time (1st year GW monitoring)Supplies
Field Time (MW installation & development)
Project Management
Semiannual Product Recovery Report
Field Time (maintenance/inspection)
Groundwater Monitoring Report and PM

Project Close-out Costs
PM, Bid Prep/Select/Close-Out Report
Field Time

Five Year Review Costs

Contingency
TOTAL-INDIRECT COSTS

Ralston Creek/Apartment Air Components

Net Present Value of Annual & Close-out Costs
Projected for 30 years total (29 additional)

Passive Recovery - Direct and Indirect
Quarterly - Yearly Direct aud Indirect Costs
Semiannual - Yearly Direct and Indirect Costs
Annual - Yearly Direct and Indirect Costs

TOTAL COST (30 Years)

Estimate!
Quantity

1

1

0

30
1

1
1
1

20%

1
1

10

4
1

12
2
12
2

ROR
5%
5%

ROR
5%

20%

1

ROR

5%
5%
5%
5%

Unit

lump

lump

lump

each
trip

total
NPV
total

lump
lump
lump

event
event

months
event
event
lump

Year
30
30

Events
6

lump

Years

5
1
3

25

Unit
Cost

$19,200
Subtotal

$16,600
Subtotal

$970
Subtotal

$9
$450

Subtotal

$38.988
$416

$55,500
Subtotal

TOTAL

$18,000
$5.000
$1.200

Subtotal

$4.000
$8,000
$1.200
$6,000

$500
$12.000

Subtotal

Cost
$6,000

$20.000
Subtotal

Each
$18,000

Subtotal

TOTAL

$510,600
Subtotal

Annual

$21,600
$121,000
$60,500
$30.250
TOTAL

Total
Cost

$ 19,200
$ 19,200

$ 16,600
$ 16,600

$
$

$ 270
$ 450
$ 720

$ 38,988
$ 416
$ 55,500
$ 94,904

$ 26,285
$ 157,709

$ 18.000
$ 5,000
$ 12,000
$ 35,000

$ 16,000
$ 8,000
$ 14,400
$ 12,000
$ 6,000
$ 24,000
$ 80,400

NPV
$1,388
$4.628

$ 6,016

NPV
$50,285

$ 50,285

34,340
$ 206,041

$ 510,600
$ 510,600

PV

$93,517
$115,238
$156,911
$350,752

$ 716,418

S 1,590,800

Comments

See Table H-4

See Table H-3

6-hour event, contingency

Assumes monthly change-out of MW-8andMW-48
Assume picked-up every 3 months

See Table H-6
See Table H-6, Year 30
See Table H-6

One person for one extended day.

Irew of 2 for 2 days per event
5 days for installation & 3 days for development.

One person for one partial day.

Abandonment of recovery trenches

Every 5 years for 30 years.

Costs. NPV from Tables H-2 and H-3

MNA Groundwater Monitoring - See Table H-6
MNA Groundwater Monitoring - See Table H-6
VINA Groundwater Monitoring - See Table H-6

Costs rounded up lo nearest $100.

Notes:
Unit costs based on previous projects, subcontractor bids or Means Heavy Construction (1999) or Environmental Remediation (2002) Cost Data.
ROR - Rate of Return.
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TABLE 7-1

SELECTION OF EXPOSURE PATHWAYS

FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Scenario

Timeframe

Current/Future

Medium

Surface Soil

Surface and
Subsurface Soil

Exposure

Medium

Surface Soil

Fugitive Dust

Outdoor Air

Indoor Air

Surface and
Subsurface

Soil

Fugitive Dust

Outdoor Air

Exposure

Point

Apartment Yard Surface
Soil

Apartment Yard Air

Apartment Yard Air

Apartment Air

Surface and Subsurface
Soil in Apartment Yard by

Utility Lines

Dust in Trenches

Air in Trenches

Receptor

Population

Resident

Maintenance
Supervisor

Groundskeeper

Resident

Maintenance
Supervisor

Groundskeeper

Resident

Maintenance
Supervisor

Ooundskeepar

Resident

Maintenance
Supervisor

Groundskeeper

Utility Worker

Utility Worker

Utility Worker

Receptor

Age

Adult

Child

Adult

Adult

Adult

Child

Adult

Adult

Adult

Child

Adult

Adult

Adult

Child

Adult

Adult

Adult

Adult

Adult

Exposure

Route

Ingestion

Dermal

Ingestion

Dermal

Ingestion

Dermal

Ingestion

Dermal

Dust
Inhalation

Dust
Inhalation

Dust
Inhalation

Dust
Inhalation

Air Inhalation

Air Inhalation

Air Inhalation

Air Inhalation

Air Inhalation

Air Inhalation

Air Inhalation

Air Inhalation

Ingestion

Dermal

Dust
Inhalation

Air Inhalation

Cn-Sile/

Off-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On- Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

On-Site

Type of

Analysis

Quant

Quant

Quant

Quant

Quant

Quant

Qualitative

Qualitative

Ouant

Quant

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Quant

Quant

Ouant

None

Quant

Quant

Ouant

Quant

Rationale for Selection or Exclusion

of Exposure Pathway

Residents currently live on sue: incidental ingestion of soil could occur during
daily activity.

Residents currently live on site: dermal exposure to soil could occur during
daily activity.

Residents currently live on site; incidental ingestion of soil could occur during
daily activity.

Residents currently live on site: dermal exposure to soil could occur during
daily activity.

The site manager could have incidental ingestion of soil while performing his
duties

The site manager could have dejrnal exposure to soil while performing his
duties

The pathway is complete, but exposure is less than that for a resident

The pathway is complete, but exposure is less than that for a resident

Residents currently live on site, inhalation ot fugitive dust could occur during
daily activjy.

Residents currently live on site: inhalation of fugitive dust could occur during
daily activity.
The maintenance supervisor works primarily indoors; exposure outdoors will
be less.

The pathway is complete, but exposure is less than that for a resident

This pathway is complete, but exposure is less than for an indoor resident.

This pathway is complete, but exposure is less than for an indoor resident.

The maintenance supervisor works primarily indoors: exposure outdoors will
be less.

The pathway is complete, but the indoor air pathway for a resident will be
associated with higher risk levels.

Volatile constituents could volatilize from soil into indoor air where they could
be inhaled by residents.

Volatile constituents could volatilize trom soil into indoor air where they could
De Inhaled by residents.

Volatile constituents could volatilize from soil into indoor air where they could
be inhaled by the apartment maintenance supervisor.

The groundskeeper works outdoors.

Utility workers could incidentally ingest soil to a depth of about 6 feet bgs whik
repairing or installing utility lines.

Utility workers could have dermal exposure to soil to a depth of about 6 feet
Bgs while repairing or installing utility lines.

Utility workers could inhale dust originating from soil from excavations made
to perform utility maintenance work.
Utility workers could inhale constituents that migrate from soil into air during
excavations made to perform utility maintenance work.

Page 1 of 3
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TABLE 7-1

SELECTION OF EXPOSURE PATHWAYS

FORMER MANUFACTURED GAS PLANT

IOWA CITY, IOWA

Scenario

Timeframe

Current/Future
(continued)

Future

Medium

Sediment

Surface Water

Ground water

Exposure

Medium

Sediment

Surface Water

Ground water

Air

Exposure

Point

Ralston Creek

Ralston Creek

Shallow Groundwater -
Tap Water

Shallow Groundwater -
Household Vapors

Receptor

Population

Cleanup Volunteer

Recreational
Visitor

Cleanup Volunteer

Resident

Resident

Receptor

Age

Adult

Older Child

Adult

Older Child

Adult

Child

Adult

Exposure

Route

Ingestion

Ingestion

Dermal

Ingestion

Ingestion

Dermal

Ingestion

Ingestion

Dermal

Inhalation

On -Site/

Off-Site

Off-Site

Off Qite

Off-Site

Off-Site

Off-Site

Off-Site

Off-Site

Off -Sue

On- Site

On-Site

On-Site

On-Site

Type of

Analysis

Quant

Quant

Quant

Quant

Quant

Quant

Ouant

Quant

Quant

Quant

Rationale lor Selection or Exclusion

of Exposure Pathway

Volunteers performing litter cleanup along Ralston Creek could incidentally
ngest sediment.

Volunteers performing litter cleanup along Ralston CreeK could have dermal
oonact with sediment.

People walking along or playing by Ralston Creek could incidentally ingest
sediment.

People walking along or playing by Ralston Creek could have dermal conact
with sediment.
Volunteers performing litter cleanup along Ralston Creek could incidentally
ngest surface water.

Volunteers performing litter cleanup along Ralston Creek could have dermal
conact with surface water.

People playing in Ralston Creek could incidentally ingest surface water. Note
hat because the water is very shallow (one can see the bottom of the creek).
no swimming occurs in this creek

People playing in Ralston Creek could have dermal conact with surface water.
Note that because the water is very shallow (one can see the bottom of the
creek), no swimming occurs in this creek.

This scenario is being evaluated hypothetical^ for risk information purposes.
Note that the location is on a municipal water supply, that a city ordnance
requires that there must be a hookup when within 300 feet of a water line, and
that the water used by the city is from a much deeper aquifer.

This scenario is being evaluated hypotheticalry for risk information purposes.
Note that this location is on a municipal water supply, that a city ordnance
requires that there must be a hookup when within 300 feet of a water line, and
that the water used by the city is from a much deeper aquifer.

This scenario is being evaluated hypothetically for risk information purposes.
Note that this location is on a municipal water supply, that a city ordnance
requires that there must be a hookup when within 300 feet of a .water line, and
that the water used by the city is from a much deeper aquifer.

This scenario is being evaluated hypotheticalry for risk information purposes.
Mote thai this location is on a municipal water supply, that a city ordnance
requires that there must be a hookup when within 300 feet of a water line, and
that the water used by the city is from a much deeper aquifer.

This scenario is bang evaluated hyppthetically for risk information purposes.
Note that this location is on a municipal water supply, that a city ordnance
requires that there must'be a hookup when within 300 feet of a water line, and
that the water used by. the city is from a much deeper aquifer.

Page 2 of 3
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TABLE 7-1

SELECTION OF EXPOSURE PATHWAYS

FORMER MANUFACTURED GAS PLANT

IOWA CITY, IOWA

Scenario

Timeframe

Future
(continued)

Medium

Groundwater
(continued)

Surface and
Subsurface Soil

Exposure

Medium

Ajr (continued)

Surface and
Subsurface

Soil

Fugitive Dust

Outdoor Air

Surface and
Subsurface

Soil

Fugitive Dust

Outdoor Air

Exposure

Point

Shallow Groundwater -
Household Vapors

(continued)

Soil by Burlington Street
near Ralston Creek

Dust in Outdoor Air

Outdoor Ajr

Apartment Yard Surface
and Subsurface Soil

Dust in Outdoor Air

Outdoor Air

Receptor

Population

Resident
(continued)

Construction
Worker

Construction
WorKer

Construction
Worker

Construction
Worker

Construction
Worker

Construction
Worker

Receptor

Age

Child

Adult

Adult

Adult

Adult

Adult

Adult

Exposure

Route

Inhalation

Ingestion

Dermal

Inhalation

Inhalation

Ingestion

Dermal

Inhalation

Inhalation

On-Site/

Off-Site

On-Site

Off-Site

Off-Site

Off-Site

Off-Site

On-Site

On-Site

On-Site

On-Site

Type of

Analysis

Quant

Quant

Quant

Quant

Quant

Quant

Ouant

Ouant

Quant

Rationale for Selection or Exclusion

of Exposure Pathway

This scenario is being evaluated hypothelically for risk information purposes.
Note that the location is on a municipal water supply, that a city ordnance
requires that there must be a hookup when within 300 feet of a water line, and
that the water used by the city islrom a much deeper aquifer.

Construction workers could incidentally ingest soil in the vicinity of where the
Burlington Street bridge will be constructed in the near future.

Construction workers could have dermal exposure to soil in the vicinity of
where the Burlington Street bridge will be constructed in the near future.

Construction workers could inhale fugitive dust derived from contaminated soil
in the vicinity of where the Burlington Street bridge will be constructed in the
near future.

Construction workers could inhale constituents that migrate from soil into air
while constructing the Burlington Street bridge.

While the property is already developed, if future construction were to occur,
construction workers could incidentally ingest surface and subsurface soil on
the facility property.

While the property is already developed, il future construction were to occur,
construction workers could have dermal contact with surface and subsurface
soil on the facility property.

While the property is. already developed, .(future construction were to occur,
construction workers could inhale fugitive dust derived from surface and
subsurface soil on the facility property.

While the property is already developed, if future construction were to occur,
construction workers could inhale volatile constituents derived from surface
and subsurface soil on the facility property.

Page 3 of 3
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TABLE 7-3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY, IOWA

Scenario Timeframe:
Medium:
Exposure Medium:
Exoosure Point:

Current/Future
Surface Soil
Indoor Air
Apartment Air

Chemical

of

Potential

Concern

Benzene

Units

ug/m3

Arithmetic

Mean

1.2

95% UCLof

Normal

Data

N/A

Maximum

Detected

Concentration

1.8

Maximum

Qualifier

EPC

Units

ug/rn3

Reasonable Maximum Exposure

Medium

EPC

Value

1.8

Medium

EPC

Statistic

Max

Medium

EPC

Rationale

(D

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.

Statistics: Max Maximum Detected Value

95%UCL-N 95% upper confidence limit on the mean for normally distributed data

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.

51



TABLE 7-3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY, IOWA

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Surface Soil in Apartment Yard From 0-0.5' BGS

Chemical

of
Potential

Concern

Aluminum

Arsenic

ron

Manganese

Thallium

Cyanide

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Arithmetic

Mean

6,956

3.8

10,533

533

0.41

1.7

95% UCLof

Normal

Data

7,963

4.8

N/A

572

N/A

. N/A

Maximum

Detected

Concentration

9,000

7.1

20,000

650

0.65

8.1

Maximum

Qualifier

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Reasonable Maximum Exposure

Medium

EPC

Value

7,963

4.8

12,941

572

0.65

5.8

Medium

EPC

Statistic

95% UCL-N

95% UCL-N

95% UCL-T

95% UCL-N

Max

95% UCL-T

Medium

EPC

Rationale

W-Test(l)

W-Test (1)

W-Test (2)

W-Test (1)

(3)

W-Test (4)

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.

Statistics: Max Maximum Detected Value

95%UCL-N 95% upper confidence limit on the mean for normally distributed data

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(1) Shapiro-Wilks W Test indicates data are normally distributed.

(2) Under the W-test, data not consistent with normal or lognormal distribution. UCL conservatively calculated assuming a log-normal distribution.

(3) UCL not calculated with less than eight samples; EPC set equal to the maximum detected concentration.

(4) Shapiro-Wilks W Test indicates data are log-normally distributed.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.
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TABLE 7-3.3

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
FORMER MANUFACTURED GAS PLANT

IOWA CITY, IOWA

Scenario Timeframe: Current/Future

Medium: Surface and Subsurface Soil

Exposure Medium: Surface and Subsurface Soil

Exposure Point: Surface and Subsurface Soil in Apartment Yard From 0-6' BGS

Chemical

of

Potential

Concern

Arsenic

Manganese

Cyanide

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Dibenzo(a,h)antJiracene

Indenojl ,2,3-c,d)pyrene

Naphthalene

Units

mg/kg

mg/kg

mg/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Arithmetic

Mean

3.8

516

10.7

7,350

5,239

1,999

91

3,491 .

25,682

95% UCLof

Normal

Data

N/A

N/A

19

N/A

N/A

N/A

N/A

N/A

N/A

Maximum

Detected

Concentration

6.4

2,400

36

40,700

29,800

11,100

199

18.700

125,000

Maximum

Qualifier

EPC

Units

mg/kg

mg/kg

mg/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Reasonable Maximum Exposure

Medium

EPC

Value

6.4

1,810

19

40,700

29,800

11,100

199

18,700

125,000

Medium

EPC

Statistic

Max

95% UCL-T

95% UCL-N

Max

Max

Max

Max

Max

Max

Medium

EPC

Rationale

(4)
W-Test (3)

W-Test(l)

<*)
(*)
(4)

(5)

(*)

(4)

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

, EPC

Rationale

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.

Statistics: Max Maximum Detected Value

95%UCL-N 95% upper confidence limit on trie mean for normally distributed data

95%UCL-T 95% upper confidence limit on trie mean for the log-transformed data

(1) Shapiro-Wilks W Test indicates data are normally distributed.

(2) Under the W-test, data not consistent with normal or lognormal distribution. UCL conservatively calculated assuming a lognormal distribution.

(3) Shapiro-Wilk W Test indicates data are log-normally distributed.

(4) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

(5) UCL not calculated with less than eight samples; EPC set equal to the maximum detected concentration.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Lim'rt on the mean.
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TABLE 7-3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FOftMER MANUFACTURED GAS PLANT
IOWA CITY. IOWA

Scenario Timefrarne: Future
Medium: Surface and Subsurface Soil
Exposure Medium: Surface and Subsurface Soil
[Exp_os_ure Point: Surface and Subsurface Soil in Apartment Yard Fromj)-10* BGS

Chemical

of

Potential

Concern

Arsenic

Cyanide

ron

Manganese

Arodor 1254

Arodor 1360

Acanaphrhylene

3enzo(a}anthracene

3enzo(b}fluoranthene

3enzo{k)fluoranmene

Benzofajpyrene

Chrysene

Dlbanzo(a,h}anthracene

ndeno{1,2.3-c,d)pyrene

Z-Methylnaphthaleno

Naphthalene

Benzene

Ethylbenzene

Units

mg/kg

mg/kg

mg/kg

mg/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg
ug/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Arithmetic

Mean

6.2

27

13.943

712

60

S3

11,413

11.372

4.574

3.290

6.339

5.767

482

3.025

17.877

30.178

441

983

95% UCl of

Normal

Data

N/A

N/A

N/A

N/A

N'A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Maximum

Detected

Concentration'

23

625

46.000

3.100

310

300

187.000

277.000

44,000

40.000

120.000

129.000

2,750

58.900

290.000

360.000

10,200

25,200

Maximum

Qualifier

EPC

Units

mg/kg

mg/kg

mg/kg

rng/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/Vg

Reasonable Maximum Exposure

Medium

EPC

Value

6.3

56

17.171

924

310

300

30.429

38,021

36.446

18,780

40.766

21.155

1,109

9,485

64.638

214,100

441

3.095

Medium

EPC

Statistic

95% UCL-T

96% UCL-T

95% UCL-T

96% UCL-T

May

Max

95% UCL-T

95% UCL-T

95% UCL-T

95% UCL-T

96% UCL-T

95% UCL-T

95% UCL-T

95% UCL-T

96% UCL-T

95% UCL-T

Mean

95% UCL-T

Medium

EPC

Rationale

W-Tas!(2)

W-Test(3)

W-Test (3)

W-Test(3)

W

W

W-Tsst (2)

W-Test (3)

W-Tesi (3)

W-Test (3)

W-Test (3)

W-Test (3)

W-Test (2)

W-Test (3)

W-Test (2)

W-Teet(2)

(5)
W-Test (2)

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-detects. 1/2 sample quantitation limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk. refer to Supplemental Guidance to RAGS: Calculating'the Concentraiion Term. OSWER Directive 9265.7-061 .'May 1992.

Statistics: Wax Maximum Detected Value

95%U CL-N 95% upper confidence limit on the mean for normally distributed date

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(1) Shapiro-Wilks W Test indicates daia are normally distributed.

(2} Under the W-iest, data not consistent with normal or lognormal distribution. UCL conservatively calculated assuming a lognormal distribution.

(3} Shapiro-Wilk W Test irxlicates data are log-normally distributed.

(4) UCL not calculated with less than' eight samples: EPC sec equal to the maximum detected concentration.

(5) 96% UCL (based on log-transformed data) is less than the arithmetic mean concentration. Therefore, the arithmetic mean vvas used for EPC

EPC - Exposure Point Concenrraoon

N/A - Not Applicable. Data not normally distributed.

UCL • Upper Confidence Limit on the mean.
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TABLE 7-3.5
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY, IOWA

Scenario Timeframe: Huture
Medium: Surface and Subsurface Soil ,
Exposure Medium: Surface and Subsurface Soil
Exposure Point: Soil bv Burlington Street near Ralston Creek fO-10 Feet BGSi

Chemical

of

Potential

Concern

Arsenic

Benzo(a)pyrene

3enzo(b)fluoranthene

Units

mg/kg

ug/kg

ug/kg

Arithmetic

Mean

4.4

211

236

95% UCLof

Normal

Data

N/A

278

N/A

Maximum

Detected

Concentration

6.1

420

650

Maximum

Qualifier

EPC

Units

mg/kg

ug/kg

ug/kg

Reasonable Maximum Exposure

Medium

. EPC

Value

6.1

278

.650

Medium

EPC

Statistic

Max

95% UCL-N

Max

Medium

EPC

Rationale

(2)
W-Test(1) .

(2)

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 199Z

Statistics: Max Maximum Detected Value

95%UCL-N 95% upper confidence limit on the mean for normally distributed data

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(1) Shapiro-Wilks W Test indicates data are normally distributed.

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.
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TABLE 7-3.6

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED QAS PLAN T
IOWA CITY. IOWA

Chemical

of

Potential

Concern

Aluminum

Arsenic

Chromium

Cyande

ron

_ead

•(anganase

Senzene

Etnylbenzena

Toluene

J(ylenes. Tola!

Acenaphtnene

Acenaphlhyl&na

3enzo(a|anlhracene

3enzo(a}pyrene

3enzo(b}fluoraraherie

Jenzo{k)fluoranlhene

Chrysena

)ibenz{a.h|arnriracen8
:luorene

ndeno(1.2.3-cd)pyrene

3-Methylnaptitrialene

Japhthatane

'rienanlhrene

Medium. Groundwaler

Exposure Medium: Groundtfaler

Exposure Point- TapWater

Uniis

UOrt-

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug'L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Arithmetic

Mean

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

95V, UCLol

Normal

Daia

N/A

N/A

NM

' N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Maximum

Delected

Concentration

120.000

171

67.800

10,300

290.000

43e
16.000

11,900

2.850

6.950

2.870

800

602

118

41

20

I2.7

60

II. 0

546

23

2.220

9.290

785

Maximum

Quahlior

EPC

Unils

UQ/L

UO/L

ug/L

ug'L

ug/L

ug/L

ug/L

ug/L

u»/L

ug/L

ug'L

ug/L

ug/L

ug/L

ug/L

ug/L

U9/L

ug'L

uo/L

ug/L

ug/L

ug/L

ug/L

. ufl/L

Reason able Maximum Exposure

Medium

EPC
' Value (1)

120.000

171

67.800

10.300

290.000

436

16.000

11.900

2.650

6.950

2.870

fl 00

602

118

44

•20

12.7

60

11.0

546

23

2.220

9,290

705

Medium

EPC
Statistic

Max

Max

Max •

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Medium

EPC
Rationale

(1)

(')

01

(1)

(1)

01

01

01

01
01

01

0!

01
01

01
01
01

01

0)

01
01

01

01
01

Central Tendency

Medium

EPC
Value

Medium

EPC
5iai«tic

Medium

EPC
Rationale

Fornon-detects. 1/2 sample qua^iiiation limit was used as a proxy concwiiralion

'W-Tsst: Developed by -Shspiro and Wilk, refer to Supplerienial Outdance to RAGS: Calculating ihe Concantranon Term. OSWER Direciivo 8285.7-081. May 1992.

Siatisncs: Max- Maximum Detected Value

95%UCL-N 95% upper confidsnc* limn on ihe mean (or norm ally dstnbuted data

95*iUCL-T 951** upper confidence limit on iho mean tor Ihe log-transformed data

(1) For groundwatBr. data 9 not averayad across wells, maximum deiarted concent ration was used as the EPC.

EPC ; Exposure Point Concentration

N/A • Not Applicable Oalanoi normally dtsmbuiftd

UCL • Upper Confidence Limit on ihe mean.
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TABLE 7-3.7
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY, IOWA

Chemical

01

Potential

Concern

3anzene

Scenario Timsframe: ourrent/ruture
Medium: Surface Water
Exposure Medium- Surface Water • Adjacent
Exposure Point: Ralslon Creek

Units

ug/L

Arithmetic

Mean

0.80

95% UCLof

Normal

Data

N'A

Maximum

Detected

Concentration

1.0

Maximum

Qualifier

EPC

Units

ufIL

Reasonable Maximum Exposure

Medium

EPC

Value

1.0

Medium

EPC

Statistic

Max

Medium

EPC

Rationale

(D

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-detects, 1/2 sample quantitetion limit was used as a proxy concentration.
W-Test: Developed by Shapiro and Wiik, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-061, May 1992.

Statistics: Max Maximum Detected Value
95%UCL-N 95% upper confidence limit on trie mean for normally distributed data
95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(1) UCL not calculated with 'ess than eight samples; EPC set equal to the maximum detected concentration.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.

TABLE 7-3.B
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY. IOWA

Chemical

of

Potential

Concern

Cyanide
Lead

Thallium

Bromodichloromethane

Scenario Tlmeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water - Upstream

Exposure Point: Ralston Creek

Units

ug'L
ug/L

ug/L

ug/L

Arrthmetic

Mean

6.6
8.7

2.2

0.7

95% UCL of
Normal

Data

N/A

N/A

N/A

N/A

Maximum

Delected
Concentration

1 1

24

2.9

1.0

Maximum

Qualifier
EPC
Un«s

ug/L
ug/L

ug/L

ug/L

Reasonable Maximum Exposure

Medium

EPC
Value

11
24

.2.9

1.0

Medium

EPC
Statistic

Max
Max

Max

Max

Medium

EPC
Rationale

(!)
(D

(1)

(D

Central Tendency

Medium

EPC
Value

Medium

EPC
Statistic

Medium

EPC
Rationale

For non-detects, 1/2 sample quantitalion limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term. OSWER Directive 9285.7-081, May 1992.

Statistics: Max Maximum Detected Value
95%UCL-N 95% upper confidence limit on the mean for normally distributed data

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(1) UCL not calculated with less than eght samples: EPC set eoual to the maximum detected concentration.

EPC - Exposure Point Concentration
N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.
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TABLE 7-3.9

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Chemical

of

Potential

Concern

Lead

Benzene

Bromodichloromethane

l .2-Dibromoethane

Scenario Timeframe: Current/Future

Medium: Surface Water - Downstream

Exposure Medium: Surface Water

Exposure Point: Ralston Creek

Unils

ug/L

ug/L

U9/L

ug/L

Arithmetic

Mean

17

1.1

0.6

0.014

95% UCLol

Normal

Data

N/A

N/A

N/A

N/A

Maximum

Detecled

Concentration

47

2.0

1.0

0.030

Maximum

Qualifier

EPC

Units

ug'L

ug/L

ug/L

ug/L

Reasonable Maximum Exposure

Medium

EPC

Value

47

2.0

1.0

0.030

Medium

EPC

Statistic

Max

Max

Max

.Max

Meaium

EPC

Rationale

(D

(1)

(D

(1)

Central Tendency

Medium

EPC

Value

Medium

EPC.

Statistic

Medium

EPC

Rationale

For non-delects, 1/2 sample quantitation limit was used as a proxy concentration.

W-Tesl. Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term. OSWER Directive 9285.7-061, May 19

Statistics: Max Maximum Detected Value

95%UCL-N 95% upper confidence limit on the mean (or normally distributed data

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(i} UCL not calculated with less than eight samples: EPC set equal to the maximum detected concentration.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.

TABLE 7-3.10
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY. IOWA

Chemical

of

Potential

Concern

Arsenic

Iron

Benzo(a)anthracene

Benzo(b)fluoranthene

3enzo(a}pyrene

Scenario Timelrame: Current/Future

Medium: Sediment

Exposure Medium: Sediment - Adjacent

Exposure Point: Ralston Creek

Unils

mg/kg

mg/kg

ug/kg

ug/kg
ug/kg

Arithmetic

Mean

6.5

20,182

500

358

303

95% UCL of

Normal

Data

N/A

N/A

N/A

N/A

N/A

Maximum

Detecled

Concentration

18

45,000

1,300

1.200

890

Maximum

Qualifier

EPC

Unils

mg/kg

mrj'kg

ugKg
up/kg"

uglig

Reasonable Maximum Exposure

Meaium

EPC

Value

18

45,000

1,300.

1,200

690

Medium

EPC

Statistic

Max

Max

Max

Max

Max

Medium

EPC

Rationale

0)

0)

(D

(1)

(I)

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-delects, 1/2 sample quantitation limit was used as a proxy concentration.

W-Tesl: Developed by Shapiro ana Wilk. refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 92B5.7-061, May 1992.

Statistics: Max Maximum Detected Value

95%UCL-N 95% upper confidence limit on the mean for normally distributed data

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

(1} UCL not calculated with less than eight samples; EPC set equal to the maximum detected concentration.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.
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TABLE 7-3.11
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY, IOWA

Chemical

of

Potential

Concern

Arsenic

Iron

Manganese

3enzo(a)pyrene

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment - Upstream

Exposure Point: Ralston Creek

Unrts

mg/kg

mg/kg

mg/kg

ug/kg

Arithmetic

Mean

1B

23,000

1,100

86

95% UCL of

Normal

Data

N/A

N/A

N/A

N/A

Maximum

Detected

Concentration

61

52,000

2,300

120

Maximum

Qualifier

EPC

Units

trig/kg

mcfkg

nig/kg

ug/kg

Reasonable Maximum Exposure

Medium

EPC

Value

61

52,000

2,300

120

Medium

EPC

Statistic

Max

Max

Max

Max

Medium

EPC

Rationale

(1)

(0

(1)

(!)

Central Tendency

Medium

EPC

Value .

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-detects, 1/2 sample quanlitation limit was used as a proxy concentration.

W-Test: Developed by Shapiro and WilK, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9265.7-081, May 1992.

Statistics: Max Maximum Delected Value

95%UCL-N 85% upper confidence lim J on the mean for normally distributed data

95%UCL-T 95% upper confidence lim'it on the mean for the log-transformed data

(1) UCL not calculated with less than eight samples; EPC set equal to the maximum detected concentration.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.

TABLE 7-3.12
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

FORMER MANUFACTURED GAS PLANT
IOWA CITY, IOWA

Chemical

of

Potential

Concern

Arsenic

Lead

3enzo(a}anthracene

3enzo(b)fluoranthene

3enzo(a}pyrene

Scenario Timeframe: CurrenUFuture

Medium: Sediment

Exposure Medium: Sediment - Downstream

Exposure Point: Ralston Creek

Units

mg/kg

mg/kg

ug/kg

ug/kg

ug/kg

Arithmetic

Mean

2.7

466

243

264

246

95% UCL of

Normal

Data

N/A

N/A

N/A

N/A

N/A

Maximum

Detected

Concentration

5.2

3,300

1,400

1,600

1,400

Maximum

Qualifier

EPC

Units

mg/kg

mg/kg

ug'kg

ug-kg

ug/kg

Reasonable Maximum Exposure

Medium

EPC

Value

5.2

3.300

1.400

1,600

1,400

Medium

EPC

Statistic

Max

Max

Max

Max

Max

Medium

EPC

Rationale

0)

(1)

(2)

(2)

(2)

Central Tendency

Medium

EPC

Value

Medium

EPC

Statistic

Medium

EPC

Rationale

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.

Statistics: Max Maximum Detected Value

95%UCL-N 95% upper confidence limit on the mean for normally distributed data

95%UCL-T 95% upper confidence limit on the mean for the log-transformed data

II) UCL nut calculated with less than eghl samples; EPC set equal to the maximum detected concentration.

(2) UCL not calculated even though there are more than eight samples; locations are too widely spaced lo be representative of a person's exposure.

EPC - Exposure Point Concentration

N/A - Not Applicable. Data not normally distributed.

UCL - Upper Confidence Limit on the mean.
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TABLE 7.5.1

NON-CANCER rOXICITY DATA-ORAL/DERMAL

FORMER MANUFACTURED GAS PLANT

IOWA CIIY. IOWA

Chemical

ot Potential

Concern

Aluminum

ftreenic

Chromium {total)(4]

ron

Lead

Manganese

fhalhum

Cyanide

V^nartrtnene

4cen?ftilhylene

lenzo/a) anthracene

)anzo(b)tluoranth8ne

ianzofkjlluoranihana

lenzofajpyrene

Chrysena

}ibonz(a.h) anthracene
:luorene

indeno(l.2.3.od)pyrene

2-Maihylnaphinaiene

Naphthalene

PCB-Aroclor 1254

PCB-ArcwIur 1260

Phenathrene

Benzene

Iromod>cnloromethan6 .

1.2-Qibromoelhane

Elhylbenzene

Toluene

Xylenes

Chronitf

Subchronic

Chronrc

Chronic

Sutchrnnic

Chronic

Subchronic

Chronic

N/A

Chronic

Subchronic

Chronic

Surxhronic

Chronic

Subcnronic

Chronic

Subcnronic

Chronic

N/A

N/A

N/A

N/A

N/A

N/A

Chronic

Subchronic

N/A

Chronic

Chronrc

Chronic

Subchronic

'Chronic

Subchronic

Cnromc

SubcHromc

Chronic

Cnron'rc

N/A

Chronic

Chronic

Subchronic

Chronic

Subchronic

Oral RID

Value

( OOE+00

i3 OOE-04

3 OOE-04

300E-03

200E-02

3 QOE-01

N/A

2.40E-02

2 4GE-02

flOOE-05

6.00E-Q4

2 OOE-02

2 OOE-02

6 OOE-02

6 OOE-Q1

2 CK3E-02

N/A

N/A

N/A

N/A

N/A

N/A

4. OOE-02

4 QOE-01

N/A

2.00E-02

2.00E-0?

2.00E-05

5.00E-05

200E-05

5 OOE-05

3 OOE-02

3 OOE-01

3 OOE-03

2 OOE-02

N/A

1. OOE-01

2.00E-01

2.00E+OQ

2.00E+00

4 OOE-01

Oral HID

Units

mo/kg -day

mg/kg-day

mgA-g-day

mg/kg-day

mg/kg-day

mg/kg-day

N/A

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg.day

mg/kQ-day

mo/kg -day

mg/kg-dsy

mg-Vg.day

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

mgJkg-day

N/A

mg/krj-day

mg/kg-day

mg/Vg-day

mg/kq-day

mg/kg-day

mg/kg-day

mg/kg-day

nig/kg -day

mg/Vg-day

mg/kg-day

N/A

mg/kg-day

moykg-day

mgA-g-dsy

mg/hg-day

mg/kg-day

Oral tu Dermal

Adiuslmenl Factor (1)

NV(5]

OB5

095

0025

0025

NV(5)

N/A

0.04

004

1. 00

(.00

>047

>0.47

0 5fl - 0 69

o 58 - o.aa

0.58 - 0 8 9

N/A

N/A

N/A

N/A

N'A

N/A

0.58-0.89

0.58-089

N/A

0 5fl - 0.69

0 56 • 0 89

.80 -.96

.60- .99

80 - .96

.80 -.96

0 56 - 0 68

0.58-069

>05 (6)

>05{6)

N/A

>0 5 (6)

>0 5 (G)

>05(6)

>0.5(6)

>0 5 (6)

Adjusted

L'QriM.jl

RID (2)

1 OOE+00

300E-04

300E-04

7.50E-05

500E 04

300E-01

N/A

960E-CM

H ROE -04

6.00E-05

flOOE-04

2.00E-02

2.00E-02

6 OOE-02

600E-OI

? OOE-02

N/A

N/A

N/A

T4/A

N/A

N/A-

4. OOE-02

4 OOE-01

N/A-

2.00E-02

2.00E-02

2.03E-05

500E-05

2 OOE-05

5 OOE-U5

3 OOE-02

3 OOE-01

3 OOE-03

2.00Q-02

N/A

1 OOE-Of

2. OOE-01

POOEtOQ

2.00E+00

4.00E-OI

Units

mg/ko-day

mg/kg-day

mg/Vg-day

mg/kg-day

moAg<1»y

mg/kg-day

N'A

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kq-day

mg/kg-day

mg/kg-day

N'A

N'A

N'A

NW

N'A

- N'A

mg/kg-day

mg/kg-day

N/A

rrrg/Kg-day

mg/kg-day

mg/kg-day

mgfl;g-day

mg/kg-day

mg/kg-day

mg/k-g-day

rng/Vg-day

mg/Kg-day

mg/Vg-day

N/A

mg/kg-day

mg/kg'-day

mg/kg-dsy

m'g/Kg-day

mg/kg-day

Primary

Targal

Organ

N/A

Skin

Skin

NO.AEL

NOAEL

NOAEL

N/A

CMS

CNS

Blood

Lrvar; Blood: Haif

WB:T

WB:T

Liver

Liver

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Blood

Blood

N/A

N/A

WB

IS

IS

N/A

N/A

N/A

N/A

N/A

Kidney

N/A

Liver; Kidney

Liver; Kidney

Liver; Kidney

CNS.WB

CNS

Combined

Uncertamly/Modilymg

• Fadors

N/A

3

3

900

too

30

N'A

1

1

3.000

300

500

500

3,000

300

N/A

N/A

N/A

N/A

N/A

N/A

N/A

3.000

300

N/A

N/A

3.000

300

100

N/A

N/A

N/A

N/A

N/A

1000

N/A

1.000

1.000

100'

100

1.000

Sources ol RID.

Targel Organ

NCEA

IRIS

HEAST

IRIS

HEAST

NCEA

N/A

IRIS

HEAST-

IRIS

HEAGT

IRIS

HEAST

IRIS

HEAST

Surrogate:

Naphlhaiene

WA

WA

N'A

N'A

N/A

N/A

IRJS

HEAST

N/A
Surrogate:

Nap/ithatene

IRIS

IRIS

HEAST

Surrogate:

Aroclor 1 254

Surrogate:

Pyrene

NCEA

IRS

N/A

IRIS

IRIS

HEAST

IRIS

NCEA

Dates ol RID:

Target Organ (3)

N/A

Nov-0?

Jul-97

Nov- 02

Jul-97

Nov. 01

N/A

Nov-02

,lu1-87

Nov-02

Jul-97

Nov-02

Jul-97

Nov-02

Jul-97

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Nov-02

Jill. 37

N/A

N/A

Nov-02

Nov-02

Jul-97

N/A

N/A

N/A

N/A

N/A

Nov. 02

N/A

Nov. 02

Nov- 02

Jul-97

Nov-02

Dec-96

CNS'- Central Nervous System

HEAST -Health AJIects Assessment Summary Tables (US. EPA. I997b)

IRIS - Integraled Risk Information System

IS • Immune System

NfA - Not ApptcaHe

NCEA - Naiional Center (or Environmental Assessment Values in memorandum dated 10/26/01.

NOAEL - No obseved adverse el (acts level; no adverse eMeds noted at any dose

RID -Referencedose

RS- Respiratory system

T- thyroid

WB-Whole body

(1) Values Irum Drat! RAGS Dermal Rek Assessment Interim Guidance (U.S EPA, 2001)

(2) II ABSo (Oral to Dermal Adjustment Factor) s 0.5. RJDd - RlDo: li ABSo «: 0 5. RIDd - ABSo. RIDo (U S EPA, 20011

(3) For IRS. ihe date IRIS was searched For HEAST. the date HEASTwas published

(4) Values are lor hexavalenl chromium (Cr(Vl)}

(5) No value provided >n tne Dratt RAGS Dermal RisK Assessmftnt interim Guidince (U S EPA. 2001 ].

The dermal RID has been set equal to the oral HID

(6) in accordance with Dralt RAGS Dermal Risk Assessment Interim Guidance (U S. EPA. 2001). orgamcs witnout

specilic oral absorption laciors generally have a gastrantestinal absorption elliciency greater than 50%
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TABLE 7-5.2

NON-CANCER TOX1CITY DATA - INHALATION

FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Chemical

of Potential

Concern

Aluminum

Arsenic

ron

Manganese

Thallium

Cyanide

Qcenaphthylene

}Bnzo(a)anlhracene

3enzo{b)fluoranlhene

3enzo(k}fluoranthen9

3enzo(a}pyrene

Chrysene

Dibanz(a,h)anthracene

Indent 1 .2.3 -cdjpyrene

2-Methylnaphlhalene

Naphthalene

'CB-Arodor 125*

JCB-Arodor 1260

Benzene

ithylbenzene

"oluene

Kyi ones

Chronic/

Subchronic

Chronic

N/A

N/A

Chronic

N/A

Chronic

Chronic

N(A

N/A

N/A

N/A

N/A

N/A

N/A

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

N/A

Value

Inhalation

RfC

0.005

N/A

N/A

0.00005

N/A

'N/A

0.00003

NJA

N/A

N/A

N/A

N/A

N/A

N;A

0.00003

0.00003

N/A

N/A

0.006

1

0.4

N/A

Units

rng/m3

N/A

N/A

rng/m3

N/A

N/A

rng/m3

N/A

N/A

N/A

N/A

N/A

N«

N/A

rng/m!

mg/rrf

N/A

N/A

mg/rri3

mg/rns

rng/m3

N/A

Adjusted

Inhalation

RfD(l)

0.001-1

N/A

N/A

O.OOOOM

N/A

N/A

0.00086

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.00066

0.00086

N/A

N/A

0.0017

029

0.11

N/A

Units

mg/kg/day

N/A

N/A

rng/kg/day

N/A

N/A

mg/kg/day

N/A

N/A

N/A

N/A

N/A

N/A

N/A

rng/kg/day

mg/kg/day

N/A

N/A

mg/kg/day

mg/kg/day

mg/kg/day

N/A

Primary

7 arget

Organ

CNS

N/A

N/A

RS

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

R5

N/A

N/A

N/A

DE

CNS

N/A

Combined

Uncertainty /Mod [tying

Factors

300

N/A

N/A

1.000

N/A

N/A

N/A

N(A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

3,000

N/A

N/A

N/A

300

300

N/A

Sources of

RIC.RID

Tar get Organ

NCEA

N/A

N/A

IRIS

N/A

N/A

Surrogate".

Naphthalene

N/A

N/A

N/A

N/A

N/A

N/A.

N/A

Surrogate:

Naphthalene

IRIS

N/A

N/A

NCEA

IRIS

IRIS

N/A

Dates (2)

N/A

N/A

N/A

Nov-02

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Nov-02

N/A

NIA

N/A

Nov-02

Nov-02

N/A

CNS - Central nervous system

DE = Developmental effects

IRIS = Integrated Risk Information System

RS = Respiratory system

N/A = Not Applicable

NCEA = National Center for Environmental Assessment. Values in memorandum dated 10/26/01.

RfD = Reference dose

RfC = Reference concentration

(1) Inhalation RfD ={RfC'20m3/day)/70 kg

(2) Date is the date IRIS was searched.

61



TABLE 7-6 1

CANCER TOXICITY DATA -- ORAL/DERMAL

FORMER MANUFACTURED GAS PLANT

IOWA CITY, IOWA

Chemical

of Potential

Concern

Arsenic

Chromium (Total)

3enzo(a) anthracene

3enzo(b)fluoranthene

)enzo(k)fluoranthene

Jenzo(a)pyrene

Chrysene

)ibenz(a.h)anthracene

nderod ,2.3-cd)pyrere

Naphthalene

PCS -Afodor 1254

PCB-Arodor1260

benzene

Jromodichloromethane

1 ,2-Dibromoethane

Oral Cancer Slope Factoi

1.5

N/A

0.73

0.73

0.073

7.3

0.0073

7.3

0.73

N/A

2.0

2.0

0.055 (4)

0.062

85

Oral to Dermal

Adjustment

Factor (5)

0.95

N/A

0.58-0.89

0.58.- 0.89

0.58-0.89

0.58-0.89

0.58 - 0.89

0.58 - 0.89

0.58 - 0.89

N/A

0.80-0.96

0.80-0.96

>O.S (6)

>O.S (6)

>0.5 (6)

Adjusted Dermal

Cancer Slope Factor (1)

1.5

N/A

0.73

0.73

0.073

7.3

0.0073

7.3

0.73

N/A

2.0

2.0

0.055

0.062

85

Units

(mg/kg/day)'1

N/A

{mg/kg/day)-1

(mg/kg/day) 1

(mg/kg/day)'1

(mg/kg/day) '

(mg/kg/day) '

(mg/kg/day)'1

(mg/kg/day)'1

N/A

(mg/kg/day)'1

(mg/kg/day}'1

(mg/kg/day)'1

(mg/kg/day)''

{mg/kg/day)'1

Weight of Evidence/

Cancer Guideline

Description

A

D

B2

92

B2

B2

B2

B2

B2

C

B2

B2

A

B2

B2

Source (2)

IRIS

IRIS

NCEA/IRIS

NCEA/IRIS

NCEA/IRIS

IRIS

NCEA/IRIS

NCEA/IRIS

NCEA/IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

Date (3)

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

IRIS • Integrated Risk Information System

NCEA - National Center for Environmental Assessment Values in memorandum dated 10/2&01.

(1) If ABSo (Oral to Dermal Adjustment Factor^ 0.5, SFd - SFo; H ABSo < 0.5, SFd - SFo/ABSo

(U.S. EPA, 2001}

(2) Where two sources are provided, the first is for the slope factor and the second is for the weight of evidence.

(3) Date is the date that IRIS was searched.

(d) IRIS lists a range of 0.015 to 0.055. The value listed in this table is the maximum of this range.

(5) Data are from Draft RAGS Dermal Risk Assessment Interim Guidance {U.S. EPA, 2001}

(6) In accordance with Draft RAGS Deimal Risk Assessment Interim Guidance {U.S. EPA, 2001). organics without

specific oral absorption factors generally have a gastrointestinal absorption efficiency greater than 50%.

EPA Group:

A - Human carcinogen

Bl - Probable human carcinogen - indicates that limited human data are available

B2 - Probable human cotcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of non-carcinogenidly

TABLE 7-6.2

CANCER TOXICITY DATA -- INHALATION

FORMER MANUFACTURED GAS PLANT

IOWA CITY, IOWA

Chemical

of Potential

Concern

Arsenic

3enzo(a)anlhracene

3enzo(b)fluoranthene

3enzo(k)f!uoranthene

3enzo(a)pyrene

Chrysene

Dibenz(a,h)anlhracene

hdeno(l ,2,3-cd)pyrene

Naphthalene

PCB - Arcclor 1 254

PCS - Arcclor 1 260

benzene

Unit Risk

4.3E-03

8.9E-05

8.9E-05

8.9E-06

8.9E-04

8.9E-07

8.9E-04

8.9E-05

N/A

1.0E-04

1.0E-04

0.0000078(3)

Units

(ug/m3)''

(ug/m3)'1

(ug/mV

(u9/m
3)"

(ug/m3)'1

(ug/mV

(ug/m3)''

(ug/m3)1

N/A

(ug/m3)1

(ug/m3)''
(ug/m3)1

Adjustment

3,500

3.500

3.500

3.500

3,500

3,500

3,500

3,500

N/A

3,500

3,500

3,500

Inhalation Cancer

Slope Factor

1.50E+01

3.10E-01

3.10E-01

3.10E-02

3.IOE+00

3.10E-03

3.IOE+00

3.10E-01

N/A

4.00E-01

4.00E-OI

2.70E-02

Units

(mg/kg/day)'1

(mg/kg/day)1

(mg/kg/day)1'

(mg/kg/day) '

(mg/kg/day) '

(mg/kg/day)'1

(mg/kg/day)'1

(mg/kg/day)1

N/A

(mg/kg/day) '

(mg/kg/day)'1

(mg/kg/day)'

Weight of Evidence/

Cancer Guideline

Description

A

B2

B2

B2

B2

B2

B2

B2

C

B2

B2

A

Source (1)

IRIS

NCEA/IRIS

NCEA/IRIS

NCEA/IRIS

NCEA/IHIS

NCEA/IRIS

NCEA/IRIS

NCEA/IRIS

IRIS

IRIS

IRIS

IRIS

Date .(2)

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

Nov-02

IRIS = Integrated Risk Information System

HEAST= Health Effects Assessment Summary Tables

NCFJ\ = National Center for Environmental Assessment. Values in memorandum dated 10/26/01.

(1} Where two sources are provided, the first is for the slope factor and (he second is for the

weight of evidence.

{2} Date is the date that IRIS was searched.

(3) IRIS lists a range of 2.2 x 10s to 7.8 x 109. The value listed in this table is the maximum

of this range.

EPA Group:

A - Human carcinogen

Bl - Probable human carcinogen • indicates that limited human data are availablt

B2 - Probable human carcinogen - indicates sufficient evidence in animals and

' Inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity
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TABLE 7.9 1

SUMMA W OF RECEPTOR RISKS AND HAZARDS FOR COPC!

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Medium

Surface Soil

Scenano Timeframe: Curreit/Fulirm

Receptor Pofwlation: Rgsidgnt

^ocoptor Afl9'. Adult

Exposure

Medium

Surface Soil

Fugitive Dust

indoor Air

Exposure

Point

Apartmart Yaid Surface
Soil

Dusi in Outdoor Air

Apartmgrt Air

CtemicaJ

Arcane

Arsenc

Bervene

Carcinogenic Risk

Ingesti'jn

70E-C7

--

Inhalation

4.3E-10

9 5E-D7

Dermal

BiE-Oe

Total R sk Acro-^i Surface Soil

Total Risk Across Indoor An

Total Risk Across All Media and All Exposure Routes

Exposure

RoiJlns Tolfll

7.9E-07

i 3E-IO

9.5E-U7

7.9E-07

9 5E-07

1.7E-D6

Chemical

Aluminum
Arsenic

dang ana se

Thallium

Cyarfde

(Total)

Mummum

Janganeso

(Total)

lenzene

Non-Carctnoganc Hazard Ououart

Pnmory

Tnrgnt Orgnn

CNS
Skin

CNS

Blood

Whole Body.
Thyroid

CNS

Respiratory
System

Nol Available

)ngeslion

1.1E-02
2.2E-02

33E-02

1.1E-02

40E-04

7 7E-02

Inhalation

-

4 /E-0*

33E-03

3.6E-03

Z9E-01

Denial

O.OE400
2.6E-03

OOEtOO

OOE+00

O.OE^OO

2.CE-03

Total Hazard Index Across AJI Mod a and All Eiposuro Routes

Total Skin HI -

Total CNS HI =

Total Blood Hi -

Total Thyroid Hi -

Exposure

floiriei Tolal

1 IE-0?
25E'02

3 3E-02

1 1E-02

4.0E-04

8 OE-02

-1 7E-CM

3.3E-03

38E-03

29E-01

30E01

? 5E-02

44E-02

I tE-02

4 f)E-(M

TAULE 7-9.2

SUMM4HYOF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED HAS PLANT

IOWA CITY. IOWA

Medium

Surface Soil

Scenano Timetrajne. Current/Fmure

Receptor Population: Rasfdent

Receptor Age; Chid

Exposure

Medium

Suriace Soil

Fugitive Dust

Indoor Air

Exposure

Point

Apartmed Yard Surface
Soil

Dust in Outdoor Air

Apartmert Air

Chemical

Arseric

Arsenic

Benzene

Caroinogenc Risk

Ingesaon

66E 06

"

Inhdalion

99E-10

2.2E-06

Dvrmal

55E-07

Total Risk Across Surface Soil

Total Risk Across Indoor An

Total Risk Across Al Moola and All Exposure Rontos

Exposure

Routes TotaJ

7.1E06

99E-IO

2.2E 06

7. IE 06

2.2E-06

93E-06

Chemical

Aluminum
(Vreertic

^anganoso

rhallinn

Cyanide

(Total)

Aluminum

dang arose

(Total)

tanzanu

Non-Caranoyenc Ha/ard Ouoliart

Primary

Trtrgot Organ

CNS
Skin

CMS

Blood

Whole Body.
Thyroid

CNS

Respiratory
System

Not Available

Ingeslion

1.0E-01

2.0E 01

3.0E-01
1.0E-OI

37E03

7.2E-01

Inhalation

-

..

1.1E-03

7.BE.03

6.9E-03

6.BE-01

Dermal

O.OEtOO

1.7E-02

OOE40O
O.OE*00

O.OEtOO

I.7E-02

Totrtl Hazard Index Across AJI Media and All Exposure Rome)

Total Skin Hi.

Tola! CNS HI .

Total Blood HI =

Total Thyroid HI =

Exposure

Routes Total

1.0E-OI
2.2E-01

3.0E-OI

I.OE-01

37E-03

74E-01

1.1E-03

7.8E-03

6.9E-03

6.6E-01

1 4E+00

2.5E-02

4.1E-OI

I.OE-01

3.7E-03
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TABLE 7-9.3

SUMMA'TYOF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY IOWA

Medium

Surface Soil

Scenario Tiineframe; Current uture

Receptor Population: Maintenance Supervisor

Receptor Age Adift

Exposure

Medium

Sirface Soil

Indoor Air

Exposure

Point

Apartrriert Yard Suriacg
Soil

Apartmeit Air

Ctwnicd

Arsenic

Berueno

Cartlnogorac Risk

Ingasiicn

63E-07

InlBlation

1.7E-06

Dermal

I.7E-07

"dial H sk Acioss Surface Soil

Total Risk Across indoor Air

Total Risk Across All Media and All Exposure Routes

Exposure

Routes Total

8 OE-07

1 7E-06

6.0E-07

1 7F-06

2.5E-06

Chemical

Wuminum
Arsenic

Manganese

Thallium

Cyanide

(Tolnl)

Janzone

Non> Carcinogenic Hazard Quoliert

Pnman/

Turgpl Orgfin

CNS

Skin

CNS

Blood

Whole Body.
Thyroid

Not Available

Ingeslion

19E-03

39E-03

5.6E-03
2.0E-03

7. IE-OS

1.4E-02

Inhalation

1.0E-OI

.Durmal

O.OEtOO

1. IE-OS

OOEtOO
O.OE-tOO

O.OE-tOO

1 IE-03

Total Hazard Index Across All Media and All Ensure Routes

Total Stan HI -

Total CNS HI =

Tolal Blow HI =

Total Thyroid HI -

Exposure

Routes Toinl

19&-03
5.0E-03

56E-03

?OE-03

7.1E-06

I.5E 02

1 OE-01

1 2E-OI

2.5E-02

7 BE-03

2.0E-03

7.1E-05

TABLE 7-9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Medium

Surface and
Subsuriacn

Soil

Scenario Timelrame: Current/Future

Receptor Populaaon: Utility Worker

loceptor Aqe: Adult

Exposure

Mudurn

Stirlacw and
Subsurface Soil

Fugitwe Dual

tXitdoor Air

Exposure

Port

Surface and Subsurface
Soil r Apartment Yard
Unity Lines

Dusir Outdoor Ar

Air n Trenches

ChflmtRl

Arsenic

Benzo (a) anthracene

]enzD(a}pyrene

3en/oH01uoranlhenD

)ben?o(n.h)anlhracene

In0eno{ l.2.3-c.d)|iyrene

(Total)

Arsenic

Qenzo(a)anthracene

3enzo(a)pyr8ne

jenzo(b)f)uorenthenu

)benzo(a.h}ai^thrac«nQ

In0eno(l.2.3-c.d)pyrene

(TotHD
NA

Corcroganic Risk

Ingeitior

2 6I:-IKJ

80C-06

5.611-07

2. 21. -00

3911-09

3 7t"-OB

7.5t;-07

Inhalation

-

33E-12

4.3E-I3

31E-12

1.2E 13

2.1E-M

2.0E-13

7.1E-I2

Dermnl

1.1E-09

t.iE-06

1. OE-07

3.9E-09

70E-10

6 5E-09

1.3E-07

Total Rtfk Acioaa Surface and Sulmirface Soil

Total Risk Across / U Media and All Exposure Routes

Exposure

Rouloa Totfll

2.7E-U8

9.4E-06

6.9E-07

2.6E-OB

4.6E-09

4.3E'06

6. OE-07

33E-12

4.3E-I3

3 1E-1?

1.2E-13

2.1E-14

2.0E-13

7.1E-12

8 8E-07

8.BE-07

Cheincal

ArSGiiC

^angnnose

Cyanide

>Japhihalene

(Total)

^Hnganese

•Japhthalenn

(Total)

^ephlhalune

(Total)

Non-Carcmogenn; Hazard Quotient

Primary

Target Organ

Skin

CNS

Whole Body.
Thyron

Whole Body

CNS

Whole Body

Whole Body

ngestion

4.0b-03

1.4E-02

1 BE-04

I.2E-03

2.0E-02

Inhalation

30E-04

3.4 E- 07

3.0E-04

4.0E-01

4. OE-01

DemBl

).7b-0*

O.OE-riJO

O.OE+00

1.6E-04

3.3E04

Toial Hazard Index Across All Media and All Exposure Routes

Tolal Skn HI -

TotaJCNSHI-

TotaJ Whoto Body HI =

Total Thyroid HI -

Exposure

Houios Totnl

4.2b-03

14E-0^

1. BE-04

1.3E-03

2.0E-02

30E-CU

34E-07

3.0E-04

4. OE-01

4 OE-01

42E-OI

4.2E-03

1 4E-02

4 OE-01

1. BE-04

NA No compounds selected as chwrneah of potential concern with unit risk lectors or cancer gfcpefacton for this medium and/or pathway.
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TABLE 7-9.5a

SUMMARI OF RECEPTOR RISKS AND HAZARDS FOR COPCs

. REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Msoium

SedimeM

Surface Water

Scetiano Timslrame CuneniyFuiure

}9C9ptor Population; Cleanup Volunteer

incepror Age' Aouit

Exposure

Medium

Sediment

Surface Water

Exposure

Point

lai&ton Creek
Adiacent to

Sf»

RaJsion Creek

Adjacent to

Sit 9

Chemical

Arsenic

3edZofa}anlhracene

3enzo(b)!i'.ioranmene

39nzo(a)pyrene

(Total}

3enzene

Carcinogenic RISK

Inaeslion

53E-06

1 9E-09

1.7E-W

13E-08

6.5E-08

1.1E-11

Inhalation

..

Dermal

3.6E-08

5.5E-09

5. IE-OS

3.8E-U8

8.4E-CW

92E- I1

Tmal RISK Across Secirnenl

Total Risk Across Surface Water

Exposure

Routes Total

• 8.9E-08

7.1E-09

6.8E-09

5.CE-08

(.&E-07

t.OE-IO

I.5E-07

1.0E 10 |

Chemical

Arsenic

Smvene

Non-Catcmogemc Hazard Quotient

Primary

Targoi Organ

SKin

No! Available

Ingeslion

8.2E-04

4.6E-07

Inhalation Dermal

56E-04

2.5E06

Total Hazard lixJw Across Sediment

Total Hazard Indsx Across Surface Water

.ross Ail Media -Jiid AH Exposure Rouies | 1.5E-07 [ Toial Hazard Index Across AH Media and AIL Exposure Routes

Exposure

Routes T«al

1 4E-03

3.0E-06

ME-03

3.0E-06

I 4E-03

TABLE 7-9 5b

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOB COPCs

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Meaiim

Sedlrrwn

Surlacs Water

Scenano Timetrame' Current/Future
HuceptorPofulnton Cleanup Volunteer
Haoeptor Age' Adult

Exposure

Medium

Sediment

Surface Water

Exposure

Point

Ralslon Creek

Upsiream of

Site

Ralston Creek

Jpslream of
Site

Chernical

Arsenic

Benzol n)pvrene

(Total)

iromodicNoromattwie

Carcli ogeric Risk

mgestion

1.8E-07

1.7E09
1 6E-07

12E-11

Inhnlalion Dermnl

I.2E-07

51E-09
I.3E-07

5.3E-11

Tol il Risk Across SeOimarl

Tola) Ri: k Across Sirlace Waler

All Media aivd All Exposure Routes

Exposure

Routes Total

3.0E-07

68E-09

3 1E-07

65E 11

3 IE-D7

6GF-11

3.1E-07

Chemioal

Arseric

^anyaneae

(Total)

Thallium

Cyaiida

BromodichloroniBthane

fTolal)

Non Caronogeno Hazard Ouotienl

Primary

Target Organ

Skin

CNS

Blood

Wlnle Body.
Thyroid

Kidney

ingestlon

.2.8E-03

1.3E-03
4 1E-03

50E-05

7.5E-07

60C-06

5.0E-05

Inhalation Dermal

I.9E-03

O.OE^OO

I.9E-03

1.6E-D5

26E-07

3 OE-07

1.9E-05

Tola! HajanJ Index Across Sodimeit

Total Hazard Index Acrons Surfnce Wa'lei

Total Hazard Index Across All Media and All Exposure Routes

Total Skin HI .

Total CNS HI =

Tctal Blood HI .

Total Kidnay HI =

TotaJ Thyroid HI =

Total Whole Body HI-

Exposure

Routes Total

47E03

1.3E-03
6.0E03

6.6E-D5

l.OE-06

3 7E-07

6.9E-05

60E-03

69E-05

6.1E-03

1.7E-03

I.3E-D3

66F-05

3 7E-07

1.0E06

l.OE-06
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TABLE 7-9.Sc

SUMMAf V OF RECEPTOR RISKS AND HAZARDS FOR COFT.S

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Medium

Sediment

Surface Water

Scenario Tinieframe: Current/Future

^eceptor Population Cleanup volunteer

^ecepior Aqe AdM

Exposure

Medium

Sediment

Surface Water

Exposure

Pont

Ralston Creek
Downstream

cil Stte

Ralston Creek

Downslr^iam

ol Sue

Chemical

Arsenic
3 «izo( a) anthracene

Sanzofrjjiluoranthena

Benzo(a)pyr9ne

(Total)

Senrsne

^rompdicrnorornettianf!

l.2-Ditjoni09thano

(Total)

Carcinogenic Risk

Ingoerion

1.5E-08
20E-09

2.3E-09

2.0E-08

4. (£-08

2 i'E-11

1 2E-1I

5.0E ID

5 3 F - 1 0

Inhalation

--

Dermal

1.0E-08
5.9E-09

6.8E-09

5.9E-08

8.2E-08

1 8E-10

53E-11

1.6E-09

1 8E-09

Toial RISK Across Sediment

Exposure

Routes Total

2.6E-08

7.9E-09

9. IE -09

7.9E-09

1.2E-D7

2.1E-10

65E-II

2.1E-09.

2.3E-09

1.2E-07

Total Ris ; Across Surface Wal*| 2.3E-09 ]

AH Media and All Exposure Routes [| T 2E-07 )

Chenncai

Aisenic

Benzene

Promodichioroineihane

(Total!

Non-Carcmogenlo Hazard Guoti&nt

pnmary

Taraef Oraan

.Skjn

Mot Available

Kidney

Ingestion

2.4F-04

9.IE-07

6 8E-08

9.8E-07

Inhalation Dermal

1.6E 04

7. BE -06

3.0E 07

8IE-CG

Tolal Hazard lnde> Across Sediinenl

Total Hazard Index Across Surface Water

Total Hazard Index Across All Madia a x3 AH E>posura Routes

Exposure

Roues rptai

4.UE-04

8 /t-U6

3.7E-07

9IE-06

< OE-Oi

9.1E-06

4.IE-04

Total Skin HI -

Toial Kidney HI . II

TABLE 7-9 5a

SUMHAHY OF RECEPTOR RISKS AND HAZATIDS FOR COPCs

REASONABLE MWIMUK1 EXPOSURE
FORMER MANUFACTURED CiAS PLANT

IOWA CITY. IOWA

Medium

Sediment

Surface Waior

Scenario Timeframe' CurrenL/Future

necapior population' Rec'oatipnai Visitor

^eceqtor Aqe. Older Ch-k)

Exposure

Medium

SeJimant

Surlace Water

Exposure

Point

Ralsicn Creok

Adlacent to

Site

Raistm Creek
Adja'cant to Sue

Chemical

Arsenic

9en:o(a)anihface[ie

3enzo(a)pyrone

3enzo(b)lluoranthenB

•{Tota i )

Benzene

'

Carcinogenic Risk

Incieeiion

6.4E-07

2.2E-08

1.5E-07

if. IE -OB

8.4E-07

6.9E-I1

Inhalation

--

Dermal

? 5E-07

39E-06

? 6E-07

3.6E-06

59E-07

8JE-IO

Tctai Risk Across Sedirneni

Total R sk Across Surtace Water

s All Media und All Expc-su & Routes

Exposure

Routes Total

8&E-07

6 IE -08

t ?E-07

5.f5E-08

1.4E-06

9.1E-10

• I . 4E -06

9.1E 10

1.4E-06

Chemical

Arsenic

Benzene

Non-Care dogenic Hazard Ouor/ent

Pnmary

Target Organ

Skin

Moi Availarjl9

Ingestion

9.9E-03

55E-06

Inhalation

"

Dermal

3.9E-03

6.8E-05

Total Hazard Index Across. Sed'ment

Total Hazard Index Across Surface Water

Total Hazard Index Across All Media and All Exposure Routes

Exjxjsure

Routes Total

i..*E-02

7.3E-05

1.-E-02

7.3E 0&

I.^E-0?
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TABLE 7-9 6b

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CCPCs

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Medium

Sediment

Surfa;e Water

IScenano Timeframe- Current/Future

Receptor Population: Recraat'otial Visitor

Receptor Age Oder Child

Exposure

Medium

Sediment

Surface Waier

Exposure

Poiru

Rateion Croftk

Upstream ol Sue

Rateion Creek

Jpslrsam of Site

Chemical

Arsemc

Senzofajp/rene

(Total)

3r omodi tfi 1 01 o met h ̂  n ft

Carcinogenic Risk

liigesiion

2.2E-OS

2.1E-08

22E-06

1.5E-10

Inhalation nermai

86E-07

3.6E-08

8.9E-07

9?E-10

Tota Rek Across Sodirnen1

Total R<st Across Surface Wat&r

» All Media arid All Exposure Routes

Exposure

Routes Total

3.0E-06

6.6E-W

3.1E-06

1 1E-09

3 tECC

1.1E-09

3.1E-06

Chemical

Araenic

Manganese

awal}

Thallium

2ya/iide

)rof nodi cH oroinbih anw

a«al]

Non-Caronogeriic Hazard Quotient

Primary

Target Orqan

Skin

CMS

Blood

Whole Body;
Thyroid

Kidney

Ingest'on

3.4E-02

1.6E-02

5C6-0?

6.0E-04

9.1E-06

8.3E-07

6. IE -04

Inhalation

--

Uwmal

I.3E-02

OOE.CO

I.3E-02

32E-CX

^.8E-06

5.2E-06

3.3E-W

TotaJ Hazard Index Atross Sedimeni

Total Hazard lixlax Across Surface Wat 8'

lota' Hazard ItxJox Acrcras AN MixJia aitd All Exposure Routes

Total Swn HI -

Total CMS HI =

Twal Wood W-

Tola! Whole Body HI -

Total Tfiyrwd HI -

Total Kidney HI =

E>poeure

RAJI&S Total

H.7E-02

1.6E-02

63E-02

9.2E-04

1 4E-05

6CC-06

94E-W

6.3E02

94E-04

64E-0?

47E-02

I.6E-02

9.2F.O

1.4E-06

ME -06

60E-OG

TABLE 7-9 6C

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASC^JABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Medium

Sarfm&ni

Scenario liiTi&ltama-. Cunwil̂ ului e
loceptor Population: Recreadonal visitor
Hecenior Age' ouerunno

Exposuta

Wodium

Sediment

Surface waior

Exposure

Point

^aeicwiOrwk

Dtj'vmstreani

ol &le

R asion Croek

Dowsuaam

of Sle

Chemical

Arsenic

Benjofaj^nthiaccriB

B en zo(b]f luoi antlieiio

3&nzo(a)pyr»ne

(TaaiJ

Benzene

? [omodcUofoinethafij

) .2-Dibf omoethana

(Total)

GaromogenlcHBh

ItigasiiOfi

1 OH -07

?iR-08

2.8C-08

2^E-07

t 0E-07

2.6E-10

1.5E-IQ

60E-09

64E-09

Inhalation Dormal

7.JE-08

4.2E-06

4.7E-08

^.2E-07

58E-0?

3.2E-09

Q.SE'lO

2.7E-08

3.IE-D8

Total Risk Across Sediment

Total H sh AI ross Suilace water

is Air Mooia and A 1 Exposure Routes

Eiposuro

Routes Total

2.6&-07

6. BE -01

7.5E-08

6.6E-07

l.tE-06

3.4E-09

t.tE-09

3.3E-08

3.8E-08

I.IE-06

3.ac-oe
l IE-OS

Chemical

Arsenic

JOtl76P9

3 romoxJlGhloroiT.ftUia! w

(Total)

Non-Casein ogwiic Hazard Quotient

Primary

Target Organ

Skin

Not Available

Kiaiwy

Ingosdon

? 97E-03

1.1E-05

8.3E-07

1.2E-05

inhaJaaon

-

_

Dermal

1 13E-03

1.4E-0*

5.2E-06

1.4E-W

Total Hararo index Across SMimani

. Toiai Hazard inaexAaoss SurtaceWat&i

Total Hazard Index Across All Media and All Enposuio Routes

Exposure

Roules Total

4 01= -03

I.5E-04

6.0E-06

I.5E-04

4.0E-03

1 5E-04

4.2E-03
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TABLE 7-9.7

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PUNT

IOWA CITY. IOWA

Medium

oioundwator

Seenano fimflframe' Fuiure

^ecepor Population: Resident

^scgpror Aqe. Aduli

Exposure

Medium

Groundwaier

Air

Erasure

Point

Tap Water

Ground water-

Housed n»d Vapors

Chemical

Arsanic

Benzene

Benzo (a) anthracene

Banzofajpyrwie

B8nzo(b}fluoranihene

B9n2o(k)Huoramhenfl

Chosen 9

Dib0nz(a,h}anirtrac9n9

lixtenoO^O-cdlpyrene

(Total)

Benzene

Cercinorjemc Risk

Ingest ion

5 OE-0+

1 3E-03

1 7E-0*

63E'04

2 9E-05

1.8E-06

8.6E-07

f.eE'04

3 3E-05

2.8E-03

Inhalation

-

3 fE-03

Dermal

1.3E')6

1 4E-Oi

1 6E-03

( OE-02

4.6E-04

2.8E-05

7.9E-06

39E-03

53E-0*

I 7£ 02

foial Risk Across Groundwaler

Toia! Rfck Across All Madia and All E>poi reRouien

Exposure

Routes Toiei

.50E-04

I 4F-03

1.7E-03

I.lE-02

4.UE.Q4

3.0E-05

8 8E-Od

4 OE-03

5 6E-04

1 UE-02

3 lE-03

2 3E-02

23E-02

Gnomical

"yanide

ftlumrnurn

flrsemc

Manganese

Banzeno

Ethyl benzene

Toluene

Xyienes. Toiai

4ranaphihene

AcftnaphihylenB
:luorene

•Japhihalene

'henenlhrene

Z-Mslhylnaphilialene

(Total)

Benzene

Eihylrjenzene

"oluene

Japfthalene

3-Methylnaphthalane

{Tot all

Non- Carcinogenic Hazarti Quotient

Pnmary

Tcrget Organ

WHolsBody, Thyroid

CNS

Skm

NOAEL

CNS

Not Available

Lrver. Kidney

Liver. Kidney

CNS. Whole Body

Liver

Not AvaiiaWe

Blood

Whom Bndy

Not Available

Not Avarlabto

No) Avalade

Develo pmentalEftecis

CNS

Respiratory System

Not Available

Ingestion

1.*EtOi

3 3E.OO

1 6E+01

( 2E+00

1 6E*01

\ 1E+02

73E-OI

95E-01

3 9E-02

3.7E-OI

2.7E-01

3.7E-01

t 3E.01

7.2E-OI

3.0E-00

I BE-02

Inhaiailon

9.QE*02

1.3E-00

8.3E-00

I5E*03

35E*02

2.6E'03

Dermal

3 5E-0?

82E-03

3.9E-02

24E-01

l.lEtOO

1.2F.OI

32E-01

2.4E-01

1 9E-02

3 7 E O I

20E-Of

55E-01

6.2E-OU

1 4E*00

30E+00

26f+0 t

fota) Hazard Index Across Alt Media and All Exposure Routes

Toiai Whole Body HI -

Total Thymid HI-

To al CNS HI -

Tolal Skin HI -

Total Blood HI-

Total Liver HI -

Tolal Kidney HI.

Tolal Developmenial Hl-

Total Respiratory System HI -

E>posura

Routes Total

1.4E+OI

33E.OQ

1 9E*01

1 5E-00

1 9E+01

1.2E+02

1 OE»00

1.2E.OU

5.8E-02

7.4E-01

4.SE^01

9.2E-01

1 9E.01

2 IE. 00

6 'I EtOO

?.1E+02

9.6E+02

1 3EtOO

8.3E+00

l.£E*03

3 5E*02

2.6E*03

3.0E+03

3 3 E . O T

1 4Ei01

3 IE. 01

16E.01

92E-01

3.0E+00

2.2E.OO

f 3E.OO

1.5E*03
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TABLE 7-0.B

SUMMARY OF RECEP1CP RJSKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

IOWA CITY. IOWA

Medium

3 round water

jScenano Timeframe: Future

Receptor Populauon. Resident

Rectpwir Age: Chud

Exposure

Medium

Ground water

Ar

Exposire

Pomi

Tap Water

C.roun-Jwmr-

HoiKehold Vapors

Chemical

Arsenic

Senzene

3enzo(a}aiitnracene

Bertfonsjpyrene

3eruo(D)itiioramhep9

3enzo(k)tkrorwnh»ne

-hrysene

Jibenz(a.h)anlrirBcene

ndeno(1.2.3-cd)pyren9

(Total)

30nzerw

Carcinogenic FlsK

Inflection

i.SE-03

3.9E-03

5.1E04

1.9E-03

8.7E-05

S.SE-06

^.6E-05

4.8E-04

l.OE-0*

8.5E-03

IntiBlaOon

7.3 E -03

Dermal

2.8E-06

2.8E-04

3.0E-03

1.9E-02

8.9E-04

5.*E-05

l.SE-05

ME-03

I.OE-03

3.2E-02

Toial Risk Across Groundwaiei

Total RTS* Across All Media and All Expos jre Routes

Exposure

Routes Total

I.SE-03

4.2E-03

3.SE-03

2.IE-02

9.7E-04

6.0E-05

1.8E-05

7.9E-03

I.1E-03

4.0E-02

7.3E-03

4.8E-0?

4.8E-02

ChemicBi

Cyanide

AJuminum

Arionic

C:ruomium

^anoanese

teiuene

Uhylbenzene

Toluene

Xyletie^. Total

*£enephiheri9

Atenaphih^ene

luoretie

Japtrthoiape

fhenapthrene

(-Methyinaphlhaiene

(Total)

3et 12606

-Lhy'bemene

Toluene

'Japhthaiene

;-Methy1naphiha!ene

(I oral)

Non-Carcoogenic haiard Quoflept

Pnmary

TQTQOI Organ

Whole Body. T[1Vroid

CNS

Skin

NOAEL

ens

Not Available

Liver. Kidnev

Liver. Kidn*y

CMS. Whole Body

Liver

HOI Available

Blood

Whola Body

Not Available

TJot Available

Not Available

Developmental Effucls

CNS

Respiratory System

Not Available

Inoesiion

<JE-01

(.OE*01

4.7E+01

3.8EiOO

S.S&+01

33E*02

2^E>00

2.9EiOO

I.2E-OI

1.IE-00

B.3E-01

1.1E+00

3.9E+01

2^EtOO

B2&.00

55E.02

liihalaiion

-

2.2E.03

3.0E.OO

1.0&+01

3.EE-03

8.3E-02

6.5E-03

Derma!

7.SE-02

1.8E-02

0.7E-02

5.0E-01

2.5E+OQ

2.3E+OI

62E-OI

4.7E-01

3.8E-02

7.2E-01

3.9E-Of

I. IE. 00

13E*01

2.9E+00

S.9E+00

S.IE+OI.

Total Hazard Index Across All Meaia and AP Exposure Routes

ToiaJ Whole Bndy HI -

Total Thyroid HI -

Total CHS HI =

rotalSkinHI-

Total Blood HI -

Total Liver HI -

Toial Kidney HI -

Exposure

Routes Total

4.3E40I

l.OE.Ol

V7E.OI

4.3E-00

S.SE'OI

3.5E-02

2.8E + 00

3.4E*00

1 6E-01

I.8E.OO

I.2E.OO

2.2E-00

S.lE-Ol

<.9E.OO

1.5E-01

6.0E*02

2.2E+03

3 OE.OO

I.OEfOl

3.SE403

8.3E*02

6.SE.03

7.TE.03

0.<E.Ol

4.3E*01

a.SEtOl

«.7EtOl

2.2E.OO

8.CF-00

6.2E-00

TABLE 7-9.9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER MANUFACT URED GAS PLANT
IOWACITY. IOWA

Mtxium

Surface and

Subsurface Soj

Scnnano Time'rame: Future

RecB(.(or Poputation: Bridgn Worker

Ipcoftor Aqe: AT) ill

Eipcsure

Medtun

SurtacD and

Subsurfacg Soil

Fugitive Dusl

OKdoor Air

Exposure

. Pori

Sot by Burlrgion

St/Qol near HeJslon Creek

Dusl in Ouldocr Air

Ouaoor Air

Chornical

Arsenic

)er£Q{B)pyreix3

i9iizo(b}nicraritieiii

floral)

Arsenc

Benio(a}|7yr9n9

Benzoib}1luoraithu[n

(Tdrt)

MA

Cnrcncgenc Risk

Ing outer

2.2E-07

4 9E-03

1.1E-OB

2.8E-07

inhalation

--

2.8E-11

2.GE-13

B 1E-U

2.6E.11

Dernrt

91E-09

BfiE-09

20E-09

2.0E-OB

Totrt RisK Across Surface eno S^feurtaro Sol

Total Risk Across Al Muae find All Exposure Roulus

E^pOSLie

Route* lolnl

2.3E-07

5fT:-00

1.4E.OB

3 OE-07

2BE-11

2.6E-13

6.1E-11

2.BE-11

3 OE.07

3 OE-07

Chemcal

Arsohc

NA

NA

Non-Carciiogeric Hazard Quotiert

Primary

Tnrgel Orgnn

Skin

Ingesuon

3.4 E -02

innalalicn Dermal

1.4E-03

Total Hazard Index Across All Weda and All Exposure RoutAa

Exposure

Hones Toirt

36E-02

36&.02

NA No compounds seeded as chemicaJs of potertiaJ concern wth irtiajntion toxcity vnliwa icr the medum End/or rdhway
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TABLE 7.1 10

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

SEASONABLE MAXIMUM EXPOSURE
FORMER MANUFACTURED GAS PLANT

OWA CITY. IOWA

Medium

Sur1ac9 and

Subsurface So H

Scenario Time'rame. Future
}«eptorPoDjaiitin: ConstruciionWorker'
-laceptorAae: Aduti

Exposue

Madiun

buiacaand

Suwurf ace Soil

Fug live Dust

Outdoor Air

Exposure

Point

Apartment Yard Surljca

and Subajrtaca Soil

Dust In Outdoor A*

Arlnhala'on

Cnemical

tenzo(b)lluoranthBne

Dlberzola.nlanhraceno

(Total)

ftrsenic

Jenzot a [anthracene

)ihanzo(a.h)arlhrLX;ai»

rfleTD(i.2,3 c.Glpyrene

(Total)

lenzene '

Carcipogenk; Risk

Ingesiion

2.SE 07

i 7E-08

1 6E-08

75E-07

8 OE-OB

72E-07

42E-09

22E-07

1.9E-D7

B5E-10

1 DE-05

-

Inhalation

"

6.1E-1 1

40E-13

3 HE-13

7 BE 12

fllE-il

73E-12

37E-1J

42E-14

1 9E-12

7flE-iS

1 BE-1D

J.lE-OB

Dermal

2.0E-08

.8 1E-Q9

2.6E-07

a.7E-06

1 2E 08

'1.4E-09

6.3E-08

OOE*00

3 aE-UB

-

Total Risk Across Gurlace and Subsurface Sol

1 otal Risk Across All Media and All Espoa reRoLfec

Exposure

23E-08

22E-08

1 DEOB

1 1E-OS

96E-07

BBE-09

PDE-07

25E-0?

B5E-10

ME^JS

61E-11

40E- I3

39E-I3

7.6E-I2

73E-I2

3 7E-13

42E-H

2.2E-12

1.9E-I2

78E-1S

1.BE-1U

0 iE-08

14E05

1 -E-05

Chemical

Manganese

'JapMhalere

Vocior 12&4

Afpclor I2BO

Benzene

(Total)

JapNhaJens

Bonrare

(Total)

Naplthaiere

(Total)

Non -Carcinogenic Hazard Quonan

Primary

Tarq»*l Crqan

Skh

CNS

Whole Boov. rhyroio

Liver

Not Aval able

Whole Body

Immune System

Immune Systam

Not Aval able

LWr. Kdney

Not Aval^ile

Nut Aval able

Respiratory System

Not Avalabld

Devaloprrental

Not Aval able

Respralory System

Not Aval able

Devetoprnanal

IngwtDn

4 OE 02

73E-D3

5 3E-03

9 6E-05

E1E-C3

2 OE-02

1 2E-02

1.1F-02

.- 9E-04

5 8E-05

1 7E-01

„

Innaiallon

2.9E-03

1.BE-06

3 4E-OB

1 1E-05

I-.2E-08

49E-10

2.9E-U3

4.5E-OI

2.1E-00

4.6E-02

9 7E-04

2.SE.UD

Dermal

0 IE-03

O.DE-'OO

OOE+00

32E-OS

21E-03

68E-03

43E-03

41E-03

ODE-DO

O.OE-tOO

20E-02

Total Hazard Index Across All Mad a and AH Exposure Roues

T lal SUn HI ̂

Total CNS Hi =

Total Wholi Body HI =

Tr> lal Thyroid HI-

TJ tal Lrvar Hi =

I Ota' Respiratory System Hi ^

TotalDevelo pmeTtalHI =

Total immune System HI =

Biposift)

flrjil1«Tfflai

4 3E-02

73E-0?

53E-03

1 3E-04

2.7E-03

! 6E-02

1.5E-0?

J8E-04

6 QE-U5

1 9E-01

29E 03

1 SE-06

1 IE-OS

1 2E-08

4 9E-10

2.9E 03

45E-OI

2 lE.OD

46E 02

3 7E-04

2.6E«OU

2BE-00

43E-02

73E-W

3 2E-03

&3E-03

1 9E-0*

3 1 E-02

2 1E+00

9 7E-IU
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